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factory printhead operation are about [err] Varia- tons of about [err] can
be tolerated. Many things This invention relates to thermal inkjet types of
influence the temperature of the nozzle, these printers for producing
printed text and/or graphics and  include: the ambient temperature of the
environment, more particularly to arrangements for controlling the   5
the amount of use a particular nozzle gets, the loca- uniformity of the ink
drops in such printers by provid-  tion of a nozzle on the nozzle
substrate, i.e., near an ing a control of the temperature of the printhead
or  edge or toward the center of the nozzle substrate. pen.
In addition, certal dyes (and dye transport The appearance of printed text
or graphics pro-  agents) are more sensitive to temperature than duced by
thermal inkjet print heads varies if the vis-  10  others. The magenta
nozzles may be more sensitive cosity of the ink changes. Viscosity is
affected by the  to low temperatures than the black nozzles, for inst-
printhead temperature which in turn varies with the  ance. use profile of
the printhead and the temperature envi-  Therefore, the determination of
temperature at or ronment in which the printer operates.              near
each individual nozzle in a nozzle substrate is One prior art approach
taken in dealing with this  15  necessary to optimize printhead performance
and problem has been to provide a spittoon into which ink  hence to
maximize print quality. drops are ejected prior to commencing printing. The
The printhead temperature is determined by sev- purpose of this is twofold.
First such ink drop ejection  eral means. One is by placing temperature
sensing tends to clear viscous plugs from the nozzle of the  transducers on
the substrate for each nozzle. Alterna- thermal inkjet printhead and
second, this preliminary  20  tively, a thermistor is placed on the printed
circuit use of the printhead provides a warm up interval,   board to which
the printhead is attached. This assem- hopefully to achieve a printhead
temperature at or   bly is mounted on the printer carriage. Using the out-
near a desired temperature for printing purposes.   put of the thermistor a
close estimate of the printhead Another prior art effort in dealing with
this problem  temperature is achieved. Thermal models of the pens has been
to provide a multi-grade ink in which the   25  or printheads are provided
and these are used in con- change In viscosity over a limited range of
printhead  junction with printhead temperature sensors to pro- operacting
temperatures would not result in signific-  vide the information useful in
controlling the printhead ant degradation of print quality.
or temperature. Profiles of the use of each nozzle are While such prior art
developments have provided  developed. These profiles when compared with a
improvements in the quality of printed text, improve-  30  thermal model
provide information useful in control- ments in thermal inkjet printhead
operation are known  ling head temperature. from DE-A-3546138 and
US-A-4544931. The present        Temperature compensation and control is
pro- invention aims to improve over this known prior art by  vided for both
low printhead temperature and high improving the control of thermal inkjet
printhead tem-  printhead temperature. perature.
35      At low temperatures low energy pulses are sent According to the
present invention there is pro-  to a nozzle to heat it These pulses are
below the vided a temperature control system for a thermal    threshold
which would cause a drop of ink to be fired. inkjet printer, having a
printer carnage drive, a printer  The number of pulses used in this warm up
process carriage movable by said printer carriage drive across  is based on
the nozzle's temperature, the location of a printing zone between sweep
limit positions and   40  the nozzle in the substrate, the dye (color) in
the movable to and from a rest position in response to  nozzle, and the use
profile of the nozzle. print commands, and having a thermal inkjet prin-
Another warming method which is employed is to thead mounted on said
carriage, comprising:         fire some drops of ink from the nozzle into a
spittoon means including print drive circuits coupled to  which is located
near the writing area but in a position said thermal inkjet printhead for
producing electrical  45  outside of the writing area. The number of drops
fired pulses for firing inkdrops from said thermal inkjet prin-  into this
spittoon are based upon the temperature. thead in said printing zone and
for stopping said elec  which is sensed, the nozzle location on the
substrate, trical pulses outside of said printing zone;       the color of
the ink in the nozzle and the use profile of temperature sensor means for
sensing the      the nozzle. temperature of said thermal inkjet printhead;
and  50  At high temperature, the use profile and the tem- means responsive
to said temperature sensor   perature sensors are monitored to see if a
particular means for controlling said means including print drive  nozzle
