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(67)  An ink cartridge includes: an ink storage con-
tainer configured to store ink; a socket portion provided
at one end of the ink storage container and configured
to be fitted to and detached from a joint portion of a print-
ing machine; an ink supply port provided in the socket
portion; an inside plug configured to seal an ink passage
to the ink supply port by using a biasing force coming

FIG. 3B

Ink cartridge and mounting/dismounting mechanism for the same

from adirection of the ink storage container; and aninside
plug lock portion configured to lock the inside plug at a
position where the inside plug is pressed by an insertion
shaft, and maintain a locked state of the inside plug in-
dependently of a retreating of the insertion shaft to a re-
treat position after a locking of the inside plug.
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Description
BACKGROUND
1. TECHNICAL FIELD

[0001] The presentinvention relates to anink cartridge
and an ink cartridge mount/demount mechanism which
are configured such that a socket portion provided in the
ink cartridge is detachably fitted to a joint portion provided
in a printing machine.

2. RELATED ART

[0002] Generally, aninkjetprinting machine employing
an inkjetmethod uses multiple ink cartridges respectively
storing inks of colors such for example as yellow (Y),
magenta (M), cyan (C), and black (K).

[0003] A socket portion provided in each of the ink car-
tridges is detachably fitted to a joint portion provided in
the inkjet printing machine and the ink in the ink cartridge
is thereby supplied from the socket portion to the inkjet
printing machine via the joint portion.

[0004] Moreover, the inkjet printing machine can per-
form color printing of images and characters on paper
sheets by supplying the inks from the ink cartridges of
the respective colors to inkjet heads provided for the re-
spective ink colors and by ejecting the inks of the respec-
tive colors to the paper sheets from the inkjet heads of
the respective colors. The inkjet printing machine is thus
widely used as a printing machine for home and business
use. Moreover, the inkjet printing machine is configured
to perform monochrome printing by using only the ink of
one color of black (K).

[0005] Along with recentincrease in the speed of print-
ing on paper sheets and the sizes of images, the amounts
of inks consumed in the inkjet printing machine have in-
creased.

[0006] In order to increase the amount of ink supplied
from the ink cartridge to the inkjet printing machine (here-
after, simply referred to as printing machine), the appli-
cant has proposed before an ink cartridge mount/de-
mount mechanism which can detachably attach an ink
cartridge to a printing machine, the ink cartridge including
an ink supply port which is used to supply ink to the print-
ing machine and which is formed to have a diameter larg-
er than that of an insertion shaft provided to the printing
machine (see Japanese Patent Application Publication
No. 2010-69806).

[0007] Although illustration herein is omitted, in the ink
cartridge mount/demount mechanism described above,
the ink cartridge is detachably connected to ajoint portion
provided in the printing machine, in a substantially hori-
zontal direction.

[0008] The ink cartridge described above includes a
socket portion configured to be detachably fitted to the
joint portion in the printing machine and an ink storage
container storing the ink is attached to a rear end of the
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socket portion.

[0009] Inthe socket portion of the ink cartridge, the ink
supply port is opened on the distal end side of a socket
body and the socket body is provided with an inside plug
movable relative to the ink supply port in front-rear direc-
tions.

[0010] In the socket body, an O-ring is fitted between
the ink supply port and a distal end circular protruding
portion formed in the inside plug. The inside plug to which
the O-ring is fitted is moved forward to the ink supply port
and thereby prevents leakage of the ink from the ink car-
tridge not in use.

[0011] In the joint portion in the printing machine, an
insertion shaft to be inserted into and removed from the
ink supply port of the socket body is formed in a center
portion of the joint body integrally with the joint body. The
insertion shaft has a diameter smaller than the hole di-
ameter of the ink supply port. In addition, an ink flow-in
passage allowing the ink to flow from the ink cartridge is
formed around the insertion shaft.

[0012] In the joint body, an ink leakage preventing
member is slidably fitted to the insertion shaft. When the
insertion shaft is inserted to the ink supply port, the ink
leakage preventing member is moved forward in the in-
sertion direction in the joint body to prevent leakage of
the ink having flowed into the joint body by spring force.
[0013] Whenthe ink cartridge is connected to the print-
ing machine, the insertion shaft formed in the center por-
tion of the joint body is inserted into the ink supply port
of the socket body and pushes and moves the inside plug
toward an opposite side of the socket body from the ink
supply port side.

[0014] Withtheinside plug pushed, anink flow-out pas-
sage through which the ink flows toward the ink supply
port is formed in the socket body. Accordingly, a large
amount of ink can flow from the ink supply port into the
joint portion of the printing machine.

SUMMARY

[0015] Inthe ink cartridge mount/demount mechanism
described above, when the socket portion of the ink car-
tridge is fitted to the joint portion in the printing machine,
the ink in the socket body flows into the joint portion
through a gap formed between the ink supply port and
the insertion shaft because the insertion shaft in the joint
body is formed to have the diameter smaller than the hole
diameter of the ink supply port of the socket body as
described above.

[0016] However, the insertion shaft inserted into the
ink supply port hinders the ink supply from the socket
portion to the joint portion, and reduces the ink flow
amount by an amount corresponding to the cross-sec-
tional area of the insertion shaft. To compensate this, the
ink flow amount may be increased by increasing the di-
ameter of the ink supply port, but this leads to increase
in the size of the ink cartridge.

[0017] An object of the present invention is to provide
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an ink cartridge and an ink cartridge mount/demount
mechanism in which an insertion shaft provided in a cent-
er portion of a joint body does not hinder an ink supply
port of a socket body from supplying an ink from a socket
portion in the ink cartridge to a joint portion in a printing
machine.

[0018] An ink cartridge in accordance with some em-
bodiments includes: an ink storage container configured
to store ink; a socket portion provided at one end of the
ink storage container and configured to be fitted to and
detached from a joint portion of a printing machine; an
ink supply port provided in the socket portion; an inside
plug configured to seal an ink passage to the ink supply
port by using a biasing force coming from a direction of
the ink storage container; an insertion shaft capable of
advancing and retreating between a pressing position
and a retreat position, the pressing position being a po-
sition where the insertion shaft presses the inside plug
against the biasing force and thereby unseals the ink
passage when the socket portion and the joint portion
are fitted to each other, the retreat position being a po-
sition where the insertion shaft retreats to outside of the
ink supply port; and an inside plug lock portion configured
to lock the inside plug at a position where the inside plug
is pressed by the insertion shaft, and maintain a locked
state of the inside plug independently of a retreating of
the insertion shaft to the retreat position after a locking
of the inside plug.

[0019] The configuration described above particularly
includes the inside plug lock portion configured to lock
the inside plug at the position where the inside plug is
pressed by the insertion shaft at the pressing position in
the joint portion, against the biasing force from the ink
storage container side, when the socket portion in the
ink cartridge and the joint portion in the printing machine
are fitted to each other, and to maintain the locked state
of the inside plug even if the insertion shaft retreats to
the retreat position outside the ink supply port after the
locking of the inside plug. Accordingly, the insertion shaft
does not hinder the ink supply port from supplying the
ink from the socket portion to the joint portion and a large
amount of ink on the socket portion side can flow from
the ink supply port into the joint portion. In this configu-
ration, it is possible to reduce an ink supply time without
increasing the size of the ink cartridge and to thereby
print image information on many paper sheets at high
speed in the printing machine.

[0020] The inside plug lock portion may be configured
to release the locked state of the inside plug upon the
inside plug in the locked state being pressed again, and
before the ink cartridge is pulled out from the printing
machine, the ink passage may be sealed with the inside
plug by moving the insertion shaft to the pressing position
to unlock theinside plug, and then by moving the insertion
shaft toward the retreat position.

[0021] In the configuration described above, particu-
larly, before the ink cartridge is pulled out from the printing
machine, the ink passage is sealed with the inside plug
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by moving the insertion shaft to the pressing position to
unlock the inside plug, and then by moving the insertion
shaft toward the retreat position. Accordingly, the ink on
the socket portion side does not leak from the ink supply
port and the amount of ink which may drip between the
joint portion and the socket portion can be suppressed
to the minimum. Hence, it is possible to suppress the
dripping of the ink from the ink supply port which occurs
when the fitting between the joint portion and the socket
portion is released. The ink cartridge can be thus carried
at ease after being detached from the printing machine.
[0022] An ink cartridge mount/demount mechanism in
accordance with some embodiments includes: a joint
portion provided in a printing machine; and a socket por-
tion provided on a distal end side of an ink cartridge, the
joint portion and the socket portion configured such that
the socket portion is detachably fitted to the joint portion
and ink in an ink storage container attached to a rear end
side of the socket portion is supplied to the printing ma-
chine from the socket portion via the joint portion. The
joint portion includes: a joint body provided to face the
socket portion; and an insertion shaft capable of advanc-
ing and retreating between a pressing position of press-
ing the socket portion by protruding forward in the joint
body and a retreat position retreating to a position rear-
ward of the pressing position. The socket portion in-
cludes: a socket body including an ink supply port on a
side of the socket body facing the joint body; an inside
plug housed in the socket body to seal an ink passage
to the ink supply port by using a biasing force coming
from a direction of the ink storage container and config-
ured to unseal the ink passage by staying at a position
where the inside plug is pressed by the insertion shaft at
the pressing position against the biasing force when the
socket portion is fitted to the joint body; and an inside
plug lock portion configured to lock the inside plug at the
position where the inside plug is pressed by the insertion
shaft, and maintain a locked state of the inside plug in-
dependently of a retreating of the insertion shaft to the
retreat position outside the ink supply port after a locking
of the inside plug.

[0023] In the configuration described above, in order
to detachably fit the socket portion provided on the distal
end side of the ink cartridge to the joint portion provided
in the printing machine, the joint portion includes the joint
body and the insertion shaft and the socket portion in-
cludes the socket body, the inside plug, and the inside
plug lock portion. In this case, particularly, the inside plug
lock portion locks the inside plug at the position where
the inside plug is pressed by the insertion shaft at the
pressing position in the joint portion and maintains the
locked state of the inside plug even if the insertion shaft
retreats to the retreat position outside ink supply port after
the locking of the inside plug. As a result, the insertion
shaft does not hinder the ink supply port from supplying
the ink from the socket portion to the joint portion, and a
large amount of ink on the socket body side can flow to
the joint body side from the ink supply port. In this con-
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figuration, it is possible to reduce an ink supply time with-
out increasing the sizes of the printing machine and the
ink cartridge and to thereby print image information on
many paper sheets at high speed in the printing machine.
[0024] The inside plug lock portion may be configured
to release the locked state of the inside plug upon the
inside plug in the locked state being pressed again, and
before the ink cartridge is pulled out from the printing
machine, the ink passage may be sealed with the inside
plug by moving the insertion shaft to the pressing position
to unlock theinside plug, and then by moving the insertion
shaft in a direction toward the retreat position.

