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(54) Ink-jet recording device

(57) The invention provides an ink jet recording de-
vice comprising ink jet print heads (17, 18) for ejecting
ink in the form of ink drops; ink cartridges (7, 8) for sup-
plying ink to said print heads (17, 18); a carriage (11) on
which said print heads (17, 18) and said ink cartridges
(7, 8) are mounted; at least one cap (20, 21) for sealing
said print heads (17, 18); a pump (23) for applying a suc-
tion pressure to said cap (20, 21); an external switch
(31, 32) that outputs a signal to start an ink cartridge
replacing process; means (45) for storing data indicating
whether or not the ink cartridges (7, 8) are being re-
placed, whether the ink cartridges (7, 8) are attached or
detached, and whether a post-process for replacement
of the ink cartridges (7, 8) is complete or incomplete;
and means (39, 45) for controlling said carriage (11) and
said pump (23) to execute said ink cartridge replacing
process in response to said signal output from said ex-
ternal switch (31, 32).
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Description

[0001] The present invention relates to an ink jet print-
er of the type in which a plurality of ink jet print heads
and a plurality of ink cartridges for supplying ink to the
print heads are mounted on a carriage movable in the
widthwise direction of a printing medium, and the print
heads eject ink drops of different colors onto a printing
medium in accordance with print data, to thereby print
characters and images on the printing medium. More
particularly, the invention relates to the technique of re-
placing ink cartridges.
[0002] A recording device (referred to simply as a
printer) with an ink jet print head has the following ad-
vantageous features: relatively low noise is generated
at the time of printing, and small dots are formed at high
density. Because of these features, the print head is
used in a variety of printings inclusive of a color printing.
Particularly, with the features of a further improvement
of recording density and the capability of the color print-
ing, an ink jet print head in which a black ink print head
and a color ink print head are mounted on the carriage
is put into practice. To reduce the size of the printer and
simplify the ink supplying system, the printer is con-
structed such that ink cartridges for respectively supply-
ing a black ink and colored inks to the print heads are
mounted on the carriage.
[0003] When the ink cartridges of this type are at-
tached to the carriage, air enters the passages of the
print heads through their connection parts. To prevent
air from entering, in a printer of the type in which two ink
cartridges are mounted on the carriage, the ink cartridge
which is to be replaced with a new one is specified by
operating a related switch on a panel of the case of the
printer, and a negative pressure is applied to the print
head, to forcibly charge and discharge ink to and from
the print head.
[0004] The specifying of the replaced ink cartridge de-
pends on the user's switch operation, if the user mistak-
enly operates the switch, ink is not charged into the new
ink cartridge and the printer fails to print or ink is charged
into the ink cartridge that was not replaced, resulting in
a wasteful use of ink.
[0005] To solve these problems, an ink jet printer is
proposed in Japanese Patent Laid-Open Publication
No. Hei. 7-323576, for example. The printer includes an
ink cartridge replacement history judging means for de-
tecting an attaching of the ink cartridge by use of a signal
derived from an ink cartridge detecting means. When
the attaching of the ink cartridge is detected, ink is
charged into the replaced ink cartridge.
[0006] The proposed printer succeeds in that it allows
the ink to be charged into only the replaced ink cartridge,
and inhibits the ink from being sucked from the ink car-
tridges that are not replaced. However, the user per se
must specify the ink cartridge to be replaced. Therefore,
idle attaching/detaching operations of the ink cartridges
are inevitably performed. The result is the entering of air

bubbles into the print head and defective printing.
[0007] The ink jet printer is constructed such that a
pressure generating chamber pressurizes the ink to dis-
charge the ink from a discharge orifice. Because of this
construction, during shipping the printer must be placed
in the same condition as when the printer is operated.
To this end, the ink cartridges of the printer are filled with
a liquid for shipping, to thereby prevent the print heads
from being dried and clogged with dust.
[0008] For this reason, an initial charging operation is
required. In this operation, the shipping liquid is com-
pletely removed from the ink cartridges before the first
use of the printer, and the ink is charged from the ink
cartridge into the associated print head such that the
bubbles are completely removed from the print head. A
process that is to be carried out when the ink cartridges
are first attached to the printer delivered from the factory
is performed by the user. Therefore, there is a possibility
that the ink is erroneously charged. If the ink charging
is erroneous, the printer will fail to perform a normal
printing operation, as a matter of course. If the power
supply is interrupted during the ink charging operation,
the ink charging operation stops in the midst of the
charging operation. To return the half-charged state of
the print head to its original state, the user must do a
complicated restoring manipulation. If he or she fails to
correctly perform the manipulation, there is a danger
that the recovery from the half-charged state is impos-
sible.
[0009] Accordingly, a first object of the present inven-
tion is to provide an ink jet recording device with ink car-
tridges which provide a simplification of the cartridge re-
placing work and succeed in eliminating erroneous car-
tridge replacing operations.
[0010] A second object of the present invention is to
provide an ink jet recording device which automatically
executes an initial ink charging operation to make the
recording device ready for printing,
[0011] A third object of the present invention is to pro-
vide an ink jet recording device in which, even if the sup-
ply of electric power is interrupted during the cartridge
replacing operation, a process necessary after the pow-
er supply interruption is automatically executed in re-
sponse to the restart of the power supplying, and ink is
charged into the print head to make the recording device
ready for printing. To solve this object the present inven-
tion provides an ink jet recording device as specified in
independent claim 1. Preferred embodiments of the in-
vention are described in the subclaims.
[0012] The claims are understood as a first, non-lim-
iting approach for defining the invention in general
terms.
[0013] An ink jet recording device comprises espe-
cially: an ink jet print head for ejecting different color ink
in the form of ink drops; ink cartridges for supplying the
ink to the print head; a carriage on which the print head
and the ink cartridges are mounted; capping means for
sealing the print head, the capping means being located
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outside a print section; suction means for applying a
negative pressure to the capping means; a window al-
lowing the ink cartridges to be exposed in a replaceable
fashion; a switch being externally operable; and control
means for moving only the ink cartridge to be replaced
to a position confronted with the window in a replaceable
fashion. With such a construction, when an ink cartridge
or cartridges are to be replaced, only the ink cartridge
that is to be replaced is selected and automatically
moved to a replaceable position.

Fig. 1 is a perspective view showing an ink jet re-
cording device or printer according to one embodi-
ment of the present invention, the printer being il-
lustrated in a state in which a case cover is open;
Fig. 2 is a perspective view showing a recording
mechanism of the ink jet printer;
Fig. 3 is a block diagram showing a control unit of
the ink jet printer;
Fig. 4 is a flow chart showing an overall operation
of the printer;
Fig. 5 is a flow chart showing a power-on process;
Fig. 6 is a flow chart showing a cleaning process for
a black print head;
Fig. 7 is a flow chart showing a cleaning process for
a color print head;
Fig. 8 is a flow chart showing an operation for check-
ing the amount of ink left in the cartridges;
Fig. 9 is a flow chart showing a printing process;
Fig. 10 is a flow chart showing a power-off process;
Fig. 11 is a flow chart showing the first half of a car-
tridge replacing process;
Fig. 12 is a flow chart showing the second half of a
cartridge replacing process;
Figs. 13(a) to 13(c) are diagrams showing states of
the head-cartridge-carriage portion in the printer
when the carriage is moved to the home position, a
replacing position for the color ink cartridge, and a
replacing position for the black ink cartridge, re-
spectively;
Figs. 14(a) and 14(b) are diagrams showing posi-
tional relationships between the print heads and the
capping unit when the carriage is moved to the re-
placing positions for the color and black ink cartridg-
es, respectively;
Fig. 15 is a block diagram showing an ink jet printer
according another embodiment of the present in-
vention;
Fig. 16 is a flow chart showing a cleaning process
for cleaning the printer;
Fig. 17 is a flow chart showing an ink cartridge re-
placing process used for the Fig. 15 printer; and
Figs. 18(a) to 18(c) are diagrams showing other
case structures to which the present invention is ap-
plicable.