exceeds its operable range. If this is the case, circuits to reduce the
data throughput by idling the  printing is stopped until the temperature
drops or in printer carriage outside of the printing zone above a  the
alternative where more than one nozzle is on the predetermined sensed
temperature and thereby to  55  substrate another nozzle is used. maintain
the temperature of said thermal inkjet prin-  If a nozzle is unused for
some time, the dye trans- thead substantially at a predetermined
temperature.  port agent can evaporate, leaving a viscous plug in Normal
nozzle substrate temperatures for satis-  the nozzle. This evaporation is
both temperature and 2    



3                   EP 0 300 634 B1                  4 time dependent. The
nozzle use and temperature pro-  microprocessor for controlling ink drop
firing, pro- files are used in this situation to indicate when a  duces
scale count signals coupled to the microp- nozzle needs to be cleared by
firing ink drops into the  rocessorvia a bus 16 for motor control, produces
print spittoon. Low energy pulses which are below the level  limit signals
from print bands B of the scale, and pro- needed to fire ink drops are also
used to warm and   5   duces carriage sweep limit signals from the sweep
thin the viscous plugs depending upon the tempera-  limit bands A of the
scale, respectively. ture and nozzle use profiles. Pulsing may be used
The microprocessor compares the desired car- independently of spitting or
may be used prior to spit-  riage position, which it generates in response
to its ting to facilitate clearing the nozzles.            input 1 with the
carriage position derived from The invention will be further understood by
refer-  10  encoder feedback while scanning the scale divisions, enceto the
following specification when considered in  and then computes the required
control forthe motor. conjunction with the accompanying drawings, in
This is an incremental process and is repeated in one which:
embodiment of this invention at 200times persecond. Figure 1 is a block
diagram of an improved ther-  This computation of motor control voltage
provides mal inkjet printer control system, including provi-  15  the basis
for control of print carriage speed between sions for controlling the
temperature of the     the print limit bands B within which printing takes
printhead, in accordance with the principles of  place. this invention;
The encoder which is shown, is a single channel Figure 2 is a block diagram
illustrating details of  incremental position encoder. This encoder
functions the printhead temperature control system of this  20   as the
feedback element in the control system. Its invention; and
description here is believed to be sufficient for an Figure 3 is a flow
chart illustrating the decision  understanding of this invention. making
process in the different functional modes    In one practical embodiment of
this invention, of operation.                                    there are
90 scale divisions per 2.54 cm (per inch) on Figure 1 is a block diagram of
a thermal inkjet  25  the encoder scale. The control circuit 4 doubles this
printhead temperature control system embodying the  to provide 180 pulse
conts per 2.54 cm (per inch) principles of this invention. Print data may
be supplied  required by the print heads for printdropfirng. Control from
an instrumentality such as a computer (not     circuit 4 also quadruples
the scale division pulse shown). Such print data is applied as input via a
bus  counts to provide 360 pulse counts per 2.54 cm (per 1 to a
microprocessor 2. In response to this input, as   30  inch) of scale
required by the motor control. well as other inputs, yet to be described,
the microp-  When leaving the printing zone, the carriage is rocessor
produces control signals which are coupled  decelerated in the space
between the print limit bands by a bus 3 to a control circuit 4 which has
multiple  B and the sweep limit bands A. During printing, the functions.
The control circuit 4 produces a pulse width  carriage is stopped and
reversed in the sweep limit modulated signal which is coupled by a circuit
5 to a   35   bands A, and then accelerated to print speed between pulse
width modulation amplifier 6 supplied with    the sweep limit band A and
the print limit band B. At power from a power source 7. The amplifier 6
trans-  the print limit band B, stat-of-print is initiated resulting forms
and amplifies the input signal thereto to pro-  in the production of the
print drop firing signals coup- duce a drive voltage coupled by a circuit 8
to a motor  led by the bus 15 to the microprocessor. 9. The motor 9 in this
application is a DC motor func-  40  A printhead assembly 20 comprising a
printhead tioning as a print carriage drive motor. The motor 9  21 and
print drive circuit 22 is mounted on the print drives a mechanism i 0, such
as a pulley and belt sys-  carriage and moves with the print carriage in
the axis. tem, connected to a print carriage 11, to move the car-  The
printhead 21 is of the thermal inkjet type. It may riage in its axis. An
encoder 12, comprising an     be a single color or a multi-color printhead.
