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moving both from right-to-left and from left-to-right across the surface of
a sheet). In bidirectional print- The present invention generally relates
to print-  ing, print defects are usually perceptible unless ers and, more
particularly, to inkjet printers in  pen-to-sheet spacing distance is held
constant to which aqueous ink is applied to a porous sheet   5   tolerance
of about 0.0635mm (0.0025 inch). medium such as paper.
In view of the preceding discussion, it can be Conventional inkjet printers
include inking de-  appreciated that there exists a need in the inkjet
vices, generally referred to as "pens," for deposit-  printing art for
improved ways and means to mini- ing ink droplets on sheets to be printed.
Normally,  mize cockling and to prevent highly aqueous inks the droplets
contain an aqueous fraction which,  10  from bleeding and smearing before
drying. after printing, must be evaporated to permanently      DE-A-3 642
204 (SEIKO EPSON) discloses a [err] the ink to the printed sheets. With the
increased  printing assembly for an inkjet printer, comprising: use of
highly aqueous inks, many having water      inkjet pen means for providing
ink droplets which contents approaching one-hundred  percent by       form
print lines on sheets; and a first heater for weight, several printing
problems have arisen. One   is  heating localized areas of the sheets along
the print such problem is that highly aqueous inks cause     lines; so that
ink is substantially immediately ex- wetted fibers on the printed face of a
sheet to swell  posed along the print line to localized heat from the to a
substantially greater extent than dry fibers on  first heater upon ejection
from the pen means to the obverse side of the sheet. Such an effect, often
form a print line, described as differential expansion, results in  20
However, the heater means warms the reverse wrinkle-like bulges, or
cockles, in sheets. When   of the sheet and not the printed area directly.
printing on ordinary paper, cockling can occur as      Accordingly, a first
aspect of the invention pro- rapidly as 600 milliseconds (ms) after aqueous
ink  vides a printing assembly for an inkjet printer, is applied.
comprising: inkjet pen means for providing ink Also, highly aqueous inks
cause difficulties in  25  droplets which form print lines on sheets; and a
sheet drying. Conventionally, the drying of Ink on  first heater for
heating localized areas of the sheets printed sheets entails applying heat
after entire  along the print lines; so that ink is substantially sheets
are printed. This practice has several dis-  immediately exposed along the
print line to lo- advantages in the case of highly aqueous inks. For
calized heat from the first heater upon ejection instance, in the interval
while a printed sheet is  30  from the pen means to form a print line,
charac- transported from a printing station to a drying sta-  terised in
that the printer further comprises support tion, highly aqueous inks are
quite susceptible to  means for supporting the pen means and the first
smearing. Also, highly aqueous inks often bleed    heater adjacent one to
another, proximate the sur- into paper fibers before drying is complete.
Such  face of a sheet to be printed. bleeding can detrimentally affect the
appearance of  35  The present invention generally provides an text or
graphics printed on a sheet and, also, can  inkjet printing assembly
comprising an inklet pen adversely affect the appearance of the obverse
and heater means for heating localized areas of side of a printed sheet.
sheets along print lines so that ink, upon ejection The highly aqueous
nature of many modern        from the inkjet pen, is substantially
immediately inks can also adversely affect the efficiency of  40  exposed
to elevated temperature. In the preferred inkjet printers. For example, to
provide adequate  embodiment, the heater means comprises first and time for
highly aqueous inks to dry, the printing  second heaters mounted to heat
each print line speed of an inkjet printer may have to be slowed or
immediately in advance of inking and immediately else the size of the
driers on the printer may have  after inking. Further in the preferred
embodiment, to be increased. Although the temperature of driers  45  the
inkjet pen and the two heaters are mounted to can be increased to dry ink
more quickly, there are  travel back and forth across a sheet during
printing. limits beyond which temperature cannot be ele-        In another
embodiment, an auxiliary heating vated without scorching printed sheets.
means is arranged at a location spaced from the In addition to the problems
mentioned above,    inkjet pen for heating printed surfaces of printed
there are less obvious ways in which highly aque-  50  sheets. Preferably,
the auxiliary heating means ous inks may adversely affect inkjet printing.
