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AN INK JET PRINTER

The present invention relates to an ink jet printer.
More parcicularly, the invention relates to an ink jet printer -
of the transfer type in which an ink image is first formed. on
n intermediate recording medium, and then transferred fzom the
intermediate recording medium onto an image recording medium.

The trxanafexr type ink jet printer is xreliabla in that

ii i{s free from the nozzle clogging problem arising from paper

dust generated when the print head comes in contact with a

print paper. An example of this type of the printer is

disclosed in Japanese Patent Laid-open Publjication No. Hei. 1-

226336.

5 In the construction of the transfer type ink jet
printer, a print head with a plural number of nozzles is
disposed confronting with a tubular or drum-shaped intermediate
recording medium, or a transfer drxum. In the print cperation
of the printer, the print head sets forth a jet of ink droplets

(] toward the intermediate recording medium, thereby to depict an
image on the intermediate recorxding medium. The image formed
thereon is dried by a heater. An image recording medium, e.q.,
a print paper, is pressed against the image bearing surface of

. the intermediate recording medium, so that the ink image is

L transferred from the intermediate recording medium to the image
recording medium. Accordingly, the ink image of the
intermediate recoxding medium can be trxansferred without any
deformation, and the transferred ink image will not blux on the
print paper. Thus, the pressure image transfer process, which

30-  thus causes no deterioration of print quality, can exactly
transfer the ink image from the intermediate recording medium
to the recording medium.
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A study to £ind the causaes of tha nozzle clogging and
improper discharge of ink from the print head in the transfer
type ink jet printer was made by the inventors of the present
Patent Application. The study showad the fact that the heat
left in the heater used for dxying the ink image on the
intarmediate recording medium aftexr the printer is continuously

operated causes the nozzle clogging and instable ink discharge as per
the following: In the printer construction disclosed in the above
patent publication, since the surface region of the
intermediate recording medium is heatad to dry the {image formed
thereon, heat is accumulatively stored in the heater with
progress of the continucus operation of the printer. The

' heater, when having the accumulative storage of heat, continuas

the heating opezation after the powex supply to the heater is
shut off, because the heater is conditioned for continuing the
heating operation of the intermediate recording medium. Since
the print head is located in close proximity to the
intermediate recording medium, it is excessively heated to
cause water as main solvent of ink to evaporate through the
nozzle openings. Consequently, the viscosity of the ink in the
print head increases. The sticky ink clogs the nozzles of the
print head, and the discharxge of ink from the nozzlaes is
abnormal or irregular.

The conventional printer of the transfer type in which
the dried ink image is transferred from the intermediate
recoxding medium to a print paper was experimentally examined
and analyzed. The results of the sxamination and anslysis vexe
as follows. 1) The pressure to transfar the image is excessive,
so that the device size and the cost to manufacture are
increased. 2) Attempt to reduce the image transfer pressure
forms an insufficient solid ink image on the print head. That
is, the ink image transferred onto the print paper is poor in

water proof and wear proof.

Sheet Has Been Replaced

"y II

THIS SHEET HAS BEEN
-2 REPLACED




10

15

20

33

30

In the construction of Japanese Patent laid-open
Publication No. Hei., 1-226336, the dried ink image on the
intermediate recording medium becomes solid. However, a large
pressure is required in oxder to secuzre a firm sticking of the
ink image firmly to the print paper. Thexefore, the printer
must be designed SO as to be able to apply a large pressure for
image transfer.

To obtain an excellent transfer characteristic under a
small pressure, the ink image on the transfer medium, when
transferred, must be put in a semisolid state by dxying the
image. The ink image transferred eon the print paper still
contains a slight amount of water. Such an image, when touched
with the finger, becomes blurred. Thus, the conventiocnal
technique suffars from the problems of the wear and water
proof. To improve the solidity of the transferred image, water
must be completely removed from the transferred image. To this
end, the print paper having the image printed thereon must be
heated as in the conveantional ink jet printer of the
nontransfer type. In the printer construction having a firat
heating means for drying the ink image on the intermediate
recording medium and a second heating means for completely
removing watexr from the image transferred on the print paper,
the heating rise time of the heating means used must de short,
liniting freedom of selacting the heating means. In a case
whers the heating means of long heating rise time is used in
this print construction and the first and second heating means
are operated in a continuous manner, a situation vhere both the
heating means are in an ON state takes place inevitably. 1In
this situation; temperature within the printer rises
excessively, and the print head is also overheatad. Water of
the ink {n the print head evaporates, the nozzles of the print
head are possibly clogged with dried ink, and jets of ink
droplets are irregularly and abnormally discharged from the
nozzlas of the print head.
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With the view of solving the problems as stated above, the preseat

