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- The present invention relates generally to ink jet
'Printers for forming ink images on recording media and more
paf%icuiarly to a transfer type ink jet printer for
transferring an ink image to a recording medium by pressing a

.. transfer medium against the recording medium face to face

after forming the ink image on the transfer medium.

A printer of the sort disclosed by, for instance,
U.S. Patent No. 4,538,156 is known as a conventional transfer
'type ink jet printer.

This printer is, as shown in Fig. 25, designed to
transfer an ink image by pressing recording paper 12 against
the iﬁk image formed by a recording head 11 on the surface of
a cylindrical transfer medium 10. The residual ink left
untransferred is removed by a cleaﬁér 13.

The conventional transfer type ink jet printer has
put it in question that the quality of the image thus
transferred is not always good. |

In the first place, the reason for tﬁis is that when
the ink image formed of ligquid ink makes contact with the
recording paper, the liquid imk soaks along the fibers, thus

allowing whiskers to grow on the periphery of the ink image.
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1:-.Fiefd of the Invention The present invention relates generally to ink
jet printers for formng ink i mages on recordi ng nedia and nore
particularly to a transfer type ink jet printer for transferring an ink
i mage to a recording nmedi um by pressing a transfer nedi um agai nst the
recording me- diumface to face after formng the ink inmage on the transfer

medi-um 2. Rel apRdeRb! secBnd pllale OftHd&ea¥dn disS Hrate&iNke e

I nstance, U.S.
image transfer is effected by the contact between the
transfer medium and the recording paper, an recessed portion
of the recording paper will not contact the transfer.medium
if the smoothness of the recording paper is poor, and there
appears a so-~called “whitening" phenomenon in which an image
to be transferred is not transferred.

In view of these probiems, the present applicants
propose in Japanese Patent Laid-Open No. 92849/1987 an
apparatus for transferring an ink image to recording paper by
ejecting ink droplets to a transfer medium once and
evaporating a solvent composition in the ink droplets in
order to press the concentrated ink image against the
recording paper. -This apparatus is, as shown in Fig. 26,
designed to transfer an image by pressing a transfer medium
22 to which ink has been ejected from a recording head 21
against a recording medium 25 supported with a roller 24; in
this case, a heater 23 is used to accelerate the evaporation
'of a solvent composition in the ink. rhe transfer medium 22
after the transfer operation is cleaned with a brush 26 and
dried by a blowar 27 to keep the surface condition constant.

With this apparatus, the ink image is prevented from
deforming while it is being transferred or from soaking into
the recording medium 25 since the concentrated ink image is

transferred to the recording medium 25. Therefore, clear

-2 - This Sheet Has Been Re; laced

ARG




Pat. No. 4,538,156 is known as a conventional transfer type ink jet
printer. This printer is, as shown in FIG 25, designed to transfer an
i nk i mage by pressing recording paper 12 against the ink image forned by a
recording head 11 on the surface of a cylindrical transfer nedium 10. The
residual ink left untransferred is renoved by a cleaner 13. The
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characteristic of transfer type ink jet printers.

U.S. Patent No. 5,099,256 also proposes an apparatus
for transferring ink to recording paper by ejecting ink |
droplets to a transfer medium once and evaporating the
solvent composition in the ink droplets in order to press the
concentrated ink against the recording paper. This apparatus
is, as shown in Fig. 27, designed to transfer an image by
pressing a transfer medium 32 onto which ink has been ejected
from a recording headlél against a recording medium 35
supported with a roller 34; in this case, a heater is used to
accelerate the evaporation of a solvent composition in the
ink.

With this apparatus, the ink image is prevented from
deforming while it is being transferred or from soaking into
the recording medium 35 since the concentrated ink is
transferred to the recording medium 35. Therefore, clear
image formation can be made possible by solving the problems
characteristic of transfer type ink jet printers.

However, these apparatus still have the following
problems to solve from the viewpoint of the use of such a
heater for thickening ink.

In the first place, it will take time during the
process of evaporating the solvent composition if the heater
temperature is low, whereas though the solvent composition

may be evaporated for a short time at high temperatures,
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ferred s not always good. In the first place, the reason for this is
that when the ink image fornmed of liquid ink makes contact with the
recordi ng paper, the liquid ink soaks along the fibers, thus allow ng

whi skers to grow on the periphery of the ink inmage. In the second pl ace,
the reason is that since the inage transfer is effected by the contact

et e L SR ok o FRELEADY RPELe ALaCAE°RERLRARLLA
is raised. Further, it will still take time to raise the set
temperature. In other words, the problem is that a demand
for high-speed printing has not been satisfied.

In the second place, the inside of the apparatus may
be contaminated since the solvént steam is discharged into
the apparatus as the solvent evaporates.

In the third place, there arises a problem in that
the transfer pressure may increase. More specifically, the
time required from the ejection of ink up to the transfer of
an image tends to vary with the spot when one nozzle head or
a multiple nozzle head is used for scanning even though it is
attempted to specify the concentrated ink condition by
setting the gquantity of heat at a proper value. .This means
there ‘occurs a disparity in the concentrated ink condition.
In this case, the.relationship between the concentrated ink
image condition and the transfer pressure is such that the
greater the concentration of the ink used to form the image,
the greater the transfer pressure becomes. It is therefore
necessary to set the pressure value in conformity with the
maximum concentration of the ink used for forming the image
and this tends to require an excessive pressure. Further, an
excessive transfer pressure may also be'required as the
concentration of the ink used for forming the image varies

with the printing pattern of the ink image, that is, the

amount of ink per unit area.
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medi,umif the snoothness of the recording paper is poor, and there appears
a so-called "whitening" phe- nonenon in which an image to be transferred is
not transferred. In view of these problens, the present applicants
propose in Japanese Patent Laid-Open No. 92849/1987 an apparatus for
transferring an ink inmage to recording paper by ejecting ink droplets to a
transfer nmedi um once and evaporating a sol vent conposition in the ink
droplets in order to press the concentrated i nk inage

In view of the foregoing problems, it is therefore an object
of the present invention to provide a transfer type ink jet
printer capable of high-speed printing as well as high-quality
image printing. This object is solved by the transfer type
ink jet printer according to any one of independent claims 1,

2, 5, 9, 12, 14 and 15. Further advantageous features,
aspects and details of the invention are evident from the
dependent claims, the description and the drawings. -The

claims are intended to be understood as a first non limiting
approach of defining the invention in general terms.

The invention provides a transfer type ink jet printer
ensuring that a good image is obtainable without causing no
generation of solvent steam, without being affected by a
printing pattern, at a low transfer pressure..

A printer according to one aspect of the present .invention
comprises an ink jet type record/write means for ejecting
droplets of ink in which charged coloring particles have been
dispersed in a solvent in the form of insulating carrier
liquid hawving a low dielectric constant, a transfer medium for
carxrying and moving an ink image formed of ink droplets
ejected from the ink jet type record/write means, a transfer
means for transferring the ink image writtemn to the transfer
medium on a recording medium by making the recording medium
contact the transfer medium, and a means for temporarily
fixing the charged coloring particles in the ink image on the
transfer medium until the ink image is led to the transfer
means after the ink image is formed on the transfer medium.

The printer should preferably be pfovided with a means for

removing a solvent on the transfer medium with the charged
coloring particles temporarily fixed by the means for

e
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agai nst® the recordi ng paper. This apparatus is, as shown in FIG 26,
designed to transfer an i mage by pressing a transfer nedium 22 to which ink
has been ejected froma recording head 21 against a recordi ng medi um 25
supported with a roller 24; in this case, a heater 23 is used to accelerate

t he evaporation of a solvent conposi-

- temporarily fixing the particles. The means for removing a
solvent may have a solvent-adsorbent roller having excellent
wetting properties with respect to the solvent while rotating
in contact with the transfer medium and a solwvent-removing
roller set opposite to the transfer medium and used for
squeezing the solvent. Further, a means for recovering the
solvent thus squeezed ocut may be provided between the
solvent-removing roller and the transfer medium.

Moreover, there may be provided a means for.applying
the solvent to the ink image with the charged coloring
particles temporarily fixed by the means therefor and a
solvent-thickness requlating means for making the thickness
of the solvent constant. This means for applying the solvent
may have a solvent container for containing the same solvent
as wh;t is contained in the ink and a head for applying the
solvent, the head having a slit through which the solvent in
the solvent container is applied to the ink image. The
solvent-thickness regqulating means, which is situated in the
solvent container, may have a roller for regulating the
thickness of a solvent to be applied, a peeling plate for
removing a solvent adhering to the surface of the roller for
regulating the thickness thereof, and race rings attached to
both ends of the roller therefor. Further, the meéns for
applying the solvent may be situated opposite to the transfer

medium via a very small gap and may have a slit through which
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-2 tion in the ink. The transfer medium 22 after the transfer operation
Is cleaned with a brush and dried by a blower 27 to keep the surface
condition constant.

) the solvent supplied through the solvent supply slit to the
surface of the transfer medium is recovered. .

Further, the means for removing a solvent may have a
hole diameter sufficiently smaller than the size of charged
coloring particles and is made of a material in the form of a
roller for sucking and abosrbing the solvent, or may be in
the form of a roller having a metal mesh layer on the surface
and a means for applying voltage between the metal mesh layer
and the transfer medium. |

Further, the solvent-removing means should preferably
be provided with a means for recovering the solvent. The
solvent-removing means may have a cylindrical support, and a
number of metal pins having excellent wetting properties with
respect to the solvent, the pins being provided on the
surface of the support. The means for recovering the solvent
may be arranged so that it has a number of small holes
provided pin-to-pin in the support, a port arranged in the
support and used for blowing air toward the small holes, and
a container for recovering the solwvent thus blown thereby.

Further, the solvent-removing means may be arranged
so that the solvent with the charged coloring particles
temporarily fixed on the transfer medium is removed by making
the solvent contact water or a surface active aqueous liquid
agent and should preferably be provided with a dsvice for
racovering the solvent from the water or the surface active

agueous liguid agent in the solvent-removing means.
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W4 h this apparatus, the ink inage is prevented fromdeformng while it is

being transferred or fromsoaking into the recordi ng nmedium 25 since the

concentrated ink image is transferred to the recordi ng nmedi um 25.

Therefore, clear inmage formati on can be made possi bl e by sol ving the

probl em characteristic of transfer type ink jet printers. U S. Pat. No.

5, 099, 256 mbgeoRpeepOLhe I 1A -AdnbVidlg enisd Qfdg* e igicdar & BPpbsike
medi

paper by ejecting ink drop- lets to a transfer um once and evaporati ng
t he to the transfer medium via such a very small gap and may have
a slit through which the water or the surface active agueous
liquid agent supplied to the surface of the transfer medium
by means of the supply slit is recovered. The device for
recovering the solvent may be formed of a rotatable solvent-
adsorbent material.

The transfer medium may have a transfer drum or a
transfer belt, whereas the means for temporarily fixing the
particles should preferably be a means for irradiating the
ink image with ions. In this case, the'ions should

preferably have the same polarity as that of the charged

coloring particles.

Fig. 1 is a perspective view of a first example.

Fig..z is a perspective view of a corona charger 114.

Fig. 3 is a diagram illustrating the operation of
témporarily fixing ink and that of separating it in the first
example.

Fig. 4 is a diagram illustrating the operation of
temporarily fixing ink and that of separating it in the same.

Fig. 5 is a partial side view of the principal part
in a2 second example.

Fig. 6 is a perspective view of a third example.

Fig. 7 is a perspective view of a fourth example.

- 8 -~ This Sheet Has Been Reﬁaced

RO




sel.vent conposition in the ink droplets in order to press the concentrated
I nk agai nst the recording paper. This apparatus is, as shown in FIG 27,
designed to transfer an inage by pressing.a transfer medi um 32 onto which

i nk has been ejected froma recording head 31 agai nst a recordi ng nedi um 35
supported with a roller 34; in this case, a heater is used to accelerate

the evaporation of pagolg/and £WEOEiddN vikd Sx idie foddil dbidpRepar at us,
the ink image is prevented fromdeformng while it is being transferred or
from soaki R@ken on an imaginary plane H of Fig. 7.

Fig. 9 is a sectional view taken on arrow lines D of

Fig. 7.

Fig. 10 is a perspective view of a fifth example.

Fig. 11 is a side view of a sixth example.

Fig. 12 is a side view of a seventh example.

Fig. 13 is a side view of an eighth example.

Fig. 14 is a partial expanded perspective view of the

eighth example.

Fig. 15 is a perspective view of a ninth example.
Fig. 16 is a sectional view on an imaginary plane H
of Fig. 15.

Fig. 17 is a diagram illustrating an ink image
condition within an aqueous surface-active agent explanatory
of the solvent-removing means in the ninth exampie.

Fig. 18 is a diagram illustrating an ink image
condition within an aqueous surface-active explanatory of the
solvent-removing means in the ninth example.

Fig. 19 is a perspective view of a tenth example.

Fig. 20 is a sectional view of a solvent-recovering
device in the tenth example.

Fig. 21 is a diagram illustrating a state in which an
ink image on a transfer medium is concentrated after the ink

image is irradiated with a small amount of negatively-
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into the recordi ng medi um 35 since the concentrated ink is transferred to
the recordi ng nedium 35. There- fore, clear imge fornmati on can be nade
possi bl e by solving the problens characteristic of transfer type ink jet
printers. However, these apparatus still have the follow ng problens to
solve fromthe viewpoint of the use of such-a heater for thickening ink.

In the fi ré{plﬂ:i’ﬁéd eerhu .ttﬁ%e havTRgdthieN 3 akia® 1A%, Wfs RHAROTAE i ng the

sol vent conhposition if heat er
charged colorlng particles in the ink.

Fig. 22 is a diagram illustrating a state in which an
ink image on the transfer medium is concentrated after the
ink image is irradiated with a large amount of negatively-
polarized corona ions having the same polarity as that of
charged coloring particles in the ink.

Fig. 23 is a diagram illustrating the state of an ink
image on the transfer medium after the ink image is
irradiated with a small amount of positively-polarized corona
ions hawving the polarity opposite to that of charged coloring
particles in the ink.

Fig. 24 is a diagram illustrating the state of an ink
image on the transfe; medium after the ink image is
irradiated with a large amount of positively-polarized corona
ions having the polarity opposite to that of charged coloring
particles in the ink.

Fig. 25 is a diagram illustrating a first example of
a conventional transfer type ink jet printer.

Fig. 26 is a diagram illustrating a second example of
a conventional transfer type ink jet printer.

Fig. 27 is a diagram illustrating a third example of

a conventional transfer type ink jet printer.
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tenperature is | ow, whereas though the sol vent conpo- sition may be

evaporated for a short time at high tem peratures,

to increase as the heater tenperature is raised. Further, it will still

take tinme to raise the set tenperature. In other words, the problemis that

a demand for high-speed printing has not been satlsfled In the second

pl ace,

the inside of the apparatus nmay be contam nated since the sol vent

steam i s di schar geembod tméhtsapfatheuprasenheisventionewipdr bees.

described with reference to the accompanying drawings.
[First Example]

Fig. 1 is a perspective view of a first example.

A ink jet printer of Fig. 1 cdmprises a recording
head 113 as an ink jet type record/write means, a corona
charger 114 as a temporarily-fixing means, a pressure roller
115 as an ink image transfer means, and a cleaning blade 11§,
these being arranged around a rotatable transfer drum 111 as
a transfer medium successively in the direction of rotation
of the transfer drum from the upper part thereof.

The transfer drum 111 is formed with a conductive
elastic layer 119 around a primary metal pipe 118. The
conductive elastic layer 119 may be a rubber member in which a
conducﬁive compound of carbon black or metal powder has been
dispersed. The transfer drum 111 is fotated by a drive means
(not shown) in the direction of an arrow A. |

The recording head 113 is, as shown in Fig. 1, an ink
jet head of such a type that it carries oﬁt scanning along
carriage shafts 120 in the direction of an arrow B. The
recording head 113 is an ink jet recorxding head of such a
type that ejects .ink
droplets from a plurality of nozzles in response to a

recording signal which may employ piezoelectric elements.

The transfer drum 111 stops to operated during the

‘operation of the recording head 113 and rotates

power consunption tends
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In:the third place, there arises a problemin that the transfer pressure
may i ncrease. Mire specifically, the tine required fromthe ejection of ink
up to the transfer of an image tends to vary with the spot when one nozzle
head or a nmultiple nozzle head is used for scanning even

- intermittently as the recording head 113 turns when it
- changes its direction at the end of the scanning portion.

The corona charger 114 is an ion generator by means
of Corotrons. As shown in Fig. 2, a stainless housing 132 is
used to shield a tungsten wire 131 which is 0.05 mm in
diameter and set apart by about 5 mm from the stainless
housing. In this case, a high-tension power supply (not
shown) is used to applj a higﬁ #qltage of -S5kV to the
tungsten Qire 131 so as to generate negative corona ions.

The cleaning blade 116 is an elastic body of rubber
or the like which is pressed against the transfer drum 111.

Recording paper 121 as the recording medium is
conveyed in the direction of an arrow C to keep contact with
the transfer drum 111 while being pressed by the pressure
roller 115 from the back.

Ink for use is emulsion ink in which charged coloring
particles have been dispersed in a solvent containing high-
resistant carrier liquid having a low dielectric constant.
The solvent may contain, fo; example, ISOPAR-G of Exxon
Chemical Corporation, Microlith Black C ~ T of Chiba-Geigy
(Japan) Ltd. as charged coloring particles, and ethylene
ethyl acrylate as resin. The ink also contains lecithin as a
charge control agent together with the charged coloring
particles as a solvent. The charged coloring particles in
the ink used in this example are negativelf charged.

The operation will subsequently be described.
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- 3¢ though It is attenpted to specify the concentrated ink condition by
setting the quantity of heat at a proper value. This neans there occurs a
di sparity in the con- centrated ink condition. In this case, the
rel ati onshi p between the concentrated ink image condition and the transfer
pressure is such that the greater the concentra-

) Ink droplets are first ejected from the recording
head 113 and an ink image is formed on the surface of the
transfer drum 111. Then the ink image is irradiated with
corona ions by the corona charger 114 and the charged
coloring particles are temporarily fixed on the transfer drum
111 where the ink image is separated into the charged |
coloring particles and the solvent.

Referring to Figs. 3 and 4, a detailed description
will be given of the temporary fixation of the charged |
coloring particles onto the transfer drum 111 and the
separation of the ink image by means of corona charger 114.
With this embodiment, the charged coloring particles 141 have
been negatively charged, whereas the transfer drum 111 has
been grounded. The ink image 140 formed by the recording
head 113 is such that the charged coloring particles 141
therein have been dispersed uniformly in the solvent 142 as
shown in Fig. 3. When negatively charged corona ions are
thrown by the corona charger 114 onto the ink image 140, the
surface of the ink image 140 is charged negatively as shown
in Fig. 4 and the charged coloring particles 141 are caused
to stick to the transfer drum 111 under the influence of
électrostatic force. At this time, the solvent 142 decreases

. in the direction of height of the ink image 140 and
simultaneously expands in proportion to the contact area
between the ink image 140 and the transfer drum 111. While

holding the contact area between the ink image 140 and the

- 13 -
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ticon of the ink used to formthe imager the greater the transfer pressure
becones. It is therefore necessary to set the pressure value in conformty
wi th the maxi mum concentration of the ink used for form ng the i nage and
this tends to require an excessive pressure. Further, an excessive transfer
pressure may al so be required as the concentration of the ink used for
formng t heramsfer vdramslbit hnt Bégpr 3nt thg phatged oblokéngnpartdgdest hat
is, the anount of ink per unit area. SUMVARY OF THE | NVENTI ON
141 move in the direction of surface of the transfer drum
111, thus causing the ink image 140 to be concentrated in a
portion close to the transfer drum 111. When the ink image
140 in which the charged coloring particles 141 have been
" dispersed is irradiated with ions, the charged coloring
particles 141 are separated into the charged coloring
particles 141 temporarily fixed onto the transfer drum 111
and the solvent 142. Although a portion without the presence
of the ink image 140 on the transfer drum 111 is also
irradiated.with ions, it will never charged as the transfer
drum 111 is conductive.
The ink image 140 with the charged coloring particles
141 temporarily fixed onto the transfer drum 111 and
separated frbm the solvent 142 is subsequently transferred to
the recording paper 121 pressed via the pressure roller 115
against the transfer drum 111; at this time, a transfer bias
may be applied thereto. When the ink image with the charged
coloring particles 141 separated from the solvent 142 comes
into contact with the recording paper 121, the solvent 142
quickly soaks into the recording paper 121, whereas the
charged coloring particles 141 remain on the recording paper
121 to form an image to be recorded. Since the charged
coloring particles 141 are temporarily fixed onto the

transfer drum 111 while separated from the solvent 142, only

.the solvent 142 is first allowed to soak into the racording
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In view of the foregoing problems, it is therefore an object of the present
I nvention to provide a transfer type ink jet printer capable of high-speed
printing as well as high-quality imge printing. It is another object of
the present invention to pro- vide a transfer type ink jet printer ensuring
that a good image is obtainable w thout causing no generation of sol vent

Lo v e Be! g 2L SRLEGDY RoPEILEAN BAULELD, BNl TS
prevented from soaking along the fibers of the recording
paper 121 when the ink image 140 contacts the recording
paper,_thﬁs preventing whiskers from growing on the periphery
of the ink image.

After the ink image 140 is transferred to the
recording paper 121, the residual transfer-ink on the
transfer drum 111 is removed by the cleaning blade 116
pressed against the transfer drum 111, whereby a new image is
subsequently formed by the recording head 113.

The present inventors employed ink with 300 uC/g of
charged coloring particles 141 disperse&.thefeih in terms of
an amount of charged cofpuscles for a transfer drum 111
having an outer diameter of 110 mm, irradiated the ejected
ink with negative corona ions.by means of ﬁhe corona charger
114 and further press-~transferred the ink image to the
recording papér 121. The image thus transferred proved
excellent; Although negatively charged coloring particles
141 were irradiated with negative ions in this example, the
present invention is not limited to this case and any effect
similar thereto is made achiewvable by a polarity combination
of charged coloring particles and ion irradiation.

[Second Example]
Fig. 5 is a partial side vxew of the principal part

in a second example.

- 15 -
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prises an ink jet type record/wite nmeans for ejecting droplets of ink in
whi ch charged coloring particles have been dispersed in a solvent in the
formof insulating carrier liquid having a |ow dielectric constant, a
transfer nmedium for carrying and noving an ink inmage formed of ink droplets
ejected fromthe ink jet type record/- wite neans, a transfer neans for
transferring the mhe is@ghidvwesxdnipld a4 Rl ffearemiterf i thve afimst ecor di ng
medi um by maki ng the recordi ng nedi um contact the transfer nedium and a
means for exampdears Fdlibdwss tdhesolvent~-adsorbent roller 150 having

excellent wetting properties with respect to the sblvent 142
is arranged in such a way that it is rotated while being made
.to slightly contact the transfer drum 111 on the downstream
side of the corona charger 114 for irradiating the transfer
drum 111 with ions in order to remove the solvent 142 by
making the solvent 142 on the transfer drum 111 adsorb the
solvent-adsorbent roller 150.

wWith this arrangement, the electrostatic adhesion
force of the charged coloring particles 141 in the ink image
acts with the transfer drum 111, so that a con;entrated ink
image free from the solvent 142 is obtained in the downstream
side of the solvent-adsorbent roller 150.

In Fig. 5, numeral 151 denotes a cleaner for removing

" the solvent 142 adsorbed into the solvent-adsorbent roller
150.

The second example has the same construction as that
of the first example, except for the provision of the
solvent—adsorbent_roller 150.

[Third Example]

Fig. 6 is a perspective view of a third example.

What makes this third example different from the
first example lies in the fact that a solvent-removing roller

112 having an elastic layer 123 around a metal pipe 122 is

- 16 -
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charged coloring particles in the ink image on the trans- fer medi umuntil
the ink image is led to the transfer neans after the ink image is fornmed on
the transfer nedium The printer should preferably be provided with a
means for renoving a solvent on the transfer mediumw th the charged
coloring particles tenporarily fixed by the nmeans for tenporarily fixing

gggofgrem f‘ﬁxJ&ﬁ(ﬂfﬁEﬁef aarfx%%h&g s3d80b¥CLhe"MBYBAUC cRa$Fe¥CNd for
g excellent wetting properties
irradiating the transfer drum 111 with ions.

With this arrangement, the ink image with the charged
coloring particles 14l temporarily fixed onto the transfer
drum 111 and separated from the solvent undergoes the squeeze
action when it passes a portion where it is iﬁ contact with
the solvent-removing roller 112, the solvent being squeezed
from the image before being left on the upstream side of .that
portion. The charged coloring particles in the ink image are
allowed to pass through the contact portion as there exists
the electrostatic adhesion force with respect to the transfer
drum 111. As a result, a concentrated ink image with the
solvent removed is obtainable in the downstream side of the
contact portion.

An air jet means 118 is used for recovering the
residue solvent on the upstream side of the contact portion.
In other words, the air jet means 118 is used to recover the
residue solvent into a solvent recovery container 161 by
jetting air to the upstream side of tﬁe contact portion to
lead the solvent to a groove 119 provided at the end of the

ransfer drum 111 and by scratching the solvent thus led to
the groove 119.
The third arrangement is entirely the same as the

first one except the provision of the aforementioned solvent-

removing roller 112,
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wist h r'espect to the solvent while rotating in contact with the transfer
medi um and a sol vent-renoving roller

- In the aforementioned second and third examples, it
has been made possible to supéress the evaporation of the
solvent on the recording paper by temporarily fixing the
charged coloring particles onto the transfer drum 111,
separating the charged coloring particles from the solvent,
and removing the solvent therefrom before the transfer of the
image.

As set forth above, the first through third examples
relates to the process of separating the charged coloring
particles temporarily fixed onto the transfer medium from the
solvent by irradiating with ions the ink imagé formed_by the
ink jet record/write means on the transfer medium.
Consequently, these examples have the effect of forming and
recording a clear image free from ink ocozing out through the
recording medium thereon.

Moreover, the above action of separating the charged
coloring particles from the solvent is performed
electrostatically so as to make the ink separation possible
for a short time. In this way, a demand for high-speed
printing can be dealt with.

{Fourth Example]

Fig. 7 is a perspective view of a transfer type ink
jet printer as a fourth example. Fig. 8 is a sectional view
of the fourth example taken on an imaginary plane H of Fig.

7.
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-4- sSet opposite to the transfer medi um and used for squeez- ing the
solvent. Further, a neans for recovering the solvent thus squeezed out nay
be provi ded between the solvent-renoving roller and the transfer medi um
Mor eover, there may be provided a neans for apply- ing the solvent to the
ink image with the charged color- ing particles tenporarily fixed by t he

means therefor angy 2 sglyent:t Nigkneser §0ulaklnd PRISd Yo 1% LS

jet type record/write means, a corona charger 203 as a
tempérarily—fixing means, a means 204 for applying a solvent,
a means 205 for requlating the thickness of a solvent, a
pressure roller 206 as an ink image transfer means, and a
transfer drum cleaning device 207, these being successively
arranged around a transfer drum 201 as a2 transfer medium.

Like what has been described in the first example,
the transfer drum 201 is formed with a conducive elastic
layer 211 around a metal pipe 210. The transfer drum 201 is
supported in such a way that it is rotatable in direction of
arrow A with a fixed gap over the recording head 202.

The recording head 202 is an ink jet recording head which may

be-'of such a type which employs a piezoelectric element and

provided with a plurality of nozzles arranged in the axial
direction of the transfer drum 201 at fixed intervals.

The corona charger 203 is an ion generator by means
of Corotrons. A stainless housing 213 is used to shield a
tungsten wire 212 which is 0.05 mm in diameter and set apart
by about 7 mm from the stainless housing. In this case, a
high-tension power supply is used to apply'a high voltage
of -5kV to the tungsten wire 212 so as to generate negative
corona ions. |

The means 204 for applying a solvent includes a
container 215 for containing a solvent 220 for ink, a pump

216, and a head 218 for applying the solvent,lthe head having
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t hi ckness of the solvent constant. This means for apply- ing the sol vent
may have a solvent container for con- taining the sane solvent as what is
contained in the ink and a head for applying the solvent, the head having a
slit through which the solvent in the solvent container is applied to the

I nk i mage. The solvent-thickness regulat- ing neans, which is situated in

the sol veny sq%@ YPrwhi®Y D8VerfahQbdebp Qéxﬁég’éba&hégtEQﬁsfétChﬂﬁﬁs of a
sol - vent to be applied, a peeling plate removing a sol- vent adhering
to the surdggce of the roller for regulatlng

A means 205 for regulating the thickness of a solvent
is accommodated in the solvent container 215 includes a
roller 221 for regulating the thickness of the solvent, a
peeling plate 222 for removing a solvent adhering to the
surface of the roller 221 for regulating the thickness of the
solvent, and race rings 223 respectively fitted to the ends
of the roller 221 for regulating the thickness of the
solvent.