For  comprises a pair of roller members, at least one of example, because
inkjet printing normally proceeds  which is heated, mounted to subject
printed sheets sequentially from  location to location across a   to an
ironing action for removing cockles from the sheet surface, cockling at one
location can ad-    sheets. versely affect pen-to-sheet spacing during
printing   55  Various features and advantages of the present at adjacent
locations. Pen-to-sheet spacing is espe-  invention can be appreciated from
the following cially critical in bidirectional inkjet printing (i.e., in
description in conjunction with the appended draw- inkjet printers that
print swaths of ink drops while  ings, in which: 2   
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frontal view of an inkjet printing  heater on the carriage convectively
heats the sur- assembly according to the present invention;     face of
sheet 50 in localized areas ahead of each FIGURE 2 is a bottom plan view of
one configu-   print line. Then, the trailing heater begins drying ration
of a heater included in the assembly of   each print line almost
immediately (i.e., within FIGURE 1;                                    5
about fifty milliseconds) after ink is applied. Ac- FIGURE 3 is a schematic
diagram illustrating     cordingly, the system of FIGURE 1 functions to dry
operation of the assembly of FIGURE 1 when       printed lines before ink
droplets forming the lines viewed in the direction of paper travel; and
can bleed substantially into the sheet fibers, or FIGURE 4 is a side
profile view of the assembly  merge with adjacent ink droplets, or cause
coc- of FIGURE 1 in combination with an auxiliary  10  kling. heater
assembly.                                    In operating the inkjet print
head of FIGURE 1, FIGURE 1 generally shows an inkjet pen car-     the
temperature to which localized areas along riage 20, sometimes referred to
as a "print head".  print lines are heated is controlled by the tempera-
Carriage 20 is slidably mounted on a guide shaft   ture of heaters 60 and
70. Normally, the tempera- 30 and is adapted to carry one or more inkjet
pens   15  ture of each heater is controlled by varying the 40 disposed to
form print lines on the surface of a  electrical current applied through
the heater fila- sheet 50. More particularly, carriage 20 is sup-   ments.
For example, for printing on plain paper, ported by guide shaft 30 so that
inkjet pen 40 can  localized areas on the sheet surface normally are
traverse back and forth across sheet 50 in a direc-  not heated above the
browning point, about 160 tion perpendicular to the sheet edges while
remain-  20   [err] ing parallel to the sheet surface. (In terms of FIG-
FIGURE 2 shows one example of a particular URE 1, the traversing motion
would be parallel to  configuration of heaters 60 and 70. In this configu-
the axial center line of guide shaft 30.) A motor-  ration, each heater
comprises a heating filament 80 driven device such as a band or belt is
mechani-   which extends over the planar face of a supporting cally coupled
to drive carriage 20 to drive it back   25  substrate 90 between electrical
terminal pads 100. and forth on guide shaft 30.                       Also
in the illustrated embodiment, filament 80 has As shown in FIGURE 1,
carriage 20 carries a     a resistance metallization pattern which can be
heater 60, such as a wire filament type heater,    generally described as
serpentine or meandering. attached adjacent one side of inkjet pen 40 to
face  Preferably, substrate 90 is formed of an electrically the surface of
sheet 50 while being proximately  30  and thermally insulating material so
that heat from spaced therefrom. Preferably, at least one addi-   filament
80 does not cause dimensional distortion tional heater 70 is mounted
adjacent the side of    of either inkjet pen 40 or carriage 20. Substrate
90 inkjet pen 40 opposite first heater 60. Thus, in the  is usually formed
of ceramic alumina and filament illustrated embodiment, both heaters 60 and
70     80 is usually formed of tungsten. In practice, it is face the
surface of sheet 50. In practice, the two   35  preferred to coat the
substrate and filament with a heaters need not be separate but can be a
single   thin protective layer of glass. heater configured to wrap-around
the inkjet pens to    Normally, the planar surfaces of the substrates heat
each print line both immediately before and   90 are mounted parallel to
the surface to be print- immediately after inking by the inkjet pen.