invention has an object to provide an ink jet printer which can smoothly

and stably discharge jets of ink droplets, without an excessive temperature
rise of the print head and the clogging of the nozzles of the print head.
This object is solved by the ink jet printer of independent claim 1 or 2.
Further advantageous features, aspects and details of the invention are

evident from the dependent claims, the description and the drawings. A The—

lefimi .l i A tion—in !I.HISIIGIFII y

Another aspect of the present invention is to provide
a transfer type ink jet printar which can eliminate an ovezheat
of the priant head if any type of the heating =means is used,
thereby resalizing a stable discharge of jets Of ink by the
print head.

Yet another aspect of the present invention is to
provide a transfer type ink jet printer which can transfer an
ink image from an intermediate zrecording medium onto a
recording medium under a low prassure, thersby foxming the ink
image af good salidity on the recording medium.

According to a specific aspect of the present invention, there
is provided an ink jet printer of the type in which an ink image
representative of input information is formed on an
intermediats =rzecording medium by dischaxging jets of ink
dzroplets from a print head toward the intermediats recoxding
medium, and the ink image is transferred to a recording mediun,
the ink jet .printer comprising: heating means located near the
intermediate recording medium, the heating dirsction of the
haeating msans being sat as desirzed; and control means cperating
such that vhen the heating means heats the ink image fozmed ch
the intermediate recording medium, tha heating directicn of the
heating means is set toward the intermediats recording medium.
at least one time, and when the heating means does not heat the
intermediate recording medium, the heating direction of the
heating means is put in the dirxection in which the heating
means does not heat the print head.

Thus, in the ink jet printer, when the heating means
heats the ink image formed on the intermediate recording
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medium, the heating direction of the heating means is set
toward the intermediate recording medium at least one time.
When the heating means does not heat the intermediate recording
madium, the heating direction of the heating means is put in
the direction in which the heating means does not heatr the
recozding head. Therefore, the problems of the excessive
temperature rise in the recording head and the nozzle clogging
are solved. A stable discharge of jets of ink droplets is
realized. .

According to anothexr aspect of the present inventien,
thers is provided an ink jet printer of the type in which an
ink image representative of input information is formed on an
intermediate recording maedium by discharging jets of ink
droplets from a pzrint head toward the intermediate zecording
medium, and the ink image is transferred to a recording medium,
the ink Jet printer comprising: heating means located near the
intermediate recording medium; and select means for selecting
a first heating directlon in which the heating direction of the
heating means is set toward the intermediate recording medium
oxr a second haating direction in which the heating direction of
the heating means is set towaxrd the ink image transferxed to
the recording mediunm, .

In the above two constructions of ink jet printer of
the present invention, when the heating means heats the ink
image formed on the intermediate recording medium, the heating
direction of the heating means preferably coincides with the first heating
direction at least one time, and whan the heating means heats
the ink image transferred to the recording medium, the heating
direction of the heating means coincides with the second

heating direction at least one tinme.
When the recording head heats the ink image formed on

the intermediate recording madium, the heating means is set in
the first heating direction to dry the ink image on the
intermediate recording medium till the ink image becomes
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gsemisclid., When the heating means heats the ink image
transferred to the recording medium, the heating means
ccmpletaly dries the ink image thereon to fix the ink image
onto the recording medium. Therefore, the heating operations
can be successively carried out irrespective of the type of the
heating means. This construction of the printer suppresses an
excessive increase of the temperature of the recording head,
thareby eliminating the nozzle clogging and ensuring a stable
discharge of ink jets. Further, the image transfer fxrom the
intermediate recording medium to the recording maedium can bae
cazrried out under 2 low pressure. The image formed en the
recording medium is solid or excellent in water and wear proof.