The pressure roller 206 is an aluminum roller, which
is so controllable that it may be pressed against or released
from the transfer drum 201 by a means for applying pressure
thereto (not shown). While the pressure roller 206 is
pressed against the transfer drum 201, it rotates at the same
velocity as the peripheral speed of the transfer drum 201 via
recording paper 208 as a recording mediuﬁ in direction of
arrow B.

The transfer drum cleaning device 207 includes a
cleaning blade 225 of urethane rubber and a housing 226. The
cleaning blade 225 is connected to a drive means (not shown)
and has an edge so arranged that it may be brought into
contact with or released from the surface of the transfer
drum 201.

Ink for use is such that charged coloring particles

‘have been dispersed in the solvent prepared from insulating
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t e thickness thereof, and race rings attached to both ends of the roller
therefor. Further, the means for ap- plying the solvent nay be situated
opposite to the trans-. fer mediumvia a very snmall gap.and nay have a slit
t hr ough whi ch the sol vent supplied through the solvent supply slit to the
surface of the transfer nediun1is re- covered. Further, the neans for

[TV N0, 2,20l I RS A § o AR S LRI STl Pan e
ISOPAR-L of Exxaon Chemical Corporation. The charged coloring
particles contain RAVEN 1255 of.Columbian Carbon Co. as
pigments and ethyl ceilulose as resin, these together with a
charge control agent being dispersed in ISOPAR-L and
negatively charged. The charged coloring particleé are also
arranged so that the solid concentration is set at 25 wts.

The operation will subsequently be described. |

In the initial state where no recording signal is
input, the pressure roller 206 and the cleaning blade 225 of
the transfer drum cleaning device 207 are so held as to be
pressed against or released from the transfer drum 201. 1In
Fig. 8, solid lines designate a state in which the pressure
roller 206 and the cleanihg blade 225 are pressed against dr
kept in contact with the transfer drum 201, whereas broken
lines 206’, 225’ indicate that they are released therefrom;
in the initial state, they are held in position as indicated
by the broken lines.

When the recording signal is input to the recording
head 202 in that state, an ink image is formed on the outer
peripheral surface of the transfer drum 201. Referring to
Figs. 7, 9, the operation of forming the ink image by means
of the recording head 202 will be described. Fig. 9 shows
the.recording head 202 viewed from an arrow D of Fig. 7. The
recording head 202 has a plurality of nozzles 230, 231,

232,... arranged in conformity with the axial direction of
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the formof a roller for sucking and abosrbing the sol- vent, or may be in
the formof a roller having a netal nesh |ayer on the surface and a neans
for applying voltage between the netal nesh |layer and the transfer nedi um
Furt her, the solvent-renoving neans should prefera- bly be provided with a
means for recovering the sol- vent. The sol vent-renovi ng means may have a
cylindri- thel txapsder dauth R0MNGET dfratisdn pim&-.ﬂ‘mmg aekcelgen?)wetti ng

properties with respect to the solvent, the pi
a pitch of 8 x 84.7 um (8 x 1/300 inch), lnk droplets being ejected from

the plurality of nozzles 230, 231, 232 selectively in
response to the recording signal. The recording head 202
thus arranged is 84.7 .um (1/300-inch) moved by a moving means 219 in
the axial diréction of the transfer drum 201 during the
recording operation in synchronization with the iotaticn of
the transfer drum 201 and located at the positions designated
by 230’, 231‘, 232’,... In other words, the recording head
202 is caused to move in the axial direction of the transfer
drum 201 each time the transfer drﬁh 201 rotates once and by
repeating this operation eight times, it forms an ink image
at a pitch of 84.7 pm (1/300 inch) in a predetermined recording area
228 on the transfer drum 20l1. Then the recording head 202
moves to the initial position. The moving means 219 includes
a cam 235 and a motor 236. With the recording head 202 so
arranged as to perform the operating of forming such an ink
image, it becomes only necessary to set the nozzle pitch of
the recording head 202 eight times as great as the pixel
pitch on the transfer drum 201 and this makes it possible to
not only simplify the process of manufacturing printers of
this sort but also reduce thei? production cost. Since ink
in a low viscous state is ejected from the recording head
202, éood ejection characteristics are acquired.. Therefore,
good quality ink images are obtainable on the transfer drum

201 with stability.

- 22 -

Sheet Has Been RTlacea

TR




bei ng provided on the surface of the support. The neans for recovering the
sol vent may be arranged so that it has a nunber of small hol es provided
pin-to-pin in the support, a port arranged in the support and used for
blowing air toward the small holes, and a container for recovering the

sol vent thus bl own thereby. Further, the solvent-renoving nmeans may be

ar- ranged so t hatrhirlRigiolorta i ddind e ol @ik i N@rpaldk Cisge is

tenporarily fixed on the transfer nmediumis renoved by maki ng the sol vent
contact wEbemed oer the whole recording area 228.

When the formation of the ink image is terminated,
the corona charger 203 irradiates negative corona ions ‘and
the charged coloring particles contained in the ink image are
temporarily fixed before being separated from the solvent.

The action of temporarily fixing the charged coloring
particles to the transfer drum 201 and that of separating the
ink image by means of the corona charger 203 are similar to
those described with reference to the first example shown in
Figs. 3 and 4.

In this examplé, however, the timing at which corona
ions are irradiated by the corona charger 203 may be in
synchronization with the formation of the ink image. In
other words,; the corona charger 203 may be used to irradiate
corona ions uniformly after the formation of the ink image
but also in synchronization with each rotation of the
transfer drum 201 during the formation of the ink image.

This process may particularly be effective if the ink image
tends to easily flow, depending on the wetting properties of
the ink on the surface of the transfer drum 201 or if the ink
~is difficult to wet, thus causing ink images to concentrate.
More specifically, the use of the corona charger 203 for
corona irradiation in synchronization with each rotation of
the transfer drum 201 during the formation of the ink image

is effective in temporarily fixing the charged coloring
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surface active aqueous |iquid agent and shoul d prefera-
-5-

N particles to the surface of the transfer drum 201 faithfully
in response to the recording signal.

The means 204 for applying a solvent is then used to
uniformly apply the solvent 220 forming the ink to the
surface of the transfer drum 201. In this example, the pump
216 is used to supply the solvent 220 contained in the
solvent container 215 to the head 218 so as to apply the
solvent 220 discharged from the slit 217 to the surface of
the transfer drum 201. When the solvent 220 is applied to
the ink image in this case, the charged coloring particles
are prevented from falling into discrder as the reflected
image force. acts with respect to the transfer drum 201,
though the application pressure acts on the charged coloring
particles. Moreover, since the thickness of the solvent 220
applied by the means 204 is regulated by the means 205 for
regulating the thickness, which will be described below, the
thickness of the solvent applied by the means 204 should be
greater than the distance between the roller 221 for
regulating the thickness thereof and the transfer.drum 201.

The solvent uniformly applied by the transfer drum
201 is regulated by the roller 221 so that it has a
predetermined thickness. The roller 221 is fitted with the
race ring 223 at each end and whan the racé rings abut
against the transfer drum 201, the roller is set 0;3 mm apart
from the transfer drum 201 while being rotated in direction

of arrow C. Consequently, the force originating from fluid
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bty be provided with a device for recovering the sol- vent fromthe water-
or the surface active aqueous liquid agent in the solvent-renovi ng neans.
Mor eover, the sol vent-renoving nmeans nmay be situated opposite to the
transfer nmediumvia such a very small gap and may have a slit through which
the water or the surface ac- tive aqueous liquid agent supplied to the

ST ace, OSSR AN BY (R Bled D ARBLIL A 4 D8 NI
gap between the transfer drum 201 and the roller 221 for
regul#ting the thickness of a solvent so as to peel an
excessive solve from the surface of the transfer drum 201.
The thickness of the solvent 220 on the surface of the
transfer drum 201 can thus be requlated properly. Since the
reflected image force is acting on the charged coloring
particles of the ink image, they will never be peeled off the
surface of the transfer drum 201. In this example, the
peripheral speed of the roller 221 for regulating the
thickness of a solveﬁt has been determined in the way that
makes the thickness of the solvent 220 not greater than 5 um
to form a concentrated ink image on the transfer drum 201.
The solvent 220 sticking to the surface of the roller 221 is
removed by the peeling plate 222 and made to drop into and
held in the sélvent container 215.

Then the transfer drum 201 and the pressure roller
206 are caused to abut against each other to apply pressure
and while the recording paper 208 is allowed to pass through
the pressurized portion, the pressure thus applied is used to
transfer the ink image on the transfer drum 201 to the
recording paper 208. At this time, a high-quality image is
obtainable on the recording paper 208 at a low pressure since
the ink image keeps a suitable wetting condiﬁion.

When the transfer of the ink image to the recording

‘paper 208 is completed, the cleaning blade 225 is made to

"l



fornmed of a rotatable sol vent-adsorbent material . The transfer nmedi um may
have a transfer drumor a transfer belt, whereas the neans for tenporarily
fixing the particles should preferably be a nmeans for irradiat- ing the ink
image with ions. In this case, the ions should preferably have the sane
polarity as that -of the charged coloring particles. BRI EF DESCRI PTI ON OF

THE DRAW N(Bwt dddindtithde fLanpeeki dfuii BOLOScaasi t6t pesdnahd. rembve 2 is
a perspective view of a corona charger 114.
the residual ink image off the transfer drum 201. After -the
passage of predetermined time, the cleaning blade 225 is
released the contact condition to restore the original
condition.

With the transfer type ink jet printer, it is
possible to make the ink image on the transfer drum 201 a
concentrated ink image by passing the former through the .
roller 221 for regulating the thickness of a solvent without
using an evaporation means. Therefore, the printer is
prevented from contamination resulting the generation of
vapor of the solvent forming the ink. Since the solvent is
so regulated that what has the predetermined thickness is
uniformly applied after the formation of the ink image is
terminated, an equally concentrated ink image may be formed.
For Fhis reason, an excellent image is obtainable with
stability at a low transfer pressure without being affected
by not only the time required until printing after the
transfer of the image but also the printing pattern.

The same effect was obtained from the irradiation of
corona ions having the polarity opposite to that of those
irradiated by the corona charger upon the charged coloring
particles forming the ink.

[Fifth Example]

Fig. 10 is a perspectivs view of a transfer type ink

.jet printer as a fifth example.
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FI'G 3 is a diagramillustrating the Operation of tem porarily fixing ink

and that of separating it in the first exanple. FIG 4 is a diagram
illustrating the operation of tem porarily fixing ink and that of
separating it in the same. FIG 5 is a partial side view of the principal
part in a second exanpl e. FIG 6 is a perspective view of a third

STl ot bt of SNSRI P et Qe UG rebbfasky € ©
head 202, the corona charger 203, the means 204 for applying
a solvent, the means 205 for regulating the thickness of a
solvent, the pressure roller 206, and a transfer belt
cleaning pad 250, these being successively arranged around a
transfer belt 209 as a transfer medium.

The transfer belt 209 is conveyed in direction of
arrow F while being suépended by a conveyer mechanism
including a drive roller 251, a.driven roller 253 and a
tension roller 252. The recording head 202, the means 204
for applying a.solvent, the means 205 for regulating thé
thickness of a solvent, and the pressure roller 206 are
arranged in the respective positions opposite to the driven
roller 253, the tension roller 252 and the drive roller 251
via the transfer belt 209.

The ink used in this example contains the same
solvent and charged coloring particles used in the fourth
example.

The transifer belt 209 is made by piling a conductive
elastic layer on a metal endless belt of such as nickel. A
rubber member in the first examﬁl , for instance, may be
employed as the conductive elastic layer.

The means 204 for applying a solvent and the means

205 for regulating the thickness of a solvent are partially

integrally formed.
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on an imaginary plane Hof FIG 7. FIG 9 is a sectional view taken on

arrow lines D of FIG 7. FIG 10 is a perspective view of a fifth
exanpl e. FIG 11 is a side view of a sixth exanpl e. FIG 12 is a side
view of a seventh exanple. FIG 3 is a side view of an ei ghth exanpl e.

FIG 14 is a partial expanded perspective view of the eighth exanple.

FIG .15 is a perspective view of a ninth exanple.
The means 204 for applying a solvent is arranged so

that a2 solvent supply slit 260 is connected via a supply pump
261 to a solvent tank 262 containing the solvent.

Moreover, the means 205 for regqulating the thickness
of a solvent is arranged so that a solvent recovery slit 265
is connected via a recovery pump 266 to the solvent tank 262.

The solvent supply slit 260 and the solvent recovery
slit 265 are integrally formed with a member 267, each having
an opening along the axial direction of the tension roller
252. .

The operation will subsegquently be described.

As the operation of formiﬁg the ink image usiﬁg the
recording head 202 and that of irradiating corona ions using
the corona charger 203 are the same as those described in the
fourth'example, the description of them will be omitted.

The member 267 is located opposite to the transfer
belt 209 bearing-the ink image with a small gap therebetween.
The ink image on the transfer belt 209 is uniformly supplied

-with the solvent contained in the solvent tank.262 from the
solvent supply slit 260 via the supply pump 281. The solvent
thus uniformly applied is recovered from the solvent recovery
slit 265 via the recovery pump 256 to the solvent tank 262.
Since the recovery pump 266 is being operated in such é way
that the portion of the solvent recovery slit 265 opposite to
the transfer belt 209 is negatively pressurized in ﬁhis case,

not only the solvent supplied from the solvent supply slit
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FI-G 16 is a sectional view on an imaginary plane H of FIG 15. FIG 17
Is a diagramillustrating an ink i mge condi- tion within an agueous
surface-active agent explanatory of the solvent-renoving nmeans in the ninth
exanpl e. FIG 18 is a diagramillustrating an ink inmage condi- tion

Wi thin an aqueous surface-active explanatory of the solvent-renovi ng neans

in the ninth exanple., FIG 19 _is a perspective view of a tenth exanple.
260 but also what is from the ink image on the transfer belt

209 may be recovered. The reflected image force referred to
in the fourth example acts on the charged coloring particles
forming the ink image across the transfer belt 209 and
consequently the charged coloring particles will never be
peeled off the surface of thé transfer belt 209. As a
result, an ink image with the uniformly-thick solvent applied
to the charged coloring particles can be formed on the
transfer belt 209 and besides a properly-concentrated ink
image can be transferred to the recording paper 208 by
pressing it with the pressure roller 206. The supply pump
261 and the recovery pump 266 are operated in this example so
as to make 5 um thick the solvent applied to the transfer
belt 209.

. Even in this example, the printer is prevented from
being contaminated by the generation of vapor as no means for
evaporating the solvent contained in the ink image is
employed. As a uniformly concentrated ink image can be
formed, a good image is obtainable with stability under the
low transfer pressure, irrespective of the time required for
printing up to transfer, without being affected by the
printing pattern.

[Sixth Example]
Fig. 11 is a side view of the principal part of a

transfer type ink jet printer as a sixth example.
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- 6- "FIG 20 is a sectional view of a solvent-recovering

In this example, the printer comprises a recording
head 302, a corona charger 303, a means 304 for removing a
solvent, this ﬁeans béing a2 poly 4-ethylene fluoride mesh
roller as a material for sucking and absorbing the solvent, a
pressure roller 306, and a transfer drum cleaning device 307,
these being successively arranged around a transfer drum 301
as a transfer medium.

The transfer drum 301, the recording head 302, the
corona charger 303 and the pressure roller 306 are arranged
sinilarly as those in the fourth example (Fig. 7).

The means 304 for removing a.sclvent is a poiy 4-
ethylene fluoride mesh roller having uniform spaces 0.1 um in
diameter, which is also sufficiently smaller than the size of
charged coloring particles dispersed in ink as will be
described later. .The means 304 for removing a solvent is
rotatably supported so that it is driven while abutting
against the transfer drum 301.

Recording paper 308 is conveyed from a stacker 317

. via a separating roller 318 in direction of C of Fig. 11 and
stored on a tray 319.

The transfer drum cleaning device 307 includes a
cleaning blade 325 of urethan rubber and a housing 326. The
cleaning blade 325 is connected to a drive means (not shown),
it edge being so arranged that it can abut against the
surface of the transfer drum 301 and can also be released

therefrom.
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device' in the tenth exanpl e. FIG 21 is a diagramillustrating a state in
which an ink image on a transfer nediumis concentrated after the ink inmage
is irradiated with a snmall anmount of negative- |y-polarized corona ions
having the sane polarity as that of charged coloring particles in the ink
FIG 22 is a diagramillustrating a state in which an ink inmage on the

transfer nediumiszgrngert bakedonthehst BesbllirenBgad hakged Fordringh a
| arge anobunt of nega- tively-polarized corona ions having the sane polarity
as particles similar to those in the fourth example.

The size of charged coloring particles for use in
this example ranges from 0.2 to 2 um and larger than 0.1 um
as the size of poly 4-ethylene fluoride meshes forming the
aforementioned means 304 for removing a solvent.

The operatién will subsequently be described.

In the initial state where no recording signal is
input, the means 304 for removing a solvent, the pressure
roller 306 and the cleaning blade 325 of the transfer drum
cleaning device 307 are so held as to be pressed against or
released from the transfer drum 201. Solid lines designate a
state in which the means 304 for removing a solvent, the
pressure roller 306 and the cleaning blade 325 are pressed
against or kept in contact with the transfer drum 301,
whereas broken lines 304‘, 306’, 325’ indicate that they are
-reieased therefrom; in the initial state, they .are held in
position as indicated by the broken lines.

When the recording signal is input to the recording
head 302 in that state, an ink image is formed on the outer
peripheral surface of the transfer drum 301. Like the
aforementioned recording head 202 in the fourth example (Fig.
7), the cam (235) and the motor (236) are used to perform the

operation of forming the ink image by means of the recording

head 302.
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that of charged coloring particles in the ink. FIG 23 is a diagram
illustrating the state of an ink imge on the transfer nediumafter the ink
image is irradiated with a small anmount of positively-polarized corona ions
having the polarity opposite to that of charged coloring particles in the

I nk. FIG 24 is a diagramillustrating the state of an ink inmage on the

transfer nedi um ajhRn it ifdend B IoF itHaadink Gthadd N datgihag@unt of

p05|t|vely pol ari zed corona ions having the polarity opposite to that of
the corona charger 303 irradiates corona ions negatively
polarized as in the case of charged coloring particles in the
ink and the charged coloring particles contained in the ink
image are temporarily fixed before being separated from the
solvent. 'As the operation of temporarily fixing the ink
image aﬁd that of separating the solvent are the same as
those described in the other examples, the description of
them will be omitted.

In this example, the timing at which corona ions are
irradiated by the corona charger 303 is synchronized with the
formation of the ink image. In other words, the corona
charger 303 is used to irradiate corona ions in
.synchronization with each rotation of the transfer drum 301
during the formation of the ink image.

Subsequently, the means 304 for femoving a solvent is
pressed against the transfer drum 301 so as to suck and
remove the solvent thus separated from the transfer drum 301.
Since the adhering forcé of the charged coloring particles is
acting with the surface of the transfer drum 301, they will
never be peeled off the surface of the means 304. As the
solvent is instantly adsorbed when poly 4-ethylene fluoride
meshes as the means 304 fof removing a solvent come into
contact with it, the ink image on the transfer drum 301 is
concentrated and becomes fit for transfer.

Then the transfer drum 301 and the nressure roller
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charged coloring particle in the ink. FIG 25 is a diagramillustrating a

first exanple of a conventional transfer type ink jet printer. FIG 26 is
a diagramillustrating a second exanple of a conventional transfer type ink
jet printer. FIG 27 is a diagramillustrating a third exanple of a
conventional transfer type ink jet printer. DETAI LED DESCRI PTI ON OF
THE _ PREFERRED EMBODI MENTS _ Enbodi hents of the {esent I nvention
will be 806 are caused to abut against each other to apg ¥y pressure

and while the recording paper 308 is allowed to pass through
the pressurized portion, the pressure thus applied is used to
transfer the ink image on the transfer drum 301 to the ’
recording paper 308. At this time, a high-quality image is

. obtainable on the recording paper 308.

When the transfer of the ink image to the recording
paper 308 is terminated, the cleaning blade 325 is made to
abut against the transfer drum 301 so as to peel and remove
the residual ink image off the surface of the transfer drum
301. After the passage of predetermined time, the cleaning
blade 325 is released the contact condition to restore the
original condition.

In this example, the means 304 for removing a
solvenﬁ, which is a poly 4-ethylene fluoride mesh roller as
the material for sucking and absorbing the solvent, makes it
possible to form a concentrated ink image on the transfér
drum 301 without using an evaporation means. Moreover, the
inside and outside of the printer can be prévented from being
contaminated by the generation of vapor of the solvent
contained in the ink. Although poly 4-ethylene fluoride
meshes have been employed as the means for removing a solve
in this example, similar effect may be achieved by using
silicone rubber or the like as a material for sucking and
absorbing the solvent. With respect to the timing at which

the irradiation of corona ions and solvent removal using the
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scribed with reference to the acconpanying draw ngs.

EXAMPLE

FIG 1 is a perspective view of a first exanple. A ink jet

printer of FIG 1 conprises a recording head 113 as an ink jet type

record/wite neans, a co- rona charger 114 as a tenporarily-fixing neans,
pres- sure roller 115 as an ink inmage transfer neans, and a cleaning bl ade

116, "t hesanduis BT raargeslf feoved e bs - e;eduhplé;aﬂaéeé procedd Isaeps
medi um succes- sively in the direction of rotation of the transfer

transf er
drum

may be taken collectively after the operation of forming the
ink image is terminated.

The pfesent invention is applicable to not only the
conductive material as a transfer medium but also what has a
surface layer coated with an insulating material. This is
also the case with any other example of the pxresent
invention.

[Seventh Example]

Fig. 12 is a side view of the principal part of a
transfer type ink jet printer as a seventh example.

In this example, the printer comprises the recording
head 302, the corona charger 303 as a means for temporarily
fixing charged coloring particles in an ink image, a means
354 for removing a solwvent, this means being a metal mesh
roller, the'pressure roller 306 as a transfer means, and the
transfer drum cleaning device 307, these being successively
arranged around a transfer drum 351 as a transfer medium.

As the recording head 302, the corona charger 303,
the pressure roller 306 and the transfer drum cleaning device
307 are similar to those in the sixth example, the detailed
description of them will be omitted.

Ink contains the solvent and the charged coloring
particles in the fourth example, the charged coloring

particles being negatively charged.
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from t he upper part thereof. The transfer drum 111 is fornmed with a
conductive elastic layer 119 around a primary netal pipe 118. The
conductive elastic layer 119 may a rubber nmenber in which a conductive

conpound of carbon bl ack or netal

) The transfer drum 351 is provided with a conductive
élastic layer 361 around a metal pipe 360 and further an
insulating fluorine coating 362 on the surface layer. A
voltage of 500 V is applied between the means 354 for
removing a solvent and the conductive elastic layer 361. The
conductive elastic layer 361 is positively polarized contrary
to the charged coloring particles. The means 354 for
removing a solvent is a metal mesh roller which is 4 mm thick
and has spaces 20 um in diameter. In this case, the method
of applying voltage between the transfer drum 351 and the
means 354 is not limited to what has been stated abové.
Instea&, the voltage polarized opposite to the charged
coloring particles may be appliéd to the transfer drum 351 or
what is polarized identically with the charged coloring
particles may otherwise be applied to the means 354.

As the operation is similar to that in the sixth
example, the description thereof will be omitted.

In this example, a concentrated ink image can be
formed on the surface of the transfer drum 351 without using
an evaporation means since the means 354 for removing a
solvent in the form of a2 metal mesh roller. Since the metal
meshes to which the voltage has been applied is used, the
solvent is absorbed while the electrostatic force for fixing
the charged coloring particles onto the surface of the
transfer drum is utilized. For the reason stated above, the

diameter of the space in the metal meshes as the means 354
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-Y-  ‘powder has been dispersed. The transfer drum 111 is rotated by a
drive neans (not shown) in the direction of an arrow A The recording
head 113 is, as showmn in FIG 1, an ink jet head of such a type that it

carries out scanning al ong

N for removing a solvent may be greater than the size of the
charged coloring particles as well. Conseguently, the
capillary force acting on the absorption of the solvent can
be adjusted when the metal mesh size is set. The
concentration of ink can thus be controlled to make the ink
image fit for transfer.

{Eighth Example]

Fig. 13 is a side view of a means for removing a .
solvent in a transfer type ink jet printer as an eighth example
and Fig. 14 is an enlarged perspective view thereof.

As the total arrangement of this example is similar
to that of the sixth example, the description thereof will be
omitted.

In Figs. 13, 14, a means 374 for removing a solvent
is provided with a number of metal pins 375 offering
excellent wetting properties with respect to the solvent and
a support 376 for supporting the pins 375. The pin-to-pin
375, 375’ space is set at 30 pm. In Fig. 14, though some of
the pins 375 are locally illustrated, these pins- are provided
over the whole surface of the support 376. The support 376
is provided with a number of small holes 376a in addition to
2 pin-supporting portion. Ball bearings are used to couple
the support 376 to a support shaft 377 so that the support is
made rotatable. The support shaft 377 is éolid with an air
flow passage formed inside. Air is sent by a compressor or

the like from an inlet 377a of the support shaft 377 and led
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carriage shafts 120 in the direction of an arrow B. The recording head 113
is an ink jet recording head of such a type that it enploys piezoelectric
elements and ejects ink droplets froma plurality of nozzles in response
to a recording signal. The transfer drum 111 stops to operated during
the operation of the recording head 113 and rotates inter- mttently as

(e Cecor o AEa¢ 202 LUEIBCUSRL! ncEReR oot BoBE) B5nls3Te 511 of
means solvent recovery container 378 is installed close to the
means 374 for removing a solvent and supplied with a solvent-
absorbent material 379 on the bottom and the side of it.

The operation of removing the solvent will
subsequently be described.

« As in the case of the sixth example (Fig. 11), the
means 374 for removing a solvent is made to abut against .the
solvent separated on the transfer drum 301. When the spins
375 contact the solvent, by the capillary force between the

. adjacent pins 375, 375’ and by the wetting of the pin 375 itself
the solvent is instantly removed. As the size of the ink
image is minimum 120 pm in diameter and the pin-to-pin space
is 30 um, the solvent is removed without fail. After the
solvent is removed by the means 374 for removing a solvent,
compressed air is blown out of the air outlets 377b to blow
off the solvent sticking to the pins 375, whereby it is
recovered into the solvent recovery container 378.

In this example, a concentrated ink image can be
formed by the means 374 for removing a solvent on the surface
of the transfer drum 301 without using an evaporation means.
The ink image is also prevented from being badly affected by
the solvent vapor.

[Ninth Example]

Fig. 15 is a perspective view of a transfer type ink

jet printer as a ninth example.
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of Cofotrons. As shown in FIG 2, a stainless housing 132 is used to
shield a tungsten wire 131 which is 0.05 mmin dianeter and set apart by
about 5 mmfromthe stainless housing. In this case, a high-tension power
supply (not shown) is used to apply a high voltage of -5 kV to the

tungsten wire 131 so as to generate nega- tive corona ions. The
cl eani ng bl ade 116Fig.ah6eliasai seotdpnefl vibbetaken theahi ieaghiinaryi s
pressed agai nst the transfer drum 111. Recor di ng paper 121 as the

recordi ng pbaneniigf Fig. 15.

In this example, the printer comprises a recording
head 453, a corona charger 454 as a means for temporarily
fixing charged coloring particles in an ink image, a means
457 for removing a solvent, this means being equipped with a
solvent recovery device 470 using a surface active aqueous

liquid agent 458, a pressure <roller 460, and a transfer drum.
cleaning device 462, these being successively arranged around
a transfer druﬁ 450 as a transfer medium.

The transfer drum 450 is similarly arranged as what
has been described in the fourth example (Fig. 7), including
a conductive elastic layer 451 around a metal pipe 452. The
transfer drum 450 is rotatable in direction of arrow A via a
fixed gap with respect to the recording head 453.

The recording head 453 and the corona charger 454 are
similar to those referred to in the fourth example (Fig. 7).
Numeral 456 denotes a tungsten wire, 455 a housing, and 465 a
high-tension voltage supply. |

A means 457 for removing a solvent using such a
surface active agqueous liquid agent include a container 459
for containing the surface active aqueous ligquid agent 4538,
part of the transfer drum 450 being allowed to pass through
the surface active agent 458. In this example, 1% aqueous
liguid of «-olefin sulfonate &as used as the surface active

agueous liquid agent 458. 1In this case, the surface active

~ 38 -

eet Has Been R laced

il ||I|\| Il \I\



conveyed in the direction of an arrow Cto keep contact wth the transfer
drum 111 while being pressed by the pressure roller 115 fromthe back.

Ink for use is emulsion ink in which charged coloring particles have been
di.spersed in a solvent containing high-resistant carrier liquid having a

| ow dielectric constant. The solvent may contain, for exanple, ISO— PAR- G

of Exxon Chem cal Corporation, Mcrolith Black C- T of Chiba-CGei
(Japan) LtaAueangnbigedd 29eBEi A8 paFt NeFedimihadetAy FBAS éPF§Ib&GrVF§te as

resin.
can be made of acyl peptide, alkyl benzine sulfonate, N-acyl

methyl taurine or the like in a2 single substance or in
combination to provide a.O.l to 10% surface active aqueous
liquid agent or to provide a single liquid substance.