A nozzle encoder body 12a and an encoder scale 13 responds   45   array is
provided for each color of ink in the printhead. to carriage motion. The
encoder scale 13 is secured  Thermal excitation for each nozzle in each
nozzle at its ends to the printer chassis (not shown) in a posi-  array is
used to fire the ink drops. This thermal exci- tion spanning and
paralleling the carriage axis. The  tation in the form of voltage pulses is
provided by the encoder body 12a which is mounted on the printer car-
print drive circuit 22. Such arrangements are well riage, includes an
optical scale detector therewithin  50   known. The print drive circuits 22
conventionally com- which scans the tape as the carriage moves in its axis.
prise a printed circuit board to which the printhead is Scale count
signals, as well as signals indicative of  connected, forming the printhead
assembly 20. start-of-print or end-of-print, from print limit bands B,  The
microprocessor produces print data signals carriage sweep limitsignals from
sweep limit bands A,  for controlling the firing of the printhead nozzles.
The etc., which are produced by the encoder, are coupled   55   print data
signals provide information for pulse for- as feedback via circuit 14 to
the control circuit 4. Con-  mation, for nozzle firing, for printing text
and/or trol circuit 4, using the encoder signals, produces ink  graphics
and formaintaining uniformity of inkdrops by drop firing rate signals,
coupled via a bus 15 to the  controlling printhead temperature. In
accomplishing 3    



5                EP 0 300 634 B1                  6 this, the print data
output microprocessor is coupled  to the printhead drive circuits 22
through a print pulse a bus 23 to a logic array circuit 24. The logic array
counter 24b forming part of the logic array circuit 24. circuit comprises a
pulse generator and a pulse     The output of the print pulse counter is
coupled back counter with provisions for pulse width control. The  to the
data processing section 2a of the microproces- logic array circuit produces
pulses coupled to the print   5   sor where it is used to compute the print
drop pulse drive circuits for selectively, and individually firing the
rate of the printhead. This print drop pulse rate is used nozzles of the
print heads in a sequence to produce  by the data processor in accessing
use profiles in its the text and/or graphics of the print data 1 as the
read only memory section, for providing pulse printer carriage moves
through the print zone be-   generating input to the pulse generator so
that, for tween the print limit bands B on the scale.    10  example, in a
multi-printhead printer another prin- Temperature compensation is provided
in part by  thead may be selected for printing. In the alternative,
measuring the temperature of the printhead. This may  for example, in a
single printhead arrangement, be done by providing a nozzle substrate
having tern-  excessive temperature alone or rising temperature perature
sensitivity, or by placing a temperature sen-  with a high use profile may
be processed by the data sor TS on the nozzle substrate, or by locating a
15  processing section of the microprocessor to produce temperature sensor
TS such as a thermistor on the   a control to reduce data throughput to
preventthe rise carriage printed circuit board or on the printhead.  in
temperature. This concept is tied in with the dwell Such temperature
sensors are used to provide the    time between the lines of print data. It
is feasible input needed to estimate the printhead temperature,  because
the printhead temperature time constant is which, in turn, can be used to
control the printhead   20  long in comparison with the carriage sweep time
in the temperature, using inexpensive electronics. As indi-  axis. Thus the
microprocessor produces motor control cated in Figure 1 the output of the
temperature sensor  of a character to provide a predetermined dwell time TS
is connected to the microprocessor 2. The print  of the carriage in either
of the sweep limit bands A on drive circuits are supplied with power by a
power sup-  the scale. These dwell intervals may take place at the ply 26.