ed, generally at an elevation of about two millime- Operation of the system
of FIGURE 1 will now   40  ters or less above the print lines. In practice,
such be generally described. Initially, it should be as-  spacing provides
substantial convective heating of sumed that the inkjet printer is of the
bi-directional  the sheet surface as well as radiant heating. Be- type so
that inkjet pen 40 prints swaths of ink     cause heat is transferred to
sheet 50 primarily by drops across the surface of sheet 50 while carriage
forced convention, the transfer mechanism can be 20 moves both back and
forth along guide shaft 30.  45  augmented by blowing air through the space
be- In each swath, ink dots are printed in columns; a  tween heater and the
sheet surface. row of columns covers a sheet as referred to
Operation of heaters 60 and 70 can be further herein as a "print line".
Normally, between each   understood from FIGURE 3, which schematically
change in printing direction, the printed sheet is  shows inkjet pen 40
traversing sheet 50 in the indexed to provide generally equal spacing be-
50  direction of arrow A while selectively depositing ink tween print
lines. (In terms of FIGURE 1, the sheet  droplets .120 onto the surface of
sheet. (In FIGURE indexing direction would be perpendicular to the   3, the
direction of sheet indexing would be into, or plane of the drawing.)
out of, the page.) In travel direction A, heater 60 Because heaters 60 and
70 are attached to       leads pen 40 and prewarms localized areas along
carriage 20 in the embodiment of FIGURE 1, the- 55  each print line. As
each localized area is prewar- heaters pass directly over each print line
on the  med, surface moisture is both evaporated and surface of sheet 50
before and after inkjet pen 40  driven into sub-surface regions of sheet
50. Thus, has deposited ink on the line. Thus, the leading   when ink
droplets 120 are ejected from pen 40, 3  



5                 EP 0 373 922 B1                     6 they contact warm,
dry fibers on the sheet surface  cylindrical member 131 is formed of metal
and is and begin to dry immediately.                      covered with a
thermally conducting non-sticky ma- FIGURE 3 further shows that heater 70
follows  terial 144, such as teflon. Mounted along the axis pen 40 along
each print line in travel direction A.  of cylinder 131 is a heat lamp 140.
Also in the Thus, trailing heater 70 functions to evaporatively   5
preferred embodiment, a pressure roller 150 is dry and immobilize the
deposited ink droplets 120  located on the obverse side of sheet 50
opposite which form each print line. Additionally, heat from  roller-type
heated 130 so that the sheet is engaged trailing heater 70 drives liquid
binders from the ink  at the nip between the two rollers. Pressure roller
droplets into the sheet fibers at, and below, the   150 can be heated in
addition to, or instead of, sheet surface. This latter effect enhances the
ap-  10  roller 130. pearance of print and has the practical benefit of
Operation of the system of FIGURE 4 will now reducing ink smearing when a
printed sheet is       be described. Initially, it should be assumed that
subsequently handled or transported. Furthermore,  rollers 130 and 150 are
driven by a common drive, by driving ink moisture into the bulk of a sheet,
have the same surface speed, and are biased trailing heater 70 assists in
re-establishing a gen-  15  together with sufficient pressure to drive
sheet 50 erally uniform moisture profile through a printed  without
slippage. It may be assumed also that sheet, thereby reducing the tendency
of the sheet  sheet 50 has not been dried completely by action to cockle.