The solvent recovery device 470 provided for the
-means 457 for remowving a solvent is such that an aluminum
solvent adsorbent roller 471 is rotatably support in
direction of F of Fig. 15 and that part.of the adsorbent
roller 471 passes through the aqueous surface active aqueous
liquid agent. A solvent recovery groove 473 and a blade 475
having a solvent recovery container 474 are made to abut
against the solvent adsorbent roller 471. The solvent
adsorbent roller 471 may be made of not only aluminum but
also a lyosolvent material. In addition, use can be made of
material discharging a solvent that has once been adsorbed
when an external force is applied thereto from the outside,
the material being such as urethan foam, polypropylene fiber,
polystyrene fiber and the like hawving high voids but, though .
having high adsorbent properties.with respect to the solvent,
offering poor solwvent retaining force. Moreover, use may
also be made of active carbon having absorbent action on the
solvent.

fhe pressure roller 460 is similar to what has been
referred to in the fourth example and rotates at the same

.

peripheral speed as that of the transfer drum 450 in
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The ink.al so contains lecithin as a charge control agent together with the

charged coloring particles as a sol- vent. The charged coloring particles
in the ink used in this exanple are negatively charged. The operation
wi || subsequently be described. 1Ink droplets are first ejected fromthe

recording head 113 and an ink image is formed on the surface of the

transfer ddiweddilon ThEnathewi Bkviangecosdingagapeed4dit As aorecardimg by
the corona charger 114 and the charged <coloring particles are tenporarily

fixed on thediumandikle it is pressed thereagainst.

The transfer drum cleaning device 462 includes a
cleaning blade 463 of urethan rubber and a housing 464. The
cleaning blade 463 is connected to a drive means (not shown)

. andlit edge being so arranged that it can abut against the
surface of the transfer drum 450 and can also be released
therefrom.

Ink for use containé a solvent and charged coloring
particles similar to those in the fourth example.

The operation will subsequently be described.

In the initial state where no recording_signal is
input, like in the fourth -example, solid lines designate the
pressure roller 460 and the cleaning blade 463 are pressed
against or kept in contact with the transfer drum 450,
whereas broken lines 460’, 463’ indicate that they are
released therefrom; in the initial state, they are held in
position as indicated by the broken lines.

When the recording signal is input to the recording
head 453 in that state, an ink image is formed on the outer
peripheral surface of the transfer drum 450. Like the
aforementioned recording head in the fourth example (Fig. 7).,
the same will be applied to the recording head 453 in this
case where the ink image is formed theresby.

While the ink image is being formed, negatively

polarized corona ions ideantical in polarity with the charged
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drum 111 where the ink inmage is separated into the charged col oring
particles and the sol vent. Referring to FIGS. 3 and 4, a detailed

description

h coloring particles in the ink are irradiated by the corona
charger in synchronization with the recording of the ink
image. The charged coloring particles in the ink image are
temporarily fixed onto the transfer drum 450 before being
séparated from the solvent. In this example, the timing at
which corona ions are irradiated by the corona charger 454 is
synchronized with the formation of the ink image. In other
words, the corona charger 454 is used to irradiate corona
ions in synchronization with each rotation of the transfer
drum 450 during the formation of the ink image.

Subsequently, the solvent thus separated is removed
by the means 457 for removing a solvent by causing it to
contact the surface active aqueous liquid agent. Referring
to Figs. 16, 17 and 18, the operation of removing the solvent
by the means 457 for removing a solvent using the surface
active agueous liquid agent 458 will be described. Figs. 17,
18 illustrate the state of the ink image 140 in the surface
active agueous liguid agent 458. As shown in Fig. 16, the
surface active aqueous liquid agent 458 is contained in the
container 459 and part of the transfer drum 450 is arranged
so that it rotates within the surface active aqueous liquid
agent 458 in direction of arrow A. As shown in Fig. 17,
moreover, the centrifugal force acts on the ink image 140 on
the surface of the transfer drum 450 in direction of arrow K
as the transfer drum rotates in the surface active aqueous

~liquid agent 458 in direction of arrow XK. Since molecules
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be given of the tenporary fixation of the charged col oring

particles onto the transfer drum 111 and the separation of the ink imge by
nmeans of corona charger 114. Wth this enbodi nment, the charged col oring
parti- cles 141 have been negati'vely charged, whereas the transfer drum 111

has been grounded. The ink inmage

496 of a surface active agent are formed of those hydrophilic
and hydrophobic, those_hydrophobic directionally stand in
line on the interface of the solvent 142 and are readily
absorbable, this results in acting as what greatly reduces
the adhesive force of the interface between the solvent 142
and the transfer drum 450. The ink image 140 irradiated with
the corona ions undergoes the separation of the charged
coloring pa.rticles 141 from the solvent 142 and causes the
sclvent 142 to secede from the surface of the transfer drum
450 into the surface active aqueoué liquid agent 458 as it
rolls uvup as shown in Fig. 18 due to the centrifugal force as
wells as the action of the surface active agent. As the
charged colaoring particles 141 stick to.the surface of the
transfer drum 450 as stated above and are temporarily fixed
theretb at this time, they will never be peeled off by thé
force originating from the fluid viscosity and the |
centrifugal force received when they passes through the
surface active aqueous liquid agent 458. When the transfer
drum 450 is freed from the surface active agueous liquid
agent 458, the ink image 140 on the surface of the transfer
drum 450 becomes what bears éoncentrated charged coloring
particles.

Even when a single agueous substance is employed as
the surface active aqueous liquid agent 458, the action of
removing the solvent is effected by the centrifugal force as

the transfer drum 450 rotates. However, the rolling-up of
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1140 formed by the recording head 113 is such that the charged col oring
particles 141 therein have been dis- persed uniformy in the solvent 142 as
shown in F1 G 3. Wen negatively charged corona ions are thrown by the
corona charger 114 onto the ink image 140, the surface of the ink inage 140
I s charged negatively as shown in FIG 4 and the charged coloring particles
141 are caused to stick to the transfer drum 111 under the influence of

el ectrost athie sokvent AL42his theesurfiaceorgthvelaqudeusediquidnageat

direction of height of the ink image
458 is more effectively implemented in a case where a surface

active aqueous liquid agent other than the aqueous substance
is used because, in addition to the centrifugal force, the
voluntary rolling-up of the solvent 142 is effected. When
the surface active agqueous liquid agent is used, moreover,
surface agent molecules 496 are adsorbed into the surface of
the solvent 142 remaining in the surface active aqueous
liquid agent 458 to let the colloidal protective action work,
which is further effective for the purpose as the solvent 142
is hardly allowed to stick to the transfer drum 450 again.
The solvent 142 within the surface active aqueous
liquid égent 458 is recovered by the solvent récovery device
- 470. Referring to Fig. 15, a mechanism of recovering the
solveﬁt will be described. Since the solvent-adsorbent
roller.47l is lyophilic, it selectively adsorbs the solvent
in the surface active agqueous liquid agent 458 when it passes
through the surface active aqueous liquid agent 458. The
solvent adsorbed into the solvent-adsorbent roller 471 is
scraped by the blade 475 in contact with the solvent-
adsorbent roller 471 into the solvent recovery groove 473.
As the bottom of the solvent recovery grdove 473 is inclined
toward the solvent recovery container 474 attached to the
side of the solvent recovery groove 473, the solvent 142 thus
scraped into the solvent recovery groove 473 is recovered

into the solvent recovery container 474.
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140- and si mul t aneously expands in proportion to the contact area between
the ink image 140 and the transfer drum 111. Wil e holding the contact area
between the ink i mage 140 and the transfer drum 111 in FIG 3, the charged
coloring particles 141 nove in the direction of surface of the transfer
drum 121, thus causing the ink inmge 140 to be concentrated in a portion
close_to the transfer drum 111. \Wen the ink inmage 140 in which the charged
col oring particl esThélnhaberbedn révejatieonsi ofi uhadisstlownti-~adscxisntt he

charged coloring particles 141
roller 471 should be set in conformity with the material used
for the solvent-adsorbent roller 471, that is, the wetting
properties of the material used for the solvent-adsorbent
roller 471 with respect to the surface active aqueous liquid
agent 458. With a material easier to wet, the surface active
agqueous liquid agent 458 together with the solvent 142 may be
adsorbed into the solvent-adsorbent roller 471 unless it is
rotated at low speed. Therefore, the solvent-adsorbent
roller 471 should preferably be made of a material which is
hard to wet with water, whereas the solvent-adsorbent roller
471 should preferably the operated at possible low speed.

Then the transfer drum 450 and the pressure roller
460 are made to abut against each other to apply pressure and
the récording paper 461 as a recording medium is passed
through the pressurized portion so as to transfer the ink
image on the surface of the transfer drum 450 to the
recording paper 461 under the pressure. A good quality image
is then obtainable on the recording paper 461.

When the ink image is completely transferred to the
recording paper 461, the cleaning blade 463 abuts against the
transfer drum 450 and the residuval in image on the surface of
the transfer drum 450 is peeled off and remowved. With the
passage of predetermined time, the cleaning blade 463 is

released from contacting the transfer drum and restores the

"original condition.
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are separated into the charged coloring particles 141 tenporarily fixed
onto the transfer drum 111 and the solvent 142. Although a portion w thout
the presence of the ink image 140 on the transfer drum 111 is also irradi-
ated with ions, it wll never charged as the transfer drum 111 is

conducti ve. The ink inmage 140 with the charged coloring parti- cles 141
tenporarily fixed onto the transfer drum 111 and separated fromthe sol vent

142 is subsequent | yInr hikeexaspile,t he coacentragedaimk IXage esgedeia the

formed by the means 457 for removing a solvent on the surface
of the transfer drum 450 using the surface active aqueous
liquid agent 458 without using an evaporation means. As the
means 457 for removing a solvent is equipped with the solvent
recovery device 470, the solvent 142 is prevented from
sticking to the surface of the transfer drum 450. The inside
and outside of the printer are also prevented'from being-
contaminated by the generation of vapor of the solvent
forming the ink.

[Tenth Example]

Fig. 19 is a perspective view of a transfer type ink
jet printer as a tenth example.

In this example, the printer comprises the recording
head 453, the corona charger 454 as a means for temporarily
fixing charged coloring particles in an ink image, the means
457 for removing a solvent, this means being equipped with
the solvent recovery device 470 using the surface active
aqueous liquid agent 458, the pressure roller 460, and a
transfer belt cleaning pad 4221, these being successively
arranged around a transfer belt 4110 as a transfer medium.

The transfer belt 4110 is mounted on a conveying
mechanism having a drive roller 4111, a driven roller 4112

and a tension roller 4113 and moved in direction of arrow G

of Fig. 19.

- — =~ 45 -~

asBﬂquimxd 1

TN



pressure roller 115 against the transfer drum 111; at this tinme, a transfer
bi as may be applied thereto. Wien the ink inmage with the charged col oring
particles 141 sepa- rated fromthe solvent 142 cones into contact with the
recordi ng paper 121, the solvent 142 quickly soaks into the recordi ng paper
121, whereas the charged coloring particles 141 remain on the recording
paper 121 to forman inage to be recorded. Since the charged col oring

T o8 oanms s BTl e L Bkl EOALEn 4" UL b1 ana
the charged coloring particles used in the ninth example.

The transfer belt 4110 is similar in construction to
what has been referred to as 209 in the fifth example (Fig.
10).

The meéns 457 for removing a solwvent having the
‘solvent recovery device 470 and using the surface active
agqueous liquid agent 458 is such that a supply slit 4117.15
connected via a supply pump 4118 to a surface active aqueous
liquid agent tank 4119 for containing the surface active
aqueous liquid agent 458.

Moreover, a recovery slit 4115 is connected via a
recovery pump 4116 to the surface active aqueocus liquid agent
tank 4119. The supply and recovery slits are integrally
formed with a member 4120 and the respective openings are
arranged in the axial direction of the tension roller 4113.
The solvent recover device 470 is also situated in the
surface active agqueous liquid agent tank 4119.

The operation will subsequently be described.

As the operation of forming the ink image using the
recoxding head 453 and that of irradiating corona ions using
the corona charger 454 to temporarily fix the ink image and
to separate the charge@ coloring particles from the solvent

are the same as those described in the ninth example, the

description of them will be omitted.
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solvent 142 is first allowed to soak into the recording paper. As a result,
the charged coloring particles 141 is prevented from soaking al ong the
fibers of the record- ing paper 121 when the ink inmage 140 contacts the

) The member 4120 is located opposite to the transfer
belt 4110 bearing the ink image with a small gap
therebetween. The surface active aqueous liquid agent 458
supplied from the liquid tank 4119 via the supply pump 4118
is uniformly applied through the supply slit 4117 to the ink
image on the transfer belt 4110. The surface active agueous
liquid agent 458 thus uniformly applied is recovered from the
recovery slit 4115 via the recovery pump 4116 into the
surface active aqueous liquid agent tank 4119. 1In this case,
‘the recovery slit 4115 is arranged so as to operate the
recovery pump 4116 to avoid the presence of negative pressure
in a portion opposite to the transfer belt 4110. It is
therefore possible to recover the solvent from the ink image
on the surface of the transfer belt 4110, together with the
surface active agqueous liquid agent 458 supplied from the
supply slit 4117. In this case, the charged coloring
particles forming the ink image will never be peeled off the
surface of the transfer belt 4110 as an adhesive force as
strong as what has been described in the ninth example is
acting with the transfer belt 4110. As a result, a
concentrated ink image can be formed on the surface of the
transfer belt 4110 and a properly concentrated ink image can
also be transferred to the recording paper 461 by means of
the pressure roller 460.

As the solvent recovery device 470 is arranged in thé

. surface active aqueous liguid agent tank 4119 and used to
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-9-. 7 recordi ng paper, thus preventing whiskers from grow i ng on the
peri phery of the ink inmage. After the ink image 140 is transferred to
t he recording paper 121, the residual transfer ink on the transfer drum
111 is renmoved by the cleaning blade 116 pressed agai nst the transfer

drum 111, whereby a new inmage is
b remove the solvent from surface active agueous liquid agent

458 recovered from the recovery slit 4115 via the recovery
pump 4116 and to supply only the surface active aquéous
liquid agent 458 wvia the supply pump 4118 to'tﬁe supply slit
4117.

Fig. 20 is a sectional view of the surface active
aqueous liguid agent tank 41139. The surface active agueous
liquid agent 458 recovered through the recovery pump 4116 is
made to flow from an inlet pipe 4121 via urethane foam as a
solvent-adsorbent material 4124 into the surface active
aqueous liquid agent tank 4119.. At this time, the solvent
contained in the surface active aqueous liquid agent 458 is
adsorbed into the solvent adsorbent material. The solvent-
adsorbent material 4124 is made rotatable by a motor 4123 and
the solvent is uniformly adsorbed into one side.of the
solvent-adsorbent material 4124. The solvent-adsorbent
material 4124 may be driven by not only a motor but also
drive-force transmitting means annularly arranged. An outlet
pipe 4122 is used to suck only the surface active agqueous
liquid agent 458 and supgly it via the supply pump 4118 to
the supply slit 4117.

Although the single agueous substance may be used to
remove the solvent even in this example, it is more effective
to employ thg surface active aqueous liquid agent 458 as in
the case of the ninth example. With respect to the timing at

which the irradiation of corona ions and solvent removal
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subsequently fornmed by the recording head 113. The present inventors
enployed ink with 300 [err]Cg of charged coloring particles 141

di spersed therein in terms of an anount of charged corpuscles for a
transfer drum 111 having an outer dianmeter of 110 mm irradi- ated the
ejected ink with negative corona ions by neans of the corona charger 114
and further press-transferred the ink imge to the recording paper 121.

The image udiiip tHANRELRE CPsPr BYBUrE%EOLAENS. sé\l{a—éﬁﬁgéraeéﬁfébfﬁla&

charged coloring particles 141 were irradiated wt
these process steps may be taken collectlvely after the
operation of forming the ink image is terminated. More
specifically, while the corona charger 454 is used for corona
irradiation in synchronization with each rotation of the
transfer belt 4110 during the formation of the ink image, the
means 457 for iemoving a solvent is employed to remove the
solvent. In addition, while corona ions are collectively
irradiated after the formation of the ink image is
terminated, the means 457 for removing a solvent may be used
to remove the solvent in this example.

In this example, the means 457 for removing a solvent
using the surface active agqueous liquid agent 458 makes it
possible to form a concentrated ink image on the transfer
belt 4110 without using the means for evaporating the solvent
contained in the ink image. Since the means 457 for removing
a solvent is equipped with the solvent recovery device 470,
the solvent is prevented from sticking to the surface of the
transfer belt 4110 again. Moreover, the inside and outside of
the printer can be prevented from being contaminated by the
generation of wvapor of the solvent contained in the ink.

Although both the charged coloring particles in the
ink and thé corona ions to be irradiated are negatively

polarized in the ninth and tenth examples, similar effect is

achievable even when both of them are positively polarized.
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negative ions in this exanple, the present invention is not limted to
this case and any effect simlar thereto is made achi evable by a polarity
conbi nati on of charged coloring particles and ion irradiation.

SECOND EXAMPLE FIG 5 is a partial side view of the principal part in a
second exanpl e. The second exanple is different fromthe first exam
ple as follows: a solvent-adsorbent roller 150 having excell ent wetting

properties wth r 3P ec(i';[e tﬁé&e é{)lj.'c}/uegr}{ tenth examples stated above, the
corcna ions thus irradiated and the charged coloring
particles contained in the ink are polarized opposite to each
other to ensure similar effect; however, both of them should
preferably be polarized identically for the following reason.

Figs. 21 and 22 illustrate the conditions of the ink
image on the transfer medium when the corona ions polarized
negatively as the charged coloring particles in ﬁhe ink ére
irradiated. 1In comparison, Figs. 23, 24 illustrate the
conditions of the ink image on the transfer medium when the
corona ions polarized positively, that is, those polarized
opposite to the charged coloring particles in the ink are
irradiated. In these cases, éharged coloring particles 541
are negatively charged, whereas a transfer medium 501 is
grounded.

When a small amount of corona ions 543 polarized
identically with the charged coloring particles 541 in the
ink, that ié, those polarizea negatively are irradiated by a
corona charger, the charged coloring particles 541
dispersed in an ink image 540 are concentrated and separated
from a solvent 542 as previously noted.

When a large amount of corona ions 543 polarized
identically with the charged coloring pafzzcles 541 in the
ink are irradiated by the coroha charger, the surface of
the ink image 540 is negatively charged as shown in Fig. 22

-and the charged coloring particles 541 stick to the surface
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142 is arranged in such a way that it is rotated while bei ng nmade to
slightly contact the transfer drum 111 on t he downstream si de of the

corona charger 114 for irradiating the transfer drum 111 with ions in
order to renmove the solvent 142 by nmaking the solvent 142 on the
transfer drum 111 adsorb the sol vent-adsorbent roller 150. Wth this

arrangenent, the electrostatic adhesion force of the charged col oring

parti-cles 441,00 the Lok, nLORGR 861524 thelNgrb 2BEbELA" U thk SO that a

concen-
electrostatic force. At this time, there is produced the

force of causing the solvent 542 on the surface of the ink
image 540 negatively charged by that large amount of
negatively-polarized corona ions 543 to move toward the
surface of the transfer medium 501 and the shape of droplets
of the solvent 542 on the surface of the ink image 540
changes to decrease in the direction of_height of the ink
image 540 and tends to expand in comparison with the coﬁtact
area between the ink image 540 and the transfer medium 501.
On the contrary, the chérged coloring particles 541 keep
intact the contact area between the ink image and the
transfer medium 501 before ion irradiation, so that a
concentrated ink image results in growing near the transfer
medium 501.

Consequently, there is formed a stable ink image
without being affected by the mount of negatively-polarized
corona ions 543 when the corona charger is used to irradiate
the corona ions polarized identically with the charged
coloring particles 541 in the ink.

When a small amount of corona ions 544 polarized
opposite to the charged coloring particles 541 in the ink are
irradiated by the corona charger, the surface of the ink
image 540 is positivelj charged as shown in Fig. 23 and the

charged coloring particles 541, which are affected by the
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traated ink image free fromthe solvent 142 is obtained in t he downstream
si de of the sol vent-adsorbent roller 150. In FIG 5, nuneral 151
denotes a cl eaner for renov- i ng the solvent 142 adsorbed into the

sol vent - adsor bent roller 150. The second exanpl e has the sane
construction as that of the first exanple, except for the provision of

t he sol vent - adsorbent roller 150. TH RD EXAMPLE

FI G 6|53§ié§¥§ ggé lc éggg?fmgvéhéigsgxggpLﬁé surface of the ink
image 540, thus failing to stick to the transfer medium 501.

When, moreover, a large amount of inversely—polarized
corona ions 544 are irradiated thereby, the surface of the
ink image 540 is positively charged as shown in Fig. 24 and
though the charged coloring particles 541 tries to move close
to the surface of the ink image 540 because of the
electrostatic force, there is produced the force of caﬁsihg
the solvent 542 on the surface of the ink image 540
positively charged by fhat'large amount of positively-
polarized corona ions 544 to move toward the surface of the
transfer medium 501 and the shape of droplets of the solvent
542 on the surface of the ink image 540 changes to decrease
in the direction of height of the ink image 540 and tends to
expand in comparison with the contact area between the ink
image 540 and the transfer medium 501. However, the charged
coloring particles 541 keep intact the contact area between
the ink image 540 and the transfer medium 501 béfore ion
irradiation, thus succeeding in forming a concentrated ink
image near the transfer medium 501.

Notwithstanding, the concentration of the ink is poor
in comparison with a case where the identically-polarized
ions are irradiated (Figs. 21 and 22) since there is produced
no force of causing the charged coloring particles 541

themselves to move toward the surface of the transfer medium

501.
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What nmekes this third exanple different fromthe first
- 10 -

When the corona charger is used té irradiate the
positively-polarized corona ions 544, that is, those
polarized opposite to the charged coloring particles 541 in
the ink, the ink image to be obtained varies with the amount
of positively-polarized corona ions 544.

This means that when the timing at which corona ions
are irradiated is synchronized with the formation of the ink
image, the corona ions thus irradiated are accumulated eéch
time the transfer medium 501 rotates once during the
formation of the ink image and this makes different the
amount of corona ions to be irradiated on each ink image.
_Therefore, there should be contrived a method of forming a
stable ink image without being affected by the amount of
corona ions to be irradiated; in other words, the corona ions
polarized identically with the charged coloring particles
contained in the ink should preferably be irradiated.

Whgn the means for applying a solvent is used to
apply the solvent forming the ink to the surface of the
transfer medium, the application pressure acts on the charged
coloring particles. If identically-polarized corona ions are
irradiéted, the charged coloring particles 541 will never be
disturbed since a strong adhesive force is acting on the
charged coloring particles 541 in the ink image 540 with
respect to the surface of the transfer medium 501.

On the contrary, the charged coloring particles 541

" tends to be disturbed since the adhesive force between the
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exanple lies in the fact that a solvent-renmoving roller 112 having an
elastic layer 123 around a netal pipe 122 is provided on the downstream
side of the corona char- ger 114 for irradiating the transfer drum 111 with
i ons. Wth this arrangenent, the ink inmage with the charged col oring
particles 141 tenporarily fixed onto the transfer drum 111 and separ at ed
fromthe sol vent undergoes the squeeze action when it passes a portion

) charged coloring particles 541 in the ink image and the
surface of the transfer medium 501 is weak when only the
small amount of positively-polarized corona ions 544, that
is, those polarized opposite to the charged coloring
particles 541 are irradiated.

When, moreover, the solvent 542 is peeled off the
surface of the transfer medium 501 by the force originating
from the fluid viscosity to regulate the thickness of thé
solvent applied, a strong adhesive force acts on the charged
‘coloring particles 541 in the ink image with respect to the
surface of the transfer medium 501 if identically-polarized
corona ions are irradiated. The charged coloring particles
are thus prevented from being peeled off the surface of the
transfer medium S501.

If, on the other hand, only a small amount of
positively-polarized corona ions 544, that is, those
polarized opposite to the charged coloring particles 541 are
irradiated, the charged coloring particles 541 tends to be
peeled off the surface of the transfer medium 501 since the
adhesive force between the charged coloring particles 541 in
the ink image and the surface of the transfer medium 501 is
weak. Since the force originating from the fluid viscosity
is particularly influential in a case when the thickness of
the solvent is regulated, the identically-polarized corona

ions should be irradiated.

~ 54 -
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where it is in contact with the solvent-renoving roller 112, the sol vent
bei ng squeezed fromthe i nage before being | eft on the upstream side of
that portion. The charged coloring particles in the ink imge are all owed
to pass through the contact portion as there exists the electrostatic
adhesion force with respect to the transfer drum 111. As a result, a
concentrated ink image with the solvent renoved is obtainable in the
downstream si de of the contact portion. An air jet neans 118 is used for

recovering the resiAs set forth above, it is effective to contrive a
method of forming a stable ink image without being affected
by the amount of corona ions to be irradiated, that is, to

irradiate the corona ions polarized identically with the

charged coloring particles contained in the ink.
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due sol vent on the upstream side of the contact portion. In other words,
the air jet nmeans 118 is used to recover the residue solvent into a solvent
recovery container 161 by jetting air to the upstream side of the contact
portion to |l ead the solvent to a groove 119 provi ded &iis Shee HesBkemReplabet
transfer drum 111 and by scratching the solvent thus | e 119.
The third arrangenent is entirely the sane as the firs

provi sion of the aforenentioned sol VE&AIMS enoving roller

1. A transfer type ink jet printer, comprising:

an ink jet type record/write means (113) for ejecting ink
droplets in which charged coloring particles (141) have been
dispersed in a solvent (142) in the form of insulating carrier
liquid having 2 low dielectric constant;

a transfer medium (111) for carrying and moving an ink .image:
formed of ink droplets ejected from said ink jet type
record/write means (113);

a transfer means (115) for traﬁsferring the ink image written
to said transfer medium (111) on a recording medium (121) by
bringing the recording medium (121) in contact with said
transfer medium (111); and

a means (114) for temporarily fixing the charged coloring
particles (141) in the ink image on said transfer medium (111)
until the ink image is led to said transfer means (115) after
the ink image is formed on said transfer medium (111).

2. A transfer type ink jet printer, comprising:

an ink jet type record/write means (113) for ejecting droplets
of ink in which charged coloring particles (141) have been
dispersed in a solvent (142) in the form of insulating carrier
liquid having a low dielectric constant;

a transfer medium (111) for carrying and moving an ink image
formed of ink droplets ejected from said ink jet type
record/write means (113);

.a transfer means (115) for transferring the ink image written
to said transfer medium (111) on a recording medium (121) by

- bringing said recording medium (121) in contact with said
transfer medium (111);

| RR O R A ~1- CABENUTZER WIS 9ER2A.00C
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I n thé af orenmentioned second and pjjhérest HaxBeePR&tced t thas been made possi bl e

to suppress the evaporation of th e recordi ng paper by
tenporarily fix- ing the charged qmﬂﬂmr | es onto the transfer drum
111, separating the charged col ori s fromthe solvent, and
renoving the solvent therefrom before the transfer of the inmage. As set

forth aboye mddigs fi(rists ¥ hlrf@ightbﬂbbéaelmypl ﬁﬁxiﬁb‘affﬁﬁe; Ftﬂé(}egdu Ofi;@ﬁ..%zqfng
separat| ng. thecelar 9415040 ' Ml e 'SHPLERY Yahib¥ed 9260k 211)
until the ink image is led to said transfer means (115) after

the ink image is formed on said transfer medium (111); and

a means (112; 150) for removing a solvent on said transfer
medium (111) with the charged coloring particles (141)
temporarily fixed by said fixing means.

3. A transfer type ink jet printer as claimed in claim 2, wherein
said removing means comprises a solvent-adsorbent roller (150)
havihg excellent wetting properties with respect +to the
solvent (142) while rotating in contact with said transfer
medium (111).

4. A transfer type ink jet printer as claimed in claim 2, wherein
said removing means comprises a solvent-removing roller (112)
having an elastic layer (123) on a surface thereof, rotating
in contact with said transfer medium (111) and squeezing the
solvent (142) on said transfer medium, and a means (118) for
recovering the squeezed solvent on said transfer medium.