[0025] In the configuration described above, particu-
larly, before the ink cartridge is pulled out from the printing
machine, the ink passage is sealed with the inside plug
by moving the insertion shaft to the pressing position to
unlock the inside plug, and then by moving the insertion
shaft to the retreat position. Accordingly, effects similar
to those of the configurations described above can be
obtained.

BRIEF DESCRIPTION OF DRAWINGS
[0026]

Fig. 1 is a configuration diagram showing a sche-
matic configuration of an inkjet printing machine to
which anink cartridge and an ink cartridge mount/de-
mount mechanism in an embodiment of the present
invention are applied.

Fig. 2 is a perspective view showing an external
shape of the ink cartridge in the embodiment of the
present invention.

Fig. 3A is a perspective view showing a state where
the ink cartridge in the embodiment of the present
invention is to be connected to a cartridge attach-
ment mechanism in the printing machine.

Fig. 3B is a vertical cross-sectional view showing the
state where the ink cartridge in the embodiment of
the present invention is to be connected to the car-
tridge attachment mechanism in the printing ma-
chine.

Figs. 4A to 4D are views showing, in an enlarged
manner, a joint portion in the printing machine and
a socket portion in the ink cartridge which is to be
fitted to the joint portion.

Fig. 5A is a perspective view showing an inside plug
lock/unlock portion.

Fig. 5B is an enlarged view showing knock cam sec-
tions in the inside plug lock/unlock portion.

Figs. 6(a) to 6(d) are operation views showing an
operation sequence of fitting the socket portion in
the ink cartridge to the joint portion in the printing
machine.

Figs. 7(a) to 7(d) are operation views showing an
operation sequence of pulling the joint portion in the
printing machine out from the socket portion in the
ink cartridge.
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DETAILED DESCRIPTION

[0027] Inthe following detailed description, for purpos-
es of explanation, numerous specific details are set forth
in order to provide a thorough understanding of the dis-
closed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
to simplify the drawing.

[0028] Description will be hereinbelow provided for an
embodiment of the present invention by referring to the
drawings. It should be noted that the same or similar parts
and components throughout the drawings will be denoted
by the same or similar reference signs, and that descrip-
tions for such parts and components will be omitted or
simplified. In addition, it should be noted that the drawings
are schematic and therefore different from the actual
ones.

[0029] An ink cartridge and an ink cartridge mount/de-
mount mechanism in an embodiment of the present in-
vention are described below in detail with reference to
Figs. 1 to 7(d).

[0030] The ink cartridge and the ink -cartridge
mount/demount mechanism in the embodiment of the
presentinvention are applied to a well-known inkjet print-
ing machine.

[0031] Here, a socket portion provided in the ink car-
tridge is detachably fitted to a joint portion provided in
the inkjet printing machine so that an ink housed in an
ink storage container of the ink cartridge can be supplied
from the socket portion to the inkjet printer machine via
the joint portion.

[0032] Moreover, in the ink cartridge and the ink car-
tridge mount/demount mechanism in the embodiment of
the present invention, particularly, an insertion shaft is
provided in a center portion of a joint body of the joint
portion to be movable in front-rear directions relative to
the socket portion. In addition, an inside plug is provided
in a socket body of the socket portion to be movable in
the front-rear directions and is capable of being locked
and unlocked by an operation of the insertion shaft press-
ing the inside plug.

[0033] Beforegivingdescription oftheink cartridge and
the ink cartridge mount/demount mechanism in the em-
bodiment of the present invention, an inkjet printing ma-
chine to which the ink cartridge and the ink cartridge
mount/demount mechanism in the embodiment of the
presentinvention are applied is briefly described by using
Fig. 1.

[0034] Fig. 1 shows a schematic configuration of the
inkjet printing machine to which the ink cartridge and the
ink cartridge mount/demount mechanism in the embod-
iment of the present invention are applied.

[0035] AsshowninFig. 1,intheinkjetprinting machine
(hereafter, simply referred to as printing machine) 10, a
cartridge attachment mechanism 20 forming part of an
ink cartridge mount/demount mechanism M/DeM
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(Mount/DeMount) in the embodiment of the present in-
vention is installed in an upper portion of the printing ma-
chine 10.

[0036] Moreover, a socket portion 50 provided in an
ink cartridge 40 in the embodiment of the present inven-
tion is detachably connected to a joint portion 30 sup-
ported by a holder 21 of a cartridge attachment mecha-
nism 20 provided in the printing machine 10.

[0037] The ink cartridge mount/demount mechanism
M/DeM in the embodiment of the present invention in-
cludes the joint portion 30 provided in the printing ma-
chine 10 and the socket portion 50 provided in the ink
cartridge 40 which is detachably fitted to the joint portion
30.

[0038] Moreover, an ink IK in the ink cartridge 40 is
supplied to the printing machine 10 when the socket por-
tion 50 is fitted to the joint portion 30.

[0039] In this case, in the holder 21 of the cartridge
attachment mechanism 20, a cartridge mounting table
21b is formed integrally with a front plate 21a to be con-
tinuously connected to a lower portion of the front plate
21a. The ink cartridge 40 is mounted on the cartridge
mounting table 21b while being inclined at about 2° so
that the ink IK can flow toward the printing machine 10.
[0040] Moreover, as will be described later, after the
ink cartridge 40 is connected to the cartridge attachment
mechanism 20, a joint body 31 of the joint portion 30
supported by the front plate 21a of the holder 21 can be
linearly moved in the front-rear directions, relative to the
socket portion 50 in the ink cartridge 40, by a joint body
drive mechanism 11 provided in the printing machine 10.
[0041] Furthermore, an insertion shaft 32 provided in
acenter portion of the joint body 31 can be linearly moved
in the front-rear directions, relative to the socket portion
50 in the ink cartridge 40, independently of the joint body
31 by an insertion shaft drive mechanism 12 provided in
the printing machine 10.

[0042] Meanwhile, in the ink cartridge 40 in the em-
bodiment of the present invention, the socket portion 50
is disposed in arectangular-solid outer case 41 to extend
toward a front surface 41a of the outer case 41 and an
ink storage container 60 storing the oil-based ink IK is
attached to a rear end of the socket portion 50.

[0043] Moreover, an IC tag 42 is attached to the outer
case 41 and an IC tag receiver 13 is installed in the print-
ing machine 10 to face the IC tag 42. The IC tag receiver
13 can wirelessly receive color information and the like
of the ink IK stored in the IC tag 42.

[0044] For example, multiple ink cartridges 40 respec-
tively storing the inks IK of many colors such as yellow
(Y), magenta (M), cyan (C), and black (K) are installed
in the printing machine 10. However, illustration and de-
scription of only one ink cartridge 40 is given below.
[0045] The ink IK from the ink cartridge 40 described
above is put into an ink tank 15 from the socket portion
50 through an ink supplementation passage IHR via the
joint portion 30 of the printing machine 10, by an on-off
operation of a solenoid on-off valve 14.
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[0046] Moreover, the ink tank 15 is provided with a lig-
uid level sensor S configured to measure the amount of
ink IK put into the ink tank 15. The on-off of the solenoid
on-off valve 14 is controlled by a controller 19 to be de-
scribed later, depending on a detection result of the liquid
level sensor S.

[0047] The supply of the ink IK from the ink cartridge
40 to the ink tank 15 is performed by using a pressure
difference between the ink cartridge 40 disposed at a
higher position and the ink tank 15 disposed at a lower
position.

[0048] Thereafter, the ink IK put into the ink tank 15 is
sent to an ink distributor 17 through an ink supply pas-
sage IKR and is distributed to multiple inkjet heads 18
by the ink distributor 17. Images and characters can be
printed on a paper sheet P by ejecting the ink IK to the
paper sheet P from the multiple inkjet heads 18.

[0049] Furthermore, the controller 19 configured to
control the entire machine is installed at an appropriate
position in the printing machine 10.

[0050] Next, configurations of the ink cartridge 40 and
the ink cartridge mount/demount mechanism M/DeM in
the embodiment of the present invention are described
by using Figs. 2 to 3B.

[0051] Fig. 2 shows a perspective view of an external
shape of the ink cartridge in the embodiment of the
present invention. Moreover, Figs. 3A and 3B show a
state where the ink cartridge in the embodiment of the
present invention is to be connected to the cartridge at-
tachment mechanism in the printing machine.

Ink Cartridge 40

[0052] First, as shown in Fig. 2, in the ink cartridge 40,
the outer case 41 is formed by using a paper material or
the like, in a box shape with a ratio between a vertical
dimension in a vertical direction and a horizontal dimen-
sion in a horizontal direction being set to about 1:2.
[0053] Furthermore, a connection member 43 made of
a stiff plate material such as a resin material or a metal
material is attached to the front surface 41a side of the
outer case 41 and is thereby unified with the outer case
41.

[0054] The connection member 43 described above
has a function of connecting the ink cartridge 40 to the
printing machine 10 (Fig. 1) and a function of connecting
the socket portion 50 in the ink cartridge 40.

[0055] Lock recess portions 43a, 43b configured to be
connected to the cartridge attachment mechanism 20 of
the printing machine 10 (Fig. 1) are formed in center por-
tions of upper and lower outer sides of the connection
member 43.

[0056] Furthermore, a pair of protruding portions 43c,
43c are formed to protrude respectively on both sides of
the lock recess portion 43a in the upper outer side of the
connection member 43. The pair of protruding portions
43c, 43c are detected by a cartridge attachment sensor
24 (Fig. 3A) attached to an upper portion of the front plate
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21a of the holder 21.