Still further, it should be noted that  of carriage-mounted heaters 60 and
70 which travel heaters 60 and 70 connectively warm the air near   with
inkjet pen 40 on carriage 20, but that sufficient inkjet pen 40 and,
therefore, assist in preventing   20   moisture has been removed from the
sheet that condensation of moisture onto the pen.             beads of ink
do not form ahead of the nip between In practice, carriage-mounted heaters
60 and    rollers 130 and 150. Then, when lamp 140 is en- 70 are smaller in
size than conventional, stationary  ergized to radiantly heat roller 130
(usually to a driers. The smaller size of the carriage-mounted
temperature ranging from about [err] to about heaters results from the fact
that stationary driers  25  190 C), sheet 50 is heated by heat conduction
as have the more difficult task of removing moisture  it travels through
the nip between rollers 130 and which has penetrated into a sheet, while
the        150. The temperature to which sheet 50 is heated
carriage-mounted heaters have the less difficult   is generally a function
of the temperatures of the task of only drying applied ink sufficiently to
pre-  rollers and the travel speed of the sheet. Together, vent puddling.
Tests have shown that the combined   30  the pressure and heat along the
nip between rollers vaporization of surface moisture and more uniform   130
and 150 provide an ironing effect which re- distribution of moisture within
sheets when using  moves moisture to fully dry the printed sheet and
carriage-mounted heaters account for substantial   which flattens cockles
in the sheet, thereby as- reduction in paper cockle. In practical effect,
usage  suring that the printed sheet has an acceptable of carriage-mounted
heaters reduces or eliminates   35  appearance. the need for large
stationary driers on inkjet print-  At this juncture, it should again be
emphasized ers. Thus, by employing carriage-mounted heaters,  that, in the
system of FIGURE 4, the carriage- 'he size of inkjet printer can be reduced
while     mounted heaters normally are not operated to com- maintaining
high print quality and normal printing  pletely dry print lines before a
printed sheet is speeds.                                       40  operated
upon by the roller-type heater 130. This is FIGURE 4 shows a combination of
the above-      done because retained bulk moisture has been described
carriage-mounted heaters with a roller-  found to be important for the
removal of cockle by type heater, generally designated by number 130.   the
roller-type heaters. The explanation for this In practice, the system of
FIGURE 4 can be par-    effect appears to be that retained moisture swells
ticularly effectively employed when graphics are  45  fibers in sheets to
increase the overall volume of printed which have large, highly inked
areas. In   the sheet and to, thereby, allow space for fiber such
applications, even though carriage-mounted    realignment and sheet
flattening when a partially heaters can be operated to sufficiently dry ink
to  dried sheet is operated upon by the roller-type avoid smearing, further
heating of a printed sheet  heaters. Thus, combined use of carriage-mounted
often is needed to remove residual ink moisture  50  heaters and
roller-type heaters often provides a and to remove cockles which form
because of the    synergistic effect. residual moisture.
Although the present invention has been de- In the embodiment illustrated
in FIGURE 4,      scribed in terms of specific embodiments and roller-type
heater 130 is a hollow, elongated cylin-  modes of operation, the
description should be re- drical member 131 which is mounted to extend   55
garded as illustrative rather than limitative. Thus, parallel to the
direction of guide shaft 30 while  workers of ordinary skill in the art
will appreciate being positioned in rolling contact with sheet 50  that the
invention may be otherwise embodied or after inkjet printing. In the
preferred embodiment,  practiced. For example, while the foregoing de- 4 
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best mode of carrying out the      4. A printing assembly according to
Claim 3, invention was presented in connection with an ink-     wherein the
first and second heaters (60,70) jet printing of paper sheets, and it may
be in such    operate to heat each print line both imme- an application
that the advantages of the invention    diately before and immediately
after inking by are most fully realized, the invention may also   5    the
inkjet pen means (40). prove useful in connection with other types of
print- ers and with various media.                        5. A printing
assembly according to any preced- As a particular example of an alternative
within   ing Claim said support means (20) is mounted the scope of the
present invention, workers skilled    on a guide shaft (30) that extends
parallel to in the art will recognize that inkjet printing can be   10  the
surface of a sheet (50) during printing. accomplished with print heads that
do not travel ,  but, instead, extend stationarily across the full   6. A
