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absorbed through a resistor [err], having a larger resistance value than
that of the resistor [err] ,so that The present invention relates to an
ink-jet print-  the voltage drops as shown in the point A in Fig. er driver
in which electrostriction elements are     13(b). The symbol i attached to
the driving circuit caused to press ink to jet ink out of nozzles so as   5
[err], the electrostriction element [err], and other parts in to form
characters/graphics with ink dot matrices.   the driving circuit [err] is
used to show those parts or Referring to Figs. 11(a) through 11(e), con-
components representatively because a plurality of struction of part of a
head of an ink-jet printer    such driving circuits are provided
respectively for a according to the present invention will be de-
plurality of printer heads as described above. scribed. In these figures,
reference numeral 1 des-   10  Reference numeral 8 designates a driving
sig- ignates a nozzle plate having a nozzle 1a, 2 des-   nal generating
means which serves to give a ignates an elastic plate, 3 designates liquid
ink, and  switching signal to the transistor [err] periodically. A 4
designates an electrostriction element which is    driving signal is given
to the transistor [err in distorted by an electric field. The
electrostriction  accordance with existence of a dot forming instruc-
element is closely attached on the elastic plate 2.    15  tion. Fig. 13(a)
shows a state of the transistor [err] Fig. 11(a) shows a standby condition
in which     for performing a switching operation periodically. the elastic
plate 2 is projected toward ink by the      In the case where the charge of
the elec- distortion of the electrostriction element 4. Figs. 11-
trostriction element [err] has been absorbed, the elec- (b) through 11(d)
show the steps in which the        trostriction element [err] is charged
rapidly through elastic plate 2 is recovered to its neutral point by   20
the diode [err] and the resistor [err] during in the ON- gradually removing
the electric field from the elec-  state of the transistor TRs so that ink
is jetted as trostriction element 4, respectively.                shown in
Fig. 11(e). On the contrary, in the case Fig. 11(e) shows a condition in
which an elec-    where the electrostriction element [err] has been tric
field is suddenly applied to the electrostriction  charged to a value of
[err], the charged voltage of element 4 to make the elastic plate 2 project
to-   25  the electrostriction element [err] does not change so ward the
ink 3 to thereby jet the ink 3 outward. If  that ink is not jetted. the
application of the electric field is continued as it  The resistance value
of the resistor [err] is se- is, the head returns to its standby condition,
as    lected to be several [err] and the charging time shown in Fig. 11(a).
constant is selected to be a value in a range of In an alternative ink
jetting method, the elec-   30  from 5 to [err] so as to prevent occurrence
of trostriction element 4 is provided within ink. The   wasteful ink
jetting caused by overshooting of the present invention is applied to both
the methods.    elastic plate 2. A printer head is constituted by combining
a         The resistance value of the resistor [err] is se- plurality of
aforementioned constructions. In the    lected to be of the order of
several tens of [err] and case of a serial printer, the number of the
construc-   35  the charging time constant is selected to be a tions is
from 8 to 64. In the case of a page printer,  value within a range of from
20 to [err] so as to the number of the constructions is from 1400 to
prevent occurrence of both wasteful ink jetting 4000.
caused by an undercoat and air suction from noz- A conventional art for
driving the aforemen-      zles. If air is sucked into ink, it becomes
impossible tioned printer head is shown in Figs. 12 and 13. In  40  to
perform ink jetting only by contraction of air. Fig. 12, reference numeral
5 designates a high-          The equivalent capacitance of the
electrostric- voltage electric source which, in general, has an    tion
element [err] is within a range of from 100 to output voltage [err] within
a range of from 50 to       1000 PF. 200V. The output voltage may vary in
accordance          The foregoing is that related to a conventional with
the characteristics of constituent. parts due to  45  ink-jet printer
driver. the response frequency. Symbol [err] represents a          In the
aforementioned prior art, however, there P-type transistor for switching a
voltage [err] so as to  arises a problem in that elements having accurate
feed a signal Vx to the printer head. Reference      values are required
because a driving circuit [err] is numeral [err] designates one driving
circuit.           constituted by resistors [err]   and a diode [err] In
the driving circuit [err], an electrostriction ele-  so  to obtain a
driving wave form as shown in Fig. 13- ment [err] is charged to a voltage
[err] through a         (b). Further, there arises another problem in that
resistor [err] having a value of several [err], so that   the degree of
freedom cannot be obtained because the situation is returned to the
aforementioned      the rising and falling characteristics are fixed. Fur-
standby state. A diode [err] for isolating the driving  thermore, there
arises a further problem in that an circuit from other driving circuits and
a resistor [err]  55   exact time constant is required to make it difficult
serve to charge the electrostriction element [err] rap-  to prepare the
circuits in the form of ICs, and, dily. When an N-type transistor [err] is
turned on,   accordingly, assembling cost becomes high though the charge of
the electrostriction element [err] is     the constituent parts or elements
per se are in- 
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cost.                                      In the case where the ink-jet
printer is a serial In particular, as the number of nozzles is in-
printer having a carriage of the type designed to creased to 24, 64,....