[0057] Moreover, a center portion of the connection
member 43 is provided with a round hole 43d formed to
penetrate the connection member 43. The socket portion
50 is inserted in the round hole 43d in a manner visible
from outside, and a later-described ink supply port 51e
formed in a socket body 51 of the socket portion 50 is
exposed toward the printing machine 10 (Fig. 1).
[0058] Theink supply port51e described above is con-
figured such that the ink supply port 51e is opened to
have a large diameter of, for example, about ¢ 3 mm and
that a large amount of ink IK (Fig. 1) can be supplied to
the printing machine 10 from the ink supply port 51e
formed to have a large diameter. The ink supply port51e
is formed in a side of the socket portion 50 corresponding
to a distal end circular recess portion (distal end recess
portion) 31e described below of the joint body 31 of the
joint portion 30.

[0059] In the ink cartridge 40, the socket portion 50 is
disposed to face the joint portion 30 (Fig. 1) in the printing
machine 10. Moreover, the ink storage container 60 (Fig.
3B) formed in a bag shape by using a film material is
attached to a rear portion of the socket body 51 of the
socket portion 50 by heat sealing. The socket portion 50
is thus provided at one end of the ink storage container
60 which is a front end.

Cartridge Attachment Mechanism 20

[0060] Next, as shown in Figs. 3A and 3B, in a case
where the ink cartridge 40 is connected to the cartridge
attachment mechanism 20 in the printing machine 10
(Fig. 1), in the cartridge attachment mechanism 20, the
holder 21 which is a base made of a resin material is
formed as a stiff frame body integrally including: the sub-
stantially-vertical front plate 21a; the cartridge mounting
table 21b horizontally provided to be continuously con-
nected to the lower portion of the front plate 21a; and a
pair of left and right side plates (21c, not illustrated), 21d
vertically provided to be continuously connected to left
and right portions of the front plate 21a.

[0061] In a center portion of the front plate 21a of the
holder 21 described above, an annular portion 21e hav-
ing a through hole 21e1 with guide grooves is formed to
protrude toward a rear side which is the opposite side to
the ink cartridge 40 side.

[0062] Moreover, first and second outer periphery cyl-
inder portions 31a, 31b formed in the joint body 31 of the
joint portion 30 are fitted into and supported by the
through hole 21e1 with guide grooves of the annular por-
tion 21e of the holder 21 to be slidable in the front-rear
directions.

[0063] Inthis case, a stopper 21f configured to prevent
the joint body 31 from falling out from the through hole
21e1 with guide grooves of the annular portion 21e is
provided integrally in a rear end of the annular portion
21e of the holder 21. A later-described outer periphery
protruding portion 31c formed in the joint body 31 is
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brought into contact with and moved away from the stop-
per 21f.

[0064] Moreover, in the cartridge mounting table 21b
of the holder 21, a bottom surface 21b1 is formed to be
horizontal and an inclined surface 21b2 is formed above
the bottom surface 21b1 to be inclined at about 2° in such
a way that the height of the inclined surface 21b2 be-
comes lower toward the front plate 21a.

[0065] When the ink cartridge 40 is mounted on the
inclined surface 21b2 of the cartridge mounting table 21b,
the ink IK in the ink cartridge 40 flows toward the joint
portion 30.

[0066] Furthermore, lock members 22, 23 which are
formed by attaching rollers 22a, 23a respectively to one
ends of flat spring materials and which elastically deform
are provided in upper and lower portions of the holder
21.Thelockrecess portions 43a, 43b are formedin upper
and lower portions of the connection member 43 to face
the lock members 22, 23, the connection member 43
provided on the front surface 41a side of the outer case
41 of the ink cartridge 40.

[0067] Theinkcartridge 40 is connected by being man-
ually pushed toward the holder 21 of the cartridge attach-
ment mechanism 20. At this time, the rollers 22a, 23a of
the lock members 22, 23 provided in the upper and lower
portions of the holder 21 are fitted into the lock recess
portions 43a, 43b of the connection member 43 provided
in the ink cartridge 40. The ink cartridge 40 is thereby
connected to the holder 21. Moreover, the connection
state of the ink cartridge 40 is detected by using the car-
tridge attachment sensor 24 attached to the upper portion
of the holder 21 and the protruding portions 43c (Fig. 2)
of the connection member 43.

[0068] Meanwhile, when the ink cartridge 40 is manu-
ally pulled out from the holder 21, the connection with
the holder 21 is released.

[0069] Furthermore, as will be described in the below-
mentioned operation, when the ink cartridge 40 is pushed
toward the holder 21 of the cartridge attachment mech-
anism 20 and is thereby connected to the holder 21, the
joint portion 30 and the socket portion 50 face each other
with a small gap therebetween.

[0070] After the connection, the joint body 31 of the
joint portion 30 can be linearly moved in the front-rear
directions relative to the socket portion 50 in the ink car-
tridge 40 by the joint body drive mechanism 11 provided
in the printing machine 10 (Fig. 1).

[0071] Furthermore, after the connection, the insertion
shaft 32 provided in the center portion of the joint body
31 can be linearly moved in the front-rear directions rel-
ative to the socket portion 50 by the insertion shaft drive
mechanism 12 provided in the printing machine 10 (Fig.
1).

[0072] Due to this configuration, the joint portion 30
and the socket portion 50 are fitted to each other only in
the case where the ink cartridge 40 and the holder 21
are connected to each other.

[0073] The reason for this is as follows. As described
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above by using Fig. 1, the joint portion 30 needs to be
fitted to the socket portion 50 after the color information
of the ink IK outputted from the IC tag 42 attached to the
outer case 41 of the ink cartridge 40 is received by the
IC tag receiver 13 and the color of the ink IK of the ink
cartridge 40 is checked to be correct.

[0074] Here,inacase where the joint portion 30 formed
in a plug shape is referred to as a male plug portion while
the socket portion 50 formed in a socket shape is referred
to as a female socket portion, the male plug portion (30)
and the female socket portion (50) are male-female
matched to each other.

[0075] By using Figs. 4A to 4D and Figs. 5A and 5B,
description is given of the joint portion 30 in the printing
machine 10 and the socket portion 50 in the ink cartridge
40 which form a main portion of the embodiment.
[0076] Figs. 4A to 4D show, in an enlarged manner,
the joint portion in the printing machine and the socket
portion in the ink cartridge which is to be fitted to the joint
portion. Fig. 4B is an enlarged view of the X1 portion of
Fig. 4A. Fig. 4D is an enlarged view of the X2 portion of
Fig. 4C. Moreover, Fig. 5A is a perspective view of an
inside plug lock/unlock portion and Fig. 5B is an enlarged
view of knock cam sections 56b.

Joint Portion 30

[0077] As shown in Fig. 4A, in the joint portion 30 pro-
vided in the printing machine 10, a side of a cap 37 at-
tached to an outer peripheral portion of a distal end of
the joint body 31 is configured as a side to be fitted to
the socket portion 50 provided in the ink cartridge 40 to
be described later.

[0078] Moreover,the jointbody 31 whichisabasebody
of the joint portion 30 is formed integrally by using a resin
material.

[0079] In the joint body 31 described above, the first
outer periphery cylinder portion 31a is formed in a distal
end portion facing the socket portion 50 in the ink car-
tridge 40. The first outer periphery cylinder portion 31a
is formed to have such a diameter and a length that the
cap 37 can be attached thereto. Moreover, the second
outer periphery cylinder portion 31b is formed behind the
first outer periphery cylinder portion 31a to be continu-
ously connected thereto. The second outer periphery cyl-
inder portion 31b is formed to have a long length and a
diameter larger than that of the first outer periphery cyl-
inder portion 31a and about the same as the outer diam-
eter of the cap 37.

[0080] Moreover, in the joint body 31, the outer periph-
ery protruding portion 31c having a short length is formed
to protrude outward in an intermediate portion of the sec-
ond outer periphery cylinder portion 31b having the long
length. In addition, a flange portion 31d is formed at a
rear end of the second outer periphery cylinder portion
31b, in a rectangular shape extending vertically to the
second outer periphery cylinder portion 31b as shown in
Fig. 3A.
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[0081] In this case, when the first and second outer
periphery cylinder portions 31a, 31b of the joint body 31
are moved in the front-rear directions in the through hole
21e1 with guide grooves of the annular portion 21e of
the holder 21 by drive force of the joint body drive mech-
anism 11 as shown in Fig. 3B mentioned above, the outer
periphery protruding portion 31c formed in the interme-
diate portion of the second outer periphery cylinder por-
tion 31b functions as a rotation stopper and a movement
stopper.

[0082] The joint body 31 is maintained at an initial po-
sition by the joint body drive mechanism 11 in an initial
stage where the joint portion 30 is spaced away from the
socket portion 50.

[0083] Returning to Fig. 4A, the distal end circular re-
cess portion (distal end recess portion) 31e is formed in
an inner peripheral portion of the joint body 31 on the
distal end side to be recessed in a circular recess shape.
In addition, an insertion shaft hole 31fis formedin acenter
portion of the distal end circular recess portion 31e to
penetrate the joint body 31 and extend in an axial direc-
tion toward the flange portion 31d on the rear side.
[0084] Moreover, the insertion shaft 32 is fitted into the
insertion shaft hole 31f formed in the center portion of
the joint body 31 to be capable of being linearly moved
in the front-rear directions, relative to the socket portion
50, by drive force of the insertion shaft drive mechanism
12 provided in the printing machine 10 (Fig. 1).

[0085] The aforementionedinsertion shaft 32isformed
to face the ink supply port 51e of the socket body 51 to
be described later and to have a diameter smaller than
a hole diameter of the ink supply port 51e.

[0086] Moreover, as shown in an enlarged manner in
Fig. 4B, a distal end sharp portion 32a is formed in a
conical shape at a distal end of the insertion shaft 32.
The distal end sharp portion 32a has a shape correspond-
ing to a later-described conical hole 53a1 formed in an
inside plug 53 housed in the socket body 51, i.e., such a
shape that the distal end sharp portion 32a after being
inserted from the ink supply port 51e of the socket body
51 can removably come into contact with the conical hole
53a1 and easily press the conical hole 53a1.

[0087] The insertion shaft 32 is provided to be capable
of advancing and retreating between a pressing position
and a retreat position in the state where the joint portion
30 and the socket portion 50 are fitted to each other as
will be described later in a below-mentioned operation,
the pressing position being a position where the distal
end sharp portion 32a protrudes forward to a position of
an O-ring (slide-contact member) 36 inside the cap 37
to press the inside plug 53 rearward in the socket body
51, the retreat position being a position where the distal
end sharp portion 32a retreats from the ink supply port
51e of the socket body 51 to the outside thereof and
moved back to a position rearward of the pressing posi-
tion in the joint body 31.