[0014] Fig. 1 shows an ink jet recording device (such
as an ink jet printer) according to one embodiment of

the present invention. A case 3 is formed with a case
cover 1 that may be opened and closed, and a case
body 2. A printing mechanism to be described later is
disposed in the case 3. Two windows 5 and 6 are formed
in the case body 2, and a partitioning portion 2c is pro-
vided between these windows, so as to partition the
case body 2 into a print section and a nonprint section.
[0015] The window 6 formed in the nonprint section is
dimensioned and shaped so that the entire upper sur-
face of either of two ink cartridges 7 and 8 is exposed
through the window and at least a part of the upper sur-
face of the remaining ink cartridge is covered by the
case body 2. An operation panel 9 is provided on a por-
tion of the case body 2, which is not covered with the
case cover 1 when it is closed. The operation panel 9
includes a power switch P-SW, ink cartridge replace-
ment switch IC-SW, black head cleaning instruction
switch BC-SW, color head cleaning instruction switch
CC-SW, line feed switch, reset switch and the like, and
ink end indicators BE and CE for black and color ink car-
tridges, respectively.
[0016] Fig. 2 shows the printing mechanism of the ink
jet printer. A carriage 11 is connected to a carriage drive
motor 13 by means of a timing belt 12. The carriage 11
is horizontally moved in a reciprocative fashion while be-
ing guided by a platen 15. A print head 17 for black ink
ejection and another print head 18 for color printing are
firmly attached to the carriage 11. The print head 17 is
located in the print section (on the left hand in the figure),
while the print head 18 is located in the nonprint section
(on the right hand). These print heads confront a printing
medium 16, e.g., a paper. The print heads 17 and 18
receive ink from the black ink cartridge 7 and the color
ink cartridge 8, respectively, and eject ink droplets onto
the printing medium 16.
[0017] A capping unit 19 is disposed in the nonprint
section. In the capping unit 19, a cap 20 for capping the
print head 17 and a cap 21 for capping the color ink print
head 18 are mounted on a slider. These caps are cou-
pled with a dual-pump unit 23 that is driven by a motor
22, by way of tubes, and independently receive negative
pressures.
[0018] The caps 20 and 21 are shaped like caps made
of an elastic material, e.g., rubber. Those caps are di-
mensioned so as to seal the orifice surfaces of the print
heads 17 and 18 with closed spaces, respectively. In a
nonprint mode, the caps 20 and 21 seal the nozzle sur-
faces of the print heads 17 and 18, respectively. In a
discharging-capability recovering operation or when the
ink cartridges 7 and 8 are replaced with new ones, the
dual-pump unit 23 applies negative pressures to those
print heads to forcibly discharge the ink from the heads.
A cleaning unit 24 is located near the capping unit 19.
The cleaning unit, when driven by a drive source (not
shown), presses a wiping blade against the orifice sur-
faces of the print heads 17 and 18.
[0019] Fig. 3 shows an embodiment of a control unit
for the ink cartridge replacing operation of the printer
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and for executing a clogging-removal process. An ink
cartridge attachment/detachment detecting means 30
receives signals from switches 31 and 32, to thereby de-
tect the attachment and detachment of the ink cartridges
7 and 8. Those switches are to be pressed against the
positions on the carriage 11 being confronted with the
ink cartridges 7 and 8, or the cartridge receiving surfac-
es of the carriage 11 in this embodiment. An ink cartridge
replacement judging means 33 receives a signal from
the cartridge attachment/detachment detecting means
30, and judges whether or not the ink cartridge 7 or 8
has been replaced with another in accordance with the
received signal.
[0020] A carriage position detecting means 34 re-
sponds to a signal from a carriage position detector 35
and produces a signal on the following positions: at least
a home position of the carriage 11, a first replacement
position where the first ink cartridge 7 confronts the win-
dow 6, a second replacement position where the second
ink cartridge 8 confronts the window 6, a flushing posi-
tion where it receives the ink from the ink cartridges 7
and 8 when the flushing operation is carried out, i.e.,
positions where it confronts the caps 20 and 21 in this
embodiment, cleaning positions where the ink cartridg-
es 7 and 8 may be wiped or rubbed with the cleaning
unit 24, and the like.
[0021] A carriaga motor control means 36, under con-
trol of a sequence select means 45, drives the carriage
drive motor 13 through a CR (carriage) motor drive
means 47 to reciprocatively move the carriage 11 for
printing. Further, the carriage motor control means 36
receives signals from a suction control means 39 to be
described later and the carriage position detecting
means 34, and moves the carriage 11 to the home po-
sition, first replacement position, second replacement
position, flushing position, and the cleaning position in
accordance with those received signals. When the re-
placing of the ink cartridge 7 or 8 is normally completed,
the carriage motor control means 36 moves the carriage
11 to the home position by a lower torque or at a lower
speed than in a normal state or a combination of them.
[0022] A print/flushing control means 37 receives print
data from a host computer, and in accordance with the
print data, causes a head drive means 38 to output a
drive signal to the print heads 17 and 18 which in turn
eject ink droplets or drops. When the print heads 17 and
18 are put at the flushing positions, the print/flushing
control means 37 outputs a drive signal to those print
heads by way of the head drive means, whereby the
print heads discharge ink drops through all their dis-
charging orifices. By the discharging operation of ink
drops, ink of increased viscosity is discharged into the
ink receiver.
[0023] The suction control means 39, under control of
the sequence select means 45, outputs a control signal
to a pump drive means 40. In accordance with the con-
trol signal, the capping unit 19 caps the print heads 17
and 18 with the caps, and suction forces and suction