3000, or in other words, the  move a printer head constituted by the
nozzles and capacity of the printer is increased, the aforemen-  the
electrostriction elements, the gating means and tioned problems become
serious. On occasion,   5   the driving signal generating means are mounted
there may arise a defect in that assembly becomes    on the carriage to
simplify a connection cable impossible.
between the carriage and a fixed control portion of The present invention
is directed to solve the   the printer. Thus, the number of electric source
above problems in the prior art, and an object       lines and the number
of signal lines can be re- thereof is to provide an ink-jet printer driver
in  10  duced and, accordingly, a connection cable be- which charge
absorbing/njecting characteristics of   tween the carriage and a fixed
control portion of electrostriction elements used as main constituent   the
printer can be simplified to reduce cost. parts of a printer can be set
freely.                   As described above, in the prior art, time con-
It is another object of the present invention to  stants are set
respectively in the individual drive provide an ink-jet printer driver in
which constituent   15  elements. According to the present invention, how-
parts required for attaining the first object can be  ever, the scanning
voltage having a predetermined simplified to facilitate in making the
circuit in the  waveform is selected so that the driving elements form of
ICs and to facilitate in manufacturing large  can be simplified to
facilitate integration of the scale ink jet printers inexpensively.
circuits. The foregoing objects and other objects of the   20  When the
driving elements are prepared in the invention have been achieved in an
ink-jet printer  form of ICs, the driving elements can be mounted driver in
which electrostriction elements are selec-  on the printer head easily, so
that cost on the tively actuated to press ink so that the ink is jetted
whole of the printer can be saved. out of nozzles corresponding to the
selected elec-      Other features and advantages of the present
trostriction  elements to thereby form  charac-   25  invention will be
apparent from the following de- ters/graphics in dot matrices of the ink by
the      scription taken in connection with the accompany- combination of
features described in independent    ing drawings, wherein: claim 1.
Further advantageous features of the ink-     Fig. 1 is a block diagram
showing an embodi- jet printer in accordance with the invention are
ment of the ink- jet printer driver according to evident from the dependent
claims.             30      the present invention; The present invention
has the following fea-        Fig. 2 is a time chart showing the operation
of tures:                                                 the ink-jet
printer depicted in Fig. 1; The ink-jet printer driver comprises: a
scanning       Fig. 3 is a time chart showing the operation of voltage
generating means for generating a scan-        the scanning voltage
generating means and the ning voltage having a predetermined waveform; a
35   scanning control means depicted in Fig. 4; plurality of gating means
for respectively giving the  Fig. 4 is a block diagram showing the
configura- scanning voltage to the electrostriction elements      tion of a
specific embodiment of the scanning corresponding to the gating means; and
a driving       voltage generating means and the scanning con- signal
generating means for giving driving signals     trol means in the ink-jet
printer driver according to the plurality of gating means respectively.
Thus,  40    to the invention; the number of constituent parts is reduced.
Fig. 5 is a block diagram showing the configura- The scanning voltage
generating means is           tion of another embodiment of the scanning
composed of first and second switching means for       voltage generating
means according to the in- defining the rising and falling of the scanning
volt-  vention; age, and a feedback circuit including coil means.  45  Fig.
6 is a block diagram showing the configura- Thus, the efficiency in energy
exchange between a      tion of a further embodiment of the scanning supply
electric source and a load including the        voltage generating means
according to the electrostriction elements is improved.
present invention, in which the scanning voltage The scanning voltage
generating means is           generating means is constituted by a time
con- composed of a time constant circuit constituted by   50  stant circuit
composed of a capacitor and a a resistor and a capacitor, a switching means
for      resistor; actuating the time constant circuit to operate in a
Fig. 7 is a time chart showing the operation of predetermined cycle, and an
amplifier for putting      the scanning voltage generating means depicted
out the voltage change caused in the time constant     in Fig. 6; 



circuit as a low- impedance output signal. Thus, the   55  Fig. 8 is a
block diagram showing the configura- voltage change is not affected by the
load contain-    tion of a further embodiment of the scanning ing the
electrostriction elements.                     voltage generating means
according to the present invention; 3    5                 EP 0 393 602 B1
6 Fig. 9 is a time chart showing the operation of     The latch pulse
signal is fed to the OR gate 17 the scanning voltage generating means
depicted   so that the gating means 12 is opened to com- in Fig. 8;
pensate leakage of the electrostriction element 13 Fig. 10 is a block
diagram showing the detailed  while the scanning voltage [err] takes the
value of configuration of a specific example of the level   5   Vo. In
short, this serves for the resistor [err] in Fig. changer and the gating
means suitably em-        12. Fig. 2(b) shows the latch pulse signal.