[0088] Moreover, aninkflow-in passage 31gintowhich
the ink IK supplied from the socket body 51 flows is
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formed throughout a portion of the joint body 31 behind
and under the insertion shaft 32 to continuously extend
to the flange portion 31d.

[0089] An annular (ring shaped) space is thus formed
between an inner peripheral surface of the distal end cir-
cular recess portion 31e of the joint body 31 and an outer
peripheral surface of the insertion shaft 32 with a small
diameter.

[0090] Furthermore, a compression spring 33, an ink
leakage preventing member 34 provided to be slidable
in the front-rear directions along the insertion shaft 32,
an O-ring holding member 35, and the O-ring 36 are
housed inside the annular (ring shaped) space in the dis-
tal end circular recess portion 31e of the joint body 31 in
this order from the rear side to the distal end side, with
the insertion shaft 32 passing through these members
33 to 36.

[0091] These members 33 to 36 are formed such that
the ink IK supplied from the ink cartridge 40 can be made
to flow to the ink flow-in passage 31g of the joint body 31.
[0092] Specifically, inthe ink leakage preventing mem-
ber 34 slidable along the insertion shaft 32, a circular
plate portion 34ais formed to have substantially the same
diameter as an inner diameter of the distal end circular
recess portion 31e of the joint body 31, and multiple ink
flow-in holes 34b are formed in an outer peripheral portion
of the circular plate portion 34a to penetrate the circular
plate portion 34a. In addition, three protrusions 34c are
formed on a front side of the circular plate portion 34a at
intervals of 120° in a circumferential direction to protrude
toward the ink supply port 51e of the socket body 51.
[0093] Moreover, when the joint portion 30 and the
socket portion 50 are fitted to each other, the ink leakage
preventing member 34 described above faces an outer
surface of the socket body 51 forming the ink supply port
51e. Furthermore, the three protrusions 34c come into
contact with the outer surface forming the ink supply port
51e while portions of the ink leakage preventing member
34 other than the three protrusions 34c do not come into
contact with the outer surface.

[0094] When the joint portion 30 and the socket portion
50 are fitted to each other, the ink IK from the ink supply
port 51e of the socket body 51 flows into a gap formed
between the portions of the ink leakage preventing mem-
ber 34 other than the three protrusions 34c and the outer
surface forming the ink supply port 51e. This ink IK pass-
es through the multiple ink flow-in holes 34b formed in
the circular plate portion 34a of the ink leakage preventing
member 34 and eventually flows to the ink flow-in pas-
sage 31g.

[0095] Accordingly, the ink leakage preventing mem-
ber 34 has a function of preventing the ink IK flowing into
a space on the rear side of the ink leakage preventing
member 34 through the multiple ink flow-in holes 34b
from leaking to the socket body 51 side.

[0096] Furthermore, the cap 37 having a large-diame-
ter circular hole 37aformed in a center portion is attached
to the first outer periphery cylinder portion 31a of the joint
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body 31.

[0097] Due to this, in the initial stage where the joint
portion 30 is spaced away from the socket portion 50,
the ink leakage preventing member 34, the O-ring holding
member 35, and the O-ring 36 are pressed toward the
cap 37 by biasing force of the compression spring 33
housed in the distal end circular recess portion 31e of
the joint body 31 and the members 33 to 36 are enclosed
by the cap 37.

[0098] In the initial stage, the insertion shaft drive
mechanism 12 maintains the insertion shaft 32 at the
initial position (= pressing position) where the distal end
sharp portion 32a stays at the position of the O-ring 36.
[0099] Moreover, the ink supply port 51e side of the
socket body 51 of the socket portion 50 described below
can advance into and retreat from the distal end circular
recess portion 31e of the joint body 31 and the large-
diameter circular hole 37a of the cap 37.

Socket Portion 50

[0100] As shown in Fig. 4C, in the socket portion 50
provided in the ink cartridge 40, a side of an inner pe-
riphery cylinder portion 51f and a distal end annular re-
cess portion 51af which are formed on a distal end side
of the socket body 51 (in an outer periphery of the ink
supply port 51e) are configured as a side to be fitted to
the joint portion 30 provided in the printing machine 10.
[0101] Moreover, the socket body 51 which is a base
body of the socket portion 50 is formed integrally by using
a resin material, like the joint body 31.

[0102] Inthe socketbody 51 described above, an outer
periphery large-diameter cylinder portion 51a is formed
in a distal end portion facing the joint body 31 of the joint
portion 30, the outer periphery large-diameter cylinder
portion 51a formed to have a diameter larger than those
of the first and second outer periphery cylinder portions
31a, 31b of the joint body 31 and to have a length large
enough to house distal end portions of the first and sec-
ond outer periphery cylinder portions 31a, 31b.

[0103] Moreover, in the socket body 51, an outer pe-
riphery circular protruding portion 51b is formed behind
the outer periphery large-diameter cylinder portion 51a
to be continuously connected thereto and to have a larger
diameter and a smaller length than the outer periphery
large-diameter cylinder portion 51a. Furthermore, an out-
er periphery tapered claw portion 51c is formed behind
the outer periphery circular protruding portion 51b to be
continuously connected thereto and to have a small
length and an outer diameter which gradually becomes
smaller toward a rear end.

[0104] Furthermore, in the socket body 51, an outer
periphery small-diameter cylinder portion 51d is formed
behind the outer periphery tapered claw portion 51c to
be continuously connected thereto and to extend to a
position near a front surface 60a of the ink storage con-
tainer 60.

[0105] Moreover, in the socket body 51, the inner pe-
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riphery cylinder portion 51f is formed to be capable of
advancing into and retreating from the large-diameter cir-
cular hole 37a of the cap 37 and the distal end circular
recess portion 31e of the joint body 31, the inner periph-
ery cylinder portion 51f having a distal end surface in
which the ink supply port 51e with a diameter larger than
the diameter of the insertion shaft 32 is opened.

[0106] Furthermore, the insertion shaft 32 provided in
the center portion of the joint body 31 can advance into
and retreat from the ink supply port 51e, and the distal
end annular recess portion 51af having the annular (ring-
shaped) space is formed on the distal end side of the
socket body 51 between the inner peripheral surface of
the outer periphery large-diameter cylinder portion 51a
and the outer peripheral surface of the inner periphery
cylinder portion 51f to have a recess shape.

[0107] Moreover, a first circular recess portion 51g, a
tapered recess portion 51h, and a second circular recess
portion 51i are formed in a step shape in this order from
a rear side of the ink supply port 51e of the socket body
51 toward the rear end of the socket body 51, in such a
way that the inner diameters of these portions become
larger in this order.

[0108] The inside plug 53 is housed in the first circular
recess portion 51g, the tapered recess portion 51h, and
the second circular recess portion 51i of the socket body
51 to be movable between an unlock position and a lock
position to be described later.

[0109] Theinside plug 53 described above is integrally
formed of: afirst cylinder portion 53a facing the ink supply
port 51e of the socket body 51; a second cylinder portion
53b formed behind the first cylinder portion 53a to be
continuously connected thereto and having a diameter
larger than the first cylinder portion 53a; a circular pro-
truding portion 53c formed behind the second cylinder
portion 53b to be continuously connected thereto and
having a diameter larger than the second cylinder portion
53b; and a small-diameter shaft portion 53d formed be-
hind the circular protruding portion 53c to be continuously
connected thereto and having a small diameter and a
long length.

[0110] Furthermore, as shown in an enlarged manner
in Fig. 4D, the conical hole 53a1 is formed in a center
portion of a distal end surface of the first cylinder portion
53a of the inside plug 53 as a bottomed hole. The distal
end sharp portion 32a of the insertion shaft 32 inserted
from the ink supply port 51e of the socket body 51 can
be brought into contact with and spaced away from the
conical hole 53a1. The distal end sharp portion 32a of
the insertion shaft 32 presses the inside plug 53 rearward.
[0111] Moreover, as also shown in Fig. 5A, a pin 53e
which is part of the inside plug lock/unlock portion L/UnL
(Lock/UnLock) configured to lock and unlock the inside
plug 53 is fixedly attached by press fitting to an outer
periphery of anintermediate portion of the small-diameter
shaft portion 53d of the inside plug 53 in a longitudinal
direction thereof with a protruding height of the pin 53e
being low.
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[0112] Moreover, an O-ring 54 is fitted to the inside
plug 53 from the first and second cylinder portions 53a,
53b side of the inside plug 53 and brought into contact
with a front surface of the circular protruding portion 53c.
[0113] Furthermore, a compression spring 55 is fitted
to the small-diameter shaft portion 53d of the inside plug
53. Thereafter, one end of the compression spring 55 is
brought into contact with a rear surface of the circular
protruding portion 53c while the other end of the com-
pression spring 55 is brought into contact with a front
surface of a flange portion 56¢ of a bearing member 56
fixedly supported between the inside of the second cir-
cular recess portion 51i of the socket body 51 and the
front surface 60a of the ink storage container 60. Then,
the small-diameter shaft portion 53d is fitted to a shaft
hole 56a of the bearing member 56.

[0114] The inside plug 53 can be thus moved forward
by biasing force from the ink storage container 60 side
and seal an ink passage to the ink supply port 51e of the
socket body 51.

[0115] Furthermore, in the inside plug 53, the pin 53e
fixedly attached to the outer periphery of the intermediate
portion of the small-diameter shaft portion 53d in the lon-
gitudinal direction thereof is engaged with one of the
knock cam sections 56b formed on the inner surface of
the shaft hole 56a of the bearing member 56.

[0116] The aforementioned knock cam sections 56b
formed on the inner surface of the shaft hole 56a of the
bearing member 56 are also part of the inside plug
lock/unlock portion L/UnL.

[0117] As shownin Fig. 5B illustrating an enlarged de-
velopment view of the inner surface of the shaft hole 56a
over a range of 360°, three knock cam sections 56b are
repeatedly and continuously formed at intervals of, for
example, 120° along a circumference of the inner surface
of the shaft hole 56a of the bearing member 56. Here,
description is given of one of the three knock cam sec-
tions 56b.

