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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a technology
for preventing the clogging-up of a nozzle opening in a
recording device of an ink jet type using an ink jet re-
cording head of an on-demand type.

BACKGROUND OF THE INVENTION

[0002] An ink jet recording head of an on-demand
type includes a plurality of nozzle openings and a pres-
sure generation chamber in communication with the re-
spective nozzle openings and is structured such that the
pressure generation chamber can be expanded and
contracted in accordance with a printing signal to there-
by generate ink drops.
[0003] By the way, when attached to a recording me-
dium such as paper, the ink drops can blur on the paper
depending on the quality of the paper or can be contact-
ed with some other member to thereby cause a rub be-
tween them and, therefore, the ink is prepared in such
a manner that the solvent thereof can be volatilized and
solidified as rapidly as possible. Due to this, when a
printing operation is interrupted, the ink solvent in the
nozzle opening is volatilized rapidly to thereby cause the
nozzle opening to be clogged up. In view of this, there
are taken measures to install caps on the nozzle open-
ings to thereby prevent the volatilization of the ink sol-
vent.
[0004] On the other hand, during the printing opera-
tion, since new ink is supplied to the nozzle openings,
the nozzle openings are more difficult to be clogged up.
However, some of the nozzle openings, for example,
nozzle openings, which are situated in the upper and
lower end portions of the recording head, have few
chances to jet out the ink drops and, therefore, they can
be clogged up easily.
[0005] In order to solve this problem, there is pro-
posed a so called flushing operation in which, at a stage
when the printing operation has been continued for a
given period of time, the recording head is made to re-
treat into capping means which is disposed in a non-
printing area, where a drive signal is applied to piezo-
vibrators to thereby jet out the ink drops from all nozzle
openings forcibly toward their respective caps. This
flushing operation can truly solve the nozzle opening
clogging-up problem but it is necessary that the printing
operation is interrupted and the recording head is
moved to the capping means, which lowers the printing
speed extremely.
[0006] In order to reduce the frequency of such flush-
ing operation as much as possible, there are proposed
a large number of technologies (for example, Japanese
Patent Publication No. Sho. 55-123476, Japanese Pat-
ent Publication No. Sho. 57-61576, U.S. Patent No.
4,350,989) in which, during the printing operation, a

minute drive signal incapable of jetting out the ink drops
is applied to the piezo-vibrators respectively provided in
a pressure generation chamber in communication with
the nozzle openings to thereby vibrate menisci disposed
adjacent to the nozzle openings, in order to prevent the
nozzle openings from being clogging up.
[0007] According to these technologies, there is elim-
inated the need to move the recording head to the cap-
ping position that is necessary for the flushing operation,
thereby being able to prevent the lowered printing
speed. However, in a recording head using ink hard to
blur on the recording medium, such as ink which con-
tains therein resin emulsion to thereby be able to pro-
mote the quick formation of membrane, if the menisci
are unnecessarily caused to vibrate slightly, then the ink
solvent existing in the neighborhood of the menisci be-
comes easy to volatilize, which not only increases the
viscosity of the ink but also promotes the membrane for-
mation, thereby causing the nozzle openings to be
clogged up.
[0008] In order to solve such problem, as disclosed in
U.S. Patent No. 5,329,293, there is proposed a printer
of an ink jet type in which, after ink drops for printing are
jetted out, the menisci are slightly vibrated at given in-
tervals, thereby being able to prevent an increase in the
viscosity of the ink which is caused by the unnecessary
slight vibrations of the menisci.
[0009] However, in the actual printing, there has not
been proposed yet a technology which is sure to prevent
the nozzle openings from being clogged up until a series
of operations have been finished; that is, in the series
of operations, there are included an operation to put the
power supply into work, an operation to remove the re-
cording head from the caps, an operation to carry out a
predetermined printing operation, and an operation to
seal off the recording head again after completion of a
printing operation.

SUMMARY OF THE INVENTION

[0010] It is a first object of the invention to provide a
recording method for use in a recording device of an ink
jet type, which is sure to prevent the nozzle openings
from being clogged up during a period extending from
the start of the power supply to the stop of the power
supply.
[0011] Also, it is a second object of the invention to
provide a recording device of an ink jet type which is
suitable for the above-mentioned recording method.
[0012] Further, it is a third object of the invention to
provide a printing method for use in a recording device
of an ink jet type, which not only can prevent the ink
membrane formation and an increase in the viscosity of
the ink as much as possible but also can cause the me-
nisci to vibrate slightly.
[0013] Still further, it is a fourth object of the invention
to provide a device which is suitable for the above-men-
tioned printing method.
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To solve these objects the present invention provides a
printing method and a recording device as specified in
claims 1 and 6.
[0014] EP-A-57 40 16 discloses a printing method for
use in a recording device of an ink jet type comprising:
a recording head of an ink jet type including a nozzle
plate having a plurality of nozzle openings capable of
jetting out ink drops for forming dots on a recording me-
dium for printing, a pressure chamber formed in com-
munication with the nozzle openings, and pressure gen-
eration means for applying pressure to the pressure
chamber; a carriage for moving the recording head of
an ink jet type reciprocatingly in the width direction of
the recording medium; capping means disposed out of
a printing area for sealing off the recording head; clean-
ing means disposed out of the printing area and capable
of moving relatively to the nozzle plate in contact with
the surface of the nozzle plate to thereby solve the
clogged-up condition of the nozzle openings; and, drive
signal generation means for supplying to the pressure
generation means a drive signal which causes pressure
variations in the pressure generation chamber, for form-
ing dots for printing, and another drive signal supplied
to the pressure generation means which causes menisci
formed in the nozzle openings to be vibrated in such a
degree that the ink drops are not jetted out.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In the accompanying drawings:

Fig. 1 is a perspective view of an embodiment of a
recording device of an ink jet type to which the in-
vention is applied;
Fig. 2 is a section view of an embodiment of a re-
cording head of an ink jet type for use in the above
recording device;
Fig. 3 is a block diagram of the whole of the record-
ing device according to the embodiment of the in-
vention;
Fig. 4 is a circuit diagram of an embodiment of a
drive voltage generation circuit employed in the
above recording device;
Fig. 5 is a circuit diagram of an embodiment of the
above drive voltage generation circuit;
Figs. 6(a) to 6(h) are respectively wave form charts
of the operations of the above recording device;
Fig. 7 is a flow chart of part of the operations of the
above recording device and, in particular, a
clogged-up condition solving operation and a clog-
ging-up preventing operation respectively included
in a process which extends from the start of the
power supply to the start of the printing operation;
Fig. 8 is a flow chart of part of the printing process
of the above recording device, mainly the clogging-
up preventing operation thereof;
Fig. 9 is a flow chart of an power cut-off step includ-
ed in the operations of the above recording device;