5. A transfer type ink jet printer, comprising: an ink jet type
record/write means (202) for ejecting droplets of ink in which
charged coloring particles (141) have been dispersed in a
solvent (142) in the form of insulating carrier liquid having
a low dielectric constant;

a transfer medium (201) for carrying and moving an ink image
formed of ink droplets ejected from said ink jet type
record/write means (202);

a transfer means (206) for transferring the ink image written
to the transfer medium (201) on a recording medium (208) by
bringing said recording medium (208) in contact with said
transfer medium (201);

’ * c L L S *
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from t'’he sol vent by irradiating wwth ions the ink imge fornmed by the ink
jet record/wite neans on the trans- fer nmedium Consequently, these
exanpl es have the effect of form ng and recording a clear inage free from

i nk oozing out through the recordi ng nedi umthereon reover, the above
action of sé‘EﬁfP‘%ﬁl n‘gzq} I?érgé'r&m?B%BFl’-lJrg pat¥iRFesthe o%ti{q'fég%%l \FQqPq‘sng
per f or redpetreitles glatlicdnl heo iatk tnna@ekeoﬁ heaidktsenareit mdﬁmsutﬁoa)f or

a short t{fes, | nbh'sud'ira e 80P Ida’ ¥o WAk SBEGHPLE "haahBY (538 )Pa AR
the ink image is formed on said transfer medium (201);

a means (204) for applying the solvent to the ink image with
the charged coloring particles (141) temporarily fixed by said
fixing means; and

a solvent-thickness regulating means (205) for making the
thickness of the solvent constant.

6. A transfer type ink jet printer as claimed in claim 5, wherein
said applying means comprises a solvent container (215) for
containing the same solvent as what is contained in the ink
and a head (218) for applying the solvent, said head (218)
having a slit (217) through which the solvent in said solvent
container (215) is applied to the ink image.

7. A transfer type ink jet printer as claimed in claim 5 or 6,
wherein said solvent-thickness regulating means, which is
situated in said solvent container (215), comprises a roller
(221) for regulating the thickness of a solvent, a peeling
plate (222) for removing a solvent adhering to the surface of
said roller (221) for regulating the thickness thereof, and
race rings (223) attached to both ends of said roller (221).

8. A transfer type ink jet printer as claimed in anyone of claims
5 to 7, wherein said applying means (204) is situated opposite
to said transfer medium (201) via a very small gap and has a
solvent supply slit through which the solvent is supplied to
the surface of said transfer medium; and

wherein said solvent-thickness regulating means (205) is
situated opposite to said transfer medium via a very small gap
and has a solvent recovery slit for recovering the solvent
supplied by said solvent supply slit to the surface of said

transfer medium (201).
(I
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9.

10.

11.
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an ink jet recording head (302) for ejecting droplets of ink
in which charged coloring particles (141) have been dispersed
in a solvent (142) in the form of insulating carrier liquid

A transfer type ink jet printer, comprising: ““Il

having a low dielectric constant;

a transfer medium (301; 351) for carrying and moving an ink

- image formed of ink droplets ejected from said ink jet

recording head (302);

a transfer means (306) for transferring the ink image written
to said transfer medium (301; 351) on a recording medium (308)
by bringing said recording medium (308) in contact with said
transfer medium (301); |

a means (303) for temporarily fixing the charged coloring
particles (141) in the ink image on said transfer medium (301;
351) until the ink image is led to said transfer means (306)
after the ink image is formed on said transfer medium (301;
351); and

a means (304; 354) for absorbing and removing a solvent on
said transfer medium (301; 351) with the charged coloring
particles temporarily fixed by said fixing means (303).

A transfer type ink jet printer as claimed in claim 9, wherein
said absorbing and removing means (304) has a hole diameter
sufficiently smaller than the size of charged coloring
particle (141) and is made of a material in the form of a.
roller for sucking and absorbing the solvent.

A transfer type ink jet printer as claimed in claim 9, wherein
said absorbing and removing means (354) comprises a roller
having a metal mesh layer on the surface and a means for

‘applying voltage between said metal mesh layer and said

transfer medium (351).

* [ L M s *

UA\BENUTZER\WI\SM9EP2A.DOC



: : : i Replaced . °
FOURTH'EXAMPLE FIG 7 is a perspective view ofn"SS cet s otk e i nk ] et
printer as a fourth exanple. FIG 8 is a sectionaﬂl % mt‘ mfourth
exanpl e taken on an inmaginary plane Hof FIG 7. [ conprises a

recordi ng head 202 as an ink jet type record/wite neans, a corona charger
203 asla.t anpbransifexf i type niaks, jetnepninfés, f ocomppiging:a anl vimk, jet

means 205 g:%%o'iag.ﬂlgatﬁggdt h(ejdﬂ C%Bgsseféc’éing droplets of ink in which
charged coloring particles (141) have been dispersed in a
solvent (142) in the form of insulating carrier liquid having

a low dielectric constant;

a transfer medium (301) for carrying and moving an ink image
formed of ink droplets ejected from said ink jet recording

head (302);

a transfer means (306) for transferring the ink image written
to said transfer medium (30l1) on a recording medium by
bringing said recording medium in contact with said transfer

medium;

a means (303) for temporarily fixing the charged coloring

particles (141) in the ink image on said transfer medium (301)

until the ink image is led to said transfer means (306) after
. the ink image is formed on said transfer medium (301);

a means (374) for absorbing and removing a solvent on said
transfer medium (301) with the charged coloring particles
(141) temporarily fixed by said fixing means (303); and

a means for recovering the solvent from said absorbing and

removing means (374).

13. A transfer type ink jet printer as claimed in claim 12,
wherein said absorbing and removing means (374) comprises a
cylindrical support (376) and a number of metal pins (375)
having excellent wetting properties with respect to the
solvent (142), and said recovering means has a number of small
holes (376a) provided needle-to-needle in said cylindrical
support (376), air blowing outlets (377b) arranged inside said
cylindrical support (376) and directed to said respective
small holes (376a), and a container (378) for recovering the
solvent air-blown. '

l14. A transfer type ink jet printer, comprising: “!IIIIJ I"l,LI “I"" "llsl " l!ll

- -
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solvent, a pressure roller 206 as an ink inmge transfer Iﬂ?%ﬂeséma%ﬁge

transfer drum cl eani ng device 207, these being successive I oSt nd’
a transfer drum 201 as a transfer nedium Li ke what has %m din
the first exanple, the transfer drum 201 is forned wth a stic
| ayer 211 around a netal pipe 210. The transfer drum 201 is supported in
such a way that it is rotatable in direction of arrow Awith a fixed gap,
over the reéﬁr&nhrﬁfﬁeﬁﬁcgﬁg?ng head (453) for ejecting droplets of ink
in which charged coloring particles (141) have been dispersed’
in a solvent (142) in the form of insulating carrier liquid

having a low dielectric constant;

a transfer medium (450) for carrying and moving an ink image
formed of ink droplets ejected from said ink jet recording

head (453);

a transfer means (460) for transferring:  the ink image from
said transfer medium (450) to a recording medium (461);

a2 means (454) for temporarily fixing the charged coloring
particles in the ink image onto said transfer medium (450)
until the ink image is led to said transfer means (460) after
the ink image is formed on said transfer medium (450); and

a means (457) for removing a solvent by bringing the solvent
on said transfer medium with the charged coloring particles
temporérily fixed by said fixing means in contact with water
or a surface active aqueous liquid agent (458).

15. A transfer type ink jet printer, comprising:

an ink jet recording head (453) for ejecting droplets of ink
in which charged coloring particles (141) have been dispersed
in a solvent (142) in the form of insulating carrier liquid
having a low dielectric constant;

a transfer medium (4110) for carrying and moving an ink image
formed of ink droplets ejected from said ink jet recording
head (453);

a transfer means (460) for transferring the ink image from
said transfer medium to a recording medium (461);

a means (454) for temporarily fixing the charged coloring
particles (141) in the ink image onto said transfer medium

| 0 R SR V————
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The. récording head 202 is an ink jet recording head of eetHSBeenRe laceﬁ
enpl oys a piezoelectric elenment and provided with a pl ur n
arranged in the axial direction of the transfer drum 201

val s. The corona charger 203 is an ion generator by neans of Oorotrons A

st ai nl ess (hQuSI)n@n%J.:_Ci I tthe! Stk t Dmadpd 1.6 aeauwstsaadv\nt&an&&mmeahs S(D6 0P

mlsncglsg % Sﬁd %aﬁart hy % s mnfro agb%tal nl E5S ho(’fif'(?),ln

a means (457) for removing a solvent by bringing the solvent
on said transfer medium with the charged coloring particles
temporarily fixed by said fixing means in contact with water
or a surface active aqueous liquid agent (458); and

a solvent recovery device (470) for recovering the solvent
from water or the surface active aqueous liquid agent in said

removing means (457).

16. A transfer type ink jet printer as claimed in claim 15,
wherein said removing means (457) comprises a supply slit
(4117) situated opposite to said transfer medium (4111) via a
very ‘small gap and used for supplying water or a surface
active aqueous 1liquid agent to the surface of said transfer
medium, and a recovery slit (4115) situated opposite to said
transfer medium (4111) via a very small gap and used for
recovering the water or the surface active aqueous liquid
agent supplied wvia said supply slit to the surface of said
transfer medium (4111).

17. A transfer type ink jet printer as claimed in claim 15,
wherein said solvent recovery device (470) is made of a
rotatable solvent-adsorbent material (4124).

18. A transfer type ink jet printer as claimed in claim 1, 2, 5,
9, 12, 14 or 15, wherein said transfer medium is formed with a

transfer drum (111; .201; 301; 351; 450).

19. A transfer type ink jet printer as claimed in claim 1, 2, 5,
9, 12, 14 or 15, wherein said transfer medium is formed with a

transfer belt (209; 4110).

20. A transfer type ink jet printer as claimed in claim 1, 2, 5,
9, 12, 14 or 15, wherein said fixing means comprises a means

for irradiating an ink image with ions (543; 544).
‘N O
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hisgh vol'tage of -5 kV to the tungsten wire 212 so as to generate negative
corona ions. The means 204 for applying a solvent includes a con- tainer
215 for containing a solvent 220 for ink, a punp 216, and a head 218 for
appl ying the solvent, the head having a sli't 217 which is arranged opposite
to tth”@L“&:rJﬁfé’f ugyg8l ink Ajdeapsinberf as Qauindd Nint B2atihi akness gf a
ainer 215 includes a roller 221

sol vent acge at ed the solvent .co
For 'regul S AR hLSt okl sUBPERHE Sicortinthy means’ Cohpfiss 2 ' feans

for irradiating an ink image with ions (543) polarized
identically with the charged coloring particles (141).

Sheet Has Been RTlaced
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peeling plate 222 for renoving a solvent adhering to the surface of the
roller 221 for regulating the thickness of the solvent, and race . rings 223
respectively fitted to the ends of the roller 221 for regulating the

t hi ckness of the sol vent. The pressure roller 206 is an alum numroller,
which is so controllable that it may be pressed against or re- |eased from
the transfer drum 201 by a neans for apply- ing pressure thereto (not
shown). While the pressure ABSTRACT

A transfer type ink jet printer having an ink jet head (113) for
ejecting droplets of ink in which charged coloring particles (141)
have been dispersed in a solvent (142) in the form of insulating
carrier liguid having a low dielectric constant, a transfer medium
(111) for carrying and moving an ink image formed of ink droplets
ejected from the head (113), and a pressure roller (115) for
transferring the ink image written to the transfer medium (111) to
a recording medium (121). By temporarily fixing the charged
coloring particles (141) in the ink image onto the transfer medium
(111) until the ink image is led to the transfer means (115) after
the ink image is formed on the transfer medium (111), good and
highspeed image printing has been made possible without vapof
generation, so that an excellent image free from any printing
pattern is available at a low transfer pressure. There are also
provided means for removing the solvent from the transfer medium
(111).
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) gggagﬁla%%égm?@sgas&j agai nst the transfer drum 201, it
ppl. Hei. 4-63288 filed on March 19, 1992 - 4 /&.?)
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rotates at the same velocity as the peripheral speed of the transfﬁbdp:isg
201 via recording paper 208 as a re- cording nmediumin direction o

B. The transfer drum cl eani ng devi ce: 207 incl udes a cl eani ng bl ade 225 of
ur et hane rubber and a housi ng 226. The cl eaning bl ade 225 is connected to a
drive neans (not shown) and has an edge so arranged that it may be brought
into tontact with or released fromthe surface of the transfer drum 201.
Ink for use is such that charged coloring particles

s,

il




have been dispersed in the solvent prepared frominsu- lating carrier
liquid having a low dielectric constant, that is, |SOPAR-L of Exxon
Chemical Corporation. The charged coloring particles contain RAVEN %5(3‘2)3
Col unmbi an Carbon Co. as pignents and-ethyl cellu- |ose as resin, these
together with a charge control t. be g dispersed in ISCPAR—L and
negatively charged. The charged (ﬁ particles are also arranged so.
that the solid concentration'is t 25 wt % The operation w ||
subsequent|ly be descri bed.

111

TITr
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In the initial state where no recording signal is input, the pressur
roller 206 and the cleaning Bl ade 225 of the transfer drum cl eani nggévllaza
207 are so held as to be pressed ggai nst~ar released fromthe transfer drum
201. In FIG 8, solid lines desi q&?lai§tate in which the pressure roller
206 and the cl eaning blade 225 are essed agai nst or kept in contact with
the transfer drum 201, whereas broken lines 206', 225 indicate that they
are released therefrom in the initial state, they are held in position as

i ndi cated by the broken lines. _
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When the recording signal is input to the recording head 202 in thatgs(tgg, '
an ink image is fornmed on the outer peripheral surface of the transf@r m
201. Refer- ring to FIGS. 7,~9, the operation of form ng the ink inage by
means of the recording head 202 will be de- scribed. FIG 9 shows the

recordi ng head 202 viewed froman arrow D of FIG 7. The recordi ng head

202 has a plurality of nozzles 230 231, 232,... arranged in con- formty
with the axial direction of the transfer drum 201 (in direction of arrow E
of FIG 7) at a pitch of

..
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8X1/ 300 inch, ink droplets being ejected fromthe plu- rality of nef?djfa
230, 231, 232 selectively in response to the recording signal. The
r'ecordi ng head 202 thus ar- ranged i '1/30 i nch noved by a novi ng neans
219 in the axial direction of the 9/2% er fdrum 201 during the recording
operation in synchroni zation with rma;%ta tion of the transfer drum 201
and | ocat ed at the positions designated by 230", 231', 232',... In other

words, the,

e
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- 13- .'recording head 202 is caused to nove in the axial direc-

23
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207 225, 208"

N j25 &/’—\(\/'

This Sheet Has Been Re




tion of the transfer drum 201 each tinme the transfer drum 201 rot ce
and by repeating this operation eight times, it forns an |nk||nn£?fal
pitch of 1/300 inch i.n a predeterm ned recording area 228 on the trans-
fer drum 201. Then the recording head 202 noves to the initial position.
The novi ng nmeans 219 includes a 235 and a notor 236. Wth the
recording head 202 'so arranged qu] orn1the operating of form ng such
an ink image; it becomes only n é ary o0 set the nozzle pitch of,the
recordi ng head 202 eight tines as great as .

'.?02 228. : 20]

NN NN
AR

330230 -137_337 3-32232
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the pixel pitch on the transfer drum 201 and this makes it possibleato _not
only sinplify the process of manufac- turing printers of this sort

al so reduce their produc- tion cost. Since ink in a |ow viscous state is
ejected from the recording head 202, good gj ection characteristics are
acquired. Therefore, good quality i nk | mages are obtainable on the
transfer drum 201 with stability. Through the aforenentioned operation,
an ink i mge ‘1s forned over the whole recording area 228. When t he
formation of the ink imge is term nated,

Fig. /0

16l 26D )66
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7

This Sheet Has Been Repl

[T




t he corona charger 203 irradi ates negative corona ions and the charged
colqring particles contained in the ink imge are tenporarily szngﬁzfgge
bei ng separated fromthe solvent The action of tenporarily fixi

charged coloring particles to the transfer-drum 201 and that of separating
the ink image by neans of the cor.ona charger 203 are simlar to those
described with reference to the first exanple shown in FIGS. 3 and 4. In
this exanple, however, the timng at which corona

—_—
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ions are irradiated by the corona charger 203 nmay be in synchronization
with the formation of the ink image. In other words, the corona charge
203 ndy be used to irradiate corona ions uniformy after the for ndt QQQB
the ink inmage but also in synchronization with each rotation of the
transfer drum 201 during the formation of the ink inmage. This process nay
particularly be effec- tive if the ink imge tends to easily flow,
dependi'ng on the wetting properties of the ink on the surface of the
transfer drum 201 or if the ink is difficult to wet, thus

o
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causing ink images to concentrate. More specifically, the use of the
corona charger 203 for corona irradiation in synchronization wtw;z %
rotation of the transfer drum 201 during the formation of the inKf 681 .
effec- tive in tenporarily fixing the charged coloring particles to the
surface of the transfer drum 201 faithfully in response to the recording

si gnal .
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- 14" The means 204 for appl ying a solvent is then used to uniforny
apply the solvent 220 formng the ink to the /]3/023
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sirface of the transfer drum201. In this exanple, the punp 216 is Mg)&
supply the solvent 220 contained in the sol vent cont ainer 215 to th .
218 so as.to apply the solvent 220 dischar Zgghe slit 217 to the sur-
face of the transfer drum 201. Wen the s Is applied to the ink
image in this case, the charged color- ing pa tlcles are prevented from
fallipg into.disorder as the reflected i mag ,$orce acts with respect to the
trans- fer drum 201, though the application ure acts on the charged
coloring parti cées. Mor eover, since the

—————e—————
]

heet Has Been Reﬁaced ’ | ‘

T




thickﬁesé'of the sol vent 220 applied by the,means 204 is regul ated by;l[
4 &5 #2E3

means 205 for regulating the thi czu_%é ) % h wll be described bel

t hi ckness of the solvent applied by tﬁe‘ s 204 shoul d be greater than

t he di stance between the roller 221 for regul.ating the thickness thereof
and the transfer drum 201. The solvent uniformy applied by the transfer
drum 201 is regulated by the roller 221 so that it has a prede- term ned

t hi ckness. The roller 221 is fitted v_v-ijzfsné race ring 223 at each end and

when the race rings abut N
& g Q—G%' l. . g
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agai nst the transfer drum ZgE,t ez er is set 0.3 mmapart fromgt
transfer drum 201 whil e bei Wg z.0t at g?irn direction of arrow C. Cerﬁéquee]tgy
tHe force originat- ing fromfI4id viscosity is applied to the solvent 220
existing in the small gap between the transfer drum 201 and the roller 221
for regulating the thickness of a sol- vent so as to peel an excessive
‘solve"fromthe surface.of the transf;{es g&drum 201. The- t hi ckness ")of t he
sol vent 220 on th€ dw’face & the trg,n%fgr drum 201 can thus be regul at ed
properly. Since'the reflecﬁ d i mage for i's :

NS NS
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acting on the charged coloring particles of the ink im age, they wll
never be peeled off the surface the transfer drum 201. In thiz/£§£9pgﬁg>
t he peripheral speed of the rol /f ‘},(4?pregulating-the t hi cknes

sol vent has been determ ned in‘thedfdy that nmakes the thickness of the

sol vent 220 not greater than 5 [err]mtoe forma concentrated ink i nage on
the transfer drum 201. The sol vent 220 sticking to the surface of the

roller 221 is'renpved by the peeling plate 222 and made to drop into and
held in the solvent container .

6‘0
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Then the 'transfer drum 201 and the pressure roller 206 are caused

agai nst each other to apply pres-u7é-re and Nl e the recording pa { %

al l owed to pass through the press il(ﬁlp ion, the pressure thus applied
h

is used to transfer the ink inmage on e transfer drum 201 to the recording
paper 208. At this tinme, a’ :

412\ 410 Hrt
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hi gh-(':]u'all. [ ty image i s obtainable on the recording paper 208 at a | ow
pressure since the’'ink image keeps a suit- able wetting condition. 18/023
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Vihen the transfer of the ink image to the recording paper 208 is conpleted,
the cleaning bl ade 225 is nade to abut against the transfer drum 2 Zz&
to peel and renove the residual ink inmge off the transfer drum 20T:

t he passage of predetermned tine, the cleaning blade 225 is rel eased the
contact condition to restore the original condition. Wth the transfer
type ink jet printer, it is possible to nmake the Iink imge on the transfer
drum 201 a concen- trated ink inmage by passing the forner through the
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roller 221 for regulating the thickness of a solvent with- out using an
evaporation nmeans. Therefore, the printer is prevented from contam nation
resulting the genera- tion of vapor of the solvent formng the ink. 89'9’312_
the solvent is so regulated that what has the predeterm ned thi ckness®s 3
Uniformy applied after the formation of the ink inmage is term nated, an
equaldy concentrated ink image may be formed. For this reason, an excellent
image is obtainable with stability at a | ow transfer -pres- sure w thout

bei ng affected by not only the tine re-

-_—
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quired until printing after the transfer of, the inage but al so the pﬁ?é%(cées
pattern. The sane effect was obtained fr adlat n of corona

having the. polarity opposite to that of t, é t ed \by o@lﬁj
charger upon the charged col oring partlcles rmng the in

FL.FIH EXAMPLE FIG 10 is a perspective view of a transfer type in jet

printer as a fifth exanple. In this exanple, the printer conprises the
recor di.ng . )
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head 202, the corona charger 203, the neans 204 for applying a sol&e%t/&@

means 205 for rpggw t?g?he t hi ckness of a solvent, the pressure roller
206, and a trarE;égb cl eani ng pad 250, these being successively
arranged around a €ransfer belt 209 as a transfer ne- dium The transfer.

belt 209 is conveyed in diregthon of arrow E-wk{| e being suspended by a
conveyer mechaér f‘nyrncl ' g)a drive ‘h% a driven roller 253 and
a tenSion roll PSE. The recording head 202, the fmeans .

s-.‘; \%
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204 for applying a solvent, the neans 205 for regulating the thickness of a
sol vent, and the pressure roller 206 are arranged in the respective
positions opposite to the driven roller 253, the tension roller 252 and the
drive roller 251 via the transfer belt 209.

FIG. 1

-
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- 16 - The ink used in this exanple contains the sane sol- vent and
charged coloring particles used in the fourth exanpl e. The transfer belt
209 is nade by piling a conductive

m
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WL 777
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el astic layer on a netal endless belt of such as nickel. A rubber nmenber in
the first exanple, for instance, may be enpl oyed as the conductive elastic
| ayer. The neans 204 for applying a solvent and the neans 205 for

regul ating the thickness of a solvent are partially integrally forned.

The neans 204 for applying a solvent is arranged so. that a solvent supply
slit 260 is connﬂg vigea supply punp 261 to a sol veﬂ tank 262
contai ning the sél i Moreover, the neans 205 f egul at j pgllke
t hi ckness &

i




of a solvent is arranged so that a solvent recovery slit 265 is connected
via a recovery punp 266 to the solvent tank 262. The sol vent supply slit
260 and the solvent recovery slit 265 are integrally fornmed with a nenber
267, each having an opening along the axial direction of the ten- sion
roller 252. The operation will subsequently be descri bed. As the

operation of formng the ink imge using the recording head 202 and that of
i rradi ati ng corona ions

204" — 217218 220

F/G. 9
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230 230’ 231 231" 232 232
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usi ng the corona charger 203 are the sane as those described in the fourth
exanpl e, the description of themw || be omtted. The menber 267 is

| ocat ed opposite to the transfer belt 209 bearing the ink inage with a
smal| gap therebe- tween. The ink inmage on the transfer belt 209 is uni-
formy supplied with the solvent contained in the sol- vent tank 262 from
the solvent supply slit 260 via the supply punp 261. The sol vent thus
uniformy applied is recovered fromthe _solvent recovery slit 265 via the

FlG. 10
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recovery punp 266 to the solvent tank 262. Since the recovery punp 266 is
bei ng operated in such a way that the portion of the solvent recovery slit
265 opposite to the transfer belt 209 is negatively pressurized in this
case, not only the solvent supplied fromthe solvent supply slit 260 but
al so what is fromthe ink inmage on the transfer belt 209 may be recovered.
The reflected imge force referred to in the fourth exanple acts on the
charged coloring particles formng the ink i mage across the transfer belt

209 and consequently the cvﬁvzﬁd c?t? 17
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oring particles will never be peeled offthe surface of the transfer belt
209. As a result, an ink image with the uniform y-thick solvent applied to
the charged coloring particles can be forned on the transfer. belt 209 and

FG. 14
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- 17 - besides a properly-concentrated ink inage can be trans- ferred to
the recordi ng paper 208 by pressing it with the pressure roller 206. The
supply punp 261 and the re- covery punp 266 are operated in this exanple so
as to make 5 [errJmthick the solvent applied to the transfer belt 209. :

FIG. 16

/ ’A\:‘-’_,—46O '

463 463 @jwo
462 \b B

450
453 'K
454
471
475
I F | Y k73 470
:r: \ I\_,‘l‘_r [0710
1587 456

~
' . /
T




Even in this exanple, the printer is prevented from bei ng contam nated by
t he generation of vapor as no neans for evaporating the solvent contained
in the ink image is enployed. As a uniformy concentrated ink image can be
formed, a good image is obtainable with stability under the | ow transfer
pressure, irrespective of the tinme required for printing up to transfer,

w t hout being affected by the printing pattern. SI XTH
EXAMPLE FIG 11 is a side view of the principal part of a trans-

FIG. 19
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fer type ink jet printer as a sixth exanple. In this exanple, the printer
conprises a recording head 302, a corona charger 303, a neans 304 for
renov- ing a solvent, this nmeans being a poly 4-ethylene fluo- ride nesh
roller as a material for sucking and absorbing the solvent, a pressure

roll er 306, and a transfer drum cl eaning device 307, these being
successively arranged around a transfer drum 301 as a transfer nedium

The transfer drum 301, the recording head 302,tfu3§£§ona charger 303 and
the pressure roller 306 are ar- '

FlG. 21
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501

FIG. 24
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ranged simlarly as those in the fourth example (FIG 7). The neans 304
for renmoving a solvent is a poly 4- ethylene fluoride nmesh roller having
uni form spaces 0.1 [err]min dianmeter, which is also sufficiently snaller
than the size of charged coloring particles dispersed in ink as will be
described later. The nmeans 304 for renpving a solvent is rotatably
supported so that it is Pl ' abugl j I nst transfer drum
301. Recor di ng paper Eyé;les gggyed pﬁfgﬁaﬂ#?% via a separating
roller 318 in direction of Cof FIG 11

13

FIG. 26 PRIOR ART
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and stored on a tray 319. The transfer drum cl eani ng devi ce 307 incl udes
a cl eaning blade 325 of urethan rubber and a housing 326. The cl eani ng

bl ade 325 is connected to a drive neans (not shown), it edge being so
arranged that it can abut against the surface of the transfer drum 301 and
can al so be rel eased therefrom I nk for use contains a solvent and
charged coloring particles simlar to those in the fourth exanple. The
size of, charged coloring particles for use in this

FlG. 27
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TRANSFER TYPE INK JET PRINTER

The present invention relates generally to ink jet
-printers for forming ink images on recording media and more
particuiarly to a transfer type ink jet printer for
transferring an ink image to a recording medium by pressing a
transfer medium against the recording medium face to face

after forming the ink image on the transfer medium.

A printer of the sort disclosed by, for instance,
U;S. Patent No. 4,538,156 is known as a conventional transfer
type ink jet printer.

This printer is, as shown in Fig. 25, designed to
transfer an ink image by pressing recording paper 12 against
the ink image formed by a recording head 11 on the surface of
a cylindrical transfer medium 10. The residual ink left
untransferred is removed by a cleaner 13.

The conventional transfer type ink jet printer has
put it in question that the quality of the image thus
transferred is not always good.

In the first place, the reason for this is that whan
the ink image formed of liquid ink makes contact with the
recording paper, the liquid ink soaks along the fibers, thus

allowing whiskers to grow on the periphery of the ink image.
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- 18 - the aforenentioned neans 304 for renoving a sol vent The operation
w || subsequently be descri bed. In the initial state where no recording
signal is input, the neans 304 for renoving a solvent, the pressure roller
306 and the cleaning blade 325 of the transfer drum cl eani ng device 307 are
so held as to be pressed against or relegased fromthe transfer drum 201.
Solid lines designate a state in which tthe neans 304 for re-

In the second place, the reason 1s that since the
image transfer is effected by the contact between the
transfer medium and the recording paper, an recessed portion
of the recording paper will not contact the transfer medium
if the smoothness of the recording paper is poor, and there
appears a so-called "whitening" phenomenon in which an image
to be transferred is not transferred.

In view of these proSlems, the present épplicants
propose in Japanese Patent Léid-Open No. 928493/1987 an
apparatus for transferring an ink image to recording paper by
ejecting ink droplets to a transfer medium once and
evaporating a solvent composition in the ink droplets in
order to press the concentrated ink image against the
recording paper. This apparatus is, as shown in Fig. 26,
designed to transfer an image by pressing a transfer medium
22 to which ink has been ejected from a recording head 21_
against a recording medium 25 supported with a roller 24; in
this case, a heater 23 is used to accelerate the evaporation
of a solvent composition in the ink. The transfer medium 22
after the transfer operation is cleaned with a brush 26 and
dried by a blower 27 to keep the surface condition constant.