ployed in the invention;                            Fig. 2(c) shows an
example of the selection Fig. 11 shows various states of one nozzle por-
signal issued by the enable circuit 21 to jet ink. tion in an ink-jet
printer for the purpose of ex-  Fig. 2(d) shows an example of the waveform
of the plaining the principle of the operation of the ink-  10  driving
signal applied to the electrostriction element jet printer driver according
to the invention;   13. In this example, ink is jetted out of nozzles Fig.
12 is a block diagram showing the configu-  corresponding to the
electrostriction elements with ration of an example of a conventional
printer   their charged voltages lowered in the same manner driver; and
an in Fig. 13(b). Fig. 13 is a time chart showing the operation of  15  The
reference numeral 14 designates a scan- the conventional printer driver
depicted in Fig.  ning control means for feeding an operation timing 12.
signal to the scanning voltage generating means 10 Referring to Fig. 1,
there is shown an embodi-  after changing the level thereof by a level
changer ment of the present invention. In Fig. 1, the symbol  14a based on
both the shift clock signal and the Co represents a smoothing capacitor
included in a   20  latch pulse signal. high-voltage electric source 5, and
the symbol [err]      Referring to Fig. 4, the scanning voltage gen-
represents a capacitor inclusive of capacitance of  erating means 10 and
the scanning control means electrostriction elements and additive
capacitance.  14 according to the present invention are described The
reference numeral 10 designated a scan-    in detail. ning voltage
generating means in which the output  25  In Fig. 4, symbols [err]
represents a P-type voltage changes within a range between [err] and
transistor which is supplied with an ON-OFF GND as shown in the waveform
Fig. 2(a). The       switching signal as shown in Fig. 3(a) by the scan-
refrence numeral 11 designates a driver portion    ning control means 14.
When the transistor [err] is composed of a plurality of gating means 12 and
a   turned on, the voltage [err] is switched by the tran- plurality of
electrostriction elements 13. Each gat-  30  sistor [err] to charge the
capacitor [err] through a coil ing means 12 selects a scanning voltage
[err] of the  [err]. The scanning voltage [err] is fed back to the scanning
voltage generating means 10 based on a    scanning control means 14 through
a line 25 to driving signal to feed the scanning voltage to a   thereby
control the ON-OFF switching signal in a corresponding electrostriction
element 13. The ref-  manner as shown in Fig. 3(a). erence numeral 15
designates a driving signal gen-  35  When the transistor [err] is in the
OFF state, a erating means for feeding a driving signal to a    current
flowing in the coil [err] is passed through a control terminal of each
gating means 12.          diode PD to charge the capacitor [err] further.
When The driving signal generating means 15 has a    the charged voltage of
the capacitor [err] approaches shift register 19 for storing data while
successively  [err] according to the predetermined rising char- shifting
the data based on a shift clock signal, a   40  acteristic thereof, the
transistor [err] is kept as it is latch circuit 20 for simultaneously
latching the data  in the OFF state. stored by the shift register 19 based
on a latch       The coil [err] serves to charge the capacitor [err] pulse
signal, an enable circuit 21 for releasing the  through the diode PD in the
form of electromag- data latched by the latch circuit 20 based on an
netic energy after the turn off of the transistor [err] enable signal, two-
input OR gates 17 for receiving   45  to thereby prevent energy of the
high- voltage both the data put out from the enable circuit 21 and
electric source from being consumed by 50 % or the latch pulse signal, and
a level changer 16 for  more by the resistors in the system. changing the
levels of the output signals of the OR    At the time of the falling of the
scanning volt- gates 17 to feed control signals to the gating     age
[err], the scanning control means 14 feeds an means 12. The level changer
16 serves to change   50   ON-OFF switching signal as shown in Fig. 3(b) to



the respective levels of the output signals of the  an N-type transistor
TR2. The energy for charging OR gates 17 into [err] to make the
corresponding      the capacitor [err] is converted into electromagnetic
gating means operate. This is because the parts    energy of a coil L2 and
then the electromagnetic other than the driving signal generating means are
energy is transferred to a capacitor Co through a operated at 5V and
therefore it is impossible to  55  diode RD after turning off of the
transistor [err]. make the gating means operate if the level of the
The capacitance value of the capacitor [err] output signal of each OR gate
17 is not converted  changes because it includes capacitance of se- into
[err].                                           lected electrostriction
elements 13. 4    7                 EP 0 393 602 B1
8 Accordingly, the scanning control means 14      and [err] are used to
facilitate control because the adjusts energy transfer speed by controlling
the   rising of the scanning voltage Vs and the falling number of times of
switching of the transistor TR2  thereof are different from each other.