times of the suction pumps 23a and 23b of the dual-
pump unit 23 are controlled so as to cause the print
heads 17 and 18 to discharge ink for the recovery of
their ink discharging capabilities. Further, when the ink
cartridges 7 and 8 are replaced with new ones, the suc-
tion control means 39 causes the ink cartridges 7 and 8
to charge inks to the print heads 17 and 18.
[0024] An ink level detecting means 41 integrates the
number of printed dots, the number of ink drops dis-
charged in the flushing operation, and the amount of ink
consumed in the ink charging operation and cleaning
operation, and computes an ink level of inks still left in
the ink cartridges 7 and 8 on the basis of the result of
the integration. When the ink cartridges 7 and 8 are re-
placed with new ones, the ink level detecting means 41
resets the integrated values. When an instruction to re-
place at least one of the ink cartridges 7 and 8 is issued,
the ink level detecting means 41 checks an ink level of
the ink left in the other ink cartridge. When the amount
of the ink left is less than the amount of ink consumed
by the sucking operation carried out at the time of the
cartridge replacement, the ink level detecting means 41
judges that the ink level of the ink left in the ink cartridge
7 or 8 is an ink end level.
[0025] A power-off detecting means 42 detects an
"on" or "off" state of a power switch P. When the power
source is turned off, the power-off detecting means 42
executes a predetermined process and stops the supply
of electric power to the printer. A case opening detecting
means 43 receives a signal derived from a switch 44,
which operates responsive to the opening/closing of the
case cover 1, and produces a signal indicative of an
opening/closing of the case cover 1.
[0026] The sequence select means 45 receives sig-
nals from the ink cartridge replacement switch IC, black
head cleaning instruction switch BC, and the color head
cleaning instruction switch CC on the panel 9, the pow-
er-off detecting means 42, case opening detecting
means 43, ink level detecting means 41, and the host
computer, and supervises the operations on an overall
process, power-on process, power-off process, clean-
ing process, ink level check process, print process, ink
cartridge replacement process, and the like in accord-
ance with flow charts to be described later. Further, the
sequence select means 45 stores various statuses en-
suring from the ink cartridge replacement into a suction
status storing means 46 when the power off process is
executed.
[0027] The suction status storing means 46 stores da-
ta to set an initial charging flag to an off state when the
printers are delivered from factories. When a user re-
ceives the printer and completes an initial ink charging,
the initial charging flag is set to an on state. The suction
status storing means 46 further includes memory areas
for storing statuses of the suction operations for the ink
cartridges 7 and 8, statuses of replacements of the ink
cartridges 7 and 8, and the amount of ink left in the ink
cartridges.
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[0028] The operations of the printer thus constructed
will be described with reference to the flow charts shown
in Figs. 4 to 12.

A. Description on the Overall Operation

[0029] When the power switch P is turned on, the se-
quence select means 45 executes a power-on process
(step S100).
[0030] To be more specific, as shown in Fig. 5, the
sequence select means 45 reads a suction status of the
previous power-off from the suction status storing
means 46 (step S112). Further, it judges whether or not
the black ink cartridge 7 or the color ink cartridge 8 is
attached to the carriage on the basis of the signal from
the ink cartridge replacement judging means 33 (step
S113). When neither the black ink cartridge 7 nor the
color ink cartridge 8 is attached to the carriage, the se-
quence select means 45 causes the indicators BE and
CE to indicate no ink cartridge (step S114), and starts a
sequence of an ink cartridge replacing process to be de-
scribed later (step S115).
[0031] When the black ink cartridge 7 and the color
ink cartridge 8 are both attached to. the carriage 11, the
sequence select means 45 executes a process for
checking the amount of ink left in the ink cartridges 7
and 8 on the basis of the data from the ink level detecting
means 41 (step S116).
[0032] If the amount of ink left in one of the ink car-
tridges 7 and 8 is extremely small so as to be indicative
of an ink end (step S117), the sequence select means
45 starts a sequence of the cartridge replacing process
(step S115).
[0033] When sufficient amounts of ink are left in the
ink cartridges 7 and 8, the sequence select means 45
judges the ending of the cartridge replacing work of the
ink cartridges 7 and 8 on the basis of the data stored in
the suction status storing means 46. To be more specif-
ic, when the power switch P has been turned off before
the ink cartridges 7 and 8 have been replaced in a fault-
less manner (step S118), the sequence select means
45 starts again the ink cartridge replacing work (step
S115) or executes the suction process after the replace-
ment of the ink cartridges 7 and 8.
[0034] When the cartridge replacing work ends in a
faultless manner, the sequence select means 45 checks
if the case cover 1 is opened on the basis of the signal
from the case opening detecting means 43 (step S119).
When the case cover 1 is opened, the sequence select
means 45 carries out the cartridge replacing process
(step S115). As a result, the sequence of the cartridge
replacing process is automatically read out by opening
the case cover 1 immediately after the power on or turn-
ing on the power switch P after the case cover 1 is
opened.
[0035] The sequence select means 45 judges wheth-
er or not the initial charging of ink ends on the basis of
the data from the suction status storing means 46 (step

S120). If it does not end, i.e., the ink has never been
charged into the print heads 17 and 18, the sequence
select means 45 executes the sucking process for the
initial charging (step S121), and stores the data to set
the initial charging flag to an on state in the suction sta-
tus storing means 46 (S122), to thereby prevent the in-
itial charging operation consuming a large amount of ink
from being mistakenly performed.
[0036] In a state that the attaching of the ink cartridges
7 and 8 is completed, when a timer suction process,
which is for removing the orifice clogging, which is pos-
sibly caused when the printer is not used for a long time,
starts (S123), the sequence select means 45 executes
the suction timer process in a manner that a quantity of
suction is set to be relatively large (S125) when the timer
suction process is first carried out after the replacement
of the ink cartridges 7 and 8 (S124), and it is set to be
relatively small when the suction timer process has al-
ready been carried out (S126).
[0037] With this process, of the air bubbles having en-
tered into the print heads 17 and 18 through the replac-
ing operation of the ink cartridges 7 and 8, the bubbles
that are still left after the sucking operation performed
at the time of cartridge replacement and which subse-
quently grow are completely removed. Therefore, the
suction quantity required merely for the clogging pre-
vention or removal is minimized, to thereby save the ink.
[0038] When the power on process ends, the se-
quence select means 45 detects operation states of the
switches on the operation panel 9. If the cleaning in-
struction switches BC and CC are operated (S101 and
S103 in Fig. 4), the sequence select means 45 carries
out a cleaning process for the black ink print head 17
and another cleaning process for the color ink print head
18 (S102 and S104), both processes being described
later, when the ink cartridge replacement switch IC is
operated (S105), the sequence select means 45 starts
a sequence of a cartridge replacing process to be de-
scribed later (S106).
[0039] When the supply of electric power still contin-
ues (S107) after the processes corresponding to the op-
erations instructed by the switches on the operation
panel 9, the sequence select means 45 waits for the in-
coming print data from the host computer (S109). When
any of the switches on the operation panel 9 is de-
pressed, the sequence select means 45 executes the
steps S101 to S106. When the printer, which is in a
ready-for-printing state, receives print data, the se-
quence select means 45 checks the amount of ink left
in the ink cartridges 7 and 8 (S111) while executing a
printing process to be described later (S110), and re-
turns to the first step S101.