The output of the temperature sensor TS is  25  end of each carriage sweep
or at the end of selected also coupled as a control input to the power
supply 26  carriage sweeps to control the printhead temperature and is used
to regulate print pulse energy inversely  as required. proportionally to
printhead or nozzle temperature.      Where multiple nozzle arrays are
provided on a Thus, temperature sensing at the printhead is used  single
substrate, the location of the nozzle array on directly to control the
power supply so that the pulse   30  the substrate has a bearing on its
temperature. Simi- energy which is applied for firing the ink drops results
larly ink color is a factor in temperature control in uniformity of the ink
drops. In the microprocessor,  because some colors are more sensitive to
low tem- the indication of printhead temperature is employed in  peratures
than others. a decision making process to determine the tempera-     When
the printhead is not in use, it resides in a ture condition of the nozzles,
i.e., whether the nozzles   35   park or rest position in a limit of
carriage movement in are cold or whether the nozzles are overheating and
which the carriage is removed entirely of the carriage is used with
processor based information as to the  print sweep range. This position is
determined by a location of the nozzles on the substrate the colorofthe
park band C on the scale, as seen in Figure 1. When ink in a particular
printhead and the use profile of that  not in use, head temperatures may be
below those printhead, for providing input to the logic array circuit  40
which are acceptable for printing. The printhead 24 for producing print
pulses for firing the nozzles of  assembly 20 is shown in park position in
dot-dash out- that particular printhead, to maintain uniformity in the
line in Figure 1. Adjacent the printhead, in a position ink drops which are
fired.                          toward the adjacent sweep limit band A on
the scale, The organizational concept of that aspect of this  is a spittoon
27, also shown in dot-dash outline. In this temperature control system is
illustrated in Figure 2.  45  circumstance, when a print demand is made,
the data In Figure 2 the microprocessor is shown in dot-dash  processor
section of the microprocessor may deter- outline. For the purpose of this
description, it com-  mine that a viscous plug exists in the printhead
prises a data processing section 2a and a read only  nozzle. Thus, when the
command is issued for the memory section 2b. The data processing section
uses  carriage to move out of park position to perform  a the print data
instructions on bus 1 to provide input by   50  printing operation, the
microprocessor provides an a bus 1a to a pulse generator 24a in the logic
array cir-  instruction to the pulse generator 24a to produce print cuit 24
for printing text. Print pulse timing in this res-  drop firing pulses
timed to expel print drops into the peCt is determined by the
microprocessor using the  spittoon as the carriage moves out of the park
position print drop firing signals on the bus 15 atan input of the  for a
printing operation. This operation clears any data processing section. Thus
text is printed by the  55   plugs which may exist in the nozzles and
additionally printhead 21 as the print carriage sweeps in its axis
provides a degree of warm up depending upon the between the print limit
bands B on the scale.       number of print pulses that have been applied
in firing The output of the pulse generator 24 is coupled  ink drops into
the spittoon. 4    



7                   EP 0 300 634 B1                  8 In other
circumstances, if the printhead exists in    means for controlling said
printercarriage drive a low temperature situation unacceptable for printing
(9,10) to stop said printercarriage (11) in a sweep limit and the use
profile is such that no viscous ink plugs  position and to dwell therein to
permit said thermal exist in the nozzle, warm up pulses for the printhead
inkjet printhead (21) to cool when the temperature may be selected. Warm up
pulse instructions from the   5   thereof is above said predetermined
temperature. microprocessor, initiated by the data processing sec-   3. A
system according to claim 1, wherein the tion accessing thewarm up pulse
data of the read only  means responsive to said temperature sensor means
memory section, provides instructions to the pulse  (TS) comprises: width
control section of the pulse generator 24a to       means responsive to a
print command as said produce warm up pulses. These are time limited volt-
10  printer carriage (11) is moved from said rest position age bursts which
heat but are too short to expel ink  by said printer carriage drive (9,10)
for causing said from the printhead.                                 means
including print drive circuits (22) to apply elec- The flow chart of Figure
3 characterizes these  tric pulses to said thermal inkjet printhead (21)
for fir- functions of the temperature control system. If there  ing ink
drops when the temperature of said thermal is overheating the decision is
to stand idle as in dwell  is  inkjet printhead (21) is below said
predetermined tem- time in the sweep limit bands A of the carriage, or in
perature. a multi-nozzle single color head assembly, to shift     4. A
system according to claim 1, wherein the nozzles. In the event of a viscous