[0118] Inthe knock cam section 56b shown in Fig. 5B,
there are formed: a first vertical cam groove 56b1 which
is open on an insertion side of the inside plug 53 to allow
the pin 53e fixedly attached to the small-diameter shaft
portion 53d of the inside plug 53 to be positioned at an
unlock position UnL-P and which extends downward to
have a groove shape between left and right portions; a
rightward-downward-inclined cam groove 56b2 which is
continuously connected to lower ends of the left and right
portions of the first vertical cam groove 56b1 and which
is inclined rightward and downward; and a second verti-
cal cam groove 56b3 which is continuously connected to
lower ends of left and right portions of the rightward-
downward-inclined cam groove 56b2 and which extends
downward, the grooves being arranged in the order of
description.

[0119] Moreover, on the insertion side of the inside
plug 53, there are formed: afirst leftward-upward-inclined
cam 56b4 which is continuously connected to a lower left
end of the second vertical cam groove 56b3 and which
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is inclined leftward and upward; a horizontal cam 56b5
which is continuously connected to an upper end of the
first leftward-upward-inclined cam 56b4 and which ex-
tends horizontally to the left; a vertical cam 56b6 which
is continuously connected to a left end of the horizontal
cam 56b5 and which extends downward; and a second
leftward-upward-inclined cam 56b7 which is continuous-
ly connected to a lower end of the vertical cam 56b6 and
which is inclined leftward and upward, the cams being
arranged in the order of description.

[0120] A region defined by the horizontal cam 56b5
and the vertical cam 56b6 is a lock position L-P where
the pin 53e fixedly attached to the small-diameter shaft
portion 53d of the inside plug 53 is locked and held. More-
over, a left end of the second leftward-upward-inclined
cam 56b7 is continuously connected to a lower right end
of the adjacent second vertical cam groove 56b3.
[0121] Furthermore, a saw tooth cam 56b8 is formed
on a lower side, which is the ink storage container 60
side, to face lower ends of left and right portions of the
second vertical cam groove 56b3, the first leftward-up-
ward inclined cam 56b4, the horizontal cam 56b5, the
lower end of the vertical cam 56b6, and the second left-
ward-upward-inclined cam 56b7 with a gap provided
therebetween. A region of the gap described above is
formed in a groove shape.

[0122] In this case, the saw tooth cam 56b8 restricts a
position to which the pin 53e moves downward from the
lock position L-P in the unlocking of the inside plug 53
locked at the lock position L-P.

[0123] In a case where the inside plug 53 is moved
forward by the biasing force of the compression spring
55, the pin 53e fixedly attached to the small-diameter
shaft portion 53d of the inside plug 53 has already ad-
vanced into the first vertical cam groove 56b1 in the knock
cam section 56b from the beginning and stands by at the
unlock position UnL-P set on the insertion side of the
inside plug 53, in the first vertical cam groove 56b1.
[0124] Thereafter, when the pin 53e is moved along
the knock cam section 56b in the shaft hole 56a of the
fixed bearing member 56 as illustrated by dotted lines,
the inside plug 53 moves in the front-rear directions while
rotating. The lock position L-P where the pin 53e is locked
is seton the ink storage container 60 side which is deeper
inside than the unlock position UnL-P.

[0125] ReturningtoFig. 4C, in the bearing member 56,
the flange portion 56¢ to which the compression spring
55 comes in contact is formed on the insertion side of
the inside plug 53.

[0126] Whentheink cartridge 40 is not used, the inside
plug 53 is moved toward the ink supply port 51e of the
socket body 51 by the biasing force of the compression
spring 55.

[0127] Atthistime, since the O-ring 54 fitted to the sec-
ond cylinder portion 53b of the inside plug 53 is in contact
with the circular protruding portion 53c of the inside plug
53 and the tapered recess portion 51h of the socket body
51, an ink flow-out passage 51j formed in the second
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circular recess portion 51i is closed. Accordingly, the ink
IK in the ink storage container 60 is prevented from flow-
ing to the ink supply port 51e.

[0128] Moreover, since a container supporting cylinder
body 61 attached to the front surface 60a of the ink stor-
age container 60 is fitted to a rear end outer peripheral
portion of the socket body 51 via an O-ring 62 and a distal
end side of the container supporting cylinder body 61 is
engaged with the outer periphery tapered claw portion
51c of the socket body 51, ink leakage is also prevented
between the socketbody 51 and the ink storage container
60.

[0129] Next, operations of the ink cartridge 40 and the
ink cartridge mount/demount mechanism M/DeM which
are configured as described above are described by us-
ing Figs. 1to 7(d), in the order of an operation sequence.
[0130] Figs. 6(a) to 6(d) show an operation sequence
of fitting the socket portion in the ink cartridge to the joint
portion in the printing machine. Moreover, Figs. 7(a) to
7(d) show an operation sequence of pulling the joint por-
tion in the printing machine out from the socket portion
in the ink cartridge.

[0131] Notethat, inthe description of below-mentioned
operations, the joint body drive mechanism 11 which
moves the joint body 31 of the joint portion 30 in the front-
rear directions and the insertion shaft drive mechanism
12 which moves the insertion shaft 32 in the front-rear
directions are each pulse-driven by a not-illustrated pulse
motor with aninitial position being a reference. Moreover,
the numbers of pulses from the initial positions respec-
tively of the joint body drive mechanism 11 and the in-
sertion shaft drive mechanism 12 are counted by a not-
illustrated counter in the controller 19 to control move-
ment positions of the joint body 31 and the insertion shaft
32.

[0132] In this case, the amounts of movement per
pulse of the joint body drive mechanism 11 and the in-
sertion shaft drive mechanism 12 are both setto the same
value.

[0133] Moreover, the controller 19 controls the respec-
tive pulse motors (not illustrated) of the joint body drive
mechanism 11 and the insertion shaft drive mechanism
12 in such a way that the joint body drive mechanism 11
and the insertion shaft drive mechanism 12 can be set
to a first linear movement mode in which the joint body
31 and the insertion shaft 32 are linearly moved together
in the front-rear directions and a second linear movement
mode inwhich only the insertion shaft 32is linearly moved
in the joint body 31 in the front-rear directions.

Operations of Fitting Socket Portion 50 to Joint Por-
tion 30

[0134] First, Fig. 6(a) shows an initial state just after
the ink cartridge 40 is connected to the holder 21 fixedly
disposed in the cartridge attachment mechanism 20 and
before the joint portion 30 supported by the holder 21 to
be movable in the front-rear directions is fitted to the sock-
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et portion 50.

[0135] In this case, a state where the joint portion 30
is fitted to the socket portion 50 refers to a state where
the cap 37 attached to the first outer periphery cylinder
portion 31a of the joint body 31 advances into the distal
end annular recess portion 51af of the socket body 51
and the O-ring 36 provided in the joint body 31 is in sliding
contact with the inner periphery cylinder portion 51f
formed on aninner peripheral distal end side of the socket
body 51. The state of Fig. 6 (a) is thus the initial state
before the fitting because the O-ring 36 is spaced away
from the inner periphery cylinder portion 51f.

[0136] Then, when the ink cartridge 40 is connected
to the holder 21, the IC tag receiver 13 provided in the
printing machine 10 receives the color information of the
ink IK from the IC tag 42 attached to the outer case 41
of the ink cartridge 40 and the controller 19 provided in
the printing machine 10 determines whether the color
information of the ink IK matches the holder 21 to which
the ink cartridge 40 of the color corresponding to the color
information is attached. Accordingly, an error of ink color
can be detected beforehand.

[0137] Moreover, the joint portion 30 of the printing ma-
chine 10 and the socket portion 50 of the ink cartridge
40 face each other with a small gap provided therebe-
tween.

[0138] Specifically, on the joint portion 30 side, the joint
body drive mechanism 11 configured to move the joint
body 31 toward the socket body 51 is stopped at the initial
position and set to a standby state.

[0139] Moreover, in the distal end circular recess por-
tion 31e of the joint body 31, the ink leakage preventing
member 34, the O-ring holding member 35, and the O-
ring 36 are pressed toward the cap 37 by the biasing
force of the compression spring 33.

[0140] Furthermore, the insertion shaft 32 fitted into
the insertion shaft hole 31f of the joint body 31 is located
atthe pressing position where the distal end sharp portion
32a protrudes to the position of the O-ring 36 inside the
cap 37 to press the inside plug 53 toward the rear of the
socket body 51, and the insertion shaft drive mechanism
12 is stopped at the initial position corresponding to the
pressing position of the insertion shaft 32 and set to the
standby state.

[0141] Meanwhile, on the socket portion 50 side, in the
first circular recess portion 51g, the tapered recess por-
tion 51h, and the second circular recess portion 51i of
the socket body 51, the inside plug 53 to which the O-
ring 54 is fitted is moved toward the ink supply port 51e
on the front side by the biasing force of the compression
spring 55 and plugs the ink supply port 51e of the socket
body 51.

[0142] Moreover, in the initial stage where the small-
diameter shaft portion 53d of the inside plug 53 is fitted
into the shaft hole 56a of the bearing member 56 and the
inside plug 53 is moved forward in the socket body 51
by the biasing force of the compression spring 55, the
pin 53e fixedly attached to the small-diameter shaft por-
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tion 53d of the inside plug 53 is stopped at the unlock
position UnL-P set in the first vertical cam groove 56b1
in the knock cam section 56b formed on the inner surface
of the shaft hole 56a of the bearing member 56 which is
shown in Fig. 5B. The inside plug 53 thus stands by at
the unlock position UnL-P in the socket body 51.

[0143] Next, Fig. 6(b) shows a state just before the
insertion shaft 32 located at the pressing position in the
jointbody 31 pushes the inside plug 53 in the socket body
51 rearward.

[0144] Here, the respective pulse motors (not illustrat-
ed) of the joint body drive mechanism 11 and the insertion
shaft drive mechanism 12 are simultaneously rotated in
a forward direction from the initial positions to move for-
ward the joint body 31 and the insertion shaft 32 together
toward the socket portion 50. Then, the cap 37 attached
to the distal end portion of the joint body 31 advances
into the distal end annular recess portion 51af formed on
the distal end side of the socket body 51.