With this apparatus, the ink image is prevented from
deforming while it is being transferred or from soaking into
the recordiﬁg medium 25 since the concentrated ink image is

transferred to the recording medium 25. Therefore, clear

This is the replacement sheet
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novi ng a solvent, the pressure roller 306 and the clean- ing blade 325 are
pressed against or kept in contact with the transfer drum 301, whereas
broken |ines 304', 306", 325 indicate that they are rel eased therefrom
inthe initial state, they are held in position as indicated by the broken
i nes. When the recording signal is igput'to the recording head 302 in
that state, an ink inage is formed on the outer peripheral surface of the

transfer drym 30T, LLKE, Lhecahoresa.oned figsor ¢hng ead 208, g fovr

characteristic of transfer type ink jet printers.

U.S. Patent No. 5,099,256 also proposes an apparatus
for transferring ink to recording paper by ejecting ink
droplets to a transfer medium once and evaporating the
solvent composition in the ink droplets in order to press the
concentrated ink against the recording paper. This apparatus
is, as shown in Fig. 27, designed to transfer an image by
pressing a transfer medium 32 onto which ink has been ejected
from a recoxrding head'él against a recording medium 35
supported with é roller 34; in this case, a heater is used to
acgelerate the evaporation of a solvent composition in the
ink.

With this apparatus, the ink image is prevented from
deforming while it is being transferred or from soaking into
the recording medium 35 since the concentrated ink is
transferred to the recording medium 35. Therefore, clear
image formation can be made possible 5y solving the problems
characteristic of transfer type ink jet printers.

'However, these apparatus still have the following
problems to Solve from the viewpoint of the use of such a
heater for thickening ink.

In the first place, it will take time during the
process of evaporating the solvent composition if the heater
temperature is low, whereas though the solvent composition

may be evaporated for a short time at high temperatures,
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exanple (FIG 7), the cam (235) and the notor (236) are used to performthe
operation of formng the ink i mage by neans of the recordi ng head 302.

When the formation of the ink image is term nated, the corona charger 303

i rradi ates corona ions nega- tively polarized as in the case of charged
coloring parti- cles in the ink and theyscharged col oring particles con-
tained in the ink image are tenporarily fixed before being separated from

the sol ventpokért 88nsBMApREbAN tehdise RO iddrak sl Nt H hdd et MBdRp @l Gk hat
of separating _
is raised. Further, it will still take time to raise the set
temperature; In other words, the problem is that a demand
for high-séeed printing has not been satisfied.

In the second place, the inside of the apparatus may
be contaminated since the solvént steam is discharged into
the apparatus as the.solvent evaporates.

In the third place, there arises a problem in that
the transfer pressure may increase. More specifically, the
time required from the ejection of ink up to the transfer of
an image tends.to vary with the spot when one nozzle head or
2 multiple nozzle head is used for scanning even though it is
aftempted to specify the concentrated ink condition by
setting the quantity of heat at a proper value. .This means
there ‘occurs a disparity in the concentrated ink condition.
In this case, the relationship between the concentrated ink
image condition and the transfer pressure is such that the
greater the concentration of the ink used to form the image,
the greater the transfer pressure becomes. It is therefore
necessary to set the pressure value in conformity with the
maximum concentration of the ink used for forming the image
and this tends to require an excessive pressure. Further, an
excessive transfer pressure may also be required as the
concentration of the ink used for forming the image varies
with the printing pattern of the ink image, that is, the

amount of ink per unit area.
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the solvent are the sane as those described in the other exanples, the
description of themw ||l be omtted. In this exanple, the timng at which
corona ions are irradiated by the corona charger 303 is synchronized with
the formation of the ink imge. In other words, the corona charger 303 is
used to irradiate corona ions in synchrgnization with each rotation of the
transfer drum 301 during the formation of the ink inmage. Subsequent | vy,
the neans 304 for renoving a solvent is pressed against the transfer drum
301 so as to suck and

In view of the foregoing problems, it is therefore an object
of the present invention to provide a transfer type ink jet
printer capable of high-speed printing as well as high-quality
image printing. This object is solved by the transfer type
ink jet printer according to any one of independent claims 1,

2, 5, 9, 12, 14 and 15. Further advantageous features,
aspects and details of the invention are evident from the
dependent claims, the description and the drawings. . The

claims are intended to be understood as a first non limiting
approach of defining the invention in general terms.

The invention provides a transfer type ink Jjet printer
ensuring that a good image is obtainable without causing no
generation of solvent steam, without being affected by a
printing pattern, at a low transfer pressure.

A printer according to one aspect of the present invention
comprises an ink jet type record/write means for ejecting
droplets of ink in which charged coloring particles have been
dispersed in a solvent in the form of insulating carrier
liquid having a low dielectric constant, a transfer medium for
carrying and 'moving an ink image formed of ink droplets
ejected from the ink jet type record/write means, a transfer
means for transferring the ink image written to the transfer
medium on a recording medium by making the recording medium
contact the transfer medium, and a means for temporarily
fixing the charged coloring particles in the ink image on the
transfer medium wuntil the ink image is led to the transfer
means after the ink image is formed on the transfer medium.

The printer should preferably be provided with a means for
removing a solvent on the transfer medium with the charged
coloring particles temporarily fixed by the means for
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renove the solvent thus separated fromthe transfer drum 301. Since the
adhering force of the charged col- oring particles is acting with the
surface of the transfer drum 301, they will never be peeled off the surface
of the means 304. As the solvent is instantly adsorbed when poly 4-ethyl ene
fluoride meshes as the nmeans 304 for renpving a solvent conme into contact
with it, the ink inage on the transfer drum 301 is concentrated and becones

fit for transfer. Then the transfer drum 301 and the pressure roller 2
temporarily fixing the particles. The means for removing a

solvent may have a solvent-adsorbent roller having excellent
wetting properties with respect to the solvent while rotating
in contact with the transfer medium and a solvent-removing
roller set bpposite to the transfer medium and used for
squeezing the solvent. Further, a means for recovering the
solvent thus squeezed out may be provided between the |
solvent-removing roller and the transfer medium.

Moreover, there may be provided a means for'applyinq
the solvent.to tﬂe ink image with the charged coloring
particles temporarily fixed by the means therefor and a
solvent~thickness regulating means for making the thickness
of the solvent constant. This means for applying the solvent
mnay have a solvent container for containing the same solvent
as wh&t is contained in the ink and a head for applying the
solvent, the head having a slit through.which the solvent in
the solvent container is app}ied to the ink image. The
solvent-thickness regqulating means, which is situated in the
solvent container, may have a roller for reqgulating the
thickness of a solvent to be applied, a peeling plate for
removing a solvent adhering to the surface of the roller for
regulating fhe thickness thereof, and race rings attached to
both ends of the roller therefor. Further, the means for
applying the solvent may be situated opposite to the transfer

medium via a very small gap and may have a slit through which
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306 are caused to abut agai nst each other to apply pres-
- 19-

7

) the solvent supélied through the solvent supply slit to the
surface of the transfer medium is recovered. |

Further, the means for removing a solvent may have a
hole diameter sufficiently smaller than the size of charged
coloring particles and is made of a material in the form of a
roller for sucking and abosrbing the solvent, or may be in
the form of a roller having a metal mesh layer on the surface
and a means for applying voltage between the metal mesh layer
and the transfer medium.

Further, the solvent-removing means should preferably
be.provided with a means for recovering the solvent. The
solvent-removing means may have a cylindrical support, and a
number of metal pins having excellent wetting properties with
respect to the solvent, the pins being provided on the
surface of the support. The means for recovering the solvent
may be arranged so that it has a number of small holes
provided pin-to-pin in the support, a port arranged in the
support and used fér blowing air toward the small holes, and
a container for recovering the solvent thus blown thereby.

Further, the solvent-removing means may be arranged
so that the solvent with the charged coloring particles
temporarily fixed on the transfer medium is removed by making
'the solvent contact water or a surface active aqueoué liquid
agent and should preferably be provided with a device for
racovering the solvent from the water or the surface actives

aqueous liquid agent in the solvent-removing means.
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sure and while the recording paper 308 is allowed to pass through the
pressurized portion, the pressure thus applied is used to transfer the ink
i mage on the transfer drum 301 to the recordi ng paper 308. At this tine, a
hi gh-quality inmage is obtainable on the recordi ng paper 308. When t he
transfer of the ink image to the recordgng paper 308 is term nated, the
cleanlng bl ade 325 is nade
Moreover, the solvent-removing means may be situated opposite
to the transfer medium via such a very small gap and may have
a slit through which the water or the surface active aqueous
liquid agent supplied to the surface of the transfer medium
by means of the supply slit is recovered. The device for
recovering the solvent may be formed of a rotatable solvent-
adsorbent material.

The transfer medium may have a transfer drum or a
transfer belt, whereas the means for temporarily fixing the
particles should preferably be a means for irradiating the
ink image with ions. 1In this case, the ions should

preferably have the same polarity as that of the charged

coloring particles.

Fig. 1 is a perspective view of a first example.

Fig. 2 is a perspective view of a corona charger 114.

Fig. 3 is a diagram illustrating the operation of
t;mporarily fixing ink and that of separating it in the first
example.

Fig. 4 is a diagram illustrating the operation of
temporarily fixing ink and that of separating it in the same.

Fig. 5 is a partial side view of the principal part
in a second example.

Fig. 6 is a perspective view of a third example.

Fig. 7 is a perspective view of a fourth example.
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to abut against the transfer drum 301 so as to peel and renove the residual
I nk image off the surface of the transfer drum 301. After the passage of
predeterm ned tine, the cleaning blade 325 is rel eased the contact
condition to restore the original condition. In this exanple, the neans
304 for renoving a sol- vent, which is @bpoly 4- et hyl ene fluoride nesh
roller as the material for sucking and absorbing the solvent, nakes it

possi bl e to forma ganeenirages sakelSREE Plek N6t tERESESE-ER Uk aRBLY t hout

usi ng an evaporation
taken on an imaginary plane H of Fig. 7.

Fig. 9 is a sectional view taken on arrow lines D of
Fig. 7.

Fig. 10 is a perspective view of a fifth example.

Fig. 11 is a side view of a sixth example.

Fig. 12 is a side view of a seventh example.

Fig. 13 is a side view of an eighth example.

Fig. 14 is a partial expanded perspective view of the
eighth exa@ple.

Fig. 15 is a perspective view of a ninth.example.

Fig. 16 is a seétional view on an imaginary plane H
of Fig..ls.

Fi§. 17 is a diagram illustrating an ink image
condition within an aqueous surface-active agent explanatory
of the solvent-removing means in the ninth example.

Fig. 18 is a diagram illustrating an ink image
condition within an aqueous surface-active explanatory of the
solvent-removing means in the ninth example.

Fig. 19 is a perspective view of a tenth example.

Fig. 20 is a sectional view of a solvent-recovering
device in tﬁe tenth example.

Fig. 21 is a diagram illustrating a state in which an
ink image on a transfer medium is concentrated after the ink

image is irradiated with a2 small amount of negatively-
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means. Mreover, the inside and outside of the printer can be prevented
from bei ng contam nated by the gen- eration of vapor of the sol vent
contained in the ink. Although poly 4-ethylene fluoride neshes have been
enpl oyed as the neans for renmoving a solve in this exanple, simlar effect
may be achi eved by using sili- cone rqupr or the like as a material for
sucki ng and absorbing the solvent. Wth respect to the timng at which the

g LT o e OL 0021 007 208 8Ch UG Thg” BhaMBYRL HBLALIHY SRS OO
charged colcrlng particles in the ink.

Fig. 22 is a diagram illustrating a state in which an
ink image on the transfer medium is concentrated after the
ink image is irradiated with a large amount of'negatively-
polarized corona ions having the same polarity as that of
charged coloring particles in the ink.

Fig. 23 is a diagram illustrating the state of an ink
image on the transfer medium after the ink image is
irradiated with a small amount of positively-polarized corona
ions having the polarity opposite to that of charged coloring
particles in the ink.

Fig. 24 is a diagram illustrating the state of an ink
image on the transfe; medium after the ink image is
irradiated with a large amount of positively-polarized corona
ions having the polarity opposite to that of charged coloring
particles in the ink.

Fig. 25 is a diagram illustrating a first example of
a conventional transfer type ink jet printer.

Fig. 26 is a diagram illustrating a second example of
a conventional transfer type ink jet printer.

Fig. 27 is a diagram illustrating a third example of

a conventional transfer type ink jet printer.
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t hese process steps may be taken collectively after the operation of
forming the ink inage is term nated. The present invention is applicable
to not only the conductive material as a transfer nedium but al so what has
a surface layer coated with an insulating nmaterial. This is also the case
with any ot her exanpl e of the present |qyent|on SEVENTH
EXAVPLE FIG 12 is a side view of the principal part of a trans- fer type

ink jet prlnter as a seventh exanpl e.
Embodiments of the present invention will be

described with reference to the accompanying drawings.
[First Example]

Fig. 1 is a perspective view of a first example.

A ink jet printer of Fig. 1 comprises a recording
head 113 as an ink jet type record/write means, a corona
charger 114 as a temporarily-fixing means, a pressure roller
115 as an ink image transfer means, and a cleaning blade 116,
these being arrangeﬁ around a rotatable transfer drum 111 as
a transfer medium successively in the direction of rotation
of the transfer drum from the upper part thereof.

The transfer drum 111 is formed with a conductive
elastic layer 119 around a primary metal pipe 118. The
conductive elastic layer 119 may be a rubber member in which a
conducfive compound of carbon black or metal powder has been
dispersed. The transfer drum 111 is rotated by a drive means
(not shown) in the direction of an arrow A.

The recording head 113 is, as shown in Fig. 1, an ink
jet head of such a type that it carries out scanning along
carriage shafts 120 in the direction of an arrow B. The
recording head 113 is an iqk jet recording head of such a
type that ejects ink
droplets from a plurality of nozzles in response to a
recording signalwhich may employ piezoelectric elements.

The transfer drum 111 stops to operated during the

operation of the recording head 113 and rotates
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In this exanple, the printer conprises the recording head 302, the corona
charger 303 as a neans for tenpo- rarily fixing charged coloring particles
in an ink image, a neans 354 for renoving a solvent, this nmeans being a
metal mesh roller, the pressure roller 306 as a transfer neans, and the
transfer drum cl eani ng device 307, these being successively arranged around
a transfer drum 351 as a transfer nmedi tf? As the recording head 302, the
corona charger 303,

h intermittently as the recording head 113 turns when it

changes its direction at the end of the scanning portion.

The corona charger 114 is an ion generator by means
of Corotrons. As shown in Fig. 2, a stainless housing 132 is
used to shield a tungsten wire 131 which is 0.05 mm in
diameter and set apart by about 5 mm from the stainless
housing. In this case, a high-tension power supply (not
shown) ié used to apply a higﬁ valtage of -5kV to the_
tungsten wire 131 so as to generate negative corona ions.

The ‘cleaning blade 116 is an elastic body of rubber
or the like which is pressed against the transfer drum 111.

Recording paper 121 as the recording medium is
conveyed in the direction of an arrow C to keep contact with
the transfer drum 111 while being pressed by the pressure
roller 115 from the back.

Ink for use is emulsion ink in which charged coloring
particles have been dispersed in a solvent containing high-
resistant carrier liquid having a low dielectric constant.

The solvent may contain, for example, ISOPAR-G of Exxon
Chemical Corporation, Microlith Black C - T of Chiba-Geigy
(Japan) Ltd. -as charged coloring particles, and ethylene
ethyl acrylate as resin. The ink a2lso contains lecithin as a
charge control agent together with the charged coloring
particles as a solvent. The charged coloring particles in

the ink used in this example are negatively charged.

The operation will subsequently be described.
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- 20 - the pressure roller 306 and the transfer drum cl eaning

13

Ink droplets are first ejected from the récordinq
head 113 and an ink image is formed on the surface of the
transfer drum 111. Then the ink image is irradiated with
corona ions by the corona charger 114 and the charged
coloring particles are temporarily fixed on the transfer drum
111 where the ink image is separated into the charged
coloring particles and the solvent.

Referring to Figs. 3 and 4, a detailed description
will be given of the temporary fixation of the charged
coloring particles onto the transfer drum 11l and the
separation of the ink image by means of corona charger 114.
.Wigh this embodiment, the charged coloring particles 141 have
been negatively charged, whereas the transfer drum 111 has
been groundéd. The ink image 140 formed by the recording
head 113 is such that the charged coloring parti;les 141
therein have been dispersed uniformly in the solvent 142 as
shown in Fig. 3. When negatively charged corona ions are
thrown by the corona charger 114 onto the ink image 140, the
surface of the ink image 140 is charged negatively as shown
in Fig. 4 and the charged coloring particles 141 are caused
to stick to the transfer drum 111 under the influence of
electrostatic force. At this time, the solvent 142 decreases
in the direction of height of the ink image 140 and
simultaneously expands in proportion to the contact area
between the ink image 140 and the transfer drum 111. While

holding the contact area between the ink image 140 and the
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device 307 are simlar to those in the sixth exanple, the detailed

description of themw ||l be omtted. I nk contains the solvent and the
charged coloring particles in the fourth exanple, the charged col oring
particles being negatively charged. The transfer drum 351 is provided

wi th a conductive elastic |ayer 361 arfgnd-a nmetal pipe 360 and further an
i nsul ating fluorine coating 362 on the-Surface layer. A voltage of 500 V is

appl | ed belubel ddie JIRARS BP4A OF 1§ 8MPY 1 O AP ¢ER S RE paRdELLYe
el astic | ayer 1.
141 move in the direction of surface of the transfer drum
111, thus causing the ink image 140 to be concentrated in a
portion close to the transfer drum 111. When the ink image
140 in which the charged coloring particles 141 have been
' dispersed is irradiated with ions, the charged coloring
particles 141 are separated iﬁto Eﬁe charged coloring
particles 141 temporarily fixed onto the transfer drum 111
and the solvent 142. Although a portion_without the presence
of the ink image 140 on the transfer drum 111 is also
irradiated.with ions, it will never charged as the transfer
drum.lll is conductive.
The ink image 140 with the charged coloring particles
141 temporarily fixed onto the transfer drum 111 and
separated from the solvent 142 is subsequently transferred to
the recording paper 121 pressed via the piessure roller 115
against the_transfer drum 111; at this time, a transfer bias
may be applied thereto. When the ink image with the charged
coloring particles 141 separated from the s&lvent 142 comes
into contact with the recording paper 121, the solvent 142
quickly soaks into the recording paper 121, whereas the
charged coloring particles 141 remain on the recording paper
121 to form an image to be recorded. Since the charged
coloring particles 141 are temporarily fixed onto the
transfer drum 111 while separated from the solvent 142, only

the solvent 142 is first allowed to socak into the recording
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The conductive elastic layer 361 is positively polarized contrary to the
charged coloring particles. The neans 354 for renoving a solvent is a netal
mesh roller which is*4 mmthick and has spaces 20 [err]min dianmeter. In
this case, the nethod of applying voltage hetween the trans- fer drum 351
and the neans 354 is not Iimted to what has been stated above. Instead,
the voltage pol ari zed opposite to the %ﬁarged coloring particles nmay be ap-
plied.to the transfer drum 351 or  what is polarized iden-_ticallx wi,th the
char ged colR$PeFy pdre id| %Sy, obp@rcharged coloring particles 13l is

prevented from soaking along the fibers of the recording
paper 121 when the ink image 140 contacts the recording
paper,_thﬁs preventing whiskers from growing on the periphery
of the ink image.

After the ink image 140 is transferred to the
recording paper 121, the residual transfer ink on the
transfer drum 111 is removed by the cleaning blade 116
pressed against the transfer drum 111, whereby a new image is
subsequentiy formed by the recording head 113.

The presént inventors employed ink with 300 uC/g of
charged coloring particles 141 dispersed thereiﬁ in terms of
aﬁ amount of charged corpuscles for a transfer drum 111
having an outer diameter of 110 mm, irradiated the ejected
ink with negative corona ions by means of the corona charger
114 and further press-~transferred the ink image to the
recording paper 121. The image thus transferred proved
excellent. Although negatively charged coloring particles
141 were irradiated with negative ions in this example, the
present invention is not limited to this case and any effect
similar thereto is made achievable by a polarity combination
of charged coloring particles and ion irradiation.

[Second Example]

Fig. 5 is a partial side view of the principal part

in a second example.

e
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W se be applied to the nmeans 354. As the operation is simlar to that in
the sixth exam ple, the description thereof will be omtted. In this
exanpl e, a concentrated ink inmage can be formed on the surface of the
transfer drum 351 w thout using an evaporation neans since the neans 354
for renoving a solvent in the form of metal mesh roller. Since the neta
nmeshes to which the voltage has been é%blied I s used, the solvent is

ggfﬂslegs‘"’hi le the il Geddibildfpl O £6 dOFedied0%eLbR €har gegseol oring
| example as follows: a solvent-adsorbent roller 150 having

excellent wetting properties with respect to the solvent 142
is arranged in such a way tﬁat it is rotated while being made
to slightly contact the transfer drum 111 on the downstream
side of the corona charger 114 for irradiating the transfer
drum 111 with ions in order to remove the solvent 142 by
making the solvent 142 on the transfer drum 111 adsorb the
solvent-adsorbent roller 150.

With this arrangement, the electrostatic adhesion
force of the charged coloring particles 141 in the ink image
acts with the.transfer drum lil, so that a copcentrated ink
imége free from the'solvent 142 is obtained in the downstream
side of the solvent-adsorbent roller 150.

In Fig. 5, numeral 151 denotes a cleaner for removing

" the solvent 142 adsorbed into the solvent-adsorbent roller
150.

The second example has the same construction as that
of the first example, except for the provision of the
solvent-adsorbent roller 150.

{Third Example]

Fig. 6 is a perspective view of a third example.

What makes this third example different from the
first example lies in the fact that a solvent-removing roller

112 having an elastic layer 123 around a metal pipe 122 is
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onto the surface of the transfer drumis utilized. For the reason stated
above, the dianeter of the space in the netal nmeshes as the neans 354 for
renoving a solvent may be greater than the size of the charged col oring
particles as well. Consequently, the capillary force act- ing on the
absorption of the solvent can be adju d when the netal nesh size is set.
The concentration of ink can thus be controlled to make the ink inage fit

for tranSféﬂovzded on the downgkgglm E%égpg the corona charger 114 for

irradiating the transfer drum 111 with iomns.

With this arrangement, the ink image with the charged
coloring particles 141 temporarily fixed onto the transfer
drum 111 and separated from the solvent undergoes the squeeze
action when it passes a portion where it is in contact with
the solvent-removing roller 112, the solvent being squeezed
from the image before being left on the upstream sidé'of.that
portion. = The charged coloring particles in the ink image are
allowed to pass through the contact portion as there exists
the electrostatic adhesion force with respect to the transfer
drum 1ll1. As a result, a concentrated ink image with the
soivent removed is obtainable in the downstream side of the
contact portion.

An air jet means 118 is used for recovering the
residue solvent on the upstream side of the contact portion.

- In other'wofds, the air jet means 118 is used to recover the
residue solvent into a solvent recovery container 161 by
jetting air to the upstream side of tﬁe contact portion to
lead the solvent to a groove 119 provided at the end of the

ransfer drum 111 and by scratching the solvent thus.led to
the groove 119.

The third arrangement is entirely the same as the

first oné except the provision of the aforementioned solvent-

removing roller 112.

- —
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FIG 13 is a side view of a neans for renoving a solve in a transfer type
ink jet printer as an eighth exanple and FIG 14 is an enl arged perspective

vi ew t her eof . As the total arrangenent of this exanple is simlar to that
of the sixth exanple, the description thereof will be
_ 18 .

In the aforementioned second and third examples, it
has been made possible to supéress the evaporation of the
solvent on the recording paper by temporarily fixing the
charged coloring particles onto the transfer drum 111,
separating the charged coloring particles.from the solvent,
and removing the solvent therefrom before the transfer of the
image.

As set forth above, the first through third examples
relates to the process of separating the charged coloring
particles temporarily fixed onto the transfer medium from the
solvent by irradiating with ions the ink image formed by the
ink jet record/write means on the transfer medium.
Consequently, these examples have the effect of forming and
recording a clear image free from ink oozing out through the
recording medium thereon.

Moreover, the above action of separating the charged
coloring particles from the solvent is performed
electrostatically so as to make the ink separation possible
for a short time. In this way, a demand for high-~speed
printing can be dealt with.

{Fourth Example]

Fig. 7 is a perspective view of a transfer type ink
jet printer as a fourth example. Fig. 8 is a sectional view
of the fourth example taken on an imaginary plane H of Fig.
7.

I —
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- 21 - omtted. In FIGS. 13, 14, a neans 374 for renoving a sol vent
Is provided with a nunber of nmetal pins 375 offering excellent wetting
properties with respect to the solvent ‘and a support 376 for supporting
the pins 375. The

19

This printer comprises a recording head 202 as an ink
jet type record/write means, a corona charger 203 as a
temporarily-fixing méans, a means 204 for applying a solvent,
a means 205 for requlating the thickness of a solvent, a
pressure roller 206 as an ink image transfer means, and a
transfer drum cleaning device 207, these being successively
arranged around a transfer drum 201 as a transfer medium.

Like what has been described in the first example,
the transfer drum 201 is formed with a conducive elastic
layer 211 around a metal pipe 210. The transfer drum 201 is
supported in such a way that it is rotatable in direction of
arrow A with a fixed gap over the recording head 202.

The recording head 202 is an ink jet recording head which may

be-of such a type which employs a piezoelectric element and

provided with a plurality of nozzles arranged in the axial
direction of the transfer drum 201 at fixed intervals.

Thé corona charger 203 is an ion generator by means
of Corotrons. A stainless housing 213 is used to shield a
tungsten wire 212 which is 0.05 mm in diameter and set apart
by about 7 mm from the stainless housing. In this case, a
high~tension power supply is used to apply a high voltage
of ~SkV to the tungsten wire 212 so as to generate negative
corona ions.

The means 204 for applying a solvent includes a
container 215 fer containing a solvent 220 for ink, a pump

216, and a head 218 for applying the solvent, the head having

il . e



pin-to-pin 375, 375 space is set at 30 [err]m In FIG 14, though sone of
the pins 375 are locally illustrated, these pins are provided over the
whol e surface of the support 376. The support 376 is provided with a
nunber of small holes 376[err] in addition to a pin-supporting portion.
Ball| bearings are used to couple the ﬁpport 376 to a support shaft 377
so that the support is nade rotatable. support shaft 377 is solid with

o e o PASSR0R 1 LI LS e, ln LBoSSlLe DL R R REERSH " e
201.

A means 205 for requlating the thickness of a solvent
is accommodated in the solvent container 215 includes a
roller 221 for regulating the thickness of the solvent, a
peeling plate 222 for removing a solvent adhering to the
surface of the roller 221 for regulating the thickness of the
solvent, and race rings 223 respectively fitted to the ends
of the roller 221 for regulating the thickness of the
solvent.

The pressure roller 206 is an aluminum roller, which
is so controllable that it may be pressed against or released
fr&m the transfer drum 201 by a means for applying pressure
thereto (not shown). While the pressure roller 206 is
pressed against the transfer dzum 201, it rotates at the same
velocity as ‘the peripheral speed of the transfer drum 201 via
recording paper 208 as a recording mediuﬁ in direction of
arrow B.

The transfer drum cleaning device 207 includes a
cleaning blade 225 of urethane rubber and a housing 226. The
cleaning blade 225 is connected to a drive means (not shown)
and has an edge so arranged that it may be brought into
contact with or released from the surface of the transfer
drum 201.

Ink for use is such that charged coloring particles

have been dispersed in the solvent prepared from insulating
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fromair outlets 77b in direction of F of FIG 14. A solvent recovery
container 378 is installed close to the neans 374 for renoving a sol vent
and supplied with a solvent-absorbent material 379 on the bottom and the
side of it. The operation of renoving the solvent will subse- quently
be descri bed. As in the case of theg,sixth exanple (FIG 11), the neans
374 for renoving a solvent is made to abut against the sol vent separated

on the transfer drum 301.
carrier liquid having a low dielectric constant, that is,

ISOPAR-L of Exxon Chemical Corporation. The charged coloring
particles contain RAVEN 1255 of Columbian Carbon Co. as
pigments and ethyl ceilulose as resin, these together with a
charge control agent being dispersed in ISOPAR-L and
negatively charged. The charged coloring particleé are also
arranged so that the solid concentration is set at 25 wtk.

The operation will subsequently be described. |

In the initial state where no recording_signal is
input, the pressure roller 206 and the cleaning blade 225 of
thé transfer drum cleaning device 207 are so held as to be
pressed against or released from the transfer drum 201. 1In
Fig. 8, solid lines designate a state in which the pressure
roller 206 and the cleaning blade 225 are pressed against or
kept in contact with the transfer drum 201, whereas broken
lines 206’, 225‘ indicate that they are released therefrom;
in the initial state, they are held in position as indicated
by the broken lines.