B. Cleaning Process for the Black Ink Print Head

[0040] When the black head cleaning instruction
switch BC for the black ink print head 17 is operated on
the operation panel 9, the sequence select means 45
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checks the amount of the ink left in the black ink car-
tridge 7 on the basis of the data from the sequence se-
lect means 45. If the black ink cartridge 7 is in an ink
end state (S127 in Fig. 6), the sequence select means
45 starts the sequence of the replacing process for the
black ink cartridge 7 (S129), and blinks the ink end in-
dicator BE to indicate the ink end.
[0041] When the amount of the residual ink in the
black ink cartridge 7 is enough to print but less than a
predetermined value of the ink amount, i.e., an amount
of the ink that will be consumed by the ink suction during
cleaning so as to be insufficient for the printing (S128),
the sequence select means 45 starts the sequence of
the replacing process for the black ink cartridge 7 in or-
der to eliminate an unwanted situation in which, as the
result of discharging of the ink, air bubbles enter the
black ink cartridge 7 (S129).
[0042] When the amount of the ink left in the black ink
cartridge 7 is at least half of the ink amount before the
replacement of the ink cartridge and a quantity of print-
ing is less than a reference value after the ink cartridge
is replaced (S130), the sequence select means 45 ex-
ecutes a special suction process for removing the bub-
bles entered at the time of the cartridge replacement
(S131). In the special suction process for bubble dis-
charging, the sequence select means 45 resets the re-
sidual ink amount in the ink level detecting means 41,
switches a one-time flag to an on state, and executes a
suction process as executed after the ink cartridge re-
placement. For a cleaning instruction by the user when
a predetermined quantity of printing, e.g., five (5) pages
or larger, has been made after the ink cartridge replace-
ment, the sequence select means 45 sets the one time
flag to an off state, and executes a normal suction proc-
ess consuming a smaller amount of suction ink. For a
cleaning instruction when the quantity of the printing is
less than the predetermined quantity, the sequence se-
lect means 45 sets the one time flag to an on state and
executes the special suction process for bubble remov-
al.
[0043] When the amount of the ink left in the black ink
cartridge 7 is large and enough ink will be left after the
cleaning, or when a new black ink cartridge 7 is at-
tached, the sequence select means 45 moves the black
ink print head 17 to its home position, caps it with the
capping unit 19, and causes the suction control means
39 to control the suction pump 23a so as to suck the ink
from the black ink print head 17 for its discharging
(S123).

C. Cleaning Process for the Color Ink Print Head

[0044] When the color head cleaning instruction
switch CC for the color ink print head 18 is operated on
the operation panel 9, the sequence select means 45
checks the amount of ink left in the color ink cartridge 8
on the basis of the data from the sequence select means
45. If the residual ink level is an ink end level (S133 in

Fig. 7), the sequence select means 45 starts the se-
quence of the replacing process for the color ink car-
tridge 8 (S135).
[0045] when the amount of the residual ink in the color
ink cartridge 8 is enough to print but less than a prede-
termined value of the ink amount, e.g., in a near end
level, i.e., an amount of the ink that will be consumed
by the ink suction during cleaning so as to be insufficient
for the printing (S134), the sequence select means 45
starts the sequence of the replacing process for the
color ink cartridge 8 in order to eliminate an unwanted
situation in which, as the result of discharging of the ink,
air bubbles enter the color ink cartridge (S137).
[0046] In the special bubble removal suction process,
the sequence select means 45 resets the residual ink
amount in the ink level detecting means 41, switches a
one-time flag to an on state, and executes a suction
process as executed after the ink cartridge replacement.
For a cleaning instruction by the user when a predeter-
mined quantity of printing, e.g., five (5) pages or larger,
has been made after the ink cartridge replacement, the
sequence select means 45 sets the one time flag to an
off state, and executes a normal suction process con-
suming a smaller amount of suction ink. For a cleaning
instruction when the quantity of the printing is less than
the predetermined quantity, the sequence select means
45 sets the one time flag to an on state and executes
the special suction process for bubble removal.
[0047] when the amount of the ink left in the color ink
cartridge 8 is large and enough ink to print will be left
after the cleaning, or when a new color ink cartridge 8
is attached, the sequence select means 45 moves the
color ink print head 18 to its home position, caps it with
the capping unit 19, and causes the suction control
means 39 to control the suction pump 23a so as to suck
the ink from the black ink print head 17 for its discharging
(S138).
[0048] When the suction process is completed, the
sequence select means 45 causes the cleaning unit 24
to rub the nozzle plates, if required, and moves the print
heads 17 and 18 to the capping unit 19, and causes the
print/flushing control means 37 to perform a flushing op-
eration.

D. Detection of the Amount of Residual Inks

[0049] When a time to check the amount of residual
ink is reached, the sequence select means 45 judges
whether or not the amount of the ink left in one of the
ink cartridges, e.g., the black ink cartridge 7, is at an ink
end level on the basis of the data from the ink level de-
tecting means 41 (S139 in Fig. 8). If it is at an ink end,
the sequence select means 45 causes the ink end indi-
cator BE to blink to indicate a black ink end (S140). Sub-
sequently, the sequence select means 45 checks the
amount of the ink left in the other ink cartridge, i.e., the
color ink cartridge 8 in this embodiment. If the result
shows that it is not at the ink end level, but not less than
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an amount of the ink that will be consumed by the ink
suction in the cleaning (S141), the sequence select
means 45 judges that the amount of the residual ink is
at an ink end level (S142), and causes the ink end indi-
cator CE for the color ink cartridge 8 to blink to indicate
the ink end (S143).
[0050] When a sufficient amount of ink is left in the
black ink cartridge 7 which was first checked for its ink
amount left therein, the sequence select means 45 re-
peats a sequence of the steps similar to the above-men-
tioned one for the color ink cartridge 8 (S144 to S148).
That is, the sequence select means 45 checks if the
amount of the ink left in the color ink cartridge 8 is in at
ink end level, and if it is at the ink end level, the sequence
select means 45 causes the ink end indicator CE to blink
(S145). Subsequently, the sequence select means 45
also checks the amount of the ink left in the black ink
cartridge 7. If it is not at the ink end level, but is extremely
small and not less than an amount of the ink that will be
consumed by the ink suction in the cleaning (S146), the
sequence select means 45 judges that the amount of
the residual ink is at an ink end lavel (S147), and causes
the black ink end indicator BE for the black ink cartridge
7 to blink to indicate the ink end (S148).
[0051] When the amount of the ink left in one of the
ink cartridges is reduced to such an extent as to require
the replacement of the ink cartridge with a new one, the
sequence select means 45 checks the amount of the ink
left in the other ink cartridge as well as that in the first
ink cartridge. If the result shows that the residual ink
amount is enough to print but less than a predetermined
value of ink amount necessary for the suction operation,
the sequence select means 45 judges that the residual
ink amount is at the ink end level. This creates an ad-
vantage in a printer with the print heads constructed as
shown in Fig. 15. As shown, in the Fig. 15 print heads,
a single nozzle plate is used commonly to both the print
heads, and therefore it is impossible to independently
seal the orifice arrays of different inks. That is, the print
heads are sealed with a single cap 51. In this type of the
print heads, ink is sucked from the ink cartridge contain-
ing a sufficient amount of ink therein as well as the ink
cartridge whose residual ink is at the ink end level. In
other words, the ink is wastefully used. There is a
chance that when one of the ink cartridges'is replaced
with a new one, the ink left in the other ink cartridge has
been almost completely consumed and is at a near end
level. An additional replacement of the ink cartridge
must be done in the immediate future.
[0052] If the sequence select means, upon the above
judgement, calls upon the user to replace one ink car-
tridge and the other ink cartridge as well, a single suction
operation will suffice for both ink cartridges. The result
is the simplification of the replacing work of the ink car-
tridges and the lessening of the ink consumption.
[0053] When it is confirmed that the amount of ink left
in the two ink cartridges 7 and 8 is greater than an ink
quantity which leads to the judgement of the ink end, the

ink level detecting means 41 judges whether or not the
amount of the ink in the black ink cartridge 7 is at the
near end level (S149). If it is at the near end level, the
sequence select means causes the ink end indicator BE
to blink, to thereby inform the user that the residual ink
amount of the black ink cartridge 7 is at the near end
level (S150).
[0054] When a sufficient amount of ink is left in the
black ink cartridge 7, the sequence select means judges
whether or not the amount of ink in the color ink cartridge
8 is at the near end level (S151). If it is at the near end
level, the sequence select means causes the ink end
indicator CE to blink to inform the user that the ink left
in the color ink cartridge 8 is at the near end level (S152).