printing assembly according to any preced- width of a traveling sheet to be
printed. In such an   ing Claim wherein the inkjet pen means (40) is
embodiment, the above-described heaters 60 and         mounted for
translational motion back and forth 70 would be stationarily arranged
immediately be-  15  across the surface of a sheet (50) to be print- fore
and immediately after the print heads in the      ed. direction of sheet
travel. As yet another example of an alternative within  7. A printing
assembly according to any of the scope of the present invention, workers
skilled    Claims 1 to 5 wherein the inkjet pen means in the art will
recognize that the system of FIGURE   20  (40) and the first heater (60)
are stationary. 4 can be operated with roller members 130 and 150 driven
continuously or incrementally. In the   8. A printing assembly according to
any preced- case where it is desired to continuously drive roller  ing
Claim further including an auxiliary heating members 130 and 150 when a
sheet moves in-             means (130) arranged at a location substan-
crementally (i.e., when a sheet is indexed), the   25  tially spaced from
the inkjet pen means (40) roller members can be located to follow, for
exam-     for heating the sheet (50) surface after printing. ple a path
compliance loop which provides a buffer between the rollers and the
printing station.      9. A printing assembly according to Claim  8 wherein
said auxiliary heating means (130) in- Claims
30      cludes a first heated roller member (131) for rolling across the
printed surfaces of printed 1. A printing assembly for an inkjet printer,
com-     sheets (50). prising: inkjet pen means (40) for providing ink
droplets which form print lines on sheets (50);  10. A printing assembly
according to Claims 8 or 9 and a first heater (60) for heating localized
35  wherein said auxiliary heating means (130) in- areas of the sheets
along the print lines; so      cludes a second roller member (150) mounted
that ink is substantially immediately exposed       opposite the first
roller member (131) such that along the print line to localized heat from
the     printed sheets (50) pass through the nip area first heater upon
ejection from the pen means      between the first and second roller
members. to form a print line, characterised in that the   40 printer
further comprises support means (20)    11. A printing assembly according
to Claim 10 for supporting the pen means and the first         wherein the
second roller member (150) is heater adjacent one to another, proximate the
heated. surface of a sheet to be printed. 45  12. A method of inkjet
printing, comprising the 2. A printing assembly according to Claim  1,
steps of: depositing swaths of droplets of ink wherein the first heater
(60) is mounted on the    from  inkjet pen means (40) to sequentially
support means (20) for heating localized areas     form print lines on a
surface of a sheet (50); of a sheet (50) surface immediately in advance
and heating the print lines with a heater (60) of inking by the pen means
(40).           so      substantially simultaneously with printing so that
ink droplets, upon striking the sheet sur- 3. A printing assembly according
to Claims 1 or 2      face: to form the print lines, are substantially
further including a second heater (70) mounted     immediately exposed to
elevated temperature, on the support means (20) such that the pen
characterised in that the heater is provided means (40) is disposed between
the first and   55  adjacent the inkjet pen means proximate the second
heaters (60,70).                            surface of the sheet to be
printed. 5  



7                  EP 0 373 922 B1                     8 scription of the
best mode of carrying out the       4. A printing assembly according to
Claim  3, invention was presented in connection with an ink-      wherein
the first and second heaters (60.70) jet printing of paper sheets, and it
may be in such      operate to heat each print line both imme- an
application that the advantages of the invention     diately before and
immediately after inking by are most fully realized, the invention may also
5    the inkjet pen means (40). prove useful in connection with other types
of print- ers and with various media.                          5. A
printing assembly according to any preced- As a particular example of an
alternative within    ing Claim said support means (20) is mounted the
scope of the present invention, workers skilled     on a guide shaft (30)
that extends parallel to in the art will recognize that inkjet printing can
be   10  the surface of a sheet (50) during printing. accomplished with
print heads that do not travel but, instead, extend stationarily across the
full    6. A printing assembly according to any preced- width of a
traveling sheet to be printed. In such an    ing Claim wherein the inkjet
pen means (40) is embodiment, the above-described heaters 60 and
mounted for translational motion back and forth 70 would be stationarily
arranged immediately be-   15  across the surface of a sheet (50) to be
print- fore and immediately after the print heads in the       ed.