[0145] Along with this, the ink supply port 51e side of
the socket body 51 moves into the cap 37, the O-ring 36,
and the O-ring holding member 35 in the joint body 31 in
this order. Accordingly, the three protrusions 34c (Fig.
4A) formed in the ink leakage preventing member 34 are
brought into contact with the outer surface of the socket
body 51 forming the ink supply port 51e, by the biasing
force of the compression spring 33 in the joint body 31.
[0146] At the same time, the distal end sharp portion
32a of the insertion shaft 32 located at the pressing po-
sition in the joint body 31 advances from the ink supply
port 51e of the socket body 51 and comes into contact
with the conical hole 53a1 formed in the first cylinder
portion 53a of the inside plug 53 moved to a front side of
the first circular recess portion 51g. However, the inside
plug 53 is not moved rearward yet. Hence, the ink IK in
the socket body 51 is sealed by the inside plug 53 and
the pin 53e fixedly attached to the small-diameter shaft
portion 53d of the inside plug 53 is still located at the
unlock position UnL-P in the shaft hole 56a of the bearing
member 56.

[0147] Next, Fig.6(c) shows astate where the insertion
shaft 32 located at the pressing position in the joint body
31 pushes the inside plug 53 in the socket body 51 rear-
ward against the biasing force of the compression spring
55.

[0148] Here, the respective pulse motors (not illustrat-
ed) of the joint body drive mechanism 11 and the insertion
shaft drive mechanism 12 are continuously rotated in the
forward direction from the state of Fig. 6(b) to further
move the joint body 31 and the insertion shaft 32 together
toward the socket portion 50. Then, the cap 37 attached
to the distal end portion of the joint body 31 is moved
deep into the distal end annular recess portion 51af
formed on the distal end side of the socket body 51.
[0149] Along with this, the outer surface of the socket
body 51 forming the ink supply port 51e pushes the three
protrusions 34c (Fig. 4A) formed in the ink leakage pre-
venting member 34 in the joint body 31 rearward. The
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compression spring 33 in the joint body 31 is thereby
compressed.

[0150] Moreover, the distal end sharp portion 32a of
the insertion shaft 32 located at the pressing position in
the joint body 31 presses the conical hole 53a1 of the
inside plug 53 housed in the socket body 51, against the
biasing force the compression spring 55, and pushes the
inside plug 53 to the rear side which is the opposite side
to the ink supply port 51e. The inside plug 53 is thus
movedto an inside plug pressed position setin the socket
body 51.

[0151] Along with this pressing operation of the inser-
tion shaft 32, the pin 53e fixedly attached to the small-
diameter shaft portion 53d of the inside plug 53 is moved
along the first vertical cam groove 56b1, the rightward-
downward-inclined cam groove 56b2, the second vertical
cam groove 56b3, and the first leftward-upward inclined
cam 56b4 in the knock cam section 56b formed on the
inner surface of the shaft hole 56a of the bearing member
56 which is shown in Fig. 5B, to be locked at the lock
position L-P defined by the horizontal cam 56b5 and the
vertical cam 56b6. The inside plug 53 having moved to
the inside plug pressed position set in the socket body
51 is thus held at the lock position L-P in the knock cam
section 56b formed on the inner surface of the shaft hole
56a of the bearing member 56. In this state, an inside
plug lock portion (L) described below locks the inside
plug 53 while pressing the inside plug 53.

[0152] When the pin 53e fixedly attached to the small-
diameter shaft portion 53d of the inside plug 53 is locked
atthe lock position L-P in the shaft hole 56a of the bearing
member 56, the ink flow-out passage 51j is formed in the
first circular recess portion 51g, the tapered recess por-
tion 51h, and the second circular recess portion 51i of
the socket body 51.

[0153] Furthermore, since the inner periphery cylinder
portion 51f of the socket body 51 is brought into contact
with an inner peripheral surface of the O-ring 36 housed
in the joint body 31, ink leakage in the joint body 31 can
be prevented.

[0154] Next, Fig.6(d) shows a state where the insertion
shaft 32 retreats from the ink supply port 51e of the socket
body 51 with the inside plug 53 being locked in the socket
body 51.

[0155] Here, when the pin 53¢ fixedly attached to the
small-diameter shaft portion 53d of the inside plug 53 is
locked at the lock position L-P in the shaft hole 56a of
the bearing member 56, the pulse motor (not illustrated)
of the joint body drive mechanism 11 is stopped and the
joint body 31 is maintained in the state shown in Fig. 6(c).
[0156] Meanwhile,immediately after the inside plug 53
is locked in the socket body 51, only the pulse motor (not
illustrated) of the insertion shaft drive mechanism 12 is
rotated in a reverse direction to move the insertion shaft
32 to a retreat position which is outside the ink supply
port 51e of the socket body 51.

[0157] Here, the retreat position of the insertion shaft
32 is a position of the ink leakage preventing member 34
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which is rearward of the O-ring 36 inside the cap 37 in
the joint body 31.

[0158] In this case, even if the insertion shaft 32 re-
treats to the retreat position outside the ink supply port
51e of the socket body 51, the inside plug lock portion
(L) maintains the inside plug 53 in the lock state while
keeping the ink supply port 51e fully open. It is noted that
keeping the ink supply port 51e fully open means a state
where the insertion shaft 32 does not exist withinan open-
ing of the ink supply port 51e and ug 53 at the position
where the in

[0159] Due to this configuration, the insertion shaft 32
does not hinder the ink supply port 51e of the socket body
51 from supplying the ink IK on the socket portion 50 side
to the joint portion 30 side. Hence, a large amount of ink
IK in the socket body 51 can flow into the joint body 31
from the ink supply port 51e.

[0160] Thereafter, theinkIK having flowed into the joint
body 31 is supplied to the printing machine 10 through
the ink flow-in passage 31g formed in the joint body 31.
[0161] From the configuration described above, it is
possible to reduce an ink supply time without increasing
the sizes of the printing machine 10 and the ink cartridge
40 and to thereby printimage information on many paper
sheets P at high speed in the printing machine.

Operations of Pulling Joint Portion 30 out from Sock-
et Portion 50

[0162] When the jointportion 30inthe printingmachine
10 is to be pulled out from the socket portion 50 in the
ink cartridge 40, it only necessary to perform operations
shown in Figs. 7 (a) to 7(d). In this case, the insertion
shaft 32 is moved to the retreat position outside the ink
supply port 51e of the socket body 51 immediately after
the inside plug 53 is unlocked.

[0163] First, the state shown in Fig. 7(a) is a state
where the insertion shaft 32 having retreated to the re-
treat position in the joint body 31 outside the ink supply
port 51e of the socket body 51 is moved again toward
the ink supply port 51e and the inside plug 53 locked in
the socket body 51 is thereby pressed again.

[0164] Specifically, the joint body drive mechanism 11
is not operated and the cap 37 attached to the distal end
of the joint body 31 of the joint portion 30 is left to be
disposed deep in the distal end annular recess portion
51af of the socket body 51. Moreover, the inside plug 53
in the socket body 51 is disposed at the inside plug
pressed position set in the socket body 51 and the pin
53e fixedly attached to the small-diameter shaft portion
53d of the inside plug 53 is locked at the lock position L-
P in the knock cam section 56b formed on the inner sur-
face of the shaft hole 56a of the bearing member 56.
[0165] The joint portion 30 and the socket portion 50
are thus maintained in the same state as that described
above in Fig. 6(d).

[0166] Here, when the pulse motor (not illustrated) of
the insertion shaft drive mechanism 12 is rotated again
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in the forward direction in the state where the insertion
shaft 32 is disposed at the retreat position outside the
ink supply port 51e of the socket body 51 as shown in
Fig. 6(d), the insertion shaft 32 is moved again toward
the ink supply port 51e to the pressing position in the joint
body 31.

[0167] Then, the distal end sharp portion 32a of the
insertion shaft 32 moved again to the pressing position
in the joint body 31 presses the conical hole 53a1 of the
locked inside plug 53 again through the ink supply port
51e of the socket body 51.

[0168] Along with the pressing operation of the inser-
tion shaft 32 performed again, the pin 53e fixedly at-
tached to the small-diameter shaft portion 53d of the in-
side plug 53 moves downward from the lock position L-
P defined by the horizontal cam 56b5 and the vertical
cam 56b6 in the knock cam section 56b formed on the
inner surface of the shaft hole 56a of the bearing member
56 which is shown in Fig. 5B.

[0169] Next, in the state shown in Fig. 7(b), the inside
plug 53 in the socket body 51 is unlocked by the pressing
operation of the insertion shaft 32 performed again.
Meanwhile, the cap 37 attached to the distal end of the
joint body 31 of the joint portion 30 is still located deep
in the distal end annular recess portion 51af of the socket
body 51 as in the state shown in Fig. 7(a).

[0170] Here, only the pulse motor (not illustrated) in
the insertion shaft drive mechanism 12 is rotated in the
reverse direction after the insertion shaft 32 presses the
inside plug 53 again, and only the insertion shaft 32 is
moved in a direction toward the retreat position in the
joint body 31. However, the distal end sharp portion 32a
of the insertion shaft 32 is still in contact with the conical
hole 53a1 of the inside plug 53.

[0171] Then, along with the movement of the insertion
shaft 32 in the direction toward the retreat position, the
inside plug 53 to which the O-ring 54 is fitted is moved
forward in the socket body 51 by the biasing force of the
compression spring 55 and plugs the ink supply port 51e,
thereby sealing the ink flow-out passage 51j.

[0172] Moreover, along with the forward movement of
the inside plug 53, the pin 53e fixedly attached to the
small-diameter shaft portion 53d of the inside plug 53 is
moved downward to the saw tooth cam 56b8 in the knock
cam section 56b formed on the inner surface of the shaft
hole 56a of the bearing member 56 shown in Fig. 5B,
and is then moved upward while rotating along the saw
tooth cam 56b8. Thereafter, the pin 53e is moved upward
via the leftward-upward-inclined cam 56b7 to the adja-
cent second vertical cam groove 56b3, to the adjacent
rightward-downward-inclined cam groove 56b2, and to
the adjacent first vertical cam groove 56b1, and is dis-
posed at the unlock position UnL-P in the adjacent first
vertical cam groove 56b1.

[0173] Pressing the inside plug 53 in the locked state
again by the insertion shaft 32 thus causes the inside
plug 53 to be unlocked and disposed at the unlock posi-
tion UnL-P.
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[0174] At this time, the distal end sharp portion 32a of
the insertion shaft 32 is still in contact with the bottom
portion of the conical hole 53a1 of the inside plug 53 by
the biasing force of the compression spring 55.