E. Printing Process

[0055] When print data is received and the printer is
ready for printing, the sequence select means 45 checks
the amount of ink left in the ink cartridges 7 and 8 on the
basis of the data from the ink level detecting means 41
(S153 in Fig. 9), and if necessary, sends the residual ink
amount data to the host computer (S154).
[0056] The host computer computes the amount of ink
necessary for the print data to be used for the printing,
and compares the necessary ink amounts with the re-
sidual ink amount data received. If the amount of ink left
in the ink cartridges 7 and 8 is less than the necessary
amount of ink, the host computer issues a cartridge re-
placement instruction (S155), or displays an error on the
display means of the host computer to urge the user to
continue the printing operation or to make the replace-
ment of the ink cartridge or cartridges. If the user choos-
es the ink cartridge replacement, the host computer
sends a cartridge replacement instruction to the printer.
Upon receipt of the instruction, the sequence select
means 45 starts the sequence of the ink cartridge re-
placement process (S157). When the data from the ink
level detecting means 41 shows that the ink in the car-
tridges is at the ink end level (S156), the sequence se-
lect means 45 starts the sequence of the ink cartridge
replacement process (S157).
[0057] When the printer passes the check of the re-
sidual ink amounts of the ink cartridges 7 and 8, or when
the ink cartridges 7 and 8 are replaced with new ones
and the printer is ready for printing, the sequence select
means 45 transfers the print data received from the host
computer to the print/flushing control means 37, where-
by the printing of one page is performed (S158). When
the print data of two or more pages is present, the se-
quence select means executes the process steps (S153
to S153) and the printing of the next and subsequent
pages is carried out (S159).
[0058] Eventually, the printing operation ends, and
the user gives an off instruction to the printer by use of
the power switch P (S107 in Fig. 4). The power-off de-
tecting means 42 outputs a signal, and the sequence
select means 45 executes the power-off process
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(S108).

F. Power-off Process

[0059] When the power switch P is turned off and the
power-off detecting means 42 produces a signal, the se-
quence select means 45 drives the carriage motor con-
trol means 36 which in turn moves the case cover 1 to
the home position (S160 in Fig. 10). As a result, the print
heads 17 and 18 are capped with the caps 20 and 21,
to thereby prevent the ink in the discharge orifices of the
print heads 17 and 18 from drying out.
[0060] In a case where the present operation of the
printer is the first time operation after the ink cartridges
are first attached to the carriage, and the initial charging
of ink is performed, the sequence select means judges
whether or not the initial charging operation has been
performed in a faultless manner. If it has been performed
faultlessly, the sequence select means changes a state
of the initial charging flag from an off state to an on state.
In a case where the initial charging operation has been
completed and the ink cartridges 7 and 8 are replaced
with new ones for the purpose of merely supplying the
ink, data indicative of the replacement of the ink cartridg-
es, data indicating as to whether or not the suction proc-
ess following the ink cartridge replacement is faultlessly
completed, and residual ink amount data from the ink
level detecting means 41 are stored into the suction sta-
tus storing means 46 (S161). After all the data indicating
the present status are stored, the supply of electric pow-
er to the printer is stopped.

G. Ink Cartridge Replacing Process

[0061] When the ink cartridge replacement switch IC
on the operation panel 9 is operated or the sequence of
the cartridge replacing process is started through the ex-
ecution of the above-mentioned process steps, the se-
quence select means 45 judges whether, of the two ink
cartridges 7 and 8, which are arranged side by side in
the moving direction of the carriage 11, only the ink car-
tridge 7 disposed in the print section of the printer case
body is to be replaced or both the ink cartridges 7 and
8 are to be replaced (S162 and S163 in Fig. 11).
[0062] When both the ink cartridges 7 and 8 are to be
replaced, the sequence select means 45 causes the
carriage motor control means 36 to move the carriage
11, which is at the home position (Fig. 13(a)), to the print
section, whereby the color ink cartridge 8 attached to
the portion of the carriage 11 located in the nonprint sec-
tion is moved to the replacing position, i.e., the position
confronted with or right under the window 6 (Fig. 13(c),
Fig. 14(b)).
[0063] In this state, only the color ink cartridge 8 is
confronted with the window 6, and the black ink cartridge
7 is confronted with the partitioning portion 2c. This state
of the printer allows the user to detach only the color ink
cartridge 8 from the carriage. Therefore, it is easy to