direction of sheet travel. As yet another example of an alternative within
7. A printing assembly according to any of the scope of the present
invention, workers skilled     Claims 1 to 5 wherein the inkjet pen means
in the art will recognize that the system of FIGURE   20  (40) and the
first heater (60) are stationary. 4 can be operated with roller members 130
and 150 driven continuously or incrementally. In the     8  A printing
assembly according to any preced- case where it is desired to continuously
drive roller   ing Claim further including an auxiliary heating members 130
and 150 when a sheet moves in-              means (130) arranged at a
location substan- crementally (i.e., when a sheet is indexed), the   25
tially spaced from the inkjet pen means (40) roller members can be located
to follow, for exam-      for heating the sheet (50) surface after
printing. ple a path compliance loop which provides a buffer between the
rollers and the printing station.        9. A printing assembly according
to Claim  8 wherein said auxiliary heating means (130) in- Claims
30      cludes a first heated roller member (131) for rolling across the
printed surfaces of printed 1. A printing assembly for an inkjet printer,
com-      sheets (50). prising: inkjet pen means (40) for providing ink
droplets which form print lines on sheets (50);  10. A printing assembly
according to Claims 8 or 9 and a first heater (60) for heating localized
35   wherein said auxiliary heating means (130) in- areas of the sheets
along the print lines; so        cludes a second roller member (150)
mounted that ink is substantially immediately exposed        opposite the
first roller member (131) such that along the print line to localized heat
from the      printed sheets (50) pass through the nip area first heater
upon ejection from the pen means        between the first and second roller
members. to form a print line, characterised in that the   40 printer
further comprises support means (20)     11. A printing assembly according
to Claim 10 for supporting the pen means and the first           wherein
the second roller member (150) is heater adjacent one to another, proximate
the        heated. surface of a sheet to be printed. 45   12. A method of
inkjet printing, comprising the 2. A printing assembly according to Claim
1,           steps of: depositing swaths of droplets of ink wherein the
first heater (60) is mounted on the     from  inkjet pen means (40) to
sequentially support means (20) for heating localized areas      form print
lines on a surface of a sheet (50); of a sheet (50) surface immediately in
advance       and heating the print lines with a heater (60) of inking by
the pen means (40).            50       substantially simultaneously with
printing so that ink droplets, upon striking the sheet sur- 3. A printing
assembly according to Claims 1 or 2       face to form the print lines, are
substantially further including a second heater (70) mounted
immediately exposed to elevated temperature, on the support means (20) such
that the pen          characterised in that the heater is provided means
(40) is disposed between the first and   55    adjacent the inkjet pen
means proximate the second heaters (60,70).
surface of the sheet to be printed. 5   
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Patentanspruiche                                   8. Druckeinrichtung nach
einem der vorangehen- den AnsprUche, mit einer Hilfs-Heizvorrichtung 1.
Druckeinrichtung fOr einen Tintenstrahldrucker,     (130) zum Erwarmen der
Oberflache des Blat- mit einer Tintenstrahistift-Vorrichtung (40) zum   tes
(50) nach dom Drucken, die an einer be- Liefem von Tintentr5pfchen, welche
gedruckte   s   trachtlich von der Tintenstrahlstift-Vorrichtung Linion auf
BI~ttern (50) bilden, und einer ersten  (40) entfernten Stelle angeordnet
ist. Heizvorrichtung (60) zum Erhitzen 6rtlich be- grenzter Bereiche der
Blatter langs der go-     9. Druckeinrichtung nach Anspruch 8, be! der die
druckten Linien, so daB Tinte im wesentlichen       Hilfs-Heizvorrichtung
(130) eine erste behoizte sofort bei einem AusstoB von der Stiftvorrich-
10  Walze (131) zum Rollen Uber die gedruckten tung langs der gedruckten
Linie 6rtlicher War-     Oberflchen bedruckter Blatter (50) aufweist. me
von der ersten Heizvorrichtung ausgesetzt wird, um elne gedruckte Linie zu
bilden, da-    10. Druckeinrichtung nach Anspruch 8 oder 9, bei durch
gekennzeichnet, daB der Drucker fer-         der die Hilfs-Heizvorrichtung
(130) olne zweite ner elne Haltevorrichtung (20) aufweist, um die  t5
Walze (150) aufweist, die der ersten Walze Stiltvorrichtung und die erste
Heizvorrichtung     (131) gegenUberliegend angebracht ist, so daB
aneinander angrenzend, in der Nahe der Ober-       bedruckte Blatter (50)
durch den Klemmbe- flache elnes zu bedruckenden Blattes zu hal-       reich
zwischen der ersten und der zweiten ten.