[0175] Next, in the state shown in Fig. 7 (c), the inser-
tion shaft 32 retreats from the ink supply port 51e of the
socket body 51 immediately after the inside plug 53 is
unlocked. Meanwhile, the cap 37 attached to the distal
end of the jointbody 31 of the joint portion 30 is still located
deep in the distal end annular recess portion 51af of the
socket body 51 as similar to the states shown in Figs.
7(a) and 7(b).

[0176] Here, since the inside plug 53 has been un-
locked in the socket body 51 and already moved forward
in the socket body 51, no ink IK in the socket body 51
leaks from the ink supply port 51e of the socket body 51.
However, the ink IK remains near the ink supply port51e.
[0177] For this reason, only the pulse motor (not illus-
trated) of the insertion shaft drive mechanism 12 is con-
tinuously rotated in the reverse direction from the state
of the Fig. 7 (b) immediately after the inside plug 53 is
unlocked in the socket body 51, and the insertion shaft
32 is thereby moved to the retreat position outside the
ink supply port 51e of the socket body 51. At this time,
the distal end sharp portion 32a of the insertion shaft 32
retreats to the position of the ink leakage preventing
member 34 in the joint body 31 and is disposed at the
retreat position.

[0178] As aresult, the ink IK near the ink supply port
51e of the socket body 51 is moved into the joint body
31 together with the insertion shaft 32.

[0179] Next, the state shown in Fig. 7(d) is a state
where the fitting between the joint portion 30 and the
socket portion 50 is released.

[0180] Specifically, aftertheinsertion shaft32is moved
to the retreat position outside the ink supply port 51e of
the socket body 51, the pulse motor (not illustrated) of
the joint body drive mechanism 11 is rotated in the re-
verse direction, and the cap 37 attached to the distal end
of the joint body 31 of the joint portion 30 is pulled out
from the distal end annular recess portion 51af of the
socket body 51.

[0181] Then, since the O-ring 36 provided in the joint
body 31 is moved away from the inner periphery cylinder
portion 51f formed on the inner peripheral distal end side
of the socket body 51, the fitting between the joint portion
30 and the socket portion 50 are released and the socket
body 51 side of the joint portion 30 first returns to the
initial state shown in Fig. 6 (a).

[0182] Along with this, the insertion shaft 32 of the joint
portion 30 also returns first to the initial state shown in
Fig. 6(a) by being moved by the insertion shaft drive
mechanism 12 to the initial position (pressing position)
in the joint body 31.

[0183] In the case of releasing the fitting between the
joint portion 30 and the socket portion 50 as described
above, the capacity in the jointbody 31 gradually increas-
es in transition from the state of Fig. 7(b) to the state of
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Fig. 7(c) and then to the state of Fig. 7(d). Since the joint
body 31 and the insertion shaft 32 are formed as separate
bodies in the embodiment, the joint body 31 and the in-
sertion shaft 32 can be independently pulled out from the
socket body 51 side after the ink supply port 51e of the
socket body 51 is completely sealed by the inside plug
53. The ink IK in the socket body 51 thus does not leak
from the ink supply port 51e of the socket body 51.
[0184] Unlike the above description, in the ink cartridge
mount/demount mechanism described in Japanese Pat-
ent Application Publication No. 2010-69806 explained
above in the related art, the joint body and the insertion
shaft are integrally formed. Accordingly, the inside plug
in the socket body is gradually moved in such a direction
that the ink supply port is sealed, along with the move-
ment of pulling an integral body of the joint body and the
insertion shaft out from the socket body. Hence, there is
such arisk that the ink on the socket body side may leak
due to a negative pressure generated by the gradual in-
crease of the capacity in the joint body before the ink
supply port is completely sealed by the inside plug. How-
ever, as described above, in the embodiment, there is
norisk of leakage of the ink IK on the socket body 51 side.
[0185] In this case, as described in Fig. 7(c), the ink IK
near the ink supply port 51e of the socket body 51 is
transferred to the joint body 31 by the retreat of the in-
sertion shaft 32 from the ink supply port51e. Accordingly,
the amount of ink which may drip between the joint portion
30 and the socket portion 50 can be suppressed to the
minimum. Hence, it is possible to suppress the dripping
of the ink IK from the ink supply port 51e which occurs
when the fitting between the joint portion 30 and the sock-
et portion 50 is released.

[0186] The ink cartridge 40 can be thus carried at ease
after being detached from the printing machine 10.
[0187] Regarding the ink cartridge 40 and the ink car-
tridge mount/demount mechanism M/DeM in the embod-
iment described above in detail, description is given of
the example in which the joint body 31 of the joint portion
30 is moved by the joint body drive mechanism 11 in the
front-reardirections relative to the socket portion 50 when
the socket portion 50 is fitted to and pulled out from the
joint portion 30.

[0188] However, the present invention not limited to
the example described above. Alternatively, the ink car-
tridge 40 and the ink cartridge mount/demount mecha-
nism M/DeM may be configured such that the joint body
31 of the joint portion 30 is fixedly installed in the holder
21 in the printing machine 10 and the socket body 51 of
the socket portion 50 of the ink cartridge 40 is manually
attached to and detached from the fixedly-installed joint
body 31.

[0189] In this case, no joint body drive mechanism 11
is required but the insertion shaft drive mechanism 12 is
required. Itis only necessary that the insertion shaft drive
mechanism 12 causes the insertion shaft 32 to retreat
from the ink supply port 51e of the socket body 51 in each
of the states shown in Figs. 6(d) and 7(c).
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[0190] Moreover, description is given of the example
inwhich the inside plug lock/unlock portion L/UnL forming
the main portion of the embodiment is formed of: the pin
53e fixedly attached to the intermediate portion of the
small-diameter shaft portion 53d of the inside plug 53
moved by being pressed by the insertion shaft 32; and
the knock cam sections 56b formed on the inner surface
of the shaft hole 56a of the bearing member 56.

[0191] However, the present invention is not limited to
the example described above and the inside plug lock/un-
lock portion L/UnL may employ any structural form as
long as the inside plug 53 moved by being pressed by
the insertion shaft 32 can be locked and unlocked.
[0192] For example, as another example of the inside
plug lock/unlock portion L/UnL, the inside plug can be
locked and unlocked in the following configuration. The
inside plug is provided to be capable of being linearly
moved along a key groove formed in a shaft hole of the
bearing member by using a guide key fixedly attached
to a lower end side of the small-diameter shaft portion,
and the pinis fixedly attached to the intermediate portion
of the small-diameter shaft portion of the inside plug. Fur-
thermore, a rotating cam body is provided between the
bearing member and the compression spring biasing the
inside plug, and the knock cam section is formed on an
inner surface of a shaft hole of the rotating cam body to
engage with the pin described above.

[0193] In the embodiment, the ink cartridge 40 in-
cludes: the ink storage container 60 configured to store
ink; the socket portion 50 provided at one end of the ink
storage container 60 and configured to be fitted to and
detached from the joint portion 30 of the printing machine
10; the ink supply port 51e provided in the socket portion
50; the inside plug 53 configured to seal the ink passage
to the ink supply port 51e by using the biasing force com-
ing from the direction of the ink storage container 60; and
the inside plug lock portion L configured to lock the inside
plug 53 atthe position where the inside plug 53 is pressed
by the insertion shaft 32, and maintain the locked state
of the inside plug 53 independently of the retreating of
the insertion shaft 32 to the retreat position after the lock-
ing of the inside plug 53. The insertion shaft 32 is capable
of advancing and retreating between the pressing posi-
tion and the retreat position. The pressing position is the
position where the insertion shaft 32 presses the inside
plug 53 against the biasing force and thereby unseals
the ink passage when the socket portion 50 and the joint
portion 30 are fitted to each other. The retreat position is
the position where the insertion shaft 32 retreats to out-
side of the ink supply port 51e.

[0194] In the embodiment, the inside plug lock portion
L is configured to release the locked state of the inside
plug 53 upon the inside plug 53 in the locked state being
pressed again. Before the ink cartridge 40 is pulled out
from the printing machine 10, the ink passage is sealed
with the inside plug 53 by moving the insertion shaft 32
to the pressing position to unlock the inside plug 53, and
then by moving the insertion shaft 32 toward the retreat
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position.

[0195] Inthe embodiment, the socket portion 50 is con-
figured to be fitted to and detached from the joint portion
30 of the printing machine 10 having the insertion shaft
32 and the slide-contact member 36 in the distal end
recess portion 31e of the joint body 31 of the joint portion
30. The ink storage container 60 is attached to the rear
end side of the socket portion 50. The ink supply port 51e
is formed in the side of the socket portion 50 correspond-
ing to the distal end recess portion 31e. The socket por-
tion 50 includes the inner periphery cylinder portion 51f
formed in the outer periphery of the ink supply port 51e
and is configured to be fitted to the joint portion 30 by
entering the distal end recess portion 31e and slidingly
contacting the slide-contact member 36. The inside plug
lock portion L is configured to lock the inside plug 53
while pressing the inside plug 53 at the position where
the inside plug 53 is pressed by the insertion shaft 32,
and maintain the locked state of the inside plug 53 while
keeping the ink supply port 51e fully open independently
of the retreating of the insertion shaft 32 to the retreat
position after the locking of the inside plug 53.

[0196] In the embodiment, the inside plug lock portion
L is configured to release the locked state of the inside
plug 53 upon the inside plug 53 in the locked state being
pressed again. Before the ink cartridge 40 is pulled out
from the printing machine 10, the ink passage is sealed
with the inside plug 53 by moving the insertion shaft 32
to the pressing position to unlock the inside plug 53, and
then by moving the insertion shaft 32 toward the retreat
position, and, after the ink passage is sealed, the inser-
tion shaft 32 is retreated to the retreat position and then
the fitting of the joint portion 30 and the socket portion
50 is released.