and
Figs. 10 (a) to 10(c) are respectively wave form
charts of voltages respectively applied to piezo-vi-
brators during the printing operation and during the
stop period.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0016] Now, description will be given below in detail
of the invention with reference to an embodiment shown
in the accompanying drawings.
[0017] Fig. 1 shows an embodiment of a structure ac-
cording to the invention and, in particular, the structure
of the printing mechanism and its peripheral devices of
a printer according to the invention. In Fig. 1, reference
character 1 designates a carriage which is connected
through a timing belt 2 to a pulse motor 3 and is struc-
tured such that it can be moved reciprocatingly in the
width direction of recording paper 5 while being guided
by a guide member 4.
[0018] On the surface of the carriage 1 that is opposed
to the recording paper 5, in particular, in the present em-
bodiment, on the bottom surface of the carriage 1, there
is mounted a recording head 6 of an ink jet type which
will be discussed later. While ink is supplied thereto from
an ink cartridge 7 placed on the top portion of the car-
riage 1, the ink jet type recording head 6 jets out ink
drops onto the recording paper according to the move-
ment of the carriage 1 to thereby form dots thereon, so
that images and characters can be printed on the re-
cording paper.
[0019] Reference character 8 stands for a capping de-
vice which is disposed in a non-printing area and is
structured such that, during the printing-stop period of
the printer, seals off the nozzle openings of the recording
head 6, whereas it receives the ink drops from the re-
cording head 6 due to the flushing operation to be per-
formed during the printing operation. 9 designates
cleaning means which is disposed in the neighborhood
of the capping device 8 existing in the non-printing area.
The cleaning means 9 is structured such that it wipes
ink dregs or paper powder off the surface of the nozzle
plate and solves the clogged-up condition of the nozzle
opening 11, which is disabled to jet out the ink drops, to
thereby recover the ink drop jet-out ability thereof.
[0020] Referring now to Fig. 2, an embodiment of the
above-mentioned recording head of an ink jet type is
shown by means of the sectional structure of a pressure
generation chamber. In Fig. 2, reference character 10
designates a nozzle plate in which there is opened up
a nozzle opening 11. Also, 12 stands for a flow path
forming plate which includes a through hole for separat-
ing a pressure generation chamber 13, a through hole
or a groove for separating two ink supply ports 14 and
14 respectively in communication with the two sides of
the pressure generation chamber 13, and a through hole
for separating two common ink chambers 15 and 15 re-
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spectively in communication with the two ink supply
ports 14 and 14. Further, 16 designates a vibration plate
which is formed of a thin plate elastically deformable
when it is contacted with the leading end portion of a
piezo-vibrator 17 and also which is liquid-tight and inte-
grally fixed to the nozzle plate 10 with the flow path form-
ing plate 12 between them to thereby form a flow path
unit 18. Still further, 19 stands for a base member which
includes a storage chamber 20 for storing therein the
piezo-vibrator 17 in a vibratable manner and an opening
21 for supporting the flow path unit 18. The base mem-
ber 19 not only exposes the leading end portion of the
piezo-vibrator 17 from the opening 21 and fixes the
same by means of a fixing base plate 22, but also brings
the island portion 16a of the vibration plate 16 into con-
tact with the piezo-vibrator 17 to thereby fix the flow path
unit 18 to the opening 21, with the result that the present
recording head is assembled.
[0021] According to the above-mentioned structure, if
the piezo-vibrator 17 is contracted and the pressure
generation chamber 13 is expanded, then ink in the
common ink chambers 15 and 15 flows into the pressure
generation chamber 13 through the ink supply ports 14
and 14. After the passage of a given time, if the piezo-
vibrator 17 is extended and the pressure generation
chamber 13 is contracted, then the ink of the pressure
generation chamber 13 is compressed and the ink drops
are jetted out from the nozzle opening 11, thereby form-
ing dots on the recording paper. Then, if a small pulse
of such a level that cannot jet out the ink drops is applied
to the piezo-vibrator 17 to thereby cause the piezo-vi-
brator 17 to be contracted a slight amount, then the pres-
sure generation chamber 13 is also expanded a little, so
that menisci in the neighborhood of the nozzle opening
11 are drawn in toward the pressure generation cham-
ber 13 side; and, next, if the piezo-vibrator 17 is returned
to its original condition, then the pressure generation
chamber is contracted so that the menisci are slightly
pushed back to the nozzle opening 11 side.
[0022] By applying the small pulse to the piezo-vibra-
tor 17 periodically according to a printing timing in this
manner, the menisci in the neighborhood of the nozzle
opening are vibrated with a slight amplitude to promote
the replacement between the ink in the neighborhood of
the nozzle opening and the ink of the pressure genera-
tion chamber 13, thereby being able to prevent the noz-
zle opening from being clogged up.
[0023] Now, Fig . 3 shows an embodiment of a control
unit which is used to drive the above-mentioned record-
ing head. In Fig. 3, reference character 30 designates
control means which, in accordance with a printing in-
struction signal and print data from a host computer,
controls a drive voltage generation circuit 31, a drive cir-
cuit 32 and a carriage drive circuit 33 (all of which will
be described later) to thereby execute a printing opera-
tion, controls the flushing operation and the application
of the small pulse in accordance with the timing data of
timer means 34 (which will be described later), and con-

trols a cleaning operation to clean the recording head 6.
[0024] Also, the control means 30 is structured such
that, in accordance with the temperature of the record-
ing head 6 detected by temperature detect means 41, it
controls the number of ink drops to be jetted out in the
flushing operation, controls the amplitude of the small
pulse, and controls the pressing force of an elastic plate
for use in the cleaning operation, the number of times
the elastic plate rubs against the recording head, and
the like.
[0025] Further, the control means 30 controls the
number of ink drops to be jetted out in the flushing op-
eration in accordance with the print resolution of the re-
cording head 6 detected by print mode judge means 42.
That is, in the flushing operation, since the ink drops are
jetted out using a drive signal which allows the ink drops
to be jetted out in the printing operation, when the print-
ing operation is executed in a high resolution mode, the
ink amounts of the ink drops are so controlled as to re-
duce the areas of dots to be formed on the recording
medium. Therefore, when the resolution is high, in order
to increase the number of the ink drops in the flushing
operation to thereby recover the ink jet-out ability of the
nozzle opening, it is necessary to secure the amount of
ink to be jetted out.
[0026] The drive voltage generation circuit 31 is struc-
tured such that it generates a first trapezoidal wave hav-
ing a voltage value necessary for the nozzle opening 11
to jet out the ink drops for printing or for flushing. On the
other hand, the drive circuit 32 is structured such that it
selectively applies the drive voltage of the drive voltage
generation circuit 31 to the piezo-vibrator(s) 17 corre-
sponding to the print data, and applies the drive voltage
of the drive voltage generation circuit 31 as a small pulse
to the piezo-vibrator 17 that has not jetted out the ink
drops for at least one cycle.
[0027] Now, 35 designates a print timer which is used
to count the continuous time of the printing operation.
That is, the print timer 35 is started at the time of the
start of the printing operation, interrupts its time counting
operation at the end of the printing operation, and is set
when the flushing operation or cleaning operation is ex-
ecuted. 36 stands for a stop timer which, in a state in
which the power is being supplied to the recording de-
vice, counts the time during which the printing operation
is stopped. The stop timer 36 is set at the time when the
printing operation is started, and starts to count the time
when the printing operation is interrupted. Also, 37 des-
ignates a small pulse timer which starts to count the time
when there is applied a small pulse to vibrate slightly
menisci in the neighborhood of the nozzle opening 11,
and is reset when the application of the small pulse is
stopped.
[0028] Further, 38 stands for a power supply off timer
which is started at the time when it is detected by power
supply working detect means 39 that a box-shaped pow-
er supply switch SW is turned off. That is, the power sup-
ply off timer 38, after the passage of the time necessary
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for the capping device 8 to seal off the recording head
6, outputs a signal to deenergize a relay 40 to thereby
interrupt the supply of the main power to the recording
device, and counts the time during which the power is
not supplied to the recording device.
[0029] Fig. 4 shows an embodiment of the above-
mentioned drive voltage generation circuit 31 and, in
Fig. 4, reference character 50 designates a one-shot
mulitivibrator which converts a timing signal given by an
external device to a pulse signal having a given width,
and outputs positive and negative signals from the out-
put terminal thereof in synchronization with the timing
signal. To one terminal of the one-shot mulitivibrator 50,
there is connected the base of an NPN type transistor
51 to which is connected a PNP type transistor 52. The
PNP type transistor 52, at the time when the timing sig-
nal is input, charges a capacitor 53 at a constant current
Ir until the capacitor 53 reaches substantially a voltage
VH.
[0030] To the other terminal of the one-shot multivi-
brator 50, there is connected an NPN transistor 58. At
the time when the timing signal is switched, the transis-
tor 52 is turned off and the transistor 58 is turned on to
thereby cause the capacitor 53 to discharge the electric
charges stored therein at a constant current If until they
are reduced down substantially to a voltage of zero
volts.
[0031] In other words, if the base-emitter voltage of a
transistor 54 is expressed as VBE54 and the resistance
value of a resistor 56 is expressed as Rr, then a charge
current Ir can be obtained in the following manner: Ir =
VBE54/Rr. Also, if the capacity of the capacitor 53 is ex-
pressed as C0, then the rising time Tr of the charge volt-
age can be obtained in the following manner:

[0032] On the other hand, if the base-emitter voltage
of a transistor 55 is expressed as VBE55 and the resist-
ance value of a resistor 57 is expressed as Rf, then the
discharge current If of the drive signal can be obtained
in the following manner: If = VBE55/Rr. Also, the falling
time can be obtained in the following manner:

[0033] As a result of this, the terminal voltage of the
capacitor 53, as shown in Fig. 6(e), varies as a trape-
zoidal wave form which includes an area rising at a con-
stant gradient, a saturation area keeping a constant val-
ue, and an area falling at a constant gradient.
[0034] The present terminal 1 voltage of the capacitor
53 is current amplified by transistors 59 and 60 and, after
then, it is output as a drive signal from a terminal 61 to
the respective piezo-vibrators 17, 17, 17, ---.
[0035] Next, description will be given below of the op-

Tr 6 C0 x VH/Ir.

Tf 6 C0 x VH / If.

eration of the above-mentioned drive voltage generation
circuit 31.
[0036] When a timing signal is input thereto from the
control means 30, the drive voltage generation circuit
31 turns on and off the transistors 52 and 58 to thereby
output a drive signal having a trapezoidal voltage wave
form. On the other hand, since switching transistors T,
T, T, --- respectively connected to the piezo-vibrators 17
to be printed are turned on by a drive circuit 32 (which
will be described later), the piezo-vibrators 17 are elec-
trically charged by the drive signal until they reach the
voltage VH.
[0037] As a result of this, a voltage signal generated
in the drive voltage generation circuit 31 is applied to
the piezo-vibrators 17 so that the piezo-vibrators 17 are
charged at a constant current. Due to this charging op-
eration, the piezo-vibrators 17, 17, 17, --- to jet out the
ink drops for printing are contracted and the pressure
generation chamber is expanded. This condition is
maintained for a given time.
[0038] When the given time has passed, the transistor
58 turns on and a capacitor 53 is discharged and, for
this reason, the piezo-vibrators 17, 17, 17, --- are also
discharged and extended, while the pressure genera-
tion chamber 13 is contracted, so that the ink drops are
jetted out from the nozzle openings 11.
[0039] On the other hand, if the print data have not
been input for one or more cycles, then only the switch-
ing transistors T, T, T, ---, into which the print data have
not been input, are turned on in accordance with a signal
from the drive circuit 32 to be described later. As a result
of this, the piezo-vibrators 17, 17, 17 are charged by
means of a voltage from the drive voltage generation
circuit 31. However, since a pulse signal falls down dur-
ing the rising process of the voltage due to such charg-
ing, the switching transistors T, T, T, --- are caused to
turn off, so that the charging with respect to these piezo-
vibrators 17, 17, 17, ---, is terminated at the voltage VS
that has been obtained up to the then time.
[0040] In this manner, while the piezo-vibrators are
charged at the voltage VS, if the transistor 58 turns on
after the passage of a given time to thereby discharge
the charges of the piezo-vibrators 17, 17, 17, ---, then
the piezo-vibrators 17 are extended by an amount pro-
portional to the charged voltage VS.
[0041] As a result of this, as shown in Fig. 6(g), the
piezo-vibrators 17 are extended by an amount of dis-
placement smaller than that during printing, thereby be-
ing unable to jet out the ink drops from the nozzle open-
ing 11. That is, the pressure generation chamber 13 is
expanded and contracted slightly to thereby induce
slight vibrations in the menisci in the neighborhood of
the nozzle opening 11. Such slight vibrations of the me-
nisci replace the ink in the neighborhood of the nozzle
opening 11 left in a non-printing condition with the ink of
the pressure generation chamber 13 having a relatively
lower viscosity to thereby lower the viscosity of the ink
of the nozzle opening 11, so that the time necessary for
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the nozzle opening 11 to be clogged up can be extend-
ed.
[0042] After then, the piezo-vibrator 17, which be-
longs to the nozzle opening 11 to form dots according
to the timing signal, is charged and discharged at such
a voltage that permits generation of the ink drops,
whereas the piezo-vibrator 17 into which the print data
have not been input for one or more cycles is charged
and discharged at a low voltage VS insufficient to jet out
the ink drops, thereby vibrating the menisci of the nozzle
opening 11 slightly.
[0043] Now, Fig. 5 shows an embodiment of the
above-mentioned drive circuit 32 and, in Fig. 5, refer-
ence character 71 designates a. shift register which is
connected with its slave flipflops F1, F1, F1, --- and
transfers the print data sequentially according to shift
clocks.
[0044] 70 stands for a latch circuit which is connected
with its slave flipflops F2, F2, F2, ---, latches a signal
from the shift register 71 by means of a latch signal, and
outputs a select signal to switching transistors T, T, T, ---
which are respectively connected with the piezo-vibra-
tors 17, 17, 17, ---.
[0045] 72 designates switching means which includes
two input terminals A and B. In the switching means 72,
the print data are input to the terminal A and, on the other
hand, to the terminal B, there are input through an Or
gate 74 not only the print data to be printed at the next
timing but also inverted signals obtained by inverting the
print data to be printed at the current printing operation
output from the shift register 71 by an inverter 73. Also,
the switching means 72 can select a data input for print-
ing or application of a small pulse in accordance with a
select signal from the control means 30.
[0046] Next, description will be given below of the op-
eration of the drive circuit 32 with reference to a timing
chart shown in Figs. 6(a) to 6(h).
[0047] At the (n-1)-th printing cycle just before a print-
ing target cycle (the n-th printing cycle), the terminal B
of the switching means 72 is selected according to the
select signal, and the printing target data of all of the
nozzle openings are input to the shift register 71 in syn-
chronization with the shift clocks.
[0048] Then, at the time tn-1 when the trapezoidal
drive voltage signal output in synchronization with a tim-
ing signal generated each time the recording head 6 is
moved a given distance reaches the ground level, the
drive circuit 32 outputs a latch signal, the data that are
stored in the shift register 71 are latched all together by
the latch circuit 70, and the switching transistors T, T, T,
--- are respectively controlled to turn on and off.
[0049] That is, only the switching transistor(s) T, which
correspond(s) to the nozzle opening(s) that jet(s) out the
ink drops at the just previous printing cycle ((n-1)-th
printing cycle) but do(es) not jet out the ink drops at the
next printing cycle (n-th printing cycle), is (are) turned
off selectively, and the transistors T corresponding to the
other nozzle openings are turned on; and, after then,