When the recording signal is input to the-recording
head 202 in that state, an ink image is formed on the outer
peripheral surface of the transfer drum 201. Referring to
Figs. 7, 9, the operation of forming the ink image by means
of the recording head 202 will be described. Fig. 9 shows
the recording head 202 viewed from an arrow D of Fig. 7. The
rocording head 202 has a plurality of nozzles 230, 231,

232,... arranged in conformity with the axial direction of
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When the spins 375 contact the solvent, the capillary force between the
adj acent pins 375, 375" and the wet- ting of the pin 375 itself the
solvent is instantly re- noved. As the size of the ink image is m ni num
120 [err]m in dianeter and the pin-to-pin space is 30 [err]m the sol-
vent is renoved without fail. After thg solvent is re- noved by the neans
374 for renoving a solvent, con} pres 8d air is blown out of the air .
outl ets 377h 4 bl ouko 0 dtheo5ol yent astickinn be Lhe i BSoR7Bighanely it
IS recovere € sO overy con al ner

a pitch of 8 x 84.7 um (8 x 1/300 inch), ink droplets being ejected from

the plurality of nozzles 230, 231, 232 selectively in
response to the recording signal. The recording head 202
thus arranged is 84.7 .um (1/300-inch) moved by a moving means 219 in
the axial diréction of the transfer drum 201 during the
recording operation in synchronization with the rotation of
the transfer drum 201 and located at the positions designated
by 2307, 231, 232’,... In other words, the recording head
202 is caused to move in the axial direction of the transfer
drum 201 each time the transfer drum 201 rotates once and by
repeating this operation eight times, it forms an ink image
at a.pitch of 84.7 ym (1/300 inch) in a predetermined recording area
228 on the transfer drum 201. Then the recording head 202
moves to the initial position. The moving means 219 includes
a cam 235 and a motor 236. With the recording head 202 so
arranged as to perform the operating of forming such an ink
image, it becohes only necessary to set the nozzle pitch of
the recording head 202 eight times as great as the pixel
pitch on the transfer drum 201 and this makes it possible to
not only simplify the process of manufacturing printers of
this sort but also reduce theié prqduction cost. Since ink
in a low viscous state is ejected from the recording head
202, good ejection characteristics are acquired. Therefore,
good quality ink images aré obtainable on the transfer drum

201 with stability.

This is the replacement sheet

T o




In this exanple, a concentrated ink imge can be formed by the nmeans 374
for renmoving a solvent on the surface of the transfer drum 301 w t hout
usi ng an evap- oration neans. The ink image is also prevented from

bei ng badly affected by the sol vent vapor. NI NTH EXAVPLE
FIG 15 is a perspective view of a transfer type inkjet printer as a ninth
exanpl e. FIG 16 is a sectional view?faken on an I magi nary plane H of

FIG 15. Through the aforementioned operation, an ink image is

formed over the whole recording area 228.

When the formation of the ink image is terminated,
the corona charger 203 irradiates negative corona ions -and
the charged coloring particles contained in the ink image are
temporarily fixed before being separated from the solvent.

The action of temporarily fixing the charged coloring
particles to the transfer drum 201 and that of separating the
ink image by means of the corona charger 203 are similar to
those described with reference to the first example shown in
Figs. 3 and 4.

In this example, however, the timing at which coroma
ioﬁs are irradiated by the corona charger 203 may be in
synchronization with the formation 6f the ink image. 1In
other words, the corona charger 203 may be used to irradiate
corona ions uniformly after the férmation of the ink image
but also in synchrohization with each rotation of the
transfer drum 201 during the formation of the ink image.

This process may particularly be effective if the ink image
tends to easily flow, depending on the wetting properties of
the ink on the surface of the transfer drum 201 or if the ink
is difficult to wet, thus causing ink images to concentrate.
More specifically, the use of the corona charger 203 for
corona irradiation in synchronization with each rotation of
the transfer drum 201 during the formation of the'ink image

is effective in temporarily fixing the charged coloring
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In this exanple, the printer conprises a recording head 453, a corona
charger 454 as a neans for tenporar-

24

particles to the surface of the transfer drum 201 faithfully
in response to the recording signal.

The means 204 for applying a solvent is then used to
uniformly apply the solvent 220 forming the ink to the
surface of the transfer drum 201. In this example, the pump
216 is used to supply the solvent 220 contained in the
solvent container 215 to the head 218 so as to apply the
solvent 220 discharged from the slit 217 to the surface of
the transfer drum 201. When the ‘'solvent 220 is applied to
the ink image in this case, the charged coloring.particlés
are prevented from falling into disorder as the reflected
image force acts with resbect to the transfer drum 201,
though the application pressure acts on the charged coloring
particles. Moreover, since the thickness of the solvent 220
applied by the means 204 is regulated by the means 205 for |
regulating the thickness, which will be described below, the
thickness of the solvent applied by the means 204 should be
greater than the distance between the roller 221 for
regulating the thickness thereof and the transfer drum 201.

The solvent uniformly applied by the transfer drum
201 is regulated by the roller 221 so that it has a
pradetermined thickness. The roller 221 is fitted with the
race ring 223 at each end and when the race rings abut
against the transfer drum 201, the roller is set 0.3 mm apart
from the transfer drum 201 while being rotated in direction

of arrow C. Consequently, the force originating from fluid
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- 22 - ily fixing charged coloring particles in an ink imge, a nmeans 457
for renmoving a solvent, this neans being equi pped with a sol vent recovery
device 470 using a surface active aqueous |liquid agent, a pressure roller
460, and a transfer drum cl eani ng devi ce 462, these being successively
arranged around a transfer drum 450 asp@ transfer nedium The transfer
drum450 is simlarly arranged as what

viscosity is applied to the solvent 220 existidg in the small
gap between the transfer drum 201 and the roller 221 for
regulating the thickness of a solvent so as to peel an
excessive solve from the surface of the transfer drum 201.
The thickness of the solvent 220 on the surface of the
transfer drum 201 can thus be regulated properly. Since the
reflected image force is acting on the charged coloring
particles of the ink image, they wili never be peeled off the
surface of the transfer drum 201. In this example, the
periphefal speed of the roller 221 for regulating the
thickness of a solvent has been determined in the way that
makes the thickness of the solvent 220 not greater than 5 um
to form é concentrated ink image on the transfer drum 201.
The solvenﬁ 220 sticking to the surface of the roller 221 is
remove& by the peeling pléte 222 and made to drop into and
held in the sélvent container 215.

Then the transfer drum 201 and the pressure roller
206 are caused to abut against each other to apply pressure
and while the recording paper 208 is allowed to pass through
the pressurized portion, the pressure thus applied is used to
transfer the ink image on the transfer drum 201 to the
recording paper 208. At this time, a high-quality image is
obtainable on the recording paper 208 at a low pressure since
the ink image keeps a suitable wetting condition.

When the transfer of the ink image to the recording

paper 208 is completed, the cleaning blade 225 is made to
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has been described in the fourth example (FIG 7), in- cluding a conductive
el astic layer 451 around a netal pipe 452. The transfer drum 450 is
rotatable in direction of arrow A via a fixed gap with respect to the
recordi ng head 453. The recording head 453 and the corona charger 454 are
simlar to those referred to in the fourth exanple (FIG 7). Numeral 456
denotes a tungsten wire, 455 a housinngand 465 a hi gh-tension vol tage
supplx. A means 457 for rennving a sol vent using such a

abut against the transfer drum 201l so as to peel and remove

the residual ink image off the transfer drum 201l. After -the

paésage of predetermined time, the cleaning blade 225 is

released the contact condition to restore the original

condition.

With the transfer type ink jet printer,-it is
possible to make the ink image on the transfer drum 201 a
concentrated ink image by passing the former through the .
roiler 221 for requlating the thickness of a solvent without
using an evaporation means. Therefore, the printer is
prevented from contamination resulting the generation of
vapor of the solvent forming the ink. Since the solvent is
so.regulated that what has the predetermined thickness is
uniformly applied after the formation of the ink image is
terminated, an equally concentrated ink image may be formed.
For Fhis reason, an excellent image is obtainable with
stability at a low transfer pressure without being affected
by not only the time required until printing after the
transfer of the image but also the printing pattern.

The same effect was obtained from the irradiation of
corona ions having the polarity opposite to that of those
irradiated by the corona charger upon the charged coloring
particles forming the ink.

(Fifth Example]

Fig. 10 is a perspectivs view of a transfer type ink

.jet printer as a fifth example.
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surface active aqueous |iquid agent include a container 459 for containing
the surface active aqueous liquid agent 458, part of the transfer drum 450
bei ng all owed to pass through the surface active agent 458. In this
exanpl e, 1% aqueous liquid of [err]-olefin sulfonate was used as the
surface active aqueous |liquid agent 458. In this case, the surface active
aqueous |iquid agent 458 is not |inmté&f to this sort but use can be made of
acyl peptide, alkyl benzine sulfonate, N-acyl methyl taurine or the like in

a simgle SUbStam“?d”tﬁfbq&@@%ﬁﬁéloﬂhéoprinter comprises the recording
head 202, the corona charger 203, the means 204 for applying
a solvent, the means 205 for regulating the thickness bf a
solvent, the pressure roller 206, and a transfer belt
cleaning pad 250, these being successively arranged around a
transfer.belt 299 as a transfer medium.

The transfer belt 209 is conveyed in direction of
arrow F while being suspended by a conveyer mechanism
including a drive roller 251, a-driven roller 253 and a
tension roller 252. The recording head 202, the means 204
for applying a solvent, the means 205 for regulating thé
thickness of a solvent, and the pressure roller 206 are
arranged in the respective positions opposite to the driven
roller 253, the tension roller 252 and the drive roller 251
via the transfer belt 209.

The ink used in this example contains the same
solvent and charged coloring particles used in the fourth
example.

The transfer belt 209 is made by piling a conductive
elastic layer on a2 metal endless belt of such as nickel. A
rubber member in the first example, for instance, may be
employed as the conductive elastic layer.

The means 204 for applying a solvent and the means
205 for regulating the thickness of a solvent are partially

‘integrally formed.
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provide a 0.1 to 10% surface active aqueous |liquid agent or to provide a
single liquid substance. The sol vent recovery device 470 provided for the
means 457 for renoving a solvent is such that an alum - num sol vent
adsorbent roller 471 is rotatably support in direction of F of FIG 15 and-
that part of the adsorbent roller 471 pgsses through the aqueous surface
active aqueous liquid agent A solvent recovery groove 473 and a bl ade 475
havi ng a sol vent recovery container 474 are nade to abut against the
sol vent adsorbent Fbel means 204 for applying a solvent is arranged so
that a solvent supply slit 260 is connected via a supply pump
261 to a solvent tank 262 containing the solvent.

Moreover, the means 205 for requlating the thickness
of a solvent is arranged so that a solvent recovery slit 265
is connected via a recovery pump 266 to the solwvent tank 262.

The solwvent supply slit 260 and the solvent recovery
slit 265 are inteérally formed with a member 267, each having
an opening along the axial direction of the tension roller
252. '

The-operation will subsequently be described.

As the operation of forming the ink image using the
recording head 202 and that of irradiating corona ions using
the corona charger 203 are the same as those described in the
fourth'example, the description of them will be omitted.

The member 267 is located opposite to the transfer
belt 209 bearing the ink image with a small gap therebetween.
The ink image on the transfer belt 209 is uniformly supplied
with the solvent contained in the solvent tank 262 from the
solvent supply slit 260 via the supply pump 261. The solvent
thus uniformly applied is recovered from the solvent recovery
slit 265 via the recovery pump 266 to the solvent tank 262.
Since the recovery pump 266 is being operated in such a way
that the portion of the solvent recovery slit 265'opposite to

the transfer belt 209 is negatively oressurized in this case,

not only the solvent supplied from the solvent supply slit
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47L The sol vent adsorbent roller 471 may be made of not only al um num but

al so a lyosolvent material. In addition, use can be nade of materi al

di schargi ng a solvent that has once been adsorbed when an external force is
applied thereto fromthe outside, the material being such as urethan foam
pol ypropyl ene fiber, poly- styrene fibgr and the |ike having high voids
but, though having hi gh adsorbent prop Pties with respect to the solvent,
of fering poor solvent retaining force. More- over, use may al so be nade of

active CarQﬂﬂ)WﬁﬂrEhsd what is from the ink image on the transfer bel;
209 may be recovered. The reflected image force referred to
in the fourth example acts on the charged coloring particles
forming the ink image across the transfer belt 209 and
consequently the charged coloring particles will never be
peeled off the surface of the transfer belt 209. As a
result, an ink image with the uniformly-thick solvent applied
to the charged coloring particles can be formed on the
transfer belt 209 and besides a properly—concéntrated ink
image can be transferred to the recording paper 208 by
pressing it with the pressure roller 206. The supply pump
261 and the recovery Qump 266 are operated in this example so
as to make 5 um thick the solvent applied to the transfer
belt 209.

Even in this example, the printer is prevented from
being contaminated by the generation of vapor as no means for
evaporating the solvent contained in the ink image is
employed. As a uniformly concentrated ink image can be
formed, a good image is obtainable with stability under the.
low transfer pressure, irrespective of the time required for
printing up to transfer, without being affected by the
printing pattern.

[Sixth Example]
Fig. 11 is a side view of the principal part of a

transfer type ink jet printer as a sixth example.
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absor bent action on the sol vent. - 23 -

30

In this example, the printer comprises a recording
head 302, a corona charger 303, a means 304 for removing a
solvent, this means being a poly 4-ethylene fluoride mesh
roller as a material for sucking and absorbing the solvent, a
pressure roller 306, and a transfer drum cleaning device 307,
these being successively arranged around a transfer drum 301
as a transfer medium.

The transfer drum 301, the recording head 302, the
corona chargexr 303 and the pressure roller 306 are arranged
similarly as those in the fourth example (Fig. 7).

The means 304 for removing a-solvent.is a poly 4-
ethylene fluoride mesh roller having uniform spaces 0.1 um in
diameter, which is also sufficiently smaller than the size of
charged coloring particles dispersed in ink as will be
described later. The means 304 for removing a solvent is
rotatably supported so that lt is driven while abutting
against the transfer drum 301

Recording paper 308 is conveyed from a stacker 317

. via a separating roller 318 in direction of C of Fig. 11 and
stored on a tray 319. |

The transfer drum cleaning device 307 includes a
cleaning blade 325 of urethan rubber and a housing 326. The
cleaning blade 325 is connected to a drive means (not shown}),
it edge being so arranged that it can abut against the
surface of the transfer drum 301 and can also be released

therefrom.
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The pressure roller 460 is simlar to what has been referred to in the
fourth exanple and rotates at the sane peripheral speed as that of the _
transfer drum 450 in direction of arrow B via recordi ng paper 461 as a re-
cording nediumwhile it is pressed thereagainst. The transfer drum

cl eani ng device 462 includes a cleaning blade 463 of urethan rubber and a
housi ng 464. The cl eaning bl ade 463 i s connected to a drive neans (not

shown)- and i.t edge ngngogougér%ggggiggag E%lggﬂt and charged coloring

particles similar to those in the fourth example.

The size of charged coloring particles for use in
this example ranges from 0.2 to 2 pum and larger than 0.1 um
as the size of poly 4-ethylene fluoride meshes forming the
afofementioned means 304 for removing a solvent.

The operation will subsequently be described. -

In the initial state where no recording signal is
input, the means 304 for remo#ing a solvent, the pressure
roller 306. and the cleaﬁing blade 325 of the transfer drum
cleaning device 307 are so held as to be pressed'against or
released from the transfer drum 201. Solid lines designate a
sﬁate in which the means 304 for removing a solvent, the
pressure roller 306 and the cleaning blade 325 are pressed
against or kept in contact with the transfer drum 301,
whereas broken lines 304’, 306’, 325’ indicate that they are
released therefrom; in the initial state, they are held in
position as indicated by the broken lines.

When the recording signal is input to the recording
head 302 in that state, an ink image is formed on the outer
peripheral surface of the transfer drum 301. Like the
aforementioned recording head 202 in the fourth example (Fig.
7), the cam (235) and the motor (236) are used to perform the
operation of forming the ink image by means of the recording

I —
head 302.

i
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abut against the surface of the transfer drum 450 and can al so be rel eased

t herefrom Ink for use contains a solvent and charged coloring particles
simlar to those in the fourth exanple. The operation will subsequently
be descri bed. In the initial state where no recording signal is input,

like in the fourth exanple, solid lines designate the pres- sure roller 460
and the cleaning bl ade 463 are pressed®Zgai nst or kept in contact with the

transfer drum 450, whereas broken |ines 460", 463" indicate that they are
When the formation of the .ink image is terminated,

the corona charger 303 irradiates corona ions negatively
polarized és in the case of charged coloring particles in the
ink and the charged coloring particles contained in the ink
image are temporarily fixed before being separated from the
saolvent. As the operation of temporarily fixing the ink
image and that of separating the solvent are the same as
those-described in the other examples, the description of
them will be omitted.

In this example, the timing at which corona ions are
irradiated by the corona charger 303 is synchronized with the
formation of the ink image. In other words, the corona
chérger 303 is used to irradiate corona ions in
.synchronization with each rotation of the transfer drum 301
during the formation of the ink image.

Subsequently, the means 304 for removing'a solvent is
pressed against the transfer drum 301 so as to suck and
remove the solvent thus separated from the transfer drum 301.
Since the adhering force of the charged coloring particles is
acting with the surface of the transfer drum 301, they will
never be peeled off the surface of the means 304. As the
solvent is instantlf adsorbed when poly 4-ethylene.fluoride
meshes as the means 304 for removing a solvent come into
contact with it, the ink image on the transfer drum 301 is
concentrated and becomes fit for transfer.

Then the transfer drum 301 and the pressure rolier

This Sheet Has Been Reilaced This is the replacement sheet

[11TE1T | I AT



rel eased therefrom in the initial state, they are held in position as

I ndi cated by the broken [|ines. When the recording signal is input to the
recording head 453 in that state, an ink image is forned on the outer

peri pheral surface of the transfer drum 450. Like the aforenentioned
recording head in the fourth exam ple38FIG 7), the sane will be applied
to the recording head 453 in this case where the ink image is fornmed

ther eby. _38\@ !agetgguisgg tga%% S a%ealz.r}g for m?xd otheq':at | Vel;}/p]g})_pressure
and while the recording paper 308 is allowed to pass through
the pressurized portion, the pressure thus applied is used to
transfer the ink image on the transfer drum 301 to the
recording paper 308. At this time, a high-quality image is
obtainable on the recording paper 308.

When the transfer of the ink image to the recording
paper 308 is terminated, the cleaning blade 325'is made to
abut against the transfer drum 301 so as to peel and remove
the residual ink image off the surface of the transfer drum
301. After the passage of predetermined time, the cleaning
blade 325 is released the contact condition to restore the
original condition.

In this example, the means 304 for removing a
solvenﬁ, which is a poly 4-ethylene fluoride mesh roller as
the material for sucking and absorbing the solvent, makes it
possible to form a concentrated ink image on the transfer
drum 301 without using an evaporation means. Moreover, the
inside and outside of the printer can be prevented from being
contaminated by the generation of vapor of the solvent
contained in the ink. Although poly 4-etﬁylene fluoride
meshes have been employed as the means for removing a solve
in this example, similar effect may be achieved by using
silicone rubber or the like as a material for sucking and
absorbing the solvent. With respect to the timing at which

the irradiation of corona ions and solvent removal using the
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| ari zed corona ions identical in polarity with the charged col oring
particles in the ink are irradi ated by the corona charger in

synchroni zation with-the record- ing of the ink inage. The charged col oring
particles in the ink inmage are tenporarily fixed onto the transfer drum 450
before being separated fromthe solvent. In this exanple, the timng at

whi ch corona ions are irradi- ated by Bfie corona charger 454 is

synchroni zed with the formation of the ink image. In other words, the
corona chargaprs4384; args &f fisshad ddt fhd- PGP Lon LIPS \BRIFRSS Steps

may be taken collectively after the operation of forming the
ink image is terminated.

The present invention is applicable to not only the
conductive material as a transfer medium but also what has a
surface layer coated with an insulating material. This is
also the case with any other example of the present
invention.

[Seventh Example]
- Fig. 12 is a side view of the principal part of a
transfer type ink jet printer as a seventh example.

In this example, the printer comprises the recording
heéd'302, the corona charger 303 as a means for temporarily
fixing charged coloring particles in an ink image, a means
354 for removing a solvent, this means being a metal mesh
roller, the pressure roller 306 as a transfer means, and the
transfer drum cleaning device 307, these being successively
arranged around a transfer drum 351 as a transfer medium.

As the recording head 302, the corona charger 303,
the pressure roller 306 and the transfer drum cleaning device
307 are similar to those in the sixth example, the detailed
description of them will be omitted.

Ink contains the solvent and the charged coloring
particles in the fourth example, the charged coloring

particles being nesgatively charged.
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nization with each rotation of the transfer drum 450 during the formation
of the ink inmage. Subsequently, the solvent thus separated is renoved by
t he neans 457 for renoving a solvent by causing it to contact the surface
active aqueous liquid agent. Refer- ring to FIGS. 16, 17 and 18, the
operation of renoving the solvent by t3se neans 457 for renoving a sol vent
the surface active aqueous liquid agent 458 will be described FIGS. 17, 18
illustrate the stafeeorrenstpakdrnigdsiadsi proNédedr HAcE Actqandugiuistus

' Tquid agegiastic layer 361 around a metal pipe 360 and further an
insulating fluorine coating 362 on the surface layer. A
voltage of 500 V is applied between the means 354 for
removing a solvent and the conductive elastic layer 361. The
conductive elastic layer 361 is positively polarized contrary
to the charged coloring particles. The means 354 for
removing a solvent is a metal mesh roller which is 4 mm thick
and has spaces 20 pum in diameter. In this case, the method
of applying voltage between the transfer drum 351 and the
means 354 is not limited to what has been stated abové.
Instead, the voltage polarized opposite to the charged
coioring particles may be appliéd to the transfer drum 351 or
what is polérized identically with the charged coloring
particles may otherwise be applied to the means 354.

As the operation is similar to that in the sixth
example, the description thereof will be omitted.

In this example, a concentrated ink image can be
formed on the surface of the transfer drum 351 without using
an evaporation means since the means 354 for removing a
solvent in the form of a metal mesh roller. Since the metal
meshes to which the voltage has been applied is used, the
solvent is absorbed while the electrostatic force for fixing
the charged coloring particles onto the surface of the

transfer drum is utilized. For the reason stated above, the

diameter of the space in the metal meshes as the means 354
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for removing a solvent may be greater than the size of the
charged coloring particles as well. Consequently, the
éapillary force acting on the absorption of the solvent can
be adjusted when the metal mesh size is set. The
concentration of ink can thus be controlled to make the ink
image fit‘fcr transfer.

(Eighth Example]

Fig. 13 is a side view of a means for removing a .
solvent in a transfer type ink jet printer as an eighth example
and Fig. 14 is an enlarged perspective view thereof.

As the total arrangement of this example is similar
to that of the sixth example, the description thereof will be
omitted.

In Figs. 13, 14, a ﬁeans 374 for removing a solvent
is provided with a number of metal pins 375 offering
excellent wetting properties with respect to the solvent and
a support 376 for supporting the pins 375. The pin-to-pin
375, 375’ space is set at 30 pm. In Fig. 14, though some of
the pins 375 are locally illustrated, these pins:- are provided
over the whole surface of the support 376. The support 376
is provided with a number of small holes 376a in addition to
a pin-supporting portion. Ball bearings are used to couple
the support 376 to a support shaft 377 so that the support is
made rotatable. The support shaft 377 is solid with an air
flow passage formed inside. Air is sent by a compressor or

the like from an inlet 377a of the support shaft 377 and led
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458. As shown in FIG 16, the surface active aqueous liquid agent 458 is
contained in the container 459 and part of the transfer drum 450 is
arranged so that it ro- tates within the surface active aqueous liquid
agent 458 in direction of arrow AL As shown in FIG 17, nore- over, ‘the
centrifugal force acts on the ink image 140 on the surface of the transfer
drum 450 in direction of arrow K as thé7transfer drumrotates in the
surface active aqueous |iquid agent 458 in direction of arrow K

) out from air outlets 377b in direction of F of Fig. l4. A

solvent recovery container 378 is installed close to the
means 374 for removing a solvent and supplied with a solvent-
absorbent material 379 on the bottom and the side of it.

The operation of removing the solvent will
subsequently be described.

As in the case of the sixth example (Fig. 11), the
means 374 for removing a solvent is made to abut against .the
solvent separated on the transfer drum 301. When the spins
375 contact the solvent, by the capillary force between the

. adjacent pins 375, 375’ and py the wetting of the pin 375 itself
the solvent is instantly removed. As the size of the ink
image is minimum 120 pum in diameter and the pin-~to-pin space
is 30 Qm, the solvent is removed without fail. After the
solvent is removed by the means 374 for removing a solvent,
compressed air is blown out of the air outlets 377b to blow
off the solwvent sticking to the pins 375, whereby it is
recovered into the solvent recovery container 378.

In this example, a concentrated ink image can be
formed by the means 374 for removing a solvent on the surface
of the transfer drum 301 without using an evaporation means.
The ink image is also prevented from being badly affected by
the solvent vapor.

[Ninth Example]
Fig. 15 is a perspective view of a transfer type ink

jet printer as a ninth example.
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Since nol ecul es 496 of a surface active agent are forned of those _
hydr ophi I i ¢ and hydrophobi c, those hydrophobic directionally stand in |ine
on the interface of the solvent 142 and are readily absorbable, this
results in acting as what greatly reduces the adhesive force of the

I nterface between the solvent 142 and 3de transfer drum 450. The ink inmage
140 irradiated with the corona ions undergoes the separation of the charged
coloring particles FiA: f¥®or$ e seftberalviewsdisen hensanyéneginaryo

secede fron1the surtgce of the transfer drum 450 into
plane :

In this example, the printer comprises a recording
head 453, a corona charger 454 as a means for temporarily
fixing chérged coloring particles in an ink image, a means
457 for removing a solvent, this means being equipped with a
solvent recovery device 470 using a surface active aqueous

liquid agent 458, a pressure roller 460, and a transfer drum_
cleaning device 462, these being successively arranged around
a transfer druﬁ.450 as a 'transfer medium.

The transfer drum 450 is similarly arranged as what
has been described in the fourth example (Fig. 7), including
a conductive elastic layer 451 around a metal pipe 452. The
transfer drum 450 is rotatable in direction of arrow A via a
fixed .gap with respect to the recording head 453.

The recording head 453 and the corona charger 454 are
similar to those referfed to in the fourth example (Fig. 7).
Numeral 456 dénotes a tungsten wire, 455 a housing, and 465 a
high-tension wvoltage supply.

A means 457 for removing a solvent using such a
surface active aqueous liquid agent include a container 4S9
for containing the surfacelactive aqueous liquid agent 458,
part of the transfer drum 450 being allowed to pass through
the surface active agent 458. 1In this example, 1% aqueous
liquid of «a-olefin sulfonate was usad as the surface active

agueous liquid agent 458. In this case, the surface active
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the surface active aqueous liquid agent 458 as it rolls up as shown in FIG
18 due to the centrifugal force as wells as the action of the surface
active agent. As the charged coloring particles 141 stick to the surface of
the transfer drum 450 as stated above and are tenporarily fixed thereto at
this tine, they will never be peeled off by the force originating fromthe
fluid viscosity and the cen- trifugal 3%rce received when they passes

t hrough the surface active aqueous |iquid agent 458. \Whe the trans- fer

drum+450 i gqheeed Ligidhaqgewt ase 3G nvd agwaUeH to this sort but use
can be made of acyl peptide, alkyl benzine sulfonate, N-acyl
methyl taurine or the like in a #ingle substance or in
combination to provide a 0.1 to 10% surface active aqueous
liquid agent or to provide a single liquid.substance.

The solvent recovery device 470 provided for the
means 457 for removing a solvent is such that an aluminum
solvent adsérbent roller 471 is rotatably support in
direction of F of Fig. 15 and that part of the adsorbent
roller 471 passes through the aqueous surface active aqueous
liquid agent. A solvent recovery groove 473 and a blade 475
having a sélvent recovery container 474 are made to abut
against the solvent adsorbent roller 471. The solvent
adsorbent roller 471 may be made of not only aluminum but
also é lyosolvent material. In addition, use can be made of
material discharging a solvent that has once been adsorbed
when an external force is applied thereto from the outside, -
the material being such as urethan foam, polypropylene fiber,
polystyrene.fiber and the like having high voids but, though
having high adsorbent properties with respect to the solvent,
offering poor solvent retaining force. Moreover, use may
also be made of active carbon having absorbent action on the
solvent.

The pressure roller 460 is similar to what has been
referred to in the fourth example and rotates at the same

peripheral speed as that of the transfer drum 450 in
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| iquid agent 458, the ink inmage 140 on the surface of the transfer drum 450
becones what bears concentrated charged col oring particles. Even when a
si ngl e aqueous substance is enployed as the surface active aqueous |iquid
agent 458, the action of renpoving the solvent is effected by the _
centrifugal force as.the transfer drum 450 rotates. However, the rolling-up
of the solvent 142 in the surface acti % aque- ous liquid agent 458 is nore

ngeﬁft iotlﬁleéf{i.kggk‘_fgﬁntﬁd a&."}o@: %Qﬁavw}%rc%r‘?ii%%r fp%%%xa%é lveaé’jlc&'ez.oél_soﬂ'd.ﬂ't& d
medium while it is pressed thereagainst.