[0197] Inthe embodiment, the ink cartridge mount/de-
mount mechanism includes: the joint portion 30 provided
in the printing machine 10; and the socket portion 50
provided on the distal end side of the ink cartridge 40.
The joint portion 30 and the socket portion 50 are con-
figured such that the socket portion 50 is detachably fitted
to the joint portion 30 and ink in the ink storage container
60 attached to the rear end side of the socket portion 50
is supplied to the printing machine (10) from the socket
portion 50 via the joint portion 30. The joint portion 30
includes: the joint body 31 provided to face the socket
portion 50; and the insertion shaft 32 capable of advanc-
ing and retreating between the pressing position of press-
ing the socket portion 50 by protruding forward in the joint
body 31 and the retreat position retreating to the position
rearward of the pressing position. The socket portion 50
includes: the socket body 51 including the ink supply port
51e on the side of the socket body 51 facing the joint
body 31; the inside plug 53 housed in the socket body
51 to seal the ink passage to the ink supply port 51e by
using the biasing force coming from the direction of the
ink storage container 60 and configured to unseal the ink
passage by staying at the position where the inside plug
53 is pressed by the insertion shaft 32 at the pressing
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position against the biasing force when the socket portion
50 is fitted to the joint body 31; and the inside plug lock
portion L configured to lock the inside plug 53 at the po-
sition where the inside plug 53 is pressed by the insertion
shaft 32, and maintain the locked state of the inside plug
53 independently of the retreating of the insertion shaft
32 to the retreat position outside the ink supply port 51e
after the locking of the inside plug 53.

[0198] In the embodiment, the inside plug lock portion
L is configured to release the locked state of the inside
plug 53 upon the inside plug 53 in the locked state being
pressed again. Before the ink cartridge 40 is pulled out
from the printing machine 10, the ink passage is sealed
with the inside plug 53 by moving the insertion shaft 32
to the pressing position to unlock the inside plug 53, and
then by moving the insertion shaft 32 in the direction to-
ward the retreat position.

[0199] In the embodiment, the joint body 31 includes
the distal end recess portion 31e formed to face the sock-
et member 50. The joint portion 30 includes the slide-
contact member 36 provided in the distal end recess por-
tion 31e. The ink supply port 51e is formed in the side of
the socket portion 50 corresponding to the distal end re-
cess portion 31e. The socket portion 50 includes the inner
periphery cylinder portion 51f formed in the outer periph-
ery of the ink supply port 51e and is configured to be
fitted to the joint portion 30 by entering the distal end
recess portion 31e and slidingly contacting the slide-con-
tact member 36. The inside plug lock portion L is config-
ured to lock the inside plug 53 while pressing the inside
plug 53 atthe position where the inside plug 53 is pressed
by the insertion shaft 32, and maintain the locked state
of the inside plug 53 while keeping the ink supply port
51e fully open independently of the retreating of the in-
sertion shaft 32 to the retreat position after the locking of
the inside plug 53.

[0200] In the embodiment, the inside plug lock portion
L is configured to release the locked state of the inside
plug 53 upon the inside plug 53 in the locked state being
pressed again. Before the ink cartridge 40 is pulled out
from the printing machine 10, the ink passage is sealed
with the inside plug 53 by moving the insertion shaft 32
to the pressing position to unlock the inside plug 53, and
then by moving the insertion shaft 32 toward the retreat
position, and, after the ink passage is sealed, the inser-
tion shaft 32 is retreated to the retreat position and then
the fitting of the joint portion 30 and the socket portion
50 is released.

[0201] Moreover, the effects described in the embod-
iments of the present invention are only a list of optimum
effects achieved by the present invention. Hence, the
effects of the present invention are not limited to those
described in the embodiment of the present invention.

Claims

1. Anink cartridge (40) comprising:
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an ink storage container (60) configured to store
ink;

a socket portion (50) provided at one end of the
ink storage container (60) and configured to be
fitted to and detached from a joint portion (30)
of a printing machine (10);

an ink supply port (51e) provided in the socket
portion (50) ;

aninside plug (53) configured to seal an ink pas-
sage to the ink supply port (51e) by using a bi-
asing force coming from a direction of the ink
storage container (60); and

an inside plug lock portion (L) configured to lock
the inside plug (53) ata position where the inside
plug (53) is pressed by an insertion shaft (32),
and maintain a locked state of the inside plug
(53) independently of a retreating of the insertion
shaft (32) to a retreat position after a locking of
the inside plug (53), the insertion shaft (32) being
capable of advancing and retreating between a
pressing position and the retreat position, the
pressing position being a position where the in-
sertion shaft (32) presses the inside plug (53)
against the biasing force and thereby unseals
the ink passage when the socket portion (50)
and the joint portion (30) are fitted to each other,
the retreat position being a position where the
insertion shaft (32) retreats to outside of the ink
supply port (51e).

The ink cartridge (40) according to claim 1, wherein
the inside plug lock portion (L) is configured to re-
lease the locked state of the inside plug (53) upon
the inside plug (53) in the locked state being pressed
again, and

before the ink cartridge (40) is pulled out from the
printing machine (10), the ink passage is sealed with
the inside plug (53) by moving the insertion shaft (32)
to the pressing position to unlock the inside plug (53),
and then by moving the insertion shaft (32) toward
the retreat position.

The ink cartridge (40) according to claim 1 or 2,
wherein

the socket portion (50) is configured to be fitted to
and detached from the joint portion (30) of the print-
ing machine (10) having the insertion shaft (32) and
a slide-contact member (36) in a distal end recess
portion (31e) of a joint body (31) of the joint portion
(30).

the ink storage container (60) is attached to a rear
end side of the socket portion (50),

the ink supply port (51e) is formed in a side of the
socket portion (50) corresponding to the distal end
recess portion (31e),

the socket portion (50) comprises an inner periphery
cylinder portion (51f) formed in an outer periphery of
the ink supply port (51e) and is configured to be fitted
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to the joint portion (30) by entering the distal end
recess portion (31e) and slidingly contacting the
slide-contact member (36), and

the inside plug lock portion (L) is configured to lock
the inside plug (53) while pressing the inside plug
(53) at the position where the inside plug (53) is
pressed by the insertion shaft (32), and maintain the
locked state of the inside plug (53) while keeping the
ink supply port (51e) fully open independently of the
retreating of the insertion shaft (32) to the retreat
position after the locking of the inside plug (53) .

The ink cartridge (40) according to claim 1, wherein
the inside plug lock portion (L) is configured to re-
lease the locked state of the inside plug (53) upon
the inside plug (53) in the locked state being pressed
again, and

before the ink cartridge (40) is pulled out from the
printing machine (10), the ink passage is sealed with
the inside plug (53) by moving the insertion shaft (32)
to the pressing position to unlock the inside plug (53),
and then by moving the insertion shaft (32) toward
the retreat position, and, after the ink passage is
sealed, the insertion shaft (32) is retreated to the
retreat position and then a fitting of the joint portion
(30) and the socket portion (50) is released.

An ink cartridge mount/demount mechanism com-
prising:

ajoint portion (30) provided in a printing machine
(10) ; and

a socket portion (50) provided on a distal end
side of an ink cartridge (40),

the joint portion (30) and the socket portion (50)
configured such that the socket portion (50) is
detachably fitted to the joint portion (30) and ink
in an ink storage container (60) attached to a
rear end side of the socket portion (50) is sup-
plied to the printing machine (10) from the socket
portion (50) via the joint portion (30), wherein
the joint portion (30) includes:

ajoint body (31) provided to face the socket
portion (50); and

aninsertion shaft (32) capable of advancing
and retreating between a pressing position
of pressing the socket portion (50) by pro-
truding forward in the joint body (31) and a
retreat position retreating to a position rear-
ward of the pressing position, and

the socket portion (50) includes:

a socket body (51) including an ink supply
port (51e) on a side of the socket body (51)
facing the joint body (31) ;

an inside plug (53) housed in the socket
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body (51) to seal an ink passage to the ink
supply port (51e) by using a biasing force
coming from a direction of the ink storage
container (60) and configured to unseal the
ink passage by staying at a position where
the inside plug (53) is pressed by the inser-
tion shaft (32) at the pressing position
against the biasing force when the socket
portion (50) is fitted to the joint body (31);
and

an inside plug lock portion (L) configured to
lock the inside plug (53) at the position
where the inside plug (53) is pressed by the
insertion shaft (32), and maintain a locked
state of the inside plug (53) independently
of a retreating of the insertion shaft (32) to
the retreat position outside the ink supply
port (51e) after a locking of the inside plug
(53).

The ink cartridge mount/demount mechanism ac-
cording to claim 5, wherein

the inside plug lock portion (L) is configured to re-
lease the locked state of the inside plug (53) upon
the inside plug (53) in the locked state being pressed
again, and

before the ink cartridge (40) is pulled out from the
printing machine (10), the ink passage is sealed with
the inside plug (53) by moving the insertion shaft (32)
to the pressing position to unlock the inside plug (53),
and then by moving the insertion shaft (32) in a di-
rection toward the retreat position.

The ink cartridge mount/demount mechanism ac-
cording to claim 5 or 6, wherein

the joint body (31) comprises a distal end recess
portion (31e) formed to face the socket portion (50),
the joint portion (30) comprises a slide-contact mem-
ber (36) provided in the distal end recess portion
(31e),

the ink supply port (51e) is formed in a side of the
socket portion (50) corresponding to the distal end
recess portion (31e),

the socket portion (50) comprises an inner periphery
cylinder portion (51f) formed in an outer periphery of
the ink supply port (51e) and is configured to be fitted
to the joint portion (30) by entering the distal end
recess portion (31e) and slidingly contacting the
slide-contact member (36), and

the inside plug lock portion (L) is configured to lock
the inside plug (53) while pressing the inside plug
(53) at the position where the inside plug (53) is
pressed by the insertion shaft (32), and maintain the
locked state of the inside plug (53) while keeping the
ink supply port (51e) fully open independently of the
retreating of the insertion shaft (32) to the retreat
position after the locking of the inside plug (53) .
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The ink cartridge mount/demount mechanism ac-
cording to claim 5, wherein

the inside plug lock portion (L) is configured to re-
lease the locked state of the inside plug (53) upon
the inside plug (53) in the locked state being pressed
again, and

before the ink cartridge (40) is pulled out from the
printing machine (10), the ink passage is sealed with
the inside plug (53) by moving the insertion shaft (32)
to the pressing position to unlock the inside plug (53),
and then by moving the insertion shaft (32) toward
the retreat position, and, after the ink passage is
sealed, the insertion shaft (32) is retreated to the
retreat position and then a fitting of the joint portion
(30) and the socket portion (50) is released.
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