plug, warming    means (20) including print drive circuits (22) coupled
pulses and/or spitting of the nozzles may be        to said thermal inkjet
printhead (21) comprises: employed. In the event the nozzles are cold,
nozzle  20     a power supply (26) coupled to said print drive pulsing
forwarming and/or spitting may be employed.  circuits (22) and controlled
by said means (2) respon- These decisions and actions always precede a
follow-  sive to said temperature sensor means (TS) so that ing printing
operation.                             power supplied to said print drive
circuits (22) is This printhead temperature control for maintain-  reduced
for temperatures of said thermal inkjet prin- ing uniformity and quality of
print or graphics is applic-  25  thead (21) above said predetermined
temperature able in all thermal inkjet systems.                 and
increased for temperatures of said thermal inkjet printhead (21) below said
predetermined tempera- ture. Claims
5. A system according to claim 1, comprising: 30        means (24) for
counting said electrical pulses; 1. A temperature control system for a
thermal    means (2) for computing a pulse rate from said elec- inkjet
printer, having a printer carriage drive (9,10). a  trical pulses; printer
carriage (11) movable by said printer carriage    means for determining a
quantity representing drive (9,10) across a printing zone between sweep
the intensityof use, i.e., the use profile of said thermal limit positions
(ABC) and movable to and from a rest  35  inkjet printhead (21) from said
pulse rate; and position in response to print commands, and having
means responsive  to said  quantity for a thermal inkjet printhead (21)
mounted on said car-  additionally controlling said means (20) including
print riage (11), comprising:                             drive circuits
(22). means (20) including print drive circuits (22)     6. A system
according to claim 1, wherein: coupled to said thermal inkjet printhead
(21) for pro-  40  said means (2) responsive to said temperature ducing
electrical pulses for firing inkdrops from said  sensor means (TS) controls
said means (20) includ- thermal inkjet printhead (21) in said printing zone
and  ing print drive circuits (22) to produce electrical pulses for
stopping said electrical pulses outside of said print-  of limited duration
to warm said thermal inkjet prin- ing zone;
thead (21) but not to fire inkdrops. temperature sensor means (TS) for
sensing   45 the temperature of said thermal inkjet printhead (21); and
Patentansprriche means (2) responsive to said temperature sen- sor means
(TS) for controlling said means including     1. Temperaturregelsystem fOr
einen thermischen print drive circuits (22) to reduce the data throughput
5o   Tintenstrahldrucker mit einem  Druckerschlittenan- by idling the
printer carriage (11) outside of the print-  trieb (9,10). einem
Druckerschlitten (11), der mittels ing zone above a predetermined sensed
temperature   des Druckerschlittenantriebs (9,10) Ober eine Druck- and
thereby to maintain the temperature of said ther-  zone zwischen
Bereichs-Grenzstellungen (AB,C) mal inkjet printhead (21) substantially at
a predeter-  aus einer Ruhestellung in Antwort auf Drucksignale mined
temperature.                            55   hin- und herbeweglich ist, und
einem thermischen 2. A system according to claim 1, wherein the
Tintenstrahidruckkopf (21). deran dem Schlitten (11) means responsive to
said temperature sensor means   angebracht ist. umfassend: (TS) comprises:
eine Vorrichtung (20) mit Druckerantriebs- 5    
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}    9              EP0300634B1                     10 schaltungen (22),
die mit dem thermischen Tinten-  schen Pulse; Lurahldruckkopf (21) zum
Erzeugen elektrischer Pulse      einer Vonichtung (2) zum Berechnen elner
zum AusstoBen von TintentrOpfchen aus dem thermi-  Pulsrate der elektischen
Pulse; schen Tintenstrahldruckkopf (21) in der Druckzone        elner
Vonichtung zum  Bestimmen einer und zum Stoppen der elektrischen Pulse
auBerhalb   5   Menge, welche die Intensitat der Nutzung, d. h. das
der.Druckzone;                                     Nutzungsprofil des
thermischen Tintenstrahidruck- eine Temperaturffhlvorrichtung (TS) zum Fih-
kopfes (21) aus der Pulsrate bestimmt; und len der Temperatur des
thennischen Tintenstrahl-         einer Vorrichtung, welche auf die Menge
zum druckkopfes (21) und                               zusatzlichen
Kontrollieren der die Druckerantriebs- eine Vorrichtung (2), welche auf die
Tempera-  io  schaltungen (22) autweisenden Vorrichtung (20)
turfUhIvorrichtung (TS) reagierend die Vorrichtung mit  reagiert. den
Druckerantriebsschaltungen (22) regelt, urn den    6. System nach Anspruch
1, Datendurchlauf zu vermindern, indem  man den             bei dem die auf
die TemperaturfuhIvorrichtung Druckerschlitten (11) aulerhalb der Druckzone
bei  (TS) reagierende Vorrichtung (2) die die Drucker- einer Temperatur
oberhalb einer vorbestimmten   J5  antriebsschaltungen (22) umfassende
Vorrichtung gemessenen Temperatur leerlaufen laBt und dadurch  (20) regelt,
um elektrische Pulse begrenzter Dauer die Temperatur des thermischen
Tintenstrahidruck-  abzugeben, um so den thermischen Tintenstrahl- kopfes
(21) im wesentlichen auf einer vorbestimmten  druckkopf (21) zu wairmen,
aber keine Tintentropf- Temperatur hilt.