specify the ink cartridge to be replaced, including the
black ink cartridge 7, and hence there is no chance that
the user mistakenly pulls out another ink cartridge, i.e.,
the ink cartridge that does not need to be replaced.
[0064] When the color ink cartridge 8 in the window 6
is pulled out, the switch or detector 32 detects the pull-
ing-out of the color ink cartridge 8 and produces a signal
indicative of that. When a new ink cartridge 8 is attached
to the carriage 11, the same detector detects the attach-
ment of the ink cartridge and produces a signal indica-
tive of that. In response to this signal, the sequence se-
lect means 45 stores the replacement of the ink car-
tridge 8 into the suction control means 39 (S164).
[0065] when the user presses the ink cartridge re-
placement switch IC (S166) within a preset time after
the attaching of the new color ink cartridge 8, or after
the preset time elapses, judgement is automatically
made as to if only one cartridge is to be replaced (S167).
[0066] In the present case, two ink cartridges 7 and 8
are to be replaced. Therefore, the sequence select
means 45 outputs a signal to the carriage motor control
means 36 to move the print head 18 now coupled with
the new color ink cartridge 8 to the wiping position where
the nozzle plate of the print head is wiped with the clean-
ing unit 24 (S168). As the result of the attaching/detach-
ing of the color ink cartridge 8, ink frequently oozes out
of the discharge orifices. However, this ink is wiped out
through the wiping operation, to thereby prevent the ink
from dropping.
[0067] When the replacement of the color ink car-
tridge 8 located in the nonprint section is completed, the
sequence select means 45 causes the carriage motor
control means 36 to move the carriage 11. With the
movement of the carriage, the black ink cartridge 7 is
moved to the cartridge replacing position, i.e., the posi-
tion confronted with the window 6 (S169) (Fig. 13(b),
Fig. 14(a)). As the result of this movement, the print
head 18 having undergone the first replacamant of the
color ink cartridge 8 is retracted to the home position.
Therefore, if the ink drops due to the replacement of the
color ink cartridge 8, the print section is nor soiled with
the dropped ink.
[0068] When the ink cartridge 7 is pulled out for re-
placement, the switch or detector 32 detects the pulling-
out of the ink cartridge 7 and produces a signal indicative
of that. When a new ink cartridge 7 is attached to the
carriage 11, the same detector detects the attachment
of the ink cartridge and produces a signal indicative of
that. In response to this signal, the sequence select
means 45 stores the replacement of the ink cartridge 7
into the suction control means 39 (S170).
[0069] When the user presses the ink cartridge re-
placement switch IC (S172) within a preset time (S171)
after a new ink cartridge is attached to the carriage, or
after the preset time elapses, the sequence select
means 45 causes the carriage motor control means 36
to drive the carriage drive motor 13 to turn by a low
torque or at such a low speed as to cause the movement
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of the carriage to be appreciated by the user, or to move
the carriage by a low torque and at low speed (S173).
In this way, the carriage 11 is initialized (S174).
[0070] The user sees the low-torque and low-speed
movement of the carriage 11, and understands from this
that the printer operation has shifted to the next phase.
The user will therefore know to pull his or her fingers
away from the case 3. Therefore, the user will never
have his finger caught by the machine. If the user's fin-
ger is caught by the machine, the carriage drive motor
13 will instantly be stopped since its drive torque is rel-
atively small. Therefore, the carriage 11 is not damaged
and the user's finger is not hurt. Further, even if an ex-
ternal force acts on the carriage 11 in the cartridge re-
placement work and the carriage 11 is forcibly moved,
the carriage 11 can be moved to a position suitable for
printing.
[0071] Thus, the carriage 11 has been moved to such
a position as to avoid the user's finger being caught by
the machine, i.e., in this embodiment, the black ink car-
tridge 7 located in the print section has been moved to
a position where the side of the cartridge closer to the
nonprint section is out of the area defined by the window
6. If the carriage position detecting means 34 detects
the movement of the carriage 11, the carriage motor
control means 36 drives the carriage drive motor 13 to
turn by a normal torque and at a predetermined speed,
to thereby move the print head 18 to such a position as
to allow the capping unit 19 to seal the print head 18
(S175).
[0072] The sequence select means 45 judges wheth-
er or not the initial ink charging operations for the print
head (17, 18) are completed, on the basis of the data of
the suction status storing maans 46 (S176). In a case
where the present attachment of the ink cartridge is a
first time attachment after the user procures the printer,
i.e., the initial charging flag in the suction status storing
means 46 is in an off state, the sequence select means
45 produces a signal for transmission to the suction con-
trol means 39 to operate the pump (23a, 23b). The pump
sucks, from the print head (17, 18), an amount of ink
necessary for the initial charging, i.e., the amount of ink
used for discharging the maintenance liquid, which was
charged into the print head (17, 18) at the factory, and
for completely removing the air bubbles from the print
head to make the print head ready for printing (S177).
Then the sequence select means 45 confirms that the
initial charging operation is faultlessly completed, and
switches the initial charging flag from an off state to an
on state, the flag being stored in the suction status stor-
ing means 46 (S178).
[0073] When the attachment of the ink cartridge (7, 8)
is merely for the resupply of the ink (S180, S183 in Fig.
12), the sequence select means 45 sends a signal to
the suction control means 39 to operate the pump (23a,
23b). The pump sucks the amount of ink required when
the cartridge replacement is made, from the ink car-
tridge (17, 18) (S181, S184). The home position is de-

tected by the carriage position detecting means 34, and
the carriage 11 is stopped at the home position. The print
head (17, 18) is capped by the capping unit 19 (S185),
and the fact that the ink cartridge (7, 8) has been re-
placed faultlessly is stored in the suction status storing
means 46 (S186).
[0074] In a case where one ink cartridge is replaced
(S162 in Fig. 11), the sequence select means 45 causes
the carriage motor control means 36 to move the car-
riage 11. With the movement of the carriage, the ink car-
tridge 7 or 8 to be replaced is set at the window 6 position
as the replacing position (S179) (Figs. 13(b) and 13(c),
and Figs. 14(a) and 14(b)).
[0075] Then, when replacing the ink cartridge (7 or 8),
the cartridge is pulled out, and the pulling-out of the car-
tridge is detected by the detector (31 or 32). When the
ink cartridge is attached to the carriage 11, the attach-
ment is detected by the same detector. Therefore, the
sequence select means 45 stores the replacement of
the ink cartridge (7 or 8) in the suction control means 39
(S170 in Fig. 11).
[0076] When the user presses the ink cartridge re-
placement switch IC (S172) within a preset time (S171)
after a new ink cartridge is attached to the carriage, or
after the preset time elapses without pressing the switch
IC, the sequence select means 45 causes the carriage
motor control means 36 to drive the carriage drive motor
13 to turn by a low torque or at such a low speed as to
cause the movement of the carriage to be appreciated
by the user, or to move the carriage by a low torque and
at low speed (S173). In this way, the carriage 11 is ini-
tialized (S174).
[0077] Thus, the carriage 11 has been moved to such
a position as to prevent the user's finger from being
caught by the machine, i.e., in this embodiment, the
black ink cartridge 7 located in the print section has been
moved to a position where the side of the cartridge clos-
er to the nonprint section is out of the area defined by
the window 6. If the carriage position detecting means
34 detects the movement of the carriage 11, the carriage
motor control means 36 drives the carriage drive motor
13 to turn by a normal torque and at a predetermined
speed, to thereby move the print head 18 to such a po-
sition as to allow the capping unit 19 to seal the print
head 18 (S175).
[0078] The sequence select means 45 judges wheth-
er or not the initial ink charging operation for the print
head (17 or 18) is completed, on the basis of the data
of the suction status storing means 46 (S176). In a case
where the present attachment of the ink cartridge is the
first time attachment after the user procures the printer,
i.e., the initial charging flag in the suction status storing
means 46 is in an off state, the sequence select means
45 produces a signal for transmission to the suction con-
trol means 39 to operate the pump (23a or 23b). The
pump sucks from the print head (17 or 18) an amount
of ink necessary for the initial charging, i.e., the amount
of ink used for discharging the maintenance liquid,
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which was charged into the print head (17 or 18) at the
factory, and for completely removing the air bubbles
from the print head to make the print ready for printing
(S177). Than, the sequence select means 45 confirms
that the initial charging operation is faultlessly complet-
ed, and switches the initial charging flag from an off state
to an on state, the flag being stored in the suction status
storing means 46 (S178).
[0079] When the attachment of the ink cartridge (7 or
8) is for the resupply of ink (S180, S183 in Fig. 12), the
sequence select means 45 sends a signal to the suction
control means 39 to operate the pump (23a or 23b). The
pump sucks the amount of ink required when the car-
tridge replacement is made, from the ink cartridge (17
or 18) (S181, S184).
[0080] Following the sucking operation, the sequence
select means 45 moves the carriage 11 to the flushing
position, and causes the print/flushing control means 37
to flush the print head (17 or 18) whose cartridge (7 or
8) is not replaced. By the flushing operation, ink with an
increased viscosity is discharged from the print head, to
thereby prevent the clogging of the print head orifices,
and to repair the broken meniscuses in the discharging
orifices (S184, S182).
[0081] When those operations end, the home position
is detected by the carriage position detecting means 34,
and the carriage 11 is stopped at the home position. The
print head (17 or 18) is capped by the capping unit 19
(S185), and the fact that the ink cartridge (7 or 8) has
been replaced faultlessly is stored in the suction status
storing means 46 (S186).
[0082] If, during the work of replacing of the ink car-
tridge (7 or 8), the power switch P is mistakenly turned
off, the sequence select means 45 receives a signal
from the power-off detecting means 42 to select the
power off process (Fig. 10), and stores into the suction
status storing means 46, data indicative of the comple-
tion of the initial charging operation, cartridge replace-
ment status, and completion of sucking operation result-
ing from the cartridge replacement, data of the ink level
detecting means 41, and the like.
[0083] The storage of the data in the suction status
storing means 46 provides the following advantage. For
example, when the power switch P is mistakenly turned
off during the cartridge replacement work, the power on
process (Fig. 5) executes again the process interrupted
when the power switch P is turned off before the printing
operation starts, and sets the print heads 17 and 18 to
be ready for printing.
[0084] In this embodiment, the carriage 11 is moved
to the window 6 position in a priority order of the follow-
ing cases: 1) it is ascertained that a plural number of ink
cartridges are to be replaced; 2) it is detected that the
ink cartridge 7, 8 is not attached; 3) it is detected that
the amount of ink in the ink cartridge 7, 8 is at an ink end
level; 4) it is detected that the amount of ink in the ink
cartridge 7, 8 is at a near end level; and 5) it is detected
that the ink cartridge 7, 8 contains a sufficient amount