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate
embedinents of the invention and, together with the
description, serve to explain the cobjects, advantages and
principles of the invention. 1In the drawings,

Pig. 1 is a perspective view showing a first embodiment
of an ink jet printer according to the present invention;

Fig. 2 is a plan view showing the nozzle ‘plate of a
print head of the ink jet printer shown in Pig. 1;

Fig. 3 is a cxross sectional view showing a state of the
ink jet printexr when an ink image is formed on a transfer drum;

Pig. 4 is a cxoss sectional view showing a state of the
ink jet printer when the transfer opexation of the ink imagde
from the transfer drum to a print paper starts;

Pig. 5 is a cross sectional view showing a state of the
ink jet printer when the ink jet printer is ready for the next
print opexation;

Pig. 6 is a perspective view shewing a second
enhodiment of an ink Jjet printer according to the prasent

invention;
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Fig. 7 is a cross secticnal view showing a state of the
ink jet printer when an ink irage is formed on a transfexr drunm;

Fig. 8 is a cross sectional view showing a state of the
ink jet printezr when the transfer operation of tha ink image
from the transfer drum to 2 print paper starts; and

Pig. 9 is a cxoss sectional view showing a third
embodiment of an ink jet printer accoxding to the praesent

invention.

The construction of an ink jet printer according to a
first embodiment of the present invention will be described
with reference to Figs. 1 through 5.

An ink jet recording or print head 2, based on a
piezoelectric element, includes a number of nozzles 40
equidistantly arzayed ia thae axial dizection of an intermediate
recording medium taking the form of a transfer drum 1 (Figs. 1
and 2). More specifically, in this embodiment, 512 numbexr of
nozzles 40 are linearly arrayed at the pitches of 40.64/600 cm (16/600
inches). The print head 2 moves a distance of 2.54/600 cm (1/600 inches) in
the direction of an arrow B every time the transfer drum 1 is
rotated by one turn in the direction of an arxew A (Fig. 1).

Ink used preferably contains at least water, water-soluble organic
solvent, pigment, and colloidal dQdispersion resin. More
exactly, in the compositions of the ink, the pigment is carbon
black of 3 wts, the colloidal dispersion resin is water sol CD-
$40 (containing resin solid content 408 and isopropylene glycol
138) of 30 wts, the water-soluble oxganic solvent is
triethanolamine of S wt$, humectant is triethylene glycol of §
wty, and purs water. The water sol CD-540 is expoxy ester
colloidal disperaion made by DAI NIHON INK corporation (Japan).
The solid-contents of the ink indicate carbon black as the
pigment and colloidal dispersicn resin. The particle diameter
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of the solid-contents is 1 um or less in the =stage of
manufacturing ink.

The transfer drum 1 includes a metal tube 11 and an
elastic layer 12, layered on the tube, made of silicone rubber.
In this embodiment, the diameter of thae transfer drum 1 of ¢ §0
wms. The elastic layer 11 is preferably a rubber material frem
which the ink image is easily peeled, such as silicone rubber,
fluorcsilicone rubber, fluororubber, hydrogenated nitrile
rubber, or silicon rubber incorporating surfacs-active agent
thereinto.

To facilitate the evaporation of solvent e.g. water from the ink
image on T:e transfer drum 1 to quicken the drying operation of
the ink image, & heating means 23 is provided, which includes
a heater lamp 20 as a bar-like halogen lamp and a reflectoer 21
for fixing the heating direction. In the heater lamp 20, a
temperature on the suxface of the elastic layer 12 is sensed by
a sensor, not shown, and the lamp is intermittently lit on
according to the sensed temperature. Through the intermittent
light-on ©f the lamp, the evaporation of watear from tha ink
image on the transfer drum 1 is controlled 'so that the suxface
temperatuzre falls within a preset range of temperature. By the
temperature control, .the ink image on the drum 1 is dried to be
in a semisolid state. In this embodiment, thae surface
temperature is kapt at appraximately 30 °C. The end part of
the reflector 21 is profiled to have a tooth form 22. A drive
force of a motor 30 is transmitted through a gear 31 to the
tooth form 22. With this mechanism, the reflector 21 1s turned
in the direction of an arrow D. More specifically, the
reflector 21 is selectively set at desired positions, through
the operation of the motor 30. In this ambodiment, it may be
set at three fixed positions defining heating directions. At
the first position, the heating direction of the heating means
23 is set to the shaft of the transfer drum 1, viz., it
coincides with the dizection of an arrow 8 in Fig. 3. At the
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second position, the heating direction of the heating means 23
is put toward the ink image printed on a print paper 4 as a
recording medium, viz., it coincides with the direction of an
axzew T in Fig. 4. At the third position, the heating
direction is set in the direction opposite to the print head 2,
viz., it coincides with the direction of an arxow U in Pig. §.