until the time tn when the latch signal is input to the latch
circuit 70, the above condition is maintained, and,
through the switching transistors T which are on at the
n-th printing cycle of the printing target, the correspond-
ing piezo-vibrators 17, 17, --- are charged up to the slight
voltage VS.
[0050] After the data are latched at the time tn-1, the
terminal A of the switching means 72 is selected in ac-
cordance with a select signal, the printing target data
are output to the shift register 71 in synchronization with
the shift clock similarly to the above-mentioned case,
and only the print target data are latched by the latch
circuit 70 at the time tn.
[0051] After then, if the print data are the data that al-
low the ink drops to be jetted out, then the piezo-vibra-
tors 17, 17, --- are continuously charged up to the volt-
age VH. On the other hand, in the piezo-vibrators 17, 17,
--- which receive the data that prevent the ink drops from
being jetted out, the charging thereof is stopped at the
time when they are charged up to the voltage VS, and,
after then, the voltage VS is maintained.
[0052] After then, since the drive voltage signal falls
down suddenly, the piezo-vibrators 17, 17, --- charged
up to the voltage VH are discharged suddenly to thereby
contract the pressure generation chamber 13, so that
the ink drops can be jetted out from the nozzle opening
11. Also, because the piezo-vibrators 17, 17, --- charged
up to the voltage VS are discharged at a slight voltage
VS, they are not able to jet out the ink drops but are only
allowed to vibrate the menisci in the neighborhood of
the nozzle opening 11.
[0053] According to the thus structured drive circuit
32, as shown in Figs. 10(a) to 10(c), after the ink drops
are jetted out, the small pulse (Fig. 6 (g)) is applied after
a stop period consisting of at least one cycle. Therefore,
even if the ink drops for printing are jetted out and the
menisci are vibrated greatly after the jetting-out of the
ink drops, the vibrations of the menisci are dampened
during the stop period. Due to this, even if the menisci
are continuously caused to vibrate slightly in accord-
ance with the small pulse, the menisci cannot be vibrat-
ed at such a great amplitude that can jet out the ink drops
or can cause the nozzle plate to get wet.
[0054] Here, the above-mentioned small pulse may
be preferably applied even when the ink drops are not
jetted out from the recording head 6, for example, when
the supply of the print data is stopped, or when the re-
cording paper is being delivered in the printing process,
as will be described later, In this case, the application of
the small pulse can be realized by outputting as the print
data the data that do not jet out the ink drops, such as
null data to the drive circuit 32 regardless of the printing
signal but according to only the timing signal. In this
manner, even in a state in which the ink drops for printing
are not jetted out, the application of the small pulse can
prevent the nozzle opening 11 from being clogged up.
[0055] Next, description will be given below of the en-
tire operation of the recording device, which extends
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from the start of the supply of the power to the thus struc-
tured recording device and to the stop of the supply of
the power to the device, with reference to flow charts
respectively shown in Figs. 7 to 9.
[0056] At first, if the box-shaped power supply switch
SW is turned on (in Fig. 7, Step 100), then the carriage
1 is moved to its home position and a cleaning operation
is executed (in Fig. 7, Step 101).
[0057] This.cleaning operation is carried out in ac-
cordance with the length of the power supply off time T1
clocked by the power supply off timer 38, that is, the
length of the time during which the recording device has
been stopped: in particular, when the power supply off
time T1 is equal to or less than a first reference time Ta,
such as 6 hours, the cleaning operation is not carried
out; and, when the power supply off time T1 exceeds
the first reference time Ta, the cleaning operation is ex-
ecuted in such a manner that the number of times the
nozzle plate 10 is rubbed by an elastic plate forming the
cleaning means 9, the rubbing force and speed of the
nozzle plate 10 by the elastic plate, and the like are ad-
justed according to the actual power supply off time T1.
At a stage where the cleaning operation is ended, the
stop time 36 is reset and is started again to thereby clock
or count the time of the printing stop condition while the
power supply is being put to work (in Fig. 7, Step 102).
[0058] In a state in which a printing instruction is not
input (in Fig. 7, Step 103) and, at the same time, in a
state in which the recording head 6 is not sealed off by
the capping device 8 (in Fig. 7, Step 104) and a small
pulse is applied and the nozzle opening 11 is thereby
prevented from being clogged up (in Fig . 7, Step 105),
if a clock time T2 clocked by the small pulse timer 37
exceeds a second reference time Tb such as 20 sec. (in
Fig . 7, Step 106), the application of the small pulse is
stopped (in Fig. 7, Step 107) and the small pulse timer
37 is reset (in Fig. 7, Step 108), waiting for the input of
the printing instruction (in Fig. 7, Step 103). This pre-
vents the ink solvent against volatilization due to the vi-
brations of the menisci in the neighborhood of the nozzle
opening 11, thereby being able to maintain a state in
which the clogged-up condition of the nozzle opening
11 can be solved easily by the cleaning means 9.
[0059] The second reference time Tb can be changed
properly according to the peripheral environment tem-
perature that is detected by temperature detect means
41. That is, if the peripheral environment temperature is
higher than the normal temperature, the second refer-
ence time Tb is shortened down to 10 sec. or so and, if
the former is lower than the latter, then the second ref-
erence time Tb is extended up to 40 sec. or so.
[0060] Also, when the recording head 6 is not sealed
off by the capping device 8 (in Fig. 7, Step 104) and the
application of the small pulse initially being executed is
interrupted (in Fig. 7, Step 105), it is checked whether
the clocked time T3 of the stop timer 36 exceeds a third
reference time Tc or not. If it is found that the clocked
time exceeds the third reference time Tc (in Fig. 7, Step