while detecting the charged voltage of the capaci-    In the embodiment of
Fig. 5, therefore, the cost tor [err] to thereby attain the predetermined
rising   5   is saved though the controlling method shown is characteristic
of the scanning voltage [err].         more or less complex. The scanning
voltage generating means 10 in        In the following, the configuration
of a further Fig. 4 serves to generate a predetermined scan-    embodiment
of the invention will be described with ning voltage Vs and perform energy
exchange be-    reference to Fig. 6. In this embodiment, the scan- tween
the high-voltage electric source 5 and the   10  ning voltage [err] is
generated by a time constant capacitor [err]. Accordingly, wasteful power
con-     circuit composed of a capacitor and a resistor, sumption can be
saved.                             without feedback control. In Fig. 6, a
different refer- In the following, the configuration of a specific  ence
numeral 40 is therefore given to the scanning embodiment of the scanning
control means 14 for    control means. Resistors [err] and [err] and an
N-type operating the scanning voltage generating means   15  transistor
[err] serve as a level changer to generate as described above will be
described.              a signal as shown in Fig. 7(a) to turn-on P-type
The reference numerals 26 and 27 designate     transistors [err] and [err]
simultaneously with each first and second counters for counting the number
other. of shift clock pulses. Each of the first and second    The
turning-on of the transistor [err] gives the counters 26 and 27 has a
preset terminal for  20  rising characteristic of a scanning voltage [err]
as presetting both a start point of time and an opera-  shown in Fig. 7(d).
The turning-on of the transistor tion time width in accordance with the
latch pulse  [err] serves to charge a time-constant capacitor CT signal.
into the voltage [err] rapidly. When the transistors The reference numerals
28 and 29 designate      [err] and [err] are turned off, an N-type
transistor digital-to-analog converters (hereinafter referred to  25  [err]
is turned on to activate a P-type transistor TR7 as "D/A converters") for
converting the contents of  as a source follower to thereby change the
charged the first and second counters in the form of digital  voltage of
the time-constant capacitor CT into low signals into analog signals,
respectively.         impedance, so that the scanning voltage [err] having
The reference numerals 30 and 31 designate      a falling characteristic as
shown in Fig. 7(d) is put comparators with their one inputs supplied with
the   30  out. The time constant in the falling of the scanning shift
scanning voltage [err] commonly to each other   voltage [err] determined by
the time-constant capaci- and their other inputs supplied with the output
tor CT and the time-constant resistors [err] and [err] output signals of
the D/A converters 28 and 29         When the N-type transistor TR5 is
turned on in respectively. The comparators 30 and 31 output     the timing
as shown in Fig. 7(c), the resistor R2T their output signals when the level
of the scanning   35  operates to shorten the time constant. The falling
voltage [err] is low and when it is high, respectively.  characteristic is
shown in the solid line in Fig. 7(d). The reference numerals 32 and 33
designate      The broken line in Fig. 7(d) shows the case where AND gates
with their one inputs supplied with the  the value of the resistor R1T is
reduced to a small shift clock commonly to each other and their other
resistance value. inputs supplied with the output signals of the com-   40
Further, a desired rising characteristic can be parators 30 and 31
respectively. The frequency of  attained by addition of the same
combination as the shift clock signal is set to a value in a range of  the
combination of the transistor TRs and the resis- from 100 kHz to several
MHz.                       tor [err]. The output signals of the AND gates
32 and 33      The N-type transistor [err] is turned on as are respectively
connected to the control elec-  45  shown in Fig. 7(b) to change the level
of the trodes of the transistors [err] and [err] after level-  scanning
voltage [err] forcedly into the GND level. 



converted through a level changer 34 and directly,  The transistor [err] is
provided for the purpose of respectively.
facilitating the operation of the transistor [err], be- The target scanning
voltage and the result      cause the transistor TR7 as a source follower
can- scanning voltage [err] in the thus configured voltage   50  not
operate when the gate voltage reaches a cut-off generating means 10 and the
scanning control       voltage, and because a considerably large time is
means 14 have waveforms shown in the solid line    required for changing
the charged voltage of the and the broken line in Fig. 3(c), respectively.
capacitor CT into the GND level. The configuration of another embodiment of
In the following, a further embodiment of the the scanning voltage
generating means 10 will be   55  present invention will be described with
reference described with reference to Fig. 5.                to Fig. 8.
Fig. 8 shows the case where not only the The coils [err] and [err] of Fig.