In order to transfer an ink image from the transfer
drum 1 to the print paper 4, a back-up roller 3 is provided
which functions to press the print paper 4 against the transfer
drum 1. The back-up zoller 3 is swung about a fulcxum 15 to
and apart from the transfer drum 1 by means of .a press lever
16. The pressure force is controlled by a spring 17, and set
at 0.28 to 0.6 kg/cm in this embodiment.

The operation of the ink jet printer will now be described.

Pig. 3 is.a cross sectional view showing a state of the _
ink jet printer when an ink image is formed on the transfer
drum 1 by selectively discharging jets of ink droplets from the
nozzles 40 of the print head 2. In the illustration of Fig. 2,
the press lever 1§ has been turned about the fulczum 15 in the
direction of an arxrow E. Accoxdingly, the back-up roller 3 is
detached from' the transfer drum 1. Further, the motor 30 has
been turned in the: direction of an arrow G. Accordingly, the
hnf..i.ng direction of the heating means 23 coincides with the
heating direction 8 toward the shaft of the transfer drum 1.
That is, the reflector 21 is set at the first position.

In this embodiment, the print head 2 includes 512
nunber of nozzles 40 at the pitches of 40.64/600 cm (16/600 inches).
every time the transfer drum 1 is turned one time in
the direction of an arrow A, ink images of 3512 lines formed at
the pitches of 40.64/600 cm (16/600 inches) on the transfer drum 1.
The heater lamp 20 of the heating means 23 is intermittently
light on so that the surface tsmperature of the slastic layer
12 falls within a preset range. Through the heating operation, solvent
water is evaporated from the ink images, so that the ink images
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on the transfsr drum 1 axe placed in a semisolid state. When

the transfer dzrum 1 is rotated by ocne turn, the print head 2 is

moved a distance of 2.54/600 cm (1/600 inches) in the direction B in Fig. 1l.
Thereafter, the second turn of the trangfer drum 1 starts. As

in the first turn of the transfer drum 1, ink images of 512

lines at the pitches of 40.64/600 cm (16/600 inches) are formed in a
semisolid state at the location adjacent to the ink images formed in the
first turn of the transfar drum 1. 1§ turns of the transfer

dzum 1 completes the formation of an image of one page in a

semisolid state. It is noted here that the back-up roller 3

will never come in contact with the surface of the transfer

drum 1 during the image <formation.  Accordingly, the

successively formed ink images are not damaged by the roller,

securing a high image quality of the image on the transfer drxum

1. i

Fig. 4 is a cross sectional view showing a state of the
ink jet printer when the transfer operation of the semisolid
ink image from the transfer drum 1 to the print paper 4 starts.
AS shown, the press lever 1§ has been turned about the fulcrunm
1S in the direction of an arrow P. The back-up roller 3 is
prassed against the transfer drum 1 by means of the spxring 17.
Further, with the turn of the motor 30 in the direction of an
arzow H, the heating direction of the heating means 23
coincides with tha heating direction T set towazrd the ink image
on the print paper 4. That is, the reflector 21 is set at the
second position.

Thus, the semisolid ink image on the transfer dzum 1l is
transferred and attached to the print paper 4 in a semisolid
state in a manner that the back-up roller 3 and the transfer
drum 1 nip the print paper 4 therebetween with the aid of the
spring 17. With rotatiocn of the transfer drum 1, the print
paper 4 moves, 80 that the ink image is peeled off the elastic
layer 12 of the transfer drum 1. Thereafter, the heating means

e e
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23 dries the ink image till it becomes solid state. Here, the
fixing of the ink image on the print paper ¢ completes.