109), then the recording head 6 is moved to the wait
position (in Fig. 7, Step 110) and the nozzle plate 10 is
cleaned by the cleaning means 9, thereby preventing
the nozzle opening 11 from being clogged up or solving
the clogged-up condition of the nozzle opening 11 (in
Fig. 7, Step 111).
[0061] The third reference time Tc can be changed
properly according to the peripheral environment tem-
perature that is detected by the temperature detect
means 41. That is, if the detected peripheral environ-
ment temperature is higher than the normal tempera-
ture, the third reference time Tc is shortened and, if the
former is lower than the latter, then the third reference
time Tc is extended.
[0062] After completion of the cleaning operation, the
recording head 6 is sealed off by the capping device 8
(in Fig. 7, Step 112) and the stop timer 36 is reset (in
Fig. 7, Step 102), waiting for the input of the printing in-
struction (in Fig. 7, Step 103). Here, when a time T3
clocked by the stop timer 36 does not exceed the third
reference time Tc (in Fig. 7, Step 109), the recording de-
vice is held in a state in which the clogged-up nozzle
opening can be solved by the cleaning operation and,
therefore, the control means 30 may wait for the input
of a printing instruction as it is (in Fig. 7, Step 103).
[0063] In this state, if a printing instruction is input
from a host computer (not shown) (in Fig. 7 , Step 103),
then the control means 30 judges whether the recording
head 6 is sealed off by the capping device 8 or not. If it
is found that the recording head 6 is released from the
capping device 8 or is not sealed off by the capping de-
vice 8 (in Fig. 7, Step 113), then the control means 30
judges the stop time in accordance with the clocked time
of the stop timer 36. If it is found that the stop time T3
in the above-mentioned released state does not exceed
the third reference time (in Fig . 7, Step 114), then the
control means 30 applies a drive signal from the drive
signal generation circuit 31 to all of the piezo-vibrators
17 to thereby cause all nozzle openings to jet out the
predetermined number of ink drops, for example, 200
ink drops per nozzle opening to the ink receive portion
such as the capping device 8, thereby executing a flush-
ing operation (in Fig. 7, Step 115). This flushing opera-
tion eliminates completely the fear that the nozzle open-
ing can be clogged up, so that the recording device can
be moved to the printing process.
[0064] The number of ink drops to be jetted out can
be set according to the peripheral environment temper-
ature that is detected by the temperature detect means
41. That is, when the detected peripheral environment
temperature is higher than the room temperature, the
number of ink drops is increased up to a number greater
than that at the normal temperature and, on the other
hand, when the detected peripheral environment tem-
perature is lower than the room temperature, the
number of ink drops is decreased down to a number
smaller than that at the normal temperature.
[0065] After completion of the flushing operation, the
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control means 30 applies the above-mentioned small
pulse to the respective piezo-vibrators 17 of the record-
ing head 6 (in Fig. 7, Step 116) to cause the menisci of
the nozzle openings to vibrate slightly, thereby maintain-
ing the nozzle openings 13 in the printable condition. At
the stage when the application of the slight vibrations is
ended, the stop timer 36 and small pulse timers 37 are
reset and are then started, and further the interrupted
condition of the printing timer 35 is removed and the
printing timer 35 is started (in Fig. 7, Step 117), so that
the recording device is moved to the printing process
and the control means 30 waits for the input of the print-
ing data.
[0066] On the other hand, when the recording head 6
has been released from the capping device 8 for the
third reference time Tc or longer (in Fig. 7, Step 114),
the recording head 6 is moved to the wait position and
the cleaning operation is executed (in Fig. 7, Step 118).
This can surely solve such clogged-up condition that
cannot be solved by the flushing operation. At the stage
when the cleaning operation is ended, through the flush-
ing operation to be carried out as the need arises, the
small pulse is applied to the recording head 6 (in Fig. 7,
Step 116) to thereby vibrate the menisci of the nozzle
opening 11 slightly. This prevents the nozzle opening,
which has recovered its ink drop jet-out ability, from be-
ing clogged up and also makes it possible to wait for the
input of a printing signal while maintaining the printable
condition. At the same time when the menisci are vibrat-
ed slightly, the processing jumps over to the step (117)
of Fig. 7 and waits for the input of the print data.
[0067] On the other hand, at the time when the print-
ing instruction is input (in Fig. 7, Step 103), when the
recording head 6 is sealed off by the capping device 8
(in Fig. 7, Step 113), the recording head 6 is removed
from the capping device 8 to thereby open the recording
head 6 into the printable condition (in Fig. 7, Step 119),
a similar cleaning operation to be above-mentioned
case is carried out (in Fig. 7, Step 120), the small pulse
is applied to the piezo-vibrator 17 of the recording head
6 (in Fig. 7, Step 116) to vibrate the menisci of the nozzle
opening 11 slightly, thereby extending the time neces-
sary to reach the clogged-up condition of the nozzle
opening. After then, the stop timer 36 and small pulse
timer 37 are reset in accordance with the application of
the small pulse and are then started, and further the in-
terruption of the printing timer 35 is removed and the
printing timer 35 is then started (in Fig. 7, Step 117),
waiting for the input of the printing data.
[0068] When the printing preparation is made in ac-
cordance with a printing instruction and the printing data
are then input, the control means 30 executes a series
of printing operations base on the printing data input (in
Fig. 8, Step 127) until the small pulse timer 36 clocks
the second reference time Tb (in Fig. 8, Step 121).
[0069] If the time clocked by the small pulse timer 36
during the printing operation reaches the second refer-
ence time Tb (in Fig . 8, Step 121), then the control

means 30 moves the carriage 1 out of the printing area
according as the recording head 6 is moved to the flush-
ing position, for example, toward the capping device 8
side during the printing process to thereby cause the re-
cording head 6 to be disposed opposedly to the capping
device 8 (in Fig. 8, Step 122), where a given number of
ink drops corresponding to, for example, 60 dots are jet-
ted out to thereby carry out a periodical flushing opera-
tion (in Fig. 8, Step 123). At the time when the flushing
operation is ended, the small pulse timer 37 is reset to
thereby cause the small pulse timer 37 to resume its
time clocking operation (in Fig. 8, Step 124).
[0070] When the print data are still present and the
printing operation is executed continuously after the
completion of the flushing operation (in Fig. 8, Step 125),
if the accumulated time T4 of a series of printing oper-
ations clocked by the printing timer 35 is equal to or less
than a fourth reference time Td such as 2 hours (in Fig.
8, Step 126), then, without carrying out the cleaning op-
eration, a flushing operation is executed and the menisci
of the nozzle openings are vibrated slightly to thereby
prevent the nozzle openings 13 from being clogged up
and print the printing data (in Fig. 8, Step 127).
[0071] The fourth reference time Td may be short-
ened when the peripheral environment temperature that
is detected by the temperature detect means 41 is high-
er than the room temperature, or may be extended when
the detected temperature is lower than the room tem-
perature.
[0072] When the series of printing operations become
longer and thus the accumulated time T4 of the printing
timer 37 exceeds the fourth reference time Td (in Fig. 8,
Step 126), the control means 30 interrupts the printing
operation forcibly and moves the recording head 6 to
the cleaning means 9, where the nozzle plate 10 is
cleaned (in Fig. 8, Step 128). After completion of the
cleaning operation, the printing timer 35 is reset and is
then started again (in Fig. 8, Step 129).
[0073] If the printing of all of the print data is complet-
ed (in Fig. 8, Step 125), then the control means 30 starts
the time clocking operation of the stop timer 36, stops
the time clocking operation of the printing timer 35 (in
Fig. 8, Step 130), and jumps over to the step (103) of
Fig. 7. At the time of completion of all of the print data
(in Fig. 8, Step 125), regardless of the print data, the
small pulse is applied to the recording head 6 to vibrate
the menisci of the nozzle opening 11 slightly to thereby
extend the time necessary for the nozzle opening 13 to
be clogged up, while maintaining a state in which, when
the print data are input again within a short time, the thus
input print data can be printed immediately.
[0074] While the control means 30 is vibrating the me-
nisci of the nozzle opening 11 slightly and is waiting for
the input of a print instruction, if the print instruction is
not input (in Fig. 7, Step 103), the recording head 6 is
not yet sealed off by the capping device 8 (in Fig. 7, Step
104), and the continuous time of the slight vibrations due
to the application of the small pulse (in Fig. 7, Step 105)
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reaches the second reference time Tb (in Fig . 7, Step
106), then the control means 30 stops the application of
the small pulse (in Fig. 7, Step 107), resets the small
pulse timer 37 (in Fig. 7, Step 108), and waits continu-
ously for the input of a printing instruction (in Fig. 7, Step
103).
[0075] This prevents the ink solvent from being vola-
tilized due to the unnecessary slight vibrations of the
menisci during the long waiting time after completion of
the printing operation, so that the nozzle opening can
be maintained in an ink jettable condition by means of
the flushing and cleaning operations.
[0076] In the waiting state, if the power supply switch
SW is operated and the cut-off of the power is thereby
instructed (in Fig. 9, Step 131), then the control means
30 detects whether the recording head 6 is still released
from the capping device 8 or not. That is, if it is found
that the recording head 6 is not sealed off by the capping
device 8 (in Fig. 9, Step 132), then the recording head
6 is cleaned by the cleaning device 9 (in Fig. 9, Step
133) and, after then, the recording head 6 is sealed off
by the capping device 8 (in Fig. 9, Step 134), thereby
holding the recording head 6 in a state in which, when
the power supply is put to work next, it is able to perform
a printing operation at once.
[0077] At the stage where it is confirmed that the re-
cording head 6 is sealed off by the capping device 8 in
this manner, the control means 30 starts the power sup-
ply off timer 38 and also resets the printing timer 35, stop
timer 36 and small pulse timer 37 respectively (in Fig.
9, Step 135). And, if the power supply off timer 38 is
timed up (in Fig. 9, Step 136), then the relay 40 is de-
energized to thereby cut off the supply of the power to
the whole recording device is de-energized, and the
time clocking is started again to clock the time during
which the recording device is left in the power supply off
condition (in Fig. 9, Step 137).
[0078] In the above-mentioned embodiment, the time
during which the power is not supplied to the recording
device is clocked by the power supply off timer which is
used to carry out a delay operation for power cut-off.
However, this is not limitative but, for example, even if
there is provided a special timer which is used exclu-
sively to clock the time of the power supply off condition,
it is clear that a similar operation can also be achieved.
[0079] Also, in the above-mentioned embodiment,
description has been given of the recording head of an
ink jet type which uses a piezo-vibrator having a vertical
vibration mode as the pressure generation means there-
of. However, the invention is not limited to this but, clear-
ly, the invention can also be applied to a recording head
using a piezo-vibration-plate which is formed in a plate
shape or a film shape and can be flexibly vibrated, or a
recording head using a heat generation element which
generates Joule heat within a pressure generation
chamber to vaporize ink to thereby generate pressure.