The transfer drum cleaning device 462 includes a
cléaning blade 463 of urethan rubber and a housing 464. The
cleéning blade 463 is connected to a drive means (not shown)

- and it edge being so arranged that it can abut against the
surface of the transfer drum 450 and can also be released
therefrom.

Ink for use contains a solvent and charged coloring
particles similar to those in the fourth example.

The. operation will subsequently be described.

In the initial state where no recoxding signal is
inﬁut, like in the fourth .example, solid lines designate the
pressure roller 460 and the cleaning blade 463 are pressed
against or kept in contact with the transfer drum 450,
whereas broken lines 460’, 463’ indicate that they are
released therefrom; in the initial state, they are held in
position as indicated by the broken lines.

When the recording signal is input to the recording
head 453 in that state, an ink image is formed on the outer
peripheral surface of the transfer drum 450. Like the
afbrementioned recording head in the fourth example (Fig. 7),
the same will be applied to the recording head 453 in this
case where the ink image is formed thereby.

While the ink image is being formed, negatively

polarized corona ions identical in polarity with the charged
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t han t he aqueous substance is used because, in addition to the centrifugal
force, the voluntary rolling-up of the solvent 142 is effected. Wen the
surface active aqueous |iquid agent is used, noreover, surface agent

nol ecul es 496 are adsorbed into the surface of the solvent 142 remaining in
the surface active aqueous liquid agent,458 to |l et the colloidal protective

action work, which is further effectivé4%or t he purpose as the solvent 142

s hardly alLowednbo stiak b e dHnsheta L UPAM A% by the corona

charger in synchronization with the recording of the ink
image. The charged coloring particles in the ink image are
temporarily fixed onto the transfer drum 450 before being
separated from the solvent. In this example, the timing at
which corona ions are irradiated by the corona charger 454 is
synchronized with the formation of the ink image. In other
wofds, the corona charger 454 is used to irradiate corona
ions in synchronization with each rotation of the trénsfer
drum 450 during the formation of the ink image.

Subsequently, the solvent thus separated is removed
by the means 457 for removing a solvent by causing it to
cohtact the surface active agueous liquid agent. Referring
to Figs. 16, 17 and 18, the operation of removing the solvent
by the means 457 for removing a solvent using the suxrface
active aqueous liquid agent 458 will be described. Figs. 17,
18 illustrate the state of the ink image 140 in the surface
active équeous liguid agent 458. As shown in Fig. 16, the
'surface active aqueous liquid agent 458 is contained in the
container 459 and part of the transfer drum 450 is arranged
so that it rotates within the surface active aqueous liquid
agent 458 in direction of arrow A. As shown in Fig. 17,
moreover, the centrifugal force acts on the ink image 140 on
the surface of the transfer drum 450 in direction of arrow K
as the transfer drum rotates in the surface active aqueous

liquid agent 458 in dirsction of arrow XK. Since molecules

[ is is the replacement sheet
This Sheet Has Been Rerlaced This P

1111111 ||| S




25- The solvent 142 within the surface active agueous

42

496 of a surface active agent are formed of those hydrophilic
and hydrophobic, those hydrophobic directionally stand in
line on the interface of the solvent 142 and are readily
absorbable, this results in acting as what greatly reduces
the adhesive force of the interface between the solvent 142
and the transfer drum 450. The ink image 140 irradiated with
the coroﬁé'ions undergoes the separation of the charged
coloring particles 141 from the solvent 142 and causes the
solvent 142 to secede from the surface of the transfer drum
450 igto the surface active aqueous liquid agent 458 as it
rolls up as shown in Fig. 18 due to the centrifugal force as
wells as the action of the surface active agent. As the
charged coloring particles 141 stick to the surface of the
transfer drum 450 as stated above and are temporarily fixed
therets at this time, they will never be peeled off by the
force originating from the fluid viscosity and the
centrifugal force received when they passes through the
surface active aqueous liquid agent 458. When the transfer
drum 450 is freed from the surface active aqueous liquid
agent 458, the ink image 140 on the surface of the transfer
drum 450 becomes what bears concentrated charged coloring
particles.

Even when a single aqueous substance is employed as
the surface active aqueous liquid agent 458, the action of
removing the solvent is effected by the centrifugal force as

the transfer drum 450 rotates. However, the rolling-up of
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|l iquid agent 458 is recovered by the solvent recovery device 470. Referring
to FIG 15, a nechanismof re- covering the solvent will be descri bed.
Since the sol- vent-adsorbent roller 471 is lyophilic, -it selectively ad-
sorbs the solvent in the surface active aqueous |iquid agent 458 when it
passes through the surface active aqueous |iquid agent 458. The sol vent
adsorbed into the sol vent-adsorbent rol4®r 471 is scraped by the bl ade 475
in contact with the sol ventadsorbent roller 471 into the solvent recovery

groove 473'tﬁg é@vaREtfﬂhointQﬁe surface active aqueous liquid agent
458 is more effectively implemented in a case where a surface
active aqueous liquid agent other than the agqueocus substance
is used because, in addition to the centrifugal force, the
voluntary rolling-up of the solvent 142 is effected. When
the surface active aqueous liquid agent is used, moreover,
surface agent molecules 496 are adsorbed into the surface of
the solvent 142 remaining in the surface active aqueous
liquid agent 458 to let the colloidal protective action work,
which is further effective for the purpose as the solvent 142
is hardly allowed to stick to the transfer drum 450 again.

The solvent 142 within the surface active aqueous
liguid égent 458 is recovered by the solvent récovery device
- | 470. Refe;ring to Fig. 15, a mechanism of recovering the

solveﬁt will be described. Since the solvent-adsorbent
roller 471 is lyophilic, it selectively adsorbs the solvent
in the surface active aqueous liquid agent 458 when it passes
through the surface active aqueous liquid agent 458. The
solvent adsorbed into the solvent-adsorbent roller 471 is
scraped by the blade 475 in contact with the solvent-
adsorbent roller 471 into the solvent recovery groove 473.
As the bottom of the solvent recovery groove 473 is inclined
toward the solvent recovery container 474 attached to the
side of the solvent recovery groove 473, the solvent 142 thus
scraped into the solvent recovery groove 473 is recovered

into the solvent recovery container 474.
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sol vent recovery groove 473 is inclined toward the solvent recovery
container 474 attached to the side of the solvent recovery groove 473, the
sol vent 142 thus scraped into the solvent recovery groove 473 is recov-
ered into the solvent recovery container 474. The nunber of revolutions
of the solvent-adsorbent roller 471 should be set in conformity with the
material used for the sol vent-adSorbent44oller 471, that is, the wetting
properties of the nmaterial used for the solvent- adsorbent roller 471 with

respect to the Surffﬁéaﬁﬁﬁber of revolutions of the solvent-adsorbent
roller 471 should be set in conformity with the material used
for the solvent-adsorbent roller 471, that is, the wetting
properties of the material used for the solvent-adsorbent
roller 471 with respect to the surface active aqueous liquid
agent 458. With a material easier to wet, the surface active
aqueous liquid agent 458 together with the solvent'léz may be
adsorbed into the solvent-adsorbent roller 471 unless it is
rotated at low speed. Therefore, the solvent-adsorbent
roller 471 should preferably be made of a material which is
hard to wet with water, whereas the solvent-adsorbent roller
471 should preferably the operated at possible low speed.

Then the transfer drum.450 and the pressure roller
460 are made to abut against each other to apply pressure and
the récording paper 461 as a recording medium is passed
through the pressurized portion so as to transfer the ink
image on the surface of the transfer drum 450 to the
recor&ing paper 461 under the pressure. A good quality image
is then obtainable on the recording paper 461.

When the ink image is completely transferred to the
recording paper 461, the cleaning blade 463 abuts against the
transfer drum 450 and the residual in image on the surface of
the transfer drum 450 is peeled off and removed. With the
passage of predetermined time, the cleaning blade 463 is
released-froﬁ contacting the transfer drum and restores the

"original condition.
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aqueous liquid agent 458. Wth a material easier to wet, the surface active
aqueous |iquid agent 458 together with the solvent 142 nay be adsorbed into .
the sol vent- adsorbent roller 471 unless it is rotated at | ow speed.
Therefore, the sol vent-adsorbent roller 471 should pref- erably be nade of
a material which is hard to wet with water,.whereas the sol vent-adsor bent
roller 471 should preferably the operat at possi bl e | ow speed. Then t he
transfer drum 450 and the pressure roller 460 are nade to abut agai nst each

other "to apply presin this example, a concentrated ink image can be
formed by the means 457 for removing a solvent on the surface
of the transfer drum 450 using the surface active aqueous
_liéuid agent 458 without using an evaporation means. As the
means 457 for removing a solvent is equipped with the solvent
recovery device 470, the solvent 142 is prevented from
sticking to the surface of the transfer drum 450. The inside
and outside of the printer are also prevented from being-
contaminated by the generation of vapor of the solvent
forming the ink.
[Tenth Example]

Fig. 19 is a perspective view of a transfer type ink
jet printer as a tenth example.

In this example, the printer comprises the recording
head 453, the corona charger 454 as a means for temporarily
fixing charged coloring particles in an ink image, the means
457 for removing a solvent, this means being equipped with
the solvent recovery device 470 using the surface active
aqueous liquid agent 458, the pressure roller 460, and a
transfer belt cleaning pad 4221, these being successively
arranged around a transfer belt 4110 as a transfer medium.

The transfer belt 4110 is mounted on a conveying
mechanism having a drive roller 4111, a driven roller 4112
and a tension roller 4113 and moved in direction of arrow G

of Fig. 189.
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sure and the recordi ng paper 461 as a recording nediumis passed through
the pressurized porti-on so as to trans- fer the ink inage on the surface of
the transfer drum 450 to the recordi ng paper 461 under the pressure. A good
quality image is then obtainable on the recordi ng paper 461. When t he ink
i mge is conpletely transferred to the,ecording paper 461, the cleaning

bl ade 463 abuts against the transfer d#&n1450 and the residual in image on
the surface of the transfer drum 450 is peeled of f and

Ink for used iﬁ this example contains the solvent and
the charged coloring particles used in the ninth example.

The transfer belt 4110 is simila: in_construction to
what has been referred to as 209 in the fifth example (Fig.
10).

The means 457 for removing a solvent having the
solvent recovery device 470 and using the surface active
agueous liquid agent 458 is such that a supply slit 4117.is
connected via a supply pump 4118 to a surface active aqueous
liquid agent tank 4119 for containing the surface active
aqueous liquid agent 458. |

| Moreover, a recovery slit 4115 is connected via a
recovery pump 4116 to the surface active aqueous -liquid agent
tank 4119. The supply and recovery slits are integrally
formed with a member_glgo and the respective openings are
arranged in the axial direction of the tension roller 4113.
The solvent recover device 470 is also situated in the
surface active agqueous liquid agent tank 4119.

The operation will subsequently be described.

As the operation of forming the ink image using the
recoxrding head 453 and that of irradiating corona ions using
the corona charger 454 to temporarily fix the ink image and
to separate the chargeg coloring particles from the solvent
are the same as those described in the ninth example, the

description of them will be omitted.
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renmoved. Wth the passage of predetermned tinme, the cleaning blade 463 is
rel eased fromcontacting the trans- fer drum and restores the original
condi tion. In this exanple, a concentrated ink inage can be fornmed by the
means 457 for renoving a solvent on'the surface of the transfer drum 450
using the surface active aqueous |liquid agent 458 w thout using an
evaporation neans. As the neans 457 for47ennving a solvent is
) The member 4120 is located opposite to the transfer
belt 4110 bearing the ink image with a small gap
therebetween; The surface active aqueous liquid agent 458
supplied from the liquid tank 4119 via the supply pump 4118
is uniformly applied through the suppiy slit 4117 to the ink
image on the transfer belt 4110. The surface active aqueous
liquid agent 458 thus uniformly applied is recovered from the
recovery slit 4115 via the recovery pump 4116 into the
surface active agqueous liquid agent tank 4119. In this case,
‘the recovery slit 4115 is arranged so as to operate the
recovery pump 4116 to avoid the presence of negative pressure
in a portion opposite to the transfer belt 4110. It is
therefore possible to recover the solvent from the ink image
on the surface of the transfer belt 4110, together with the
surface active agqueous liquid agent 458 supplied from the
supply slit 4117. In this case, the charged coloring
particles forming the ink image will never be peeled off the
surface of the transfer belt 4110 as an adhesive force as
strong as what has been described in the ninth example is
acting with the transfer belt 4110. As a result, a
concentrated ink image can be formed on the surface of the
transfer belt 4110 and a properly concentrated ink image can
also be transferred to the recbrding paper 461 by means of
the pressuré roller 460.

As the solvent recovery device 470 is arranged in the

. surface active agqueous liquid agent tank 4119 and used to
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- 26- equi pped with the solvent recovery device 470, the

48

remove the solvent from surface active aqueous liquid agent
458 recovered from the recovery slit 4115 via the recovery
pump 4116 and to supply only the surface active aquéous
liquid agent 458 wvia the supply pump 4118 to the supply slit
4117. | | |

Fig. 20 is a sectional view of the surface active
aqueous liquid agent tank 4119. The surface active aqueous
liquid agent 458 recovered through the recovery pump'4116 is
made to flow from an inlet pipe 4121 vig urethane foam as a
solvent-adsorbent material 4124 into the surface active
agueous liquid agent tank 4119. At this time, the solvent
contained in the surface active aqueous liquid agent 458 is
adsorbed into the solvent adsorbent material. The solvent-
adsorbent material 4124 is made rotatable by a motor 4123 and
the solvent is uniformly adsorbed into one side of the
solvent-adsorbent material 4124. The solvent-adsorbent
material 4124 may be driven by not only a motor but also
drive-force transmitting means annularly arranged. An outlet
pipe 4122 is used to suck only the surface active aqueous -
liquid agent 458 and supply it via the supply pump 4118 to
the supply slit 4117.

Although the single aéueous substance may be used to
remove the solvent even in this example, it is more effective
to employ the surface active aqueous liquid agent 458 as in
the case of the ninth example. With respect to the timing at

which the irradiation of corona ions and solvent removal
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solvent 142 is prevented fromsticking to the surface of the transfer drum
450. The inside and outside of the printer are also prevented from being
contam nated by the generation of vapor of the solvent formng the ink
TENTH EXAMPLE FIG 19 isa perspective view of a transfer type ink jet
printer as a tenth exanpl e. In this exanple, the printer conprises the
recordi ng head 453, the corona charger 484 as a neans for tenpo- rarily
fixing charged coloring particles in an ink inage,

using the means 457 for removing a solvent are effected,
these process steps may be taken collectively after the
operation of forming the ink image is terminated. More
specifically, while the corona charger 454 is used for corona
irradiation in synchronization with each rotation of the
transfer belt 4110 during the formation of the ink image, the
means 457 for removing a solvent is employed to remove the
solvent. In addition, while corona ions are collectively
irradiated after the formation of the ink image is
ﬁerminated, the means 457 for removing a solvent may be used
to remove the solvent in this example.

In this example, the means 457 for removing a solvent
using the surface active aqueous liquid agent 458 makes it
possible to form a concentrated ink image on the transfer
belt 4110 without using the means for evaporating the solvent
contained in the ink image. Since the means 457 for removing
a solvent is equipped with the solvent recovery device 470,
the solvent is prevented from sticking to the surface of the
transfer belt 4110 again. Moreover, the inside and outside of
the printer can be prevented from being contaminated by the

- generation of vapor of the solvent contained in the ink.

Although both the charged coloring particles in the
ink and the corona ions to be irradiated are negatively
polarized in the ninth and tenth examples, similar effect is

achievable even when both of them are positively polarized.

e
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t he means 457 for renoving a solvent, this neans being equi pped with the
sol vent recovery device 470 using the surface active aqueous |iquid agent
458, the pressure roller 460, and a transfer belt cleaning pad 4221, these
bei ng successively arranged around a transfer belt 4110 as a transfer

medi um The transfer belt 4110 is mounted on a conveyi ng nmechani sm havi ng
a drive roller 411, a driven roller 4199 and a tension roller 4113 and
nmoved in direction of arrow G of FIG 19.

In the first through tenth examples stated above, the
corona ions thus irradiated and the charged coloring
particles contained in the ink are polarized opposite to each
other to ensure similar effect; however, both of them should
preferably be polarized identically for the following reason.

Figs. 21 and 22 illustrate the conditions of the ink
image on the transfer medium when the corona ions polarized
negatively as the charged coloring particles in the ink ére
irradiated. 1In compa;ison, Figs. 23, 24 illustrate the
conditions of the ink image on the transfer medium when the
corona ions polarized positively, that is, those polarized
opposite to the charged coloring particles in the ink are
irradiated. 1In these cases, charged coloring particles 541
are negatively charged, whereas a transfer medium 501 is
grounded.

When a small amount of .corona ions 543 polarized
identically with the charged coloring particles 541 in the
ink, that is, those polarized negatively are irradiated by a
corona charger, the charged coloring particles 541
dispersed in an ink image 540 are concentrated and separated
from a solvent 542 as previously noted.

When a large amount of corona ions 543 polarized
identically with the charged éoloring pafzicles 541 in the
ink are irradiated by the corona charger, the surface of
the ink image 540 is negatively charged as shown in Fig. 22

and the charged coloring particles 541 stick to the surface
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Ink for used in this exanple contains the solvent and the charged col oring
particles used in the ninth exam pie. The transfer belt 4110 is simlar
in construction to what has been referred to as 209 in the fifth exanple
(FIG 10). The nmeans 457 for renobving a solvent having the solvent recovery
device 470 and using the surface ac- J#ve aqueous |iquid agent 458 is such
that a supply slft 4117 is connected a supply punp 4118 to a surface

) of the tﬁansfer medium 501 as they are affected by the
electrostatic force. At this time, there is produced the
force of causing the solvent 542 on the surface of the ink
‘image 540 negatively charged by that large amount of
negativelj—éolarized corona ions 543 to move toward the

 surface of the transfer medium 501 and the shape of droplets
of the solvent 542 on the surface of the ink image 540

- changes to decrease in the direction of height of the ink
image 540 and tends to expand in comparison.with the contact
area betweeﬁ the ink image 540 and the transfer medium 501.
On the contrary, the charged coloring particles 541 keep
intact the contact area between the ink image and the
transfer medium 501 before ion irradiation, so that a
concentrated ink image results in growing near the transfer
medium 501.

Conséquently, there is formed a stable ink image
without being affected by the mount of negatively-polarized
corona ions 543 when the corona charger is used ﬁo irradiate
the corona ions polarized identically with the charged
coloring particles 541 in the ink.

When a small amount of corona ions 544 polarized
opposite to the charged coloring particles 541 in the ink are
irradiated by the corona charger, the surface of the ink

-image 540 is positively charged as shown in Fig. 23 and the

charged coloring particles 541, which are affected by the
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active aqueous liquid agent tank 4119 for containing the surface active
aqueous |iquid agent 458. Moreover, a recovery slit 4115 is connected via
a recovery punp 4116 to the surface active aqueous |ig- uid agent tank
4119. The supply and recovery slits are integrally formed with a nmenber
4120 and the respec- tive openings are arranged in the axial direction of
the tension roller 4113. The sol vent r&8over device 470 is also situated in
the surface active aqueous liquid agent tank 4119. .

- electrostatic force, move close to the surface of the ink
image 540, thus failing to stick to the transfer medium 501.

When, méreover, a large amount of inversely-polarized
corona ions 544 are irradiated thereby, the surface of the
ink image 540 is positively charged as shown in Fig. 24 and
though the charged coloring particles 541 tries to move close
to the surface of the ink image 540 because of the
electrostatic force, there is produced the force of causing
the solvent 542 on the surface of the ink image 540
poéitively charged by ihat large amount of positively-
polarized corona ions 544 to move toward the surface of the
trénsfer medium 501 and the shape of droplets of the solvent
542 on the surface of the ink image 540 changes to decrease
in the direction of height of the ink image 540 and tends to
expand in comparison with the contact area between the ink
image 540 and the transfer medium 501. However, the charged
coloring particles 541 keep intact the contact area between
the ink image 540 and the transfer medium 501 before ion
irradiation, thus succeeding in forming a concentrated ink
image near the transfer medium 501.

Notwithstanding, the concentration of the ink is poor
in comparison with a case where the identically-polarized
ions are irradiated (Figs. 21 and 22) since there is produced
no force of causing the charged coloring particles 541

themselves to move toward the surface of the transfer medium

501.
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The operation will subsequently be descri bed. As the operation of formng
the ink imge using the recording head 453 and that of irradiating corona
ions using the corona charge 454 to tenporarily fix the ink inmage and to
separate the charged coloring particles fron1the solvent are the same as

t hose described in the

53

When the corona charger is used té irradiate the
positively-polarized corona ions 544, that is, those
polarized opposite to the charged coloring particles 541 in
the ink, the ink image to be obtained varies with the amount
of positively-polarized corona ions 544.

This means that when the timing at which corona ions
are irradiated is synchronized with the formation of the ink
image, the corona ions thus irradiated are accumulated eéch
time the transfer medium 501 rotates once during the
formation of the ink image and this makes different the
amount of corona ions to be irradiated on each ink image.
'Thérefore, there should be contrived a method of forming a
stable ink image without being affected by the amount of
coroné ions to be irradiated; in other words; the corona ions
polarized identically with the charged coloring particles
contained in the ink should preferably be irradiated.

Whgn the means for applying a solvent is used to
apply the solvent forming the ink to the surface of the
transfer medium, the application pressure acts on the charged
coloring particles. If identically-polarized corona ions are
irradiated, the charged coloring particles 541 will never be
disturbed since a strong adhesive force is acting on the
charged coléring particles 541 in the ink image 540 with
respect to the surface of the transfer medium 501. |

On the contrary, the charged coloring.particles 541

'tends to be disturbed since the adhesive force between the
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- 27 - ninth, exanple, the description of themw |l be omtted. The
menber 4120 is | ocated opposite to the transfer belt 4110 bearing the ink
image with a small gap there-

54

charged coloring particles 541 in the ink image and the
surface 6f the transfer medium 501 is weék when only the
small amount of positively-polarized corona ions 544, that
is, those éolarized opposite to the charged coloring
particles 541 are irradiated.

When, moreover, the solvent 542 is peeléd off the
surface of the transfer medium 501 by the force originating
from the fluid viscosity to regulate the thickness of thé
solvent applied, a strdng adhesive force acts on the charged
coloring particles 541 in the ink image with respect to the
surface of the transfer medium 501 if identically-polarized
coiona ions are irradiated. The charged coloring particles
are thus preﬁented from being peeled off the surface of the
transfer medium 501. |

If, on the other hand, only a small amount of
positively-polarized corona ions 544, tﬁat is, those
polarized opposite to the charged coloring partiéles 541 are
irradiated, the charged coloring particles 541 tends to be
peeled off the surface of the transfer medium 501 since the
adhesive force between the charged coloring particle; 541 in
the ink image and the surface of the transfer medium 501 is
weak. Since the force originating from the fluid viscosity
is particularly influential in a case when the thickness of
the solvent is regulated, the identically-polarized corona

'ioqs should be irradiated.
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bet ween. The surface active aqueous |iquid agent 458 supplied fromthe
liquid tank 4119 via the supply punp 4118 is uniformy applied through the
supply slit 4117 to the ink inmage on the transfer belt 4110. The surface
active aqueous liquid agent 458 thus uniformy applied is recovered from
the recovery slit 4115 via the recov- ery punp 4116 into the surface active
aqueous |iquid agent tank 4119. In this°®ase, the recovery slit 4115 is
arranged so as to operate the recovery punp 4116 to avoid the presence of
negatlve pressure in a portion

As set forth above, it is effective to contrive a
method of forming a stable ink image without being affected
by the amount of corona ions to be irradiated, that is, to
irradiate the corona ions polarized identically with the

charged coloring particles contained in the ink.
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opposite.to the transfer belt 4110. It is therefore possible to recover the
solvent fromthe ink image on the surface of the transfer belt 4110,
together with the surface ac- tive aqueous |iquid agent 458 supplied from

the supply slit 4117. In this case, the charged col ori Ng particies—fe+rni-ng
the ink image will never be peeled off e sur- face oﬁhggg apsfer belt |
4110 as an adhesive force as strong as at has been de nt h
exanple is acting with the transfer belt 4110. As a res ﬁﬂm’ I
centrated ink image can be formed on the surface of the

CLAIMS
1. A transfer type ink jet printer, comprising:

an ink jet type record/write means (113) for ejecting ink
droplets in which charged coloxing particles (141) have been
dispersed in a solvent (142) in the form of insulating carrier
liquid having a low dielectric constant;

a transfer.medium (111) for carrying and moving an ink.image
formed of ink droplets ejected from said ink jet type
record/write means (113);

a transfer means (115) for traﬁsferring the ink image wxitten
to said transfer medium (1l1ll) on a recording medium (121) by
bringihg the recording medium (121) in contact with said
transfer medium (111); and '

a means (114) for temporarily £fixing the charged coloring
particles (141) in the ink image on said transfer medium (111)
until the ink image is led to said transfer means (115} after
the ink image is formed on said transfer medium (111).

2. A transfer type ink jet printer, comprising:

an ink jet type record/write means (113) for ejecting droplets
of ink in which charged coloring particles (141) have been
dispersed in a solvent (142) in the form of insulating carrier

liquid having a low dielectric constant;

a transfer medium (111) for carrying and moving an ink image
formed of ink droplets ejected from said ink jet type
record/write means (113);

a transfer means (115) for transferring the ink image written

to said transfer medium (111) on & recording medium (121) by
bringing said recording medium (121) in contact with said
transfer medium (111);
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transfer belt 4110 and a properly concentrated ink inage can al so be
transferred to the recordi ng paper 461 by neans of the pressure roller 460.
As the solvent recovery device 470 is arranged in the surface active
aqueous liquid agent tank 4119 and used to renove the solvent from surface
active aqueous |ig- uid agent 458 recover edhisSRe Hd3Bedn@ep@§y Sl it 4115 via
the recovery punp 4116 and to supply onl§/7thﬁ lmf lﬂﬁﬁﬂve aqueous liquid

agent 458 via the supply punp 4118 to the su

a means (1l14) for temporarily fixing the charged coloring
particles t141) in the ink image on said transfer medium (111)
until the ink image is led to said transfer means (1l15) after
the ink image is formed on said transfer medium (111); and

a means (112; 150) for removing a solvent on said transfer
medium (111) with the charged coloring particles (141)
temporarily fixed by said fixing means. '

3. A transfer type ink jet printer as claimed in claim 2, wherein
said removing means comprises a solvent-adsorbent roller (150)
having excellent wetting properties with =respect to the
solvent (142) while xrotating in contact with said transfer
medium (111).

4. A transfer type ink jet printer as claimed in claim 2, wherein
said removing means comprises a solvent-removing roller (112)
having an elastic layer (123) on a surface thereof, rotating
in contact with said transfer medium (111) and squeezing the
'solvent (142) on said transfer medium, and a means (118) for
recovering the squeezed solvent on said transfer medium.

5. A transfer type ink jet printer, comprising: an ink jet type
record/write means (202) for ejecting droplets of ink in which
charged coloring particles (141) have been dispersed in a
solvent (142) in the form of insulating carrier liquid having
a low dielectric constant;

a transfer medium (201) for carrying and moving an ink image
formed of ink droplets ejected from said ink jet type
record/write means (202);

a transfer means (206) for transferring the ink image written
to the transfer medium (201) on a recording medium (208) by
bringing said recording medium (208) in contact with said
transfer medium (201);
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FIG 20 is a sectional view of the surface active aque- ous |iquid agent
tank 4119. The surface active aqueous |iquid agent 458 recovered through
the recovery punp 4116 is nmade to flow froman inlet pipe 4121 via ure-

t hane foam as a1§ﬁbmgnhsadﬁqamﬁa§ material 4124 into the surface active

aqueous liquid a At this time, the solvent contained in the
surface active a
adsorbent materi al

gent 458 i s adsorbed into the sol vent
by a notor 4123 and the solvent is uniformy

-adsorbent material 4124 is made rotatable

a nmeans (203) for temporarily: fixing the charged coloring
particles (141) in the ink image on said transfer medium (201)
until the ink image is led to said transfer means (206) after
the ink image is formed on said transfer medium (201);

a means (204) for applying the solvent to the ink image with
the charged coloring particles (141) temporarily fixed by said
fixing means; and

a solvent-thickness regulating means (205) for making the
thickness of the solvent constant.

6. A transfer type ink jet printer as claimed in claim 5, wherein
said applying means comprises a solvent container (215) for
.containing the same solvent as what is contained in the ink
and a head (218) for applying the solvent, said head (218)
having a slit (217) through which the solvent in said solvent
container (215) is applied to the ink image.