An urging foxce of the spring 17 necessary for tha
image transfer is determined by a dried state of the ink image
formed on the transfer drum 1. When the ink image on the
transfer drum 1 is completaly dried and in a solid state, the
bonding force between the ink image on the transfer drum 1 and
the elastic layer 12 is very strong. Under this condition, a
high transfer pressure is required, and an improper transfer
takes place frequently. On the other hand, in this ambodiment,
the ink image on the transfer drum 1 is dried to be in a
semisolid state. Accordingly, the bonding force between the
ink image on the transfer drum 1 and the elastic layer 12 is
decreased, while the bonding forcs between the ink image and
the print paper 4 is increased. As a result, the ink image can
be transferred to the print paper ¢ under a low transfer
pressure, with a reduced residua of the ink image on the
transfer drum 1.

Since the ink.image transferzed on the print paper is
still semisolid, it is easily blurred when it is touched with
the finger. That is, the image on the print paper is poor in
the water and wear pxoof. To cope with this, this embodiment
operates the heating means 23 to dry the samisolid image on the
print papexr 4 till it becocmes sslid.

Pig. 5 is a cross sectional view showing a state of the
ink jet printer when the ink jet printer is ready for the next
print operation after the print paper 4 Dbearing the image
transferred and fixed thereto is discharged. As shown, the
press lever 16 has been swung in the direction of an arrow B
about the fulcrum 15. The back-up roller 3 disengages fxom the
transfer drum 1. Furthezr, the motor 30 has been turned in the
direction of the arrow H. The raflector 21 is dixrected in the
direction opposite to the print head 2, or set at the third
position.
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After a continuocus print operation, heat has been
accumulatively stored in the heating means 23 after it heats
the ink image formed on the transfer drum 1 or the ink image
transferred on the print paper 4. Under this conditien, the

5 heating means 23 continues the radiation of heat, viz., the
heat left tharain even after the power supply to the heating
means 23 is shut off. In this case, if the heating direction
is set to the dizection for heating the print head 2, viz., the
reflector 21 is directed toward the shaft of the transfer drum

10 1, the xemaining heat in the heating means 23 continuocusly

heats the surface of the transfer drum 1. As a result, the
tamperature of the print head 2 continuously rises because an
extremely small space (approximately 0.5 mm to 1 mm in this
embodiment) is present between the transfexr drum 1 and the
13 print head 2. Under this condition, e.g. water as main solvent of
the ink within the print head 2 continues to evaporate. The
viscosity of the ink starxts to increase within the print head
2. Consequently, the clogging of the nozzles of the print head
2 and an improper dischaxge of ink jJets from the nozzles take
20 place frequently. It is noted hers that in this embodimant,
the heating dixection is set to the direction of the arrow U,
"viz., the direction opposite to the print head 2 (PFig. 5).
Therefore, the transfer drum 1 and the print head 2 are not
continuously heated by the remaining heat of the heating means

23 23. The problams of the noszle clogging and improper ink

discharge are successfully solved.

The conatruction of an ink jet printer according to a
second ambodiment of the present invention will be described
with zeference to Figs. § through 8. :

30 In the second embodiment of the invention, the
reflector 21 is fixed at two positions, a first heating
position and a second heating position. At the first heating
position, the heating direction of the heating means 23 is put
toward the shaft of the transfer drum 1, that is, it coincides
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with the direction of an azrow S in Fig. 7. At the second
heating position, the heating direction is put toward tha ink
image transferred to the print paper 4 as the recerding medium,
that is, it coincides with the direction of an arrow 7T in Fig.

[ 8.

With this structure, when the ink izmage formed on the
intermediate recording medium, oz the transfer drum 1, is
hested, the heating means 23 heats the transfer drum 1 at lsast
one time. When the ink image transferred on the recording

10 medium, ox the pzxint paper 4, is heated, the heating means 23

heats the print paper 4 at least one time.

# The remaining constructicn and cperation of the printer
ars substantially the same as those of the ink jet printer of
the first embodiment. Hence, no further description will be

18 given here.