POSSIBILITY OF THE INDUSTRIAL USE

[0080] For example, ink, which contains the following
components, blurs little and can form minute dots on the
recording medium: 2 wt% of pigment, 15 wt% of resin,
3 wt% of di-ethylene glycol, 10 wt% of thickening agent,
1 wt% of surface active agent, and 69 wt% of water.
[0081] The inventors studied the time necessary for
the nozzle opening to be clogged up using the above
ink. Our study shows that, unless there was carried out
a flushing operation in which 300 pcs. of ink drops per
nozzle opening are jetted out from the nozzle opening
every 10 seconds under the low temperature environ-
ment, every 5 seconds in the normal temperature, and
every second in the high temperature environment, the
first-time ink drops could not be jetted out in synchroni-
zation with the printing data or there occurred the poor
jetting-out of the ink drops. When the flushing operation
was not executed for 30 minutes, the jet-out ability of
the nozzle opening could not be recovered only by ex-
ecuting the flushing operation if a cleaning operation
was not carried out.
[0082] On the other hand, when the above-mentioned
printing method according to the invention was applied
to the recording device using the same ink, since the
menisci were vibrated slightly, the time necessary for the
first-time ink drops to be unjettable could be extended
up to 300 seconds in the low temperature environment,
240 seconds in the normal temperature environment,
and 120 seconds in the high temperature environment..
[0083] Also, when a continuous printing operation
was carried out while performing the flushing operation
every 120 seconds under the high temperature environ-
ment, at the time of the passage of about 1 hour, it was
found that the ink amounts of the ink drops jetted out
were reduced; but, when a continuous printing operation
was carried out again while performing the flushing op-
eration every 60 seconds, the poor jetting-out of the ink
drops did not occur before the passage of 2 hours. In
the light of this test as well, it is clear that a printing meth-
od according to the invention not only can prevent the
reduction of the printing speed as much as possible but
also can extend effectively the time for the nozzle open-
ing to be clogged up.
[0084] As has been described heretofore, according
to the invention, the cycle of the jetting-out of the ink
drops to be executed out of the printing area for recovery
of the ink jet-out ability of the nozzle opening can be
extended as much as possible to thereby reduce the
number of times the printing operation is interrupted,
which in turn can improve the printing speed as well as
can prevent the waste of ink.
[0085] Also, during the printing period, when the ink
drops are not jetted out for one or more cycles, the small
pulse is applied to thereby be able to vibrate slightly the
menisci of the nozzle opening, which in turn makes it
possible to prevent the nozzle opening from being
clogged up without producing any ink mist. At the same
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time, when the printing operation is interrupted and the
application of the small pulse continues for a given time
or longer, then the application of the small pulse may be
stopped. That is, even when there is used such ink that
is easy to form a membrane or increase the viscosity
thereof, the nozzle opening can be prevented against
such clogged-up condition that can result in the unre-
coverable ink drop jet-out condition, without the capping
means executing the seal-off operation. Due to this, the
sealing operation of the recording head by the capping
means, which requires time for installation and removal
thereof, can be reduced as much as possible, so that
the printing speed of the recording device can be im-
proved.

Claims

1. A printing method for use in a recording device of
an ink jet type which includes a recording head (6)
of an ink jet type including a nozzle opening (11) for
jetting out ink drops for forming dots on a recording
medium (5), a pressure generation chamber (13)
formed in communication with the nozzle opening
(11), pressure generation means (17) for applying
pressure to the pressure generation chamber (13)
and drive voltage generation circuit (31) for gener-
ating a first drive voltage having a wave form in syn-
chronization with a timing signal provided from out-
side, comprising the steps of:

outputting a first drive voltage to a piezo-vibra-
tor in accordance with a printing signal given
from outside; and

selectively applying a second drive voltage for
generation of such a small pulse that cannot jet
out ink drops from the nozzle opening (11) to
the piezo-vibrator, wherein said second drive
voltage is applied during a non-printing condi-
tion in said pressure generation means,

characterized by the further step of
dampening vibrations of ink menisci by providing a
stop period, wherein a duration of said stop period
is in a range of one or more cycles in synchroniza-
tion with the timing signal preceding said application
of said second drive voltage in said non-printing
condition in said pressure generation means (17),
wherein during said stop period said second drive
voltage is not applied to said piezo-vibrator and the
duration of said stop period is exempting the range
of 1 to 360 seconds.

2. The printing method according to claim 1, wherein
said first drive voltage generated by said drive volt-
age generation circuit (31) has a trapezoidal wave
form.

3. The printing method according to claim 1 or 2,
wherein the supply of the small pulse is stopped
when the time of supply of the small pulse exceeds
a given time after completion of a printing operation.

4. The printing method according to claim 1 or 2,
wherein the small pulse is applied in accordance
with "Or" of an inverted data of print data being cur-
rently printed and the print data to be printed at the
next print timing.

5. The printing method according to claim 1 or 2,
wherein, at the time when a printing instruction is
input from outside, if the recording head (6) of an
ink jet type has been released from capping means
(8) for the third reference time or longer without ex-
ecuting a printing operation, then, after execution of
a flushing operation, the small pulse is applied.

6. A recording device of an ink jet type comprising:

a recording head (6) of an ink jet type including
a nozzle opening (11) for jetting out ink drops
for forming dots on a recording medium (5);

a pressure generation chamber (13) formed in
communication with the nozzle opening (11);

pressure generation means (17) for applying
pressure to the pressure generation chamber
(13);

a drive voltage generation circuit (31) for gen-
erating a first drive voltage having a wave form
in synchronization with a timing signal provided
from outside;

a drive circuit (32), in accordance with a printing
signal provided from outside, for outputting the
first drive voltage to a piezo-vibrator and, in
synchronization with the timing signal, for se-
lectively outputting a second drive voltage,
which is used to generate such a small pulse
that cannot jet out ink drops from the nozzle
opening (11), to the piezo-vibrator; and

control means (30) for stopping the application
of the small pulse,

characterized in that
said control means (30) is structured so that said
second drive voltage is not applied to said piezo-
vibrator until a non-printing condition in said pres-
sure generation means (17) has continued for one
or more cycles in synchronization with the timing
signal, said non-printing condition permitting the
dampening of vibrations of the ink menisci, the du-
ration of said non-printing condition excluding the
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range of 1 to 360 seconds.

7. The recording device of an ink jet type according to
claim 6, wherein said first drive voltage generated
by said drive voltage generation circuit (31) has a
trapezoidal wave form.