4 are replaced by a  scanning voltage is generated based on a time single
coil [err] in Fig. 5. In Fig. 4, the two coils [err]  constant formed by a
capacitor and a resistor but 5    9                 EP 0 393 602 B1
10 the rising characteristic is determined based on the   It is to be
understood that the transistor [err] time constant. In Fig. 8, the scanning
control     and the transistor [err] in Fig. 6 and the transistors means is
not shown.                                [err] and [err] in Fig. 8 have a
purpose of prevent- When the transistors [err] and [err] are turned    ing
damage of transistors caused by short-circuit of on in the timing as shown
in Fig. 9(a), the capacitor   5   the electric source. [err] is charged
through the resistor [err]. The            On the contrary, as described
above, the level charged voltage of the capacitor [err] is put out as
changer in Fig. 10 is constituted by a bistable or the scanning voltage
[err through low impedance of   flip-flop circuit composed of four
transistors. Ac- the N-type transistor [err] in a source follower
cordingly, at least one of the transistors is in the connection. This is
the rising portion of the scan-  10   OFF state against the electric
source. Accordingly, ning voltage shown in Fig. 9(d). The P-type transis-
current flowing occurs only in a transition period, tor [err] serves to
change the scanning voltage     so that power consumption is extremely
small. into a final voltage [err].                               When the
outputs Q = [err] and [err] = 0 of the level When the transistors [err] and
[err] are turned     changer 50, an N-type transistors [err] and a P- off,
the transistor [err] is turned on to activate the   15  type transistor
TR21 in the gating means 51 are transistor [err] to thereby output the
scanning volt-  made conductive simultaneously with each other. age Vs
having rising characteristic formed in the      The gating means 51 carries
out a two-way same manner as in Fig. 6. On the other hand, the   gating
operation, so that the gating means 51 is falling of the scanning voltage
is carried out by  used in common to two input/output devices [err]
discharging the capacitor CT through the resistor  20  and [err] as shown
by the two-head arrows. [err] disposed between the capacitor CT and the
Though not shown, in the case where the transistor [err]. Figs. 9(b) and
9(c) show the timing  present invention applies to a serial printer, the of
the turning-on of the transistor [err] and the   gating means and the
driving signal generating timing of the turning-on of the transistor [err],
re-  means can be constituted by transistors without spectively.
25  using any other parts. Accordingly, the means can The scanning voltage
[err] formed as described     be prepared easily in the form of ICs. above
is shown in Fig. 9(d).                          If the gating means and the
driving signal gen- Also in the case of Fig. 8, a desired program   erating
means prepared in the form of ICs are can be attained by changing the time
constant of   mounted on a carriage carrying an ink-jet printer the
time-constant circuit or by addition of resistors  30  head, the printer
can be simplified in construction and switching circuits.
so that cost can be saved. In the following, the configuration of an em-
In the prior art, drive lines equal in number to bodiment of the level
changer and the gating       the nozzles and two or four connection cables
to means which are also the constituent parts of the  the fixed portion are
required. However, in this present invention will be described with
reference   35  invention, only one connection cable is required to Fig.
10.                                        and the number of connection
lines can be re- In Fig. 10, the reference numeral 50 designates  duced. As
shown in Fig. 1, the total number of lines a level changer constituted by a
bistable or flip-flop  is eight, namely, two lines for the scanning voltage
circuit composed of P-type transistors TR14 and    [err] two electric
source lines for the driving signal [err] and N-type transistors [err] and
[err] The   40  generating means, and four lines for the shift clock
flip-flop circuit has an advantage in that power is  signal, the data
signal, the latch pulse signal and consumed only when the state thereof is
changed.   the enable signal. Accordingly, cost can be saved. 



The reference numeral 53 designates a signal of a      Accordingly, the
space factor in the fixed por- level of about 5V. The level of this signal
is     tion of the printer is improved to attain reduction changed into the
level of [err] by the level changer  45  both in size as well as in cost.
50. An N-type transistor [err] is turned on in the      In the various
embodiments of the present in- presence of the signal. On the other hand,
an N-   vention described above, it is a matter of course type transistor
[err] is turned off because the     that various changes and modifications
can be signal is inverted by an inverter 52.              made within the
scope of the claims. At this time, the transistors TR14 and [err] are  50
As described above, according to the invention, turned on, while the
transistors [err] and [err] are  a large effect arises in that both
assembly cost and turned off, so that Q [err] and [err] = 0, respectively.
assembly space can be saved. When the signal 53 is absent, Q= 0 and [err],
Because the scanning voltage is fed back to respectively. In the level
change through the tran-  predetermined means and parts after conversion
sistor TR3, electric power is consumed by the   55  thereof into
electromagnetic energy, heat genera- resistors [err] and [err] when the
transistor [err] is in  tion and cost can be reduced when the scanning the
ON state.                                      voltage is generated. 6
11                EP 0 393 602 B1                        12 Furthermore,
the portion including the driving      one switching means, and amplifier
means in- signal generating means and the grating means          cluding a
pair of transistors at least one of can be constituted by pairs of P-type
and N-type       which is controlled based on an electric potien-
transistors. In this case, not only power consump-     tioal in said time
constant circuit and con- tion can be saved but these means can be pre-   5
nected in series to said electric source; pared in the form of ICs.