of ink for printing. Therefore, the ink cartridge 7, 8 may
be replaced in accordance with the indication of the ink
end indicator BE, CE. The trouble tending to occur in
the replacing work of plural ink cartridges can be avoid-
ed.
[0085] The present invention can be applied to a print
head system of the type in which two print heads 7 and
8 are used, and a single nozzle plate is used for both
print heads, so that it is impossible to independently seal
the discharging orifice arrays of different color inks. As
shown in Fig. 15, a print head 50 is capped with a single
cap 51, and a single suction pump 52 is used for the
initial ink charging and the suction for the replacement.
Further, a single end indicator IE is used.

H. Cleaning Process for the Print Heads

[0086] When the color head cleaning instruction
switch CC for the print head 50 is operated on the op-
eration panel 9, the sequence select means 45 checks
the amount of ink left in the black ink cartridge 7 on the
basis of the data from the ink level detecting means 41.
If the ink is at an ink end level (S190 in Fig. 16), the
sequence select means 45 checks the amount of ink left
in the color ink cartridge 8. If the check result shows that
the amount of the residual ink is in excess of the amount
of ink consumed by the ink suction in the cleaning op-
eration (S191), the sequence select means 45 starts the
process of replacing the black ink cartridge (S192). If
the amount of the residual ink is less than the amount
of ink consumed by the ink suction in the cleaning op-
eration, the sequence select means 45 starts the proc-
ess for replacing both ink cartridges 7 and 8 (S193).
[0087] when the amount of ink left in the black ink car-
tridge 7 is greater than the ink amount at the ink end
level, but less than the amount of ink consumed by the
ink suction in the cleaning operation (S194), the se-
quence select means 45 checks the amount of the ink
left in the color ink cartridge 8. If the check result shows
that the residual ink amount is greater than the amount
of ink consumed by the ink suction in the cleaning op-
eration (S191), the sequence select means 45 starts the
process for replacing the black ink cartridge (S192). If
the residual ink amount is less than the amount of ink
consumed by the ink suction in the cleaning operation,
the sequence select means 45 starts the process for re-
placing both the ink cartridges 7 and 8 (S193).
[0088] If the residual ink amount of the black ink car-
tridge 7 is greater than the amount of ink consumed by
the ink suction in the cleaning operation (S194), the se-
quence select means 45 judges that the amount of the
ink in the color ink cartridge 8 is at an ink end level
(S195), on the basis of the data of the previous residual
ink amount check operation for the color ink cartridge 8
(S191). When the residual ink amount is less than the
amount of ink consumed by the ink suction in the clean-
ing operation (S196), the sequence select means 45
starts the process for replacing the color ink cartridge 8
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(S197).
[0089] In this way, it is ascertained that the amount of
ink left in the ink cartridges 7 and 8 is greater than the
amount of ink consumed by the ink suction in the clean-
ing operation. If the sequence select means 45 refers to
the data of the ink level detecting means 41 and recog-
nizes that the amount of ink left in the ink cartridges 7
and 8 is at least 1/2 after the ink cartridges are both re-
placed, and the amount of printing is less than a prede-
termined value of the ink amount after the cartridge re-
placement, the sequence select means 45 executes the
special bubble discharging process (S199). If the resid-
ual ink amounts and the printing amount are different
from those in the above case, the sequence select
means 45 executes the suction process (S200).

I. Cartridge Replacement Process

[0090] When the sequence of the ink cartridge re-
placement process is started by the operating the ink
cartridge replacement switch IC on the operation panel
9 or by each process mentioned above, the sequence
select means 45 causes the carriage motor control
means 36 to move the carriage 11, which is at the home
position, to the position for replacing the ink cartridges
7 and 8 in the print section (S201 in Fig. 17).
[0091] When the ink cartridge 8 is pulled out, the de-
tector 32 detects the pulling-out of the cartridge, and
produces a signal. When tha ink cartridge 8 is attached
to the carriage 11, the same detector detects the car-
tridge attachment and produces a signal. Therefore, the
sequence select means 45 scores the replacement of
the ink cartridge 8 in the suction control means 39
(S202).
[0092] When a preset time elapses (S203) after a new
color ink cartridge 8 is attached to the carriage, or the
user presses the ink cartridge replacement switch IC
(S172) within the preset time after the attachment of the
new cartridge (S204), the sequence select means 45
causes the carriage motor control means 36 to drive the
carriage drive motor 13 to turn by a low torque or at such
a low speed as to cause the movement of the carriage
to be appreciated by the user, or to move the carriage
by a low torque and at low speed (S205). In this way,
the sequence select means 45 executes the initializing
process of the carriage position (S206). Therefore, even
if an external force acts on the carriage 11 in the car-
tridge replacement work and the carriage 11 is forcibly
moved, the carriage 11 can be moved to a position suit-
able for printing.
[0093] The sequence select means 45 judges wheth-
er the cartridge replacement is a first time replacement
after the printer is procured, or whether it is for the re-
supply of ink, and selects the suction mode (S208).
[0094] If the cartridge replacement is a first time re-
placement after the printer is procured, i.e., the initial
charging flag in the suction status storing means 46 is
in an off state, the sequence select means 45 produces