To quicken the printing cperation of one sheet of print

. paper, an ink image forming step and a transfer/fixing step
must be performed successively. The ink image forming step
forms an ink image on the transfex drum 1 by the print head 2

20 and dries the ink image till {t becomes seamisolid. The

transfer/£fixing step transfers the ink image from the transfer

drum 1 to the print paper 4, and fixes the ink image to the

print paper 4 by drying the ink image completely. In the
' 23

printer constructien using two heating means, cne for heating
the ink image on the transfer dzrum 1 till it becomes semisolid
and the other for heating the ink image transferred on the
print paper 4 till it becomes solid, the heating means of a
quick tamperature rise time must be used.. Accordingly, freedom
of selecting the heating means is limited. 1If the heating
30 means of 3 slow temperature rise is used, and the heating means
for the ink formation step and another heating means for the
transfer/fixing step axe successively operated, concurrent
operation of both the heating means is inevitable because the
loss of the heating rise time must be removed. When both the
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heating means concurzently operate, temperature within the
printer increases excessively, and the print head is also
overheated. Under this condition, solvent or water of the ink in the
print head evaporates, leading to clogging of the nozzles and

improper discharge of ink.
In the second embodimant, the end part of the reflecter

21 is profiled to have a tooth form 22. A drive force of a
motoyr 30 is transmitted through a gear 31 to the tooth form 22.
with this mechanism, tha zreflector 21 is turned in the
dirsction of an axzow D shown in Fig. 6. More specifically,
the heating direction of the heating neans 23 nmay be
selectively set to cne of the two heating diraections, the first
heating direction § toward the shaft of the transfer drum 1
(Fig. 7) and the second heating direction T toward the ink
image transferred to the print paper 4 (Pig. 8). Accordingly,
the operation of drying the ink image on the transfer drum 1
and the operation of drying the ink image on the print paper 4
can be carried out by the heating means 23 in a succassive
- MANNEGT . With this <feature, the heating means of slow
temperature rise may be used for the heating means 23. An
increased number of the heating means arxe available for the
heating means 23 in the ink jet printer of the invention.
Further, the single heating means 23 covers the ink formation
step and the transfar/fixing step, causing no temperaturs rise
within the printer. Additionally, because of the use of the
halogen lamp for the heater lamp 20 as the heat source, only
the ink image can be effectively heated without an excessive
temperature rise of the transfer drum 1 and the print paper 4.

Pig. 9 is a cross seactional view showing a third
embodiment of an ink jet printer according to the present

invention.
A heating means 50 is made up of a hot air fan 52 ueing

a alectric heater S1, a duct $3 with a blow-off port directed
towazd the shaft of the transfer drum 1, and a duct 54 with a
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blow-off port directed toward the ink image transferred on the
print paper 4, Reference nunerals 55 and 56 designata valves
for controlling the open/close of the ducts 53 and 54.

To heat the ink image that is formed oan the tzansfer
drum 1 by the print head 2, the valve 55 is opened and the
valve 56 is closed. Mot air is blown ocut of the duct 53 of the
heating means S50 in the directiocn of an arxow 0. The hot air
blown out heats the surface of the transfer drum 1 to dry the
ink image on the transfer drum 1 till it becomas semisolid. To
heat the ink image transferred t0 the print paper 4, the valve
S35 is closed and the valve 56 is ocpened. Hot air is blown out
of the duct 54 of the heating means S0 in the direction of an
arrow P. It heats the surface of the ink image on the p:i:it.
paper 4 till it becomes solid. By exhausting hot air through
the ducts S3 and 54 outside the ink jet printer, tamperaturs
and humidity within the printex can be kept constant,
eliminating the nozzle clogging and realizing the stable ink
discharge from the noczzles. -

The remaining construction and operatiocn of the third
enbcdiment are substantially the same as those of the first and
second embodiment. Reference is made to the related
descriptions in the specification.

In the construction of the heating means employed in
any of the embodiments as zentioned above, the heating
directicn of the reflector 21 or the selecticn of the duct 53
or 54 is controlled without moving the heat source per se for
heating the ink image on the transfer drum ] and the ink image
transferred on the print paper 4. This construction leads to
construction simplification and cost reductien. It is furthar
noted that the heat scurce is not in contact with the print
paper 4, With this construction, no paper jamming takes place,
ensuring a safety of the printez.