Accordingly, the present     the gating means (12) apply the scanning volt-
invention can make a large contribution to reliability  age of said
scanning voltage generating means and cost saving.
(10,40) to corresponding ones of said elec- trostriction elements (4,13) in
predetermined Claims                                         10     timing;
and said driver further comprising 1. A driver for an ink-jet printer in
which a plural-  scanning voltage control means for controlling ity of
electrostriction elements (4, 13) are se-   said  scanning  voltage
generating  means lectively actuated to press ink (3) so that the
(10,40) in synchronism with the driving signal ink is jetted out of nozzles
(1a) corresponding   15  generating means (15). to the selected
electrostriction elements (4, 13) to form characters/graphics in dot
matrices of  6. A driver as claimed in Claim 5, further com- the ink, said
driver comprising:                   prising time constant changing means
for scanning voltage generating means (10, 40) for     changing the time
constant of said time con- generating a scanning voltage (Vs) having a   20
stant circuit. predetermined waveform; gating means (12) for respectively
giving said  Patentansprlche scanning voltage (Vs) to said electrostriction
elements (13) corresponding to said gating      1. Treiber fUr einen
Tintenstrahldrucker, bei dem means (12); and                            25
eine Mehrzahl von Elektrostriktionselementen driving signal generating
means (15) for giving    (4, 13) wahlweise betitigt sind, um auf Tinte
driving signals to said gating means (12), re-     (3) einen Druck
auszulben, so daB die Tinte spectively.
aus DUsen (la) ausgestoBen wird, welche den gewAhIten
Elektrostriktionselementen (4, 13) 2. A driver as claimed in Claim 1, in
which said  30   zugeordnet sind, um Zeichen/Grafikelemente in scanning
voltage generating means (10, 40)         Punktmatrizen der Tinte zu
bilden, wobei der comprises first and second switching means
Treiber umfalt: for defining the rising and falling of said scan-
Abtastspannungserzeugungsmittel (10, 40) zur ning voltage (Vs), and a
feedback circuit in-      Erzeugung einer Abtastspannung (Vs) mit einer
cluding coil means.                        35      vorbestimmten
Wellenform; Verknapfungsschaltmittel (12) zur jeweiligen 3. A driver as
claimed in Claim 1, in which said       Abgabe der Abtastspannung (Vs) an
die Elek- scanning voltage generating means (10, 40)
trostriktionselemente (13), welche den Ver- comprises a time constant
circuit constituted      knapfungsschaltmitteln (12) zugeordnet sind; 