Walze hindurchgehen. 20 2. Druckeinrichtung nach Anspruch 1, bei der die
11. Druckeinrichtung nach Anspruch 10, bei der erste Heizvorrichtung (60)
auf der Haltevorrich-    die zweite Walze (150) behelzt ist. tung (20)
montiert ist, um 6rtlich begrenzte Bereiche der Oberflache eines Blattes
(50) un-  12. Verfahren zum  Tintenstrahidrucken, mit den mittelbar vor dem
TintenausstoB durch die  25     folgenden Verfahrenschritten: Ablagern von
Stiftvorrichtung (40) zu erhitzen.                 Tintentr6pfchenschwaden
von     einer Tintenstrahlstift-Vorrichtung (40), urn sequen- 3.
Druckeinrichtung nach Anspruch 1 oder 2, mit        tiell gedruckte Linien
auf der Oberflache eines oiner zweiten Heizvorrichtung (70), die auf der
Blattes (50) zu bilden, und Erhitzen der ge- Haltevorrichtung (20) montiert
ist, so daB die  30  druckten Linien mit einer Heizvorrichtung (60)
Stiftvorrichtung (40) zwischen der ersten und      im wesentlichen
gleichzeitig mit dem Druckvor- der zweiten Heizvorrichtung (60, 70)
angeord-       gang, so daB Tintentropfchen beim Auftreffen net ist.
auf die Blattoberflache zum  Bilden der ge- druckten Union im wesentlichen
sofort einer 4. Druckeinrichtung nach Anspruch 3, bei der die  35
erhohten Temperatur ausgesetzt werden, da- erste und die zweite
Heizvorrichtung (60, 70)      durch gekennzelchnet, daB die Heizvorrich-
jede gedruckte Linie sowohl unmittelbar vor als    tung angrenzend an die
Tintenstrahistift-Vor- auch unmittelbar nach dem erhitzen.
richtung in der Nahe der Oberflache des zu bedruckenden Blattes vorgesehen
wird. 5. Druckeinrichtung nach einem der vorangehen-   40 den AnsprUche,
bei der die Haltevorrichtung     Revendicatlons (20) auf einer
FUhrungswelle (30) montiert ist, die sich wahrend des Druckens parallel zu
der   1. Ensemble d'impression pour une imprimante a Oberflche eines
Blattes (50) erstreckt.           jet d'encre, comprenant: des moyens (40)
45      formant plume a jet d'encre servant a debiter 6. Druckeinrichtung
nach einem der vorangehen-         des gouttelettes d'encre qui forment des
lignes den AnsprUche, be! der die Tintenstrahlstift-       d'impression sur
des fouilles (50) ; et un pre- Vorrichtung  (40) fUr eine  translatorische
mier element chauffant (60) servant a chauffer Vorwarts- und
RUckwartsbewegung Ober die           des zones localis~es des feuilles le
long des Oberflache eines zu bedruckenden Blattes (50)  so  lignes
d'impression ; de sorte que l'encre est montiert ist.
sensiblement immediatement expos6e, le long de la ligne d'impression, a une
chaleur locali- 7. Druckeinrichtung nach einem der Anspr~che 1         see
6mise par le premier element chauffant bis 5, bei der die
TintenstrahIstift-Vorrichtung   des qu'elle a ete djectee des moyens
formant (40) und die erste Heizvorrichtung (60) statio-  55  plume pour
former une ligne d'impression, ca- nar sind.