8. The recording device of an ink jet type according to
claim 6 or 7, wherein the drive circuit (32) applies
the small pulse to the piezo-vibrator in accordance
with the "Or" of the inverted data of the print data
being currently printed and the print data to be print-
ed at the next print timing.

9. The recording device of an ink jet type according to
claim 6 or 7, wherein, at the time when a printing
instruction is input from outside, if the recording
head (6) of an ink jet type has been released from
capping means (8) for a third reference time or long-
er without executing a printing operation, the control
means (30) applies to the nozzle opening (11) a
drive signal enabling ink drops to be jetted out from
the nozzle opening (11), thereby executing a flush-
ing operation to jet out a given number of ink drops
and, after the flushing operation, applies the small
pulse and waits for an input of a printing signal.

10. The recording device of an ink jet type according to
claim 6 or 7, wherein said control means (30) is
adapted for stopping the application of the small
pulse when the time elapsed after completion of a
printing operation exceeds a given time.

Patentansprüche

1. Druckverfahren zur Verwendung in einem Aufzeich-
nungsgerät vom Tintenstrahltyp, welches einen
Schreibkopf (6) vom Tintenstrahltyp umfasst, der ei-
ne Düsenöffnung (11) zum Ausstoßen von Tinten-
tropfen zum Bilden von Punkten auf einem Auf-
zeichnungsmedium (5), eine Druckerzeugungs-
kammer (13), die in Kommunikation mit der Düsen-
öffnung (11) ausgebildet ist, ein Druckerzeugungs-
mittel (17) zum Beaufschlagen der Druckerzeu-
gungskammer (13) mit Druck und eine Ansteuer-
spannungserzeugungsschaltung (31) zum Erzeu-
gen einer ersten Ansteuerspannung, die eine
Wellenform in Synchronisierung mit einem Taktga-
besignal, das von außen bereitgestellt wird, auf-
weist, umfassend folgende Schritte:

Ausgeben einer ersten Ansteuerspannung an
einen Piezovibrator entsprechend einem von
außen zugeführten Drucksignal; und

selektives Anlegen einer zweiten Ansteuer-
spannung an den Piezovibrator, zur Erzeugung

eines derart kleinen Impulses, der keine Tinten-
tropfen aus der Düsenöffnung (11) auszusto-
ßen vermag, wobei die zweite Ansteuerspan-
nung während eines nicht-druckenden Zu-
stands im Druckerzeugungsmittel angelegt
wird,

gekennzeichnet durch den weiteren Schritt des
Dämpfens von Vibrationen von Tintenmenisken
durch Vorsehen eines Stopp-Zeitraums, wobei ei-
ne Dauer des Stopp-Zeitraums in einem Bereich
von einem oder mehreren Zyklen in Synchronisie-
rung mit dem Taktgabesignal liegt, welches dem
Anlegen der zweiten Ansteuerspannung im nicht-
druckenden Zustand im Druckerzeugungsmittel
(17) vorangeht, wobei während des Stopp-Zeit-
raums die zweite Ansteuerspannung nicht an den
Piezovibrator angelegt wird und die Dauer des
Stopp-Zeitraums den Bereich von 1 bis 360 Sekun-
den ausschließt.

2. Druckverfahren gemäß Anspruch 1, wobei die erste
Ansteuerspannung, die durch die Ansteuerspan-
nungserzeugungsschaltung (31) erzeugt wird, eine
trapezförmige Wellenform aufweist.

3. Druckverfahren gemäß Anspruch 1 oder 2, wobei
die Zufuhr des kleinen Impulses gestoppt wird,
wenn der Zeitraum der Zufuhr des kleinen Impulses
einen bestimmten Zeitraum nach Fertigstellung ei-
nes Druckvorgangs überschreitet.

4. Druckverfahren gemäß Anspruch 1 oder 2, wobei
der kleine Impuls gemäß dem "ODER" von inver-
tierten Daten von Druckdaten, die gegenwärtig ge-
druckt werden, und den bei der nächsten Drucktakt-
gabe zu druckenden Druckdaten angelegt wird.

5. Druckverfahren gemäß Anspruch 1 oder 2, wobei
zu jenem Zeitpunkt, zu dem eine Druckanweisung
von außen eingegeben wird, wenn der Aufzeich-
nungskopf (6) vom Tintenstrahltyp aus dem Abdek-
kungsmittel (8) während einer dritten Referenzzeit
oder länger freigegeben war, ohne einen Druckvor-
gang auszuführen, nach dem Ausführen eines
Spülvorgangs dann der kleine Impuls angelegt
wird.

6. Aufzeichnungsvorrichtung vom Tintenstrahltyp,
umfassend:

einen Aufzeichnungskopf (6) vom Tintenstrahl-
typ, umfassend eine Düsenöffnung (11) zum
Ausstoßen von Tintentropfen zum Bilden von
Punkten auf einem Aufzeichnungsmedium (5);

eine Druckerzeugungskammer (13), die in
Kommunikation mit der Düsenöffnung (11) ge-
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bildet ist;

ein Druckerzeugungsmittel (17) zum Beauf-
schlagen der Druckerzeugungskammer (13)
mit Druck;

eine Ansteuerspannungserzeugungsschal-
tung (31) zum Erzeugen einer ersten Ansteu-
erspannung, die eine Wellenform in Synchroni-
sierung mit einem Taktgabesignal, das von au-
ßen bereitgestellt wird, aufweist;

eine Ansteuerschaltung (32) gemäß einem
Drucksignal, das von außen bereitgestellt wird,
zum Ausgeben der ersten Ansteuerspannung
an einen Piezovibrator und, in Synchronisie-
rung mit dem Taktgabesignal, zum selektiven
Ausgeben einer zweiten Ansteuerspannung,
die verwendet wird, um einen derart kleinen Im-
puls zu erzeugen, der keine Tintentropfen aus
der Düsenöffnung (11) auszustoßen vermag,
an den Piezovibrator; und

ein Steuermittel (30) zum Stoppen des Anle-
gens des kleinen Impulses,

dadurch gekennzeichnet, dass
das Steuermittel (30) derart konstruiert ist, dass die
zweite Ansteuerspannung erst dann an den Piezo-
vibrator angelegt wird, sobald ein nichtdruckender
Zustand im Druckerzeugungsmittel (17) ein oder
mehrere Zyklen in Synchronisierung mit dem Takt-
gabesignal angedauert hat, wobei der nichtdruk-
kende Zustand das Dämpfen von Vibrationen der
Tintenmenisken ermöglicht, wobei die Dauer des
nicht-druckenden Zustands den Bereich von 1 bis
360 Sekunden ausschließt.

7. Aufzeichnungsvorrichtung vom Tintenstrahltyp ge-
mäß Anspruch 6, wobei die erste Ansteuerspan-
nung, die durch die Ansteuerspannungserzeu-
gungsschaltung (31) erzeugt wird, eine trapezför-
mige Wellenform aufweist.

8. Aufzeichnungsvorrichtung vom Tintenstrahltyp ge-
mäß Anspruch 6 oder 7, wobei die Ansteuerschal-
tung (32) den kleinen Impuls gemäß dem "ODER"
der invertierten Daten der Druckdaten, die gegen-
wärtig gedruckt werden, und der bei der nächsten
Drucktaktgabe zu druckenden Druckdaten an den
Piezovibrator anlegt.