by a resistor and a capacitor, a switching   40    und means for actuating
said time constant circuit     Antriebssignalerzeugungsmittel (15) zur
jeweili- to operate in a predetermined cycle, and an        gen Abgabe von
Antriebssignalen an die Ver- amplifier for outputting the voltage change
knUpfungsschaltmittel (12). caused in said time constant circuit as a low-
impedance output signal.                   45  2. Treiber gem8 Anspruch 1,
bei dem das Ab- tastspannungserzeugungsmittel (10, 40) erste 4. A driver as
claimed in Claim 1, 2 or 3, whose       und zweite Schaltmittel zur
Bestimmung des gating means (12) and driving signal generat-
Ansteigens und Fallens der Abtastspannung ing means (15) are mounted on a
carriage of a      (Vs) und eine RUckkopplungsschaltung mit serial ink-jet
printer in which said carriage   50  Spulenmitteln umfal3t. moves a printer
head constituted by said noz- zles (1a) and said electrostriction elements
3  Treiber gemAB Anspruch 1, bei dem das Ab- (4,13).
tastspannungserzeugungsmittel (10, 40) eine durch einen Widerstand und
einen Kondensa- 5. A driver according to claim 1, wherein     55      tor
gebildete  Zeitkonstantenschaltung, ein the scanning voltage generating
means (10,40)      Schaltmittel zur BetAtigung der Zeitkonstanten- comprise
a time constant circuit connected in      schaltung, um in einem
vorbestimmten Zyklus series to an electric source through at least      zu
arbeiten, und einen Verstarker zur Ausgabe 7    11             EP 0 393 602
B1                    12 Furthermore, the portion including the driving
one switching means, and amplifier means in- signal generating means and
the grating means           cluding a pair of transistors at least one of
can be constituted by pairs of P-type and N-type        which is controlled
based on an electric potien- transistors. In this case, not only power
consump-      tioal in said time constant circuit and con- tion can be
saved but these means can be pre-   5       nected in series to said
electric source; pared in the form of ICs. Accordingly, the present
the gating means (12) apply the scanning volt- invention can make a large
contribution to reliability  age of said scanning voltage generating means
and cost saving.                                        (10,40) to
corresponding ones of said elec- trostriction elements (4,13) in
predetermined Claims                                          10
timing; and said driver further comprising 1. A driver for an ink-jet
printer in which a plural-   scanning voltage control means for controlling
ity of electrostriction elements (4, 13) are se-    said  scanning  voltage
generating  means lectively actuated to press ink (3) so that the
(10,40) in synchronism with the driving signal ink is jetted out of nozzles
(1a) corresponding   15  generating means (15). to the selected
electrostriction elements (4, 13) to form characters/graphics in dot
matrices of   6. A driver as claimed in Claim 5, further com- the ink, said
driver comprising:                    prising time constant changing means
for scanning voltage generating means (10, 40) for      changing the time
constant of said time con- generating a scanning voltage (Vs) having a   20
stant circuit. predetermined waveform; gating means (12) for respectively
giving said   PatentansprUche scanning voltage [err] to said
electrostriction elements (13) corresponding to said gating       1.
Treiber fUr einen Tintenstrahidrucker, bei dem means (12); and
25      eine Mehrzahl von Elektrostriktionselementen driving signal
generating means (15) for giving     (4, 13) wahlweise betdtigt sind, um
auf Tinte driving signals to said gating means (12), re-      (3) einen
Druck auszu0ben, so daB die Tinte spectively.
aus DOsen (1a) ausgestoBen wird, welche den gewAhIten
Elektrostriktionselementen (4, 13) 2. A driver as claimed in Claim 1, in
which said  30    zugeordnet sind, um Zeichen/Grafikelemente in scanning
voltage generating means (10, 40)          Punktmatrizen der Tinte zu
bilden, wobei der comprises first and second switching means
Treiber umfaBt: for defining the rising and falling of said scan-
Abtastspannungserzeugungsmittel (10, 40) zur ning voltage [err], and a
feedback circuit in-       Erzeugung einer Abtastspannung (Vs) mit einer
cluding coil means.                         35      vorbestimmten
Wellenform; 



Verknapfungsschaltminel (12) zur jeweiligen 3. A driver as claimed in Claim
1, in which said        Abgabe der Abtastspannung (Vs) an die Elek-
scanning voltage generating means (10, 40)          trostriklionselemente
(13), welche den Ver- comprises a time constant circuit constituted
kn~pfungsschaltmitteln (12) zugeordnet sind; by a resistor and a capacitor,
a switching   4o     und means for actuating said time constant circuit
Antriebssignalerzeugungsmittel (15) zur jeweili- to operate in a
predetermined cycle, and an         gen Abgabe von Antriebssignalen an die
Ver- amplifier for outputting the voltage change
knOpfungsschaltmittel (12). caused in said time constant circuit as a low-
impedance output signal.                   45  2. Treiber gemAG Anspruch 1,
bei dem das Ab- tastspannungserzeugungsmittel (10, 40) erste 4. A driver as
claimed in Claim 1, 2 or 3, whose        und zweite Schaltmittel zur
Bestimmung des gating means (12) and driving signal generat-
Ansteigens und Fallens der Abtastspannung ing means (15) are mounted on a
carriage of a       (Vs) und eine RUckkopplungsschaltung mit serial ink-jet
printer in which said carriage   5o  Spulenmitteln umfalt. moves a printer
head constituted by said noz- zles (1a) and said electrostriction elements
3. Treiber gemRB Anspruch 1, bei dem das Ab- (4,13).
tastspannungserzeugungsmittel (10, 40) eine durch einen Widerstand und
einen Kondensa- 5. A driver according to claim 1, wherein      55       tor
gebildete  Zeitkonstantenschaltung, ein the scanning voltage generating
means (10,40)       Schaltmittel zur Betatigung der Zeitkonstanten-
comprise a time constant circuit connected in       schaltung, um in einem
vorbestimmten Zyklus series to an electric source through at least       zu
arbeiten, und einen Verst~rker zur Ausgabe 7    13                EP 0 393
602 B1                    14      t1I  liI 1llII II I!II * c   L  N   s I
der in der Zeitkonstantenschaltunf bewirkten       ment (12) ; et
Spannungsanderung als ein Ausgangssignal              un moyen de
production de signaux de niederer Impedanz aufweist.
commande (15) pour fournir des signaux de commande respectivement auxdits
moyens de 4. Treiber gemaB Anspruch 1, 2 oder 3, dessen   5
d6clenchement (12). VerknOpfungsschaltmittel (12) und Antriebssi-
gnalerzeugungsmittel (15) auf einem Schlitten  2. Driver selon la
revendication 1, dans lequel, eines  Serientintenstrahidruckers  angebracht
lesdits moyens de production d'une tension de sind, wobei der Schlitten
einen Druckkopf be-      balayage (10,40) comprennent des premier et wegt,
welcher durch die DOsen (1 a) und die  lo    second moyens de commutation
pour definir la Elektrostriktionselemente (4, 13) ausgebildet      mont6e
et la chute de ladite tension de balaya- ist.
ge (Vs) , et un circuit de r6action comprenant un moyen de bobine. 5.