ract&ris6 en ce quo l'imprimante comprend en outre des moyens de support
(20) servant a supporter les moyens formant plume et le pre- 6  
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M    ! mier el6ment chauffant adjacents l'un  I'autre      surfaces
imprim6es des feuilles imprimees et A proximit6 de la surface d'une feuille
a        (50). imprimer. 10. Ensemble d'impression selon la revendication
2. Ensemble d'impression selon la revendication    s   8 ou 9, dans lequel
ledit moyen de chauffage 1, dans lequel le premier 6lment chauffant
auxiliaire (130) comprend un second 6lment (60) est monte sur le moyen de
support (20)        rouleau (150) mont6 en face du premier 616- pour
chauffer des zones localis~es de la surfa-    ment rouleau (131) de telle
manibre que les ce d'une feuille (50) immediatement avant l'en-    feuilles
imprim6es traversent la zone de serra- crage effectue par le moyen (40)
formant plu-  10  ge entre les premier et second 6lments rou- me.
leaux. 3. Ensemble d'impression selon la revendication     11. Ensemble
d'impression selon la revendication 1 ou 2, comprenant en outre un second
e1l-          10, dans lequel le second 6lment rouleau ment chauffant (70)
monte sur le moyen de   15      (150) est chaufF6. support (20) de manibre
que le moyen (40) formant plume soit dispos6 entre les premier    12.
Procede d'impression A jet d'encre, compre- et second 6lements chauffants
(60, 70).            nant les phases consistant a: ddposer des andains de
gouttelettes d'encre emises par le 4. Ensemble d'impression selon la
revendication   20   moyen (40) formant plume A jet d'encre pour 3, dans
loquel les premier et second el6ments      former des lignes d'impression
sur une surface chauffants (60, 70) operent de manibre a           d'une
feuille (50) dans un mode s~quentiel ; et chauffer chaque ligne
d'impression aussi bien      chauffer les lignes d'impression avec un 616-
imm~diatement avant qu'irnmmdiatement aprbs        ment chauffant (60)
sensiblement simultane- la projection d'encre par le moyen (40) formant  25
ment avec l'impression de manibre que les plume a jet d'encre.
gouttelettes d'encre, aprbs avoir frappb la sur- face de la feuille pour
former les lignes dim- 5. Ensemble d'impression salon une quelconque
pression, soient sensiblement immediatement des revendications precedentes,
dans lequel         expos6es & tune temperature 4levee, caracteri- ledit
moyen de support (20) est mont6 sur une   30  se en ce que I'element
chauffant est placd a barre de guidage (30) qui s'6tend parallble-
c8te du moyen formant plume h jet d'encre, a ment & la surface d'une
feuille (50) pendant       proximite de la surface de la feuille A impri-
l'impression.                                      mer. 6. Ensemble
d'impression selon une quelconque   35 des revendications precedentes, dans
lequel le moyen (40) formant plume a jet d'encre est mont6 pour d~crire un
mouvement de transla- fftion en aller et retour en travers de la surface
d'une feuille (50) a imprimer.             40 7. Ensemble d'impression
selon une quelconque des revendications 1 & 5, dans lequel le moyen (40)
formant plume a jet d'encre et le premier element chauffant (60) sont
fixes.  45 8. Ensemble d'impression salon une quelconque des revendications
pr~c~dentes, comprenant en outre un moyen chauffant auxiliaire (130) agence
dans une position sensiblement espa-   50 c~e du moyen (40) formant plume A
jet d'en- cre pour chauffer la surface de la feuille (50) aprbs
l'impression. 9. Ensemble d'impression salon la revendication   56 8, dans
lequel ledit moyen de chauffage auxi- liaire (130) comprend un premier
element rou- leau chaufft (131) destin6 & rouler sur les 7    