9. Aufzeichnungsvorrichtung vom Tintenstrahltyp ge-
mäß Anspruch 6 oder 7, wobei zu jenem Zeitpunkt,
zu dem eine Druckanweisung von außen eingege-
ben wird, wenn der Aufzeichnungskopf (6) vom Tin-
tenstrahltyp aus dem Abdeckungsmittel (8) wäh-
rend einer dritten Referenzzeit oder länger freige-

geben war, ohne einen Druckvorgang auszuführen,
das Steuermittel (30) an die Düsenöffnung (11) ein
Ansteuersignal anlegt, welches ermöglicht, Tinten-
tropfen aus der Düsenöffnung (11) auszustoßen,
wodurch ein Spülvorgang ausgeführt wird, um eine
bestimmte Anzahl von Tintentropfen auszustoßen,
und nach dem Spülvorgang den kleinen Impuls an-
legt und auf eine Eingabe eines Drucksignals war-
tet.

10. Aufzeichnungsvorrichtung vom Tintenstrahltyp ge-
mäß Anspruch 6 oder 7, wobei das Steuermittel
(30) zum Stoppen des Anlegens des kleinen Impul-
ses, wenn der Zeitraum, der nach der Fertigstellung
eines Druckvorgangs verstrichen ist, einen be-
stimmten Zeitraum überschreitet, ausgebildet ist.

Revendications

1. Procédé d' impression destiné à être utilisé dans un
dispositif d'enregistrement du type à jets d'encre qui
comporte une tête d'enregistrement (6) du type à
jets d'encre comprenant une ouverture de buse (11)
destinée à projeter des gouttelettes d'encre desti-
nées à former des points sur un support d'enregis-
trement (5), une chambre génératrice de pression
(13) formée en communication avec l'ouverture de
buse (11), un dispositif générateur de pression (17)
destiné à appliquer une pression à la chambre gé-
nératrice de pression (13), et un circuit (31) géné-
rateur d'une tension de pilotage destiné à créer une
première tension de pilotage ayant une forme d'on-
de synchronisée sur un signal de synchronisation
transmis depuis l'extérieur, comprenant les étapes
suivantes :

la transmission d'une première tension de pilo-
tage à un vibrateur piézoélectrique en fonction
d'un signal d'impression provenant de l'exté-
rieur, et
l' application sélective d'une seconde tension
de pilotage destinée à la création d'une petite
impulsion qui ne permet pas la projection de
gouttelettes d'encre par l'ouverture de buse
(11) au vibrateur piézoélectrique, la seconde
tension de pilotage étant appliquée à un état
sans impression du dispositif générateur de
pression,

caractérisé par l'étape supplémentaire
suivante :

l'amortissement des vibrations des ménisques
d'encre par création d'une période d'arrêt, la
durée de la période d'arrêt étant comprise dans
une plage d'un ou plusieurs cycles en synchro-
nisme avec le signal de synchronisation précé-
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dant l'application de la seconde tension de pi-
lotage à l'état sans impression dans le dispositif
générateur de pression (17), tel que, pendant
la période d'arrêt, la seconde tension de pilota-
ge n'est pas appliquée au vibrateur piézoélec-
trique et la durée de la période d'arrêt exclut la
plage de 1 à 360 s.

2. Procédé d'impression selon la revendication 1,
dans lequel la première tension de pilotage créée
par le circuit (31) générateur de tension de pilotage
a une forme d'onde trapézoïdale.

3. Procédé d'impression selon la revendication 1 ou
2, dans lequel la transmission de la petite impulsion
est interrompue lorsque le moment de transmission
de la petite impulsion dépasse un temps déterminé
après la fin d'une opération d'impression.

4. Procédé d'impression selon la revendication 1 ou
2, dans lequel la petite impulsion est appliquée en
fonction d'une opération "OU" entre des données
inversées tirées des données d'impression actuel-
lement imprimées et les données d'impression im-
primées au moment de l'impression suivante.

5. Procédé d'impression selon la revendication 1 ou
2, dans lequel, au moment où une instruction d'im-
pression est transmise depuis l'extérieur, si la tête
d'enregistrement (6) du type à jets d'encre a été re-
tirée d'un dispositif (8) à capuchon pendant le troi-
sième temps de référence ou plus longtemps sans
exécution d'une opération d'impression, la petite
impulsion est appliquée alors après exécution d'une
opération de nettoyage.

6. Dispositif d'enregistrement du type à jets d'encre,
comprenant :

une tête d'enregistrement (6) du type à jets
d'encre qui comprend une ouverture de buse
(11) destinée à projeter des gouttelettes d'en-
cre destinées à former des points sur un sup-
port d'enregistrement (5),
une chambre génératrice de pression (13) for-
mée en communication avec l'ouverture de bu-
se (11),
un dispositif générateur de pression (17) desti-
né à appliquer une pression à la chambre gé-
nératrice de pression (13),
un circuit (31) générateur de tension de pilota-
ge destiné à créer une première tension de pi-
lotage ayant une forme d'onde synchronisée
sur un signal de synchronisation transmis de-
puis l'extérieur,
un circuit de pilotage (32) destiné, en fonction
d'un signal d'impression provenant de l'exté-
rieur, à transmettre la première tension de pilo-

tage à un vibrateur piézoélectrique, et, en syn-
chronisme avec le signal de synchronisation, à
transmettre sélectivement une seconde ten-
sion de pilotage qui est utilisée pour la création
d'une petite impulsion telle qu'elle ne peut pas
projeter des gouttelettes d'encre par l'ouverture
de buse (11), au vibrateur piézoélectrique, et
un dispositif de commande (30) destiné à arrê-
ter l'application de la petite impulsion,

caractérisé en ce que
le dispositif de commande (30) a une structu-

re telle que la seconde tension de pilotage n'est pas
appliquée au vibrateur piézoélectrique tant qu'une
condition sans impression dans le dispositif géné-
rateur de pression (17) ne s'est pas poursuivie pen-
dant un ou plusieurs cycles en synchronisme avec
le signal de synchronisation, la condition sans im-
pression permettant l'amortissement des vibrations
des ménisques d'encre, la durée de l'état sans im-
pression excluant la plage de 1 à 360 s.

7. Dispositif d'enregistrement du type à jets d'encre
selon la revendication 6, dans lequel la première
tension de pilotage créée par le circuit (31) généra-
teur de tension de pilotage a une forme d'onde tra-
pézoïdale.

8. Dispositif d'enregistrement du type à jets d'encre
selon la revendication 6 ou 7, dans lequel le circuit
de pilotage (32) applique la petite impulsion au vi-
brateur piézoélectrique en fonction d'une opération
"OU" entre les données inversées tirées des don-
nées d'impression actuellement imprimées et les
données d'impression à imprimer au moment sui-
vant d'impression.

9. Dispositif d'enregistrement du type à jets d'encre
selon la revendication 6 ou 7, dans lequel, au mo-
ment où une instruction d'impression est transmise
depuis l'extérieur, si la tête d'enregistrement (6) du
type à jets d'encre a été séparée d'un dispositif à
capuchon (8) pendant un troisième temps de réfé-
rence ou plus longtemps sans exécution d'une opé-
ration d'impression, le dispositif de commande (30)
applique à l'ouverture de buse (11) un signal de pi-
lotage qui permet la projection de gouttelettes d'en-
cre par l'ouverture de buse (11) et ainsi l'exécution
d'une opération de nettoyage assurant la projection
d'un nombre déterminé de gouttelettes d'encre, et,
après l'opération de nettoyage, applique la petite
impulsion et attend l'arrivée d'un signal d'impres-
sion.

10. Dispositif d'enregistrement du type à jets d'encre
selon la revendication 6 ou 7, dans lequel le dispo-
sitif de commande (30) est destiné à arrêter l'appli-
cation de la petite impulsion lorsque le temps écou-
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lé après la fin d'une opération d'impression dépasse
un temps déterminé.
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