As dascribed above, in the ink jet printer of the
invention, heating means is located near tha intermediate
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recording medium. The heating direction of the heating maans
is set as desired. Control means further provided cperatas
such that when the heating means heats the ink image formed on
the intermediate recording medium, the heating direction of the
heating means is set toward the intermediate rec¢ording medium
at least one time, and when the haating means does not heat the
intermediate recording medium, the heating direction of the
heating means is put in the direction in which the heating
means doces not heat the zrecording head. Therefore, the
problems of the excessive tompc.:ntiazo rise in the xecoexding

haad and the nozzle clogging aze solved. A stable discharxge of

jets of ink droplets is realized.
In another aspect of the ink jet printer of the invention, heating

means is located near the Jintermediate rscording medium.
Select nmeans further provided functions to sslect a first
heating direction in which the heating direction of the heating
means is set toward the intermediate recoxding medium or a
second heating direction in which the heating direction of the
heating means is set toward the ink image transferred to the
recording medium. Therefore, Irrespective of the type of the
heating means, this construction of the printer suppresses an
excessive increase of the temperature of the recording head,
thereby eliminating the nozzle clogging and ensuring a stable
dischaxge of ink jets. Further, the ink image formed on the
recording medium i{s dried, by the heating means, till it
becomes semisolid, and subsequently {t is transferzred to the
recoxding medium by means of the back-up roller. Accozdingly,
the image transfer from the intermediate recording medium to
the recerding medium can be carried out undexr a low pressurs.
The image formed on the recording medium is solid or excsllent

in water and wear proof.
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An ink jet printer of the type in which an ink image
representative of input information is formed on an
intermediate recording medium (12) by discharging jets of
ink droplets from a print head (2) toward the
intermediate recording medium (12}, and the ink image is
transferred to a recording medium (4), said ink jet
printer comprisings

CLAIMS

heating means (23;50) 1located near said intermediate
recording medium (12), the heating direction of said
heating means (23;50) being set as desired; and

control means (21,22,30,31;55,56) operating such that
when said heating means (23;50) heats the ink image
formed on said intermediate recording medium (12), the
heating direction of said heating means (23;50) is set
toward said intermediate recdrding medium at least one
time, and when said heating means does not heat said
intermediate recording medium (12), the heating direction
of said heating means (23;50) is put in the direction in
which said heating means does not heat said print head

(2).

An ink jet p:intei: of the type in which an ink image
representative of input information is formed on an
intermediate recording medium (12) by discharging jets of
ink droplets from a print head (2) towaxd the
intermediate recording' medium (12), and the ink image is

transferred to a recording medium (4) Aespeeially-

-aeee-zd-i—n-g—ﬁo—ch-ia—}/, said ink jet printer comprising:

heating means (23;50) located near said intermediate
recording medium (12); and

LT
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select or control means (21,22,30,31;53,54) for selecting
a first heating direction (S) in which the heating
direction of said heating means (23;50) is set toward
said intermediate recording medium (12) or a second
heating direction (T) in which the heating direction of

said heating means (23;50) is set toward the ink image
transferred to said recording medium (4).

The ink jet printer according to claim 2, in which when
said heating means heats the ink image formed on said
intermediate recording medium, the heating direction of
said heating means coincides with said first heating
direction at least one time, and when said heating means
heats the ink image transferred to said recording medium,
the heating direction of said heating means coincides
with said second heating direction at least one time.

An ink jet printer according to any one of the preceding
claims in which the heating means (23) is provided such
as to allow switching the heating direction such that it
is directed at least one time to a direction (U) where it
does not act on said intermediate recording medium (12)
or said print head (2) or on said recording medium (4).

The ink jet printer according to any one of the preceding
claims in which said heating means (23;50) includes a
heater lamp (20) and a reflector (21) that is turnable
turned about the axis of said heater lamp (20), and said
select or control means includes a tooth profile (22) of
the end part of said reflector (21), and a gear (31) in
mesh with said tooth profile (22).

The ink jet printer according to any one of claims 1 to
4, in which said heating means (S0) includes a hot air
fan (52) for blowing hot air, a first duct (53) for

' gquiding the hot air toward said intermediate recording
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medium (12), and a second duct (54) for guiding the hot
air toward said recording medium (4), and said select
means includes valves (55;56) respectively associated
with said first and second ducts (53;54).

This Sheet Has Been Rel;i,

HIIIHIIIH III

* ¢ L n s *

THIS SHEET Hag

REPLACED BEEN

EATEXT\EUROPAS6239CL.DOC