a signal for transmission to the suction control means
39 to operate the suction pump 52 which sucks from the
print heads 17 and 18 the amount of ink necessary for
the initial charging, i.e., the amount of ink for discharging
the maintenance liquid, which was charged into the print
heads at the factory, and for completely removing the
air bubbles from the print head 150 to make the print
head ready for printing. If the cartridge replacement is
for the resupply of ink, the suction status storing means
46 performs a normal suction operation (S209).
[0095] When those operations end, the home position
is detected by the carriage position detecting means 34,
and the carriage 11 is stopped at the home position
(S210). The print head 150 is capped with the cap 51 of
the capping unit, and the fact that the ink cartridge (7 or
8) has been replaced faultlessly is stored in the suction
status storing means 46 (S211).
[0096] When the cartridge replacement is not carried
out (S207), the type of ink cartridge to be replaced and
the fact that suction from the ink cartridge is being de-
ferred are stored into the suction status storing means
46 (S212).
[0097] In the above-mentioned embodiment, the car-
tridge replacing position is defined by the window 6 and
the partitioning portion 2c of the case body. In a printer
having a window 6' through which the ink cartridges 7
and 8 are both exposed, as shown in Fig. 18(a), the car-
tridge replacing position may be specified by marking a
proper position with a cartridge replacing position CP. In
a printer shown in Fig. 18(b), windows 61 and 62 are
respectively provided for specifying the cartridge replac-
ing positions of the black ink cartridge and the color ink
cartridge. A printer shown in Fig. 18(c) is provided with
ink cartridges 81, 82 and 83 of different colors. In this
printer, windows 62, 63 and 64 are provided at positions
confronted with the color ink cartridges, respectively. In
those printers, the kinds of ink cartridges can be clearly
indicated by the utilization of a broad area of the case
body. Therefore, there is no chance that the user erro-
neously selects the ink cartridge.

Claims

1. An ink jet recording device comprising:

ink jet print heads (17, 18) for ejecting ink in the
form of ink drops;

ink cartridges (7, 8) for supplying ink to said
print heads (17, 18);

a carriage (11) on which said print heads (17,
18) and said ink cartridges (7, 8) are mounted;

at least one cap (20, 21) for sealing said print
heads (17, 18) ;
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a pump (23) for applying a suction pressure to
said cap (20, 21) ;

an external switch (31, 32) that outputs a signal
to start an ink cartridge replacing process;

means (45) for storing data indicating whether
or not the ink cartridges (7, 8) are being re-
placed, whether the ink cartridges (7, 8) are at-
tached or detached, and whether a post-proc-
ess for replacement of the ink cartridges (7, 8)
is complete or incomplete; and

means (39, 45) for controlling said carriage (11)
and said pump (23) to execute said ink car-
tridge replacing process in response to said sig-
nal output from said external switch (31, 32).

2. The ink jet recording device according to claim 1,
further comprising:

means (42) for detecting a supply of electric
power and a stop in the supply of electric power
to the recording device, wherein

when said means (42) for detecting detects the
stop in the supply of electric power, said means
(45) for storing data stores a cartridge replace-
ment status, and

when data indicating whether or not the ink car-
tridges (7, 8) are being replaced is not stored
in said means (45) for storing at a time when
electric power is restored, said means (39, 45)
for controlling restarts the cartridge replacing
process.

3. The ink jet recording device according to claim 2,
wherein
when data indicating whether the ink cartridges (7,
8) are attached or detached is not stored in said
means (45) for storing at a time when the electric
power is restored, said means (39, 45) for control-
ling starts the cartridge replacing process, at the
time when the electric power is restored, from a step
which enables the ink cartridge (7, 8) to be attached
in said cartridge replacing process.

4. The ink jet recording device according to claim 2,
wherein
when data indicating whether the post-process for
replacement of the ink cartridges (7, 8) is occurring
or not is not stored in said means (45) for storing at
a time when electric power is restored, said means
(39, 45) for controlling starts the cartridge replacing
process from a step which enables the post-proc-
ess in said cartridge replacing process.

5. The ink jet recording device according to claim 2,
wherein
when data indicating whether the post-process for
the ink cartridges (7, 8) is complete or not is not
stored in said means (45) for storing at a time when
electric power is restored, said means (39, 45) for
controlling starts the cartridge replacing process
from a step which enables the post-process in said
cartridge replacing process.

6. The ink jet recording device according to any one
of the preceding claims, wherein, in response to an
instruction to replace the ink cartridges (7, 8), said
means (45) for storing stores a location of the ink
cartridges (7, 8) being replaced and defers execu-
tion of the post-process until the ink cartridges (7,
8) are replaced.

7. The ink jet recording device according to any one
of the preceding claims, wherein
when said external switch (31, 32) is operated to
output said signal, said means (39, 45) for control-
ling checks the amount of ink left in the ink cartridge
(7, 8) to be replaced, and if the amount of ink is at
least 1/2 as much as an ink containing capacity of
the ink cartridge (7, 8), said means (39, 45) for con-
trolling sets a suction amount at said cartridge re-
placement and a suction amount for a subsequent
cleaning instruction to be large enough to remove
any air bubbles from said print head (17, 18).

8. The ink jet recording device according to claim 5,
wherein setting of a cleaning instruction is executed
when an amount of printing is less than a reference
value after the cartridge replacement.

9. The ink jet recording device according to any one
of the preceding claims, wherein said means (45)
for storing stores data indicating whether or not said
pump (23) faultlessly executes a charging operation
after the ink cartridge replacing process, wherein
when data indicating a faultless charging operation
is stored in said means (45) for storing, said means
(39, 45) for controlling sets a first suction amount
for removing clogging of discharging orifices, said
first suction amount being greater than a normal
suction amount for clogging removal.

10. The ink jet recording device according to any one
of the preceding claims, wherein
when one of the ink cartridges (7, 8) needs replace-
ment, said means (39, 45) for controlling controls
the suction pressure of said pump (23) for ink charg-
ing to be a suction amount of said ink cartridge (7,
8) to be replaced, and when more than one of said
ink cartridges (7, 8) needs replacement, said means
(39, 45) for controlling controls the suction pressure
of said pump (23) for ink charging to be a largest
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suction amount of the more than one ink cartridge
(7, 8) to be replaced.

11. The ink jet recording device according to claim 9,
wherein a flushing operation follows said charging
operation.

12. The ink jet recording device according to any one
of claims 1 to 10, wherein said ink jet print heads
(17, 18) are sucked by different ones of the pumps
(23), and said means (39, 45) for controlling con-
trols the print head (17, 18) that is coupled with a
newly replaced ink cartridge (7, 8) to be sucked for
ink charging thereinto, and controls the print head
(17, 18) that is coupled with an ink cartridge (7, 8)
that was not replaced to be flushed.

13. The ink jet recording device according to any one
of the preceding claims, wherein, when the cartridg-
es (7, 8) are not replaced within a preset time after
said signal is output by said switch (31, 32), or after
a preset time elapses in a state where all of the ink
cartridges (7, 8) are not attached or not detached,
said means (39, 45) for controlling forcibly stops the
cartridge replacing process.

14. The ink jet recording device according to claim 13,
wherein said preset time is 30 to 300 seconds.

15. The ink jet recording device according to claim 13,
further comprising an alarm that is generated when
said carriage (11) is moved to a home position.

16. The ink jet recording device according to any one
of claims 1 to 14, wherein, after the cartridge re-
placement process, said means (39, 45) for control-
ling moves said carriage (11) by at least one of a
lower drive force and a lower speed as compared
with a normal drive force and a normal speed during
printing, or back and forth at a speed that produces
a motion of the carriage (11) that is recognized by
the user, and thereafter moves said carriage (11) by
said normal drive force or said normal speed to a
home position.

17. The ink jet recording device according to claim 9,
wherein said means (39, 45) for controlling initializ-
es a position of said carriage (11) in synchronism
with a suction step after cartridge replacement.
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