chen auszustoBen. 2. System nach Anspruch 1, bei dem die Vonrich-  20 ng,
welche auf die Temperaturfrihivorrichtung (TS) Krsagiert,
Revendications Mittel zum Regein des Druckerschlittenantrie- bes (9,10) zum
Stoppen des Druckerschlittens (11) in   1. Un systeme de reglage
detemperature desffne einer Bereichs-Grenzstellung und zum Verbleiben   25
A une imprimante thermique ajet d'encre, comportant darin aufweist, urn den
thernischen Tintenstrahl-  un entrathement (9, 10) de chariot d'imprimante,
un druckkopf (21) abkihlen zu lassen, wenn seine Tem-  chariot (11)
d'imprimante mobile sous l'effet dudit peratur oberhalb der genannten
vorbestimmten       entraThement (9, 10) de chariot d'imprimante sur une
Temperatur ist.                                    zone dOimpression entre
des positions limites (A, B, C) 3. System nach Anspruch 1, bei dern die
Vonrich-  30  de balayage et mobile en va-et-vient a partir d'une tung,
weiche auf die Temperaturtfuhlvorrichtung (TS)  position de repos en
r6ponse A des ordres dOimpres- reagiert, umfaBt
sion, et comportant une tete thermique d'impression auf einen Druckbefehl
reagierende Mittel,    (21) A jet d'encre montee sur ledit chariot (11),
wenn der Druckerschlitten (11) aus der Ruhestellung  comprenant: mittels
des Druckerschlittenantriebes (9,10) bewegt  35  un moyen (20) incluant des
circuits (22) d'exci- wird, urn die Vorrichtung mit den Druckerantriebs-
tation d'impression coupl6s A ladite tete thermique schaltungen (22) zu
veranlassen, elektrische Pulse  dOimpression (21) A jet d'encre pour
produire des zu dem thermischen Tintenstrahidruckkopf (21) abzu-
impulsions electriques pour projeter des gouttes qeben, und diesen somit
Tintentr6pfchen ausstoBen  d'encre A partir de ladite tete thenmique
d'impression . lassen, wenn die Temperatur des thermischen Tin-  40  (21) A
jet d'encre dans ladite zone d'impression et tenstrahldruckkopfes (21)
unterhalb der genannten  pour anrrter lesdites impulsions electriques A
lexte- vorbestimmten Temperatur ist.                      rieur de ladite
zane d'irnpression; 4. System nach Anspruch 1, bei dem die Vonrich-
un moyen d6tecteur de temperature (TS) pour tung (20) mit den
Druckerantriebsschaltungen (22),  detecter la temperature de ladite t~te
thermique welche mit dem thermischen Tintenstrahidruckkopf  45
d'impression (21) A jet d'encre; et (21) verbunden sind, umfaBt
un moyen (2) sensible audit moyen ditecteur eine Energiespeisung (26),
welche mit den     de temperature (TS) pour rngler ledit moyen incluant
Druckerantriebsschaltungen (22) verbunden und von  des circuits (22)
d'excitation d'impression afin de deraufdie Temperaturffihlvorrichtung (TS)
reagieren-  reduire le debit de donnee en airitant le chariot (21) den
Vorrichtung (2) geregelt ist, so daB zu den Druck-  5o  d'imprimante A
lexterieur de la zone d'impression au- erantriebsschaltungen (22) gespeiste
Energie bei   dela d'une temperature dc6tect6e prdtederminee et
Temperaturen des thermischen Tintenstrahidruck-    pour maintenir ainsi
sensiblement A une temperature kopfes (21) oberhalb der vorbestimmten
Temperatur  pred6terninee la temp6rature de ladite t~te thermi- verringert
wird und bei Temperaturen des thermi-   que d'imprimante (21) a jet