Treiber gemaB Anspruch 1, bei dem die Abtastspannungserzeugungsmittel (10,
40)  15  &  Driver selon la revendication 1, dans lequel eine
Zeitkonstantenschaltung, welche mit einer    lesdits moyens de production
de la tension de Stromquelle durch mindestens ein Schaltmittel
balayage (10,40) comprennent un circuit de in Reihe geschaltet ist, und
Verstarkermittel      constante de temps constitue d'une resistance mit
einem  Paar Transistoren, wobei minde-         et d'un condensateur, un
moyen de commuta- stens einer davon basierend auf einem elektri-  20  tion
destine & actionner ledit circuit de schen Potential in der
Zeitkonstantenschaltung     constante de temps pour fonctionner selon un
gesteuert ist, mit der Stromquelle in Reihe        cycle pr6determine et un
amplificateur destin6 geschaltet, aufweisen;                             A
d6livrer la variation de tension provoqu~e die Verknlpfungsschaltmittel
(12) die Abtast-      dans ledit circuit de constante de temps sous
spannung der Abtastspannungserzeugungsmit-  25    forme d'un signal de
sortie A basse impedan- tel (10, 40) an entsprechende Elektrostriktions-
ce. elemente (4, 13) zu vorgegebenen Zeiten anle- gen
4. Driver selon la revendication 1, 2 ou 3, dont les und wobei der Treiber
des weiteren                 moyens de declenchement (12) et les moyens
Abtastspannungssteuermittel, um die Abtast-  3o    de production de signaux
de commande (15) 



spannungserzeugungsmittel (10, 40) synchron        sont mont6s sur un
chariot d'une imprimante mit den Antriebssignalerzeugungsmitteln (15)
serie a jet d'encre dans laquelle ledit chariot zu steuem, umfaft.
deplace une tote d'imprimante constituee par lesdites buses (la) et lesdits
elements d'elec- 6. Treiber gemiSB Anspruch 5, der des weiteren  3s
trostriction (4,13). Zeitkonstantenanderungsmittel zur Anderung der
Zeitkonstante der Zeitkonstantenschaltung  5. Driver selon la revendication
1, dans lequel aufweist.                                             les
moyens de production de la tension de balayage (10,40) comprennent un
circuit de >   Revendicatlons                                40
constante de temps connecte en serie a une source 6lectrique par
l'intermddiaire d'au 1. Driver pour imprimante a jet d'encre dans le-
moins un moyen de commutation et un moyen quel une pluralite d'6lements
d'electrostriction   amplificateur comprenant une paire de transis- (4,13)
sont selectivement actionnes pour pres-    tors dont l'un au moins est
commande sur la ser 1'encre (3) de sorte que l'encre est 6mise  45  base
d'un potentiel electrique dudit circuit de sous forme de jet & partir de
buses (1 a) cor-     constante de temps et connecte en s6rie a respondant
aux 6lements d'electrostriction se-     ladite source electrique;
lectionn6s (4,13) pour former des caracte-            les moyens de
declenchement (12) appli- res/graphiques selon des matrices de points
quent la tension de balayage desdits moyens d'encre, ledit driver
comprenant:         50       de production de tension de balayage (10,40)
des moyens de production d'une tension         aux 6l6ments correspondants
desdits el6ments de balayage (10,40) pour produire une tension
d'electrostriction (4,13) selon un rythme pred6- de balayage (Vs) possedant
une forme d'onde        termine; pred6terminee;
et ledit driver comprenant de plus des moyens de declenchement (12) pour
ss          un moyen de commande de tension de fournir respectivement la
tension de balayage      balayage pour commander lesdits moyensde (Vs)
auxdits elements d'electrostriction (13)      production de tension de
balayage (10,40) en correspondant auxdits moyens de declenche-
synchronisme avec le moyen de production du 8    15                 EP 0
393 602 B1                    1    11 M signal de commando (15). 6. Driver
selon la revendication 5, comprenant en outre un moyen de changement de
constante de temps destin6 a changer la constants de   5 temps dudit
circuit de constante de temps. 10 15 20 25 30 35 40 45 50 55 9    