d'encre. schen Tintenstrahldruckkopfes (21) unterhalb der  ss   2. Un
systeme selon la revendication 1, dans vorbestimmten Temperatur vergr6Bert
wird.          lequel le moyen sensible audit moyen detecteur de 5. System
nach Anspruch I mit                  temperature (TS) comprend: einer
Vorrichtung (24) zum Zahlen der elektri-     un moyen pourreglerledit
entratnement (9, 10) 6 I     L!11   NIII  S11 1l 111   
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d'imprimante pour arrOter ledit chariot (1 1) d'imprimante dans une
position limite de balayage et pour y sejoumer afin de permettre a ladite
tote ther- mique d'impression (21) A jet d'encre de se refroidir lorsque sa
temperature est superieure a ladite tempe-   5 rature pr6deternmin6. 3. Un
systeme selon la revendication 1, dans lequel le moyen sensible audit moyen
detecteur de temperature (TS) comprend: 10 un moyen sensible A un ordre
d'impression lors- quo ledit chariot d'imprimante (11) est d6plac6 depuis
ladite position de repos par ledit entratnement (9, 10) de chariot
d'imprimante pour amener ledit moyen incluant des circuits (22)
d'excitation d'impression A   15 appliquerdes impulsions electiques A
ladite t~te ther- mique dimpression (21) A jet d'encre pour projeter des
gouttes d'encre lorsque la tmperature de ladite tftet thermique
d'impression (21) ajet d'encre est infe- rieure a ladite temperature
pred6term inee.    20 4. Un systeme selon la revendication 1, dans lequel
le moyen (20) incluant des circuits (22) d'exci- tation d'impression
coupl6s A ladite tete thermique d'impression (21) a jet d'encre comprend:
une amenee d'energie (26) couplee auxdits cir-  25 cults (22) d'excitation
d'impression et reglee par ledit moyen (2) sensible audit moyen detecteur
de tempe- rature (TS) d'une maniere tells que l'energie amenee auxdits
circuits (22) d'excitation d'impression est reduite pour des temperatures
de ladib tete thermi-  30 que d'impression (21) A jet d'encre superieures A
ladite tbmperature prhd~teomin6e et est accrue pour des temperatures de
ladite tete thermique d'impres- sion (21) Ajet d'encre inferieures A ladite
temperature predeterminee.                                 35 5. Un systeme
selon la revendication 1, compre- nant: un moyen (24) pour compter lesdites
impul- sions electriques; un moyen (2) pour calculer une frequence   40
d'impulsion A partir desdites impulsions electriques; un moyen pour
determiner, A partir de ladite frequence d'impulsion, une quantite
representant l'intbnsite d'utilisation, c'est-A-dire le profil
d'utilisation de ladite tete thermique d'impression (21) a jet  .5 d'encre;
un moyen sensible A ladite quantite pour regler en outre ledit moyen (20)
incluant des circuits (22) d'entratnement d'impression. 6. Un systeme selon
la revendication 1, dans   50 lequel ledit moyen (2) sensible audit moyen
d~tecteur de temperature (TS) regle ledit moyen (20) incluant des circuits
(22) d'excitation d'impression pour pro- duire des impulsions electriques
d'une duree limitee  55 pour chauffer ladite tote thermique d'impression
(21) A jet d'encre mais sans projeter de gouttes d'encre. ,    ~~~~III
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