7. A transfer type ink jet printer as claimed in claim 5 or 6,
wherein said solvent-thickness regulating means, which is
situated in said solvent container (215), comprises a roller
(221) for regulating the thickness of a solvent, a peeling
plate (222) for removing a solvent adhering to the surface of
said roller (221) for regulating the thickness thereof, and
race rings (223) attached to both ends of said roller (221).

8. A transfer type ink jet printer as claimed in anyone of claims
5 to 7, wherein said applying means (204) is situated opposite
to said transfer medium (201) via a very small gap and has a
solvent supply slit through which the solvent is supplied to
the surface of said transfer medium; and

wherein said solvent-thickness regulating ,means (205) is
situated opposite to said transfer medium via a very small gap
and has a solvent recovery slit for recovering the solvent
_supplied by said solvent supply slit to the surface of said

transfer medium (201). This is the replacement sheet
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adserbedinto one side of the sol vent-adsorbent material 4124. The
sol vent - adsorbent material 4124 may be driven by not only a notor but also

dr ThisSh S cednitting means annularly arranged. An outlet pipe 4122 is
use | m the surface active aqueous liquid
59

9. A transfer type ink jet printer, comprisings

an ink jef recording head (302) for ejecting droplets of ink
in which charged coloring particles (141) have been dispersed
in a solvent (142) in the form of insulating carrier liguid
having a low dielectric constant;

a transfer medium (301; 351) for carrying and moving an ink
image formed of ink droplets ejected from said ink jJet
recording head (302);

a transfer means (306) for transferring the ink image written
to said transfer medium (301; 351) on a recording medium (308)
by bringing said recording medium (308) in contact with said
transfer medium (301); '

a means (303) for temporarily £fixing the charged coloring
particles (141) in the ink image on said transfer medium (301;
351) until the ink image is led to said transfer means (306)
after the ink image is formed on said transfer medium (301;
351); and

a means (304; 354) for absorbing and removing a solvent on
said transfer medium (301; 351) with the charged coloring
particles temporarily fixed by said fixing means (303).

10. A transfer type ink jet printer as claimed in claim 9, wherein
said absorbing and removing means (304) has a hole diameter
sufficiently smaller than the size of charged coloring
particle (141) and is made of a material in the form of a
roller for sucking and absorbing the solvent.

1l. A transfer type ink jet printer as claimed in claim 9, wherein
said absorbing and removing means (354) comprises a roller
having a metal mesh layer on the surface and a means for
'applying voltage between said metal mesh layer and said
transfer medium (351).
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- 28- agent 458 and supply it via the supply punp 4118 to the supply slit
4117. Al though the single aqueous substance may be used To Temnove-the
solvent even in this exanple, it is nore . This Sheet Has B

.

12. A transfer type ink jet printer, comprising: an ink jet
recording head (302) for ejecting droplets of ink in which
charged coloring particles (141) have been dispersed in a
solvent (142) in the form of insulating carrier liquid having
a low dielectric constant;

2 |

a transfer medium (301) for carrying and moving an ink image
formed of ink droplets ejected from said ink jet recording
head (302);

a transfer means (306) for transferring the ink image written
to said transfer medium (30l1) on a recoxding medium by
bringing said recording medium in contact with said transfex
medium;

‘a means (303) for temporarily £ixing the charged coloring
particles (141) in the ink image on said transfer medium (301)
until the ink image is led to said transfer means (306) after
the ink image is formed on said transfer medium (301);

a means (374) for absorbing and removing a solvent on said
transfer medium (301) with the charged coloring particles
(141) temporarily fixed by said fixing means (303); and

a means for recovering the solvent from said absorbing and
removing means (374). '

13. A transfer type ink jet printer as claimed in- claim. 12,
wherein said absorbing and removing means (374) comprises a
cylindrical support (376) and a number of metal pins (375)
having excellent wetting properties with xrespect <to the
solvent (142), and said recovering means has a number of small
holes (376a) provided needle-to-needle in said cylindrical
support (376), air blowing outlets (377b) arranged inside said
cylindrical support (376) and directed to said respective
small holes (376a), and a container (378) for recovering the

solvent air-blown.

14. A transfer type ink jet printer, comprising:
This is the replacement sheet
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effective to enploy the surface active aqueous quui d agent 458 as in the
case of the ninth exanple. Wth respect to the timng at which the
irradi ati on of corona ions and sol vent rembval using the neans 457 for re-

noving a solvent are effected, these procm§5h§;tggss PR epBEedt 2ken
collectively after the operation of formn IIHH |stermnated
irradiation in synchronization wth each r

More specifically, while the corona ché&r corona
4110 during the formation of the ink inmge, the neans

t ransfer belt

an ink jet recording head (453) for ejecting droplets of ink
in which charged coloring particles (141) have been dispersed
in a solvent (142) in the form of insulating carrier liquid
having a low dielectric constant;

a transfer medium (450) for carrying and moving an ink image
formed of ink droplets ejected from said ink jet recording
head (453);

a transfer means (460) for transferring the ink image from
said transfer medium (450) to a recording medium (461);

a means (454) for temporarily fixing the charged coloring

- particles in the ink image onto said transfer medium (450)
until the ink image is led to said transfer means (460) after
the ink image is formed on said transfer medium (450); and

a means (457) for removing a solvent by bringing the solvent
on said transfer medium with the charged coloring particles
temporé.rily fixed by said fixing means in contact with water
or a surface active aqueous liquid agent (458). '

15. A transfer type ink jet printer, comprising:

an ink jet recording head (453) for ejecting droplets of ink
in which charged coloring particles (141) have been dispersed
in a solvent (142) in the form of insulating carrier liquid
having a low dielectric constant;

a transfer medium (4110) for carrying and moving an ink image
formed of ink droplets ejected from said ink jet recording
head (453);

a transfer means (460) for transferring the ink image from
said transfer medium to a recording medium (461);

a means (454) for temporarily £ixing the charged coloring
particles (141) in the ink image onto said transfer medium
This is the replacement sheet
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457 for renoving a_solvent is eﬁpl oyed to renove the solvent. In addition,

whil e corona ions are col Il ecti rradi ated after the formati on of the
ink image is ter nThis Shadt B&b Bebi G IEGNS 457 for removing a solvent nmay be used
to renove the solv . ] npl e. In this exanple, the nmeans 457
for renoving a sol Fﬂlmum Mjﬁésurface active aqueous liquid agent 458
makes it possible 10 entrat€d ink i mage on the transfer belt

4110 wi thout using the neans for evaporat- ing the solvent contained in the
ink image. Since the :

(4110) until the ink image is led to said transfer means (460)
after the ink image is formed on said transfer medium (4110);

a means (457) for removing a solvent by bringing the solvent
oh said transfer medium with the charged coloring particles
temporarily fixed by said fixing means in contact with water
or a surface active aqueous liquid agent (458); and

a solvent recovery device (470) for =recovering the solvent
from water or the surface active aqueous liquid agent in said

removing means (457).

16. A transfer type ink jet printer as claimed in claim 15,
wherein said removing means (457) comprises a supply slit
(4117) situated opposite to said transfer medium (4111l) via a
very small gap and used for supplying water or a surface
active aqueous liquid agent to the surface of said transfer
medium, and a recovery slit (4115) situated opposite to -said
transfer medium (4111) via a very small gap and used for
recovering the water or the surface active aqueous liguid
agent supplied via said supply slit to the surface of said
transfer medium (4111). '

17. A transfer type ink jet prini:er as claimed in claim 15,
wherein said solvent recovery device (470) is made of a
.rotatable solvent-adsorbent material (4124).

18. A transfer type ink jet printer as claimed in claim 1, 2, 5,
9, 12, 14 or 15, wherein said transfer medium is formed with a

transfer drum (111; 201; 301; 351; 450).

19. A transfer type ink jet printer as claimed in claim 1, 2, 5,
9, 12, 14 or 15, wherein said trans_fer medium is formed with a
transfer belt (209; 4110). '

20. A transfer type ink jet printer as claimed in claim 1, 2, 5,
9, 12, 14 or 15, wherein said fixing means comprises a means

for irradiating an ink image with ions (543; 544).

* [ L L} S *
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means 457 for renoving a solvent is equipped with the solvent recovery
device 470, the solvent is prevented fromsticking to the surface of the

transfer belt 4110 Moreover, the inside and outside of the printer
can be prevented from being contam nated by the gen- eration of vapor of
t he solvent contained in the ink. Al t hough both the charged col oring

particles in the ink and the corona io to be irradi ated are negatively
polarized in the ninth and tenth exanples, simlar effect is achievable
even when both of themare positively

T g e - ¢
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21. A transfer type ink Jet printer as claimed in claim 1, 2, 5,
9, 12, 14 or 15, wherein said fixing means comprises a means
for irradiating an ink image with ions (543) polarized
identically with the charged coloring particles (141).
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pol ari zed. In the first through tenth exanpl es stated above, the corona
lons thus irradi ated and the charged coloring particles contained in the

i nk are pol arized opposite to each other to ensure simlar effect; however,
both of them should preferably be polarized identically for the follow ng
reason. FIGS. 21 and 22 illustrate tg? conditions of the ink inmage on the
transfer nmedi um when -the corona ions polari zed negatively as the charged
coloring particles in

TRANSFER TYPE INK JET PRINTER

ABSTRACT

A transfer type ink jet printer having an ink jet head (113) for
ejecting droplets of ink in which charged coloring particles (141)
have been dispersed in a solvent (142) in the form of insulating
carrier liquid having a low dielectric constant, a transfer medium
(111) for carrying and moving an ink image formed of ink droplets
ejected from the head (113), and a pressure roller (115) for
transferring the ink image written to the transfer medium (111) to
a recording - medium (121). By temporarily fixing the charged
coloring particles (141) in the ink image onto the transfer medium
(111) until the ink image is led to the transfer means (115) after
the ink image is formed on the transfer medium (111), good and
highspeed image printing has been made possible without vapor
generation, so that an excellent image £free from any printing
pattern is available at a low transfer pressure. There. are also
provided means for removing the solvent from the transfer medium
(111). ‘

FIGURE 1
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the ink are irradiated. In conparison, FIGS. 23, 24 illustrate the
conditions of the ink inmge on the transfer nedium when the corona ions

t hose pol ari zed opposite to the charged
In these cases,

pol ari zed positively, that is,
coloring particles in the ink are irradi at ed.
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- 29 - charged coloring particles 541 are negatively charged, whereas a
transfer nmedium 501 is grounded. When a snmal|l anpbunt of corona ions
pol arized identi- cally with the charged coloring particles 541 in the ink,
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that is, those polarized negatively are irradiated by a corona charger 543,
the charged coloring particles 541 dispersed in an ink inage 540 are
concentrated and separated froma sol vent 542 as previously not ed. When a
| ar ge anobunt of corona ions polarized identi- cally with the charged
coloring particles 541 in the ink are irradi ated by the corona charger 543,
the surface of the ink imge 540 is ned%tively charged as shown in FIG 22

and the charged ing particles 541 stick to the s%r{ace of the transfer
medi um 501 as th é;e {5- 1
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fected by the electrostatic force. At this tine, there is produced the
force of causing the solvent 542 on the surface of the ink i mge 540
negatively charged by that |arge anmount of negatively-polarized corona ions
543 to nove toward the surface of the transfer nmedium 501 and the shape of
droplets of the solvent 542 on the surface of the ink image 540 changes to
decrease in the direction of height of 4 he ink I mge 540 and tends to
expand in conparison with the contact area between the ink inage 540 and
the transfer nmedium 501. On the
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contrary, the charged coloring particles 541 keep intact the contact area
between the ink image and the transfer nmedi um 501 before ion irradiation,
so that a concen- trated ink imge results in grow ng near the transfer
medi um 501. Consequently, there is formed a stable ink inage w thout
bei ng affected by the nmount of negativgly-pola- rized corona ions 543 when
the corona charger is used to irradiat€ the corona ions polarized
identically with the charged coloring particles 541 in the ink
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When a small amount of corona ions 544 pol arized opposite to the charged
coloring particles 541 in the ink are irradiated by the corona charger, the
surface of the ink image 540 is positively charged as shown in FIG 23 and
the charged coloring particles 541, which are af- fected by the

el ectrostatic force, nove close to the surface of the ink inmge 540, thus
failing to stick to the transfer medi uf 501. When, noreover, a |arge
anount of inversely-pola- rized corona ions 544 are irradi ated thereby, the

FIG. 12 31
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of the ink inage 540 is positively charged as shown in FIG 24 and though
the charged coloring particles 541 ties to nove close to the surface of the
i nk i mge 540 because of the electrostatic force, there is produced the
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- 30 - force of causing the solvent 542 on the surface of the ink inmage
540 positively charged by that |arge anount of positively-polarized corona
ions 544 to nove toward the surface of the transfer nmedium 501 and the
shape of droplets of the solvent 542 on the surface of the ink i mage 540
changes to decrease in the direction of8height
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of the ink inmage 540 and tends to expand in conparison with the contact
area between the ink inmage 540 and the transfer nedi um 501. However, the
charged coloring particles 541 keep intact the contact area between the ink
i mmge 540 and the transfer nmedium 501 before ion irradiation, thus
succeeding in formng a concentrated ink inmage near the transfer nedi um
501. Not wi t hst andi ng, the concentrafion of the ink is poor in conparison
with a case where the identically-pola- rized ions are irradiated (FIGS. 21
and 22) since there is

FIG. 19
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produced no force of causing the charged coloring particles 541 thensel ves
to nove toward the surface of the transfer nedi um 501. When t he corona

char gerqy i kndtss. ﬁ?ﬁglﬂe g‘ggll ate the positively-polarized corona ions 544, that

I's, thos opposite to the charged coloring particles 541 in the
|nk the be obt ai ned varles wi th the anount of

positive orona i ons 544. 10This neans that when the tining at
whi ch corona ions are irradiated is synchronized with the fornmation of
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the ink inmage, the corona ions thus irradiated are accu- mHated-each tinme
the transfer medi um 501 rotates once during the formation_of the ink inmage
and this makes different the anount of corona ions to be T t €

ink image. Therefore, there should be contrived a nethod 01 u

stabl e ink image wi thout being affected py the amount of c e

i rradi ated; in other words, the coronai'ons pol arized identically with the
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Wren the nmeans for applying a solvent is used to apply the solvent formng
the ink to the surface of the transfer nmedium the application pressure
acts on the charged coloring particles. If identically-potarizet—ece—+rona__

ions are irradiated, the charged coloring particles 541y

) . ) ; . ” 1 hleet ever be
di sturbed since a strong adhesive forc?}%s acting on the < 9dg
particles 541 in the ink image 540 wt espect to the S’Jug ” '
transfer medi um 501. On the contrary, the charged colo 541
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TRANSFER TYPE INK JET PRINTER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to ink jet
printers for forming ink images on recording media and
more particularly to a transfer type ink jet printer for
transferring an ink image t0 a recording medium by
pressing a transfer medium against the recording me-
dium face to face after forming the ink image on the
transfer medium.

2. Related Art

A printer of the sort disclosed by, for instance, U.S.
Pat. No. 4,538,156 is known as a conventional transfer
type ink jet printer.

This printer is, as shown in FIG. 25, designed to
transfer an ink image by pressing recording paper 12
against the ink image formed by a recording head 11 on
the surface of a cylindrical transfer medium 10. The
residual ink left untransferred is removed by a cleaner
13.

The conventional transfer type ink jet printer has put
nmquauonthatthequalnyofthemagethustmns-
ferred is not always good.

In the first place, the reason for this is that when the
ink image formed of liquid ink makes contact with the
recording paper, the liquid ink soaks along the fibers,
thus allowing whiskers to grow on the periphery of the
ink image.

In the second place, the reason is that since the image
transfer is effected by the contact between the transfer
medium and, the recording paper, an recessed portion
of the recording paper will not contact the transfer
medinm if the smoothness of the recording paper is
poor, and there appears a so-called “whitening” phe-
nomenon in which an image to be transferred is not
transferred.

Inviewofthseprohlems,thepresmtapplieanis
propose in Japanese Patent Laid-Open No. 92849/1987
an apparatus formsfmganmkmagemrecordmg
paperbyejectlngmkdropletstoatmnsfermedmm
once and evaporating a solveat composition in the ink
dropletsmordertoprsstheeoncentramdmkmge
against the recording paper. This apparatus is, as shown
in FIG. 26, designed to transfer an image by pressing a
transfer medium 22 to which ink has been ejected from
a recording head 21 against a recording medium 25
supported with a roller 24; in this case, a heater 23 is
used to accelerate the evaporation of a solvent composi-
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- 31/ only the small anmpunt of poSitively-polarized corona ions 544,
that sis, those pol arized opposite to the charged <coloring particles 541
are irradi ated. When noreover, the solvent 542 is peeled off the

-2 -

tion in the ink. The transfer medium 22 after the transfer
operation is cleaned with a brush and dried by a blower
27 to keep the surface condition constant.

With this apparstus, the ink image is prevented from
deforming while it is being transferred or from soaking
into the recording medium 25 since the concentrated
ink image is transferred to the recording medium 25.
Therefore, clear image formation can be made possible
by solving the problems characteristic of transfer type
ink jet printers.

U.S. Pat. No. 5,099,256 also proposes an apparatus for
transferring ink to recording paper by ejecting ink drop-
lets to 2 transfer medium once and evaporating the
solvent composition in the ink dropiets in order to press
the concentrated ink against the recording paper. This
apparatus is, as shown in FIG. 27, designed to transfer
an image by pressing a transfer medium 32 onto which
ink has been ejected from a recording head 31 against a
recording medium 35 supported with a roller 34; in this
case, a heater is used to accelerate the evaporation of a
solvent compasition in the ink.

With this apparatus, the ink image is prevented from
deforming while it is being transferred or from soaking
into the recording medium 35 since the concentrated
ink is transferred to the recording medium 3S. There-
fore, clear image formation can be made possible by
solving the problems characteristic of transfer type ink
jet printers.

However, these apparatus still have the following
problems to solve from the viewpoint of the use of such
a heater for thickening ink.

In the first place, it will take time during the process
of evaporating the solvent composition if the heater
temperature is low, whereas though the solvent compo-
sition may be evaporated for a short time at high tem-
peratures, power consumption tends to increase as the
heater temperature is raised. Further, it will still take
time to raise the set temperature. In other words, the
prablem is that a demand for high-speed printing has
not been satisfied. .

In the second place, the inside of the apparatus may
be contaminated since the solvent steam is discharged
into the apparatus as the solvent evaporates.

In the third place, there arises a problem in that the
transfer pressure may increase. More specifically, the
time required from the ejection of ink up to the transfer
of an image tends to vary with the spot when one nozzle
head or 2 multiple nozzie head is used for scanning even

This is the replacement sheet

90 JAN 1998

Date:



surface of the transfer medium 501 by the force origi- nating fromthe
fluid viscosity to regulate the thickness of the solvent applied, a strong
adhesive force acts on the charged coloring particles 541 in the ink inage
with respect to the surface of the transfer medium501 if .
I dentical |l y-pol ari zed corona ions are irradiated. The charged coloring
particles are thus prevented from being-peeted off the surface of the
transfer medi um 501. If, on the other hand, only a small anount of
positive- |y-pol ari zedthonghit is attentpted tospecifys the pongentested inked

condition by setting the quantity of heat at a proper

value. This means there occurs a disparity in the con-

centrated ink condition. In this case, the relationship

between the concentrated ink image condition and the

transfer pressure is such that the greater the concentra-

tion of the ink used to form the imager the greater the

transfer pressure becomes. It is therefore necessary to

set the pressure value in conformity with the maximum

concentration of the ink used for forming the image and

this tends to require an excessive pressure. Further, an

excessive transfer pressure may also be required as the

concentration of the ink used for forming the image

varies with the printing pattern of the ink image, that is,

the amount of ink per unit area.

SUMMARY OF THE INVENTION

In view of the foregoing problems, it is therefore an
object of the present invention to provide a2 transfer
type ink jet printer capable of high-speed printing as
well as high-quality image printing.

It is another object of the present invention to pro-
vide a transfer type ink jet printer ensuring that a good
image is obtainable without causing no generation of
solvent steam, without being affected by a printing
pattern, at a low transfer pressure.

A prnter according to the present invention com-
prises an ink jet type record/write means for ejecting
droplets of ink in which charged coloring particles have
been dispersed in a solveat in the form of insulating
carrier liquid having a low dielectric constant, a transfer
medium for carrying and moving an ink image formed
of ink droplets ejected from the ink jet type record/-
write means, a transfer means for transferring the ink
image written to the transfer medium on a recording
medium by making the recording medium contact the
transfer medium, and a means for temporarily fixing the
charged coloring particles in the ink image on the trans-
fer medium until the ink image is led to the transfer
means after the ink image is formed on the transfer
medium.

The printer should preferably be provided with a
means for removing a solvent on the transfer medium
with the charged coloring particles temporarily fixed
by the means for temporarily fixing the particles. The
means for removing a solvent may have a solvent-
adsorbent roller having excellent wetting properties
with respect to the solvent while rotating in contact
with the transfer medinm and a solvent-removing rolier
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opposite to the charged coloring particles 541 are irradi- ated, the
charged coloring particles 541 tends to be peeled off the surface of the
transfer medium 501 since the adhesive force between the charged col oring
parti- cles 541 in the ink image and the surface of the transfer nedium 501
is weak. Since the force originating fromthe fluid viscosity is
particularly influential in a case when “t 8 t hi ckness of the so

regul at ed,

As set forth above, |t JoBhéiRrtd the thihsfe? Phédit dhdtied F6r squeez-

ing the solvent. Further, a means for recovering the
solvent thus squeezed out may be provided between the
solvent-removing roller and the transfer medium.

Moreover, there may be provided a means for apply-
ing the solvent to the ink image with the charged color-
ing particles temporarily fixed by the means therefor
and a solvent-thickness regulating means for making the
thickness of the solvent constant. This means for apply-
ing the solvent may have a solvent container for con-
taining the same solvent as what is contained in the ink
and a head for applying the solvent, the head having a
slit through which the solvent in the solvent container is
applted to the ink image. The solvent-thickness regulat-
ing means, which is situated in the solvent container,
may have a roller for regulating the thickness of a sol-
vent to be applied, a peeling plate for removing a sol-
vent adhering to the surface of the roller for regulating
the thickness thereof, and race rings attached to both
ends of the roller therefor. Further, the means for ap-
plying the solvent may be situated opposite to the trans-
fer medium via a very small gap and may have a slit
through which the solvent sapplied through the solvent
supply slit to the surface of the transfer medium is re-
covered. '

Further, the means for removing a solvent may have
a hole diameter sufficiently smaller than the size of
charged coloring particles and is made of a material in
the form of a roller for sucking and abosrbing the sol-
vent, or may be in the form of a roller having a metai
mesh layer on the surface and a means for applying
voltage between the metal mesh layer and the transfer
medium. ,

Further, the solvent-removing means should prefera-
bly be provided with a means for recovering the sol-
vent. The solvent-removing means may have a cylindri-
cal support, and a number of metal pins having excellent
wetting properties with respect to the solvent, the pins

- being provided on the surface of the support. The

‘means for recovering the solvent may be arranged so
that it has a number of small holes provided pin-to-pin
in the support, a port arranged in the support and used
for blowing air toward the small holes, and a container
for recovering the solvent thus biown thereby.

 Further, the solvent-removing means may be ar-
ranged so that the solvent with the charged coloring
particles temporarily fixed on the transfer mediom is
removed by making the solvent comtact water or a
surface active aqueous liquid agent and should prefera-
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of forni ng a stable ink inmage without being affected by the amount of
corona ions to be irradiated, that is, to irradiate the corona ions

pol ari zed identically with t he charged coloring particles contai ned in the
I nk.

- 5 -

bly be provided thh a device for recovering the sol-
vent from the water or the surface active aqueous liquid
agent in the solvent-removing means. Moreover, the
solvent-removing means may be situated opposite to the
transfer medium via such a very small gap and may
have a slit through which the water or the surface ac-
" tive aqueous liquid agent supplied to the surface of the

transfer medium by means of the supply slit is recov-
ered. The device for recovering the solvent may be
formed of a rotatable solvent-adsorbent material

The transfer medium may have a transfer drum or a
transfer belt, whereas the means for temporarily fixing
the particles should preferably be a means for irradiat-
ing the ink image with ions. In this case, the ions should
preferably have the same polarity as that of the charged
coloring particles.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of a first example.

FIG. 2 is a perspective view of a corona charger 114.

FIG. 3 is a diagram illustrating the operation of tem-
porarily fixing ink and that of separating it in the first
example.

FIG. 4 is a diagram illustrating the operation of tem-
porarily fixing ink and that of separating it in the same.

FIG. stapatmlsxdevxewofthepnnc:palpmma
second example.

FIG. 6 is a perspective view of a third example.

FIG. 7 is a perspective view of a fourth example.

FIG. 8 is a sectional view of the fourth example taken
on an imaginary plane H of FIG. 7.

FIG. 9uaxcuona1v:ewtakenonan'owhnsDof
FIG. 7.

FIG. 10 is a perspective view of a fifth example.

FIG. 11 is a side view of a sixth example.

FIG. 12 is a side view of a seventh example.

FIG. 13 is a side view of an eighth example.

FIG. 14 is a partial expanded perspective view of the
eighth example.

FIG. 15 is a perspective view of a ninth example.

FIG. 16 is a sectional view on an imaginary plane H
of FIG. 15. _

FIG. 17 is a diagram illustrating an ink image condi-
tion within an aqueous surface-active agent explanatory
of the solvent-removing means in the ninth example.

FIG. 18 is a diagram illustrating an ink image condi-
tion within an aqueonssurfaee-acnveexplanatory of the
solvent-removing means in the ninth example.

FIG. 19 is a perspective view of a teath example.

This is the replacement sheet

2 0 JAN 1998
Dazte:



- 32 - VWhat is clained is: an ink jet type record/wite neans for

ejecting ink droplets in which charged coloring particles have been
di spersed in a solvent in the formof insulating carrier liquid having
a low dielectric constant; a transfer nmediumfor carrying and novi ng an

I nk

. -6 -

FIG. 20 is a sectional view of a sclvent-recovering
device in the tenth example.

FIG. 21 is a diagram illustrating a state in which an
ink image on a transfer medium is concentrated after the
ink image is irradiated with a smail amount of negative-
ly-polarized corona ions having the same polarity as
that of charged coloring particies in the ink.

FIG. 22 is a diagram illustrating a state in which an
ink image on the transfer medium is concentrated after

~ the ink image is irradiated with 2 large amount of nega-
tively-polarized corona ions having the same polarity as
that of charged coloring particles in the ink.

FIG. 23 is a disgram illustrating the state of an ink
image on the transfer medium after the ink image is
irradiated with a small amount of positively-polarized
corona ions having the polarity opposite to that of
charged coloring particles in the ink.

FIG. 24 is a diagram illustrating the state of an ink
image on the transfer medium after the ink image is
irradiated with a large amount of positively-polarized
corona ions having the polarity opposite to that of
charged coloring particles in the ink.

FIG. 25 is a diagram illustrating a first example of a
conventional transfer type ink jet printer.

FIG. 26 is a diagram illustrating a second example of
a conventional transfer type ink jet printer.

FIG. 27 is a diagram illustrating a third example of a
conventional transfer type ink jet printer.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Embodiments of the present invention will be- de-
scribed with reference to the accompanying drawings.

FIRST EXAMPLE

FIG. 1 is a perspective view of a first example.

A ink jet printer of FIG. 1 comprises a recording
head 113 as an ink jet type record/write means, a co-
rona charger 114 as a temporarily-fixing means, a pres-
sure roller 115 as an ink image transfer means, and a
cleaning blade 116, these being arranged around a rotat-
able transfer drum 111 as 2 transfer medium swcces-
sively in the direction of rotation of the transfer drum
from the upper part thereof.

The transfer drum 111 is formed with a conductive
elastic layer 119 around a primary metal pipe 118. The
conductive elastic layer 119 may a rubber member in
which a conductive compound of carbon black or metal
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I mage fornmed of ink droplets ejected fromsad ink jet type record/wite
nmeans;’ a transfer neans for transferring the ink image wit- ten to
said transfer nediumon a recordi ng nedi um by bringing the recording
mediumin contact with said transfer medium and a nmeans for
tenporarily fixing the charged col oring particles in the ink inage on
said transfer nedium until the ink imagez7is led to said transfer neans
after -~ the ink image is forned on said transfer nedi um

powder has been dispersed. The transfer drum 111 is
rotated by a drive means (not shown) in the direction of
an arrow A.

The recording head 113 is, as shown in FIG. 1, an ink
jet head of such a type that it carries out scanning along
carriage shafts 120 in the direction of an acrow B. The
recording head 113 is an ink jet recording head of such
a type that it employs piezoelectric elements and ejects
ink droplets from a plorality of nozzles in response to a
recording signal. '

The transfer drum 111 stops to operated during the
operation of the recording head 113 and rotates inter-
mittently as the recording head 113 turns when it
changes its direction at the end of the scanning portion.

The corona charger 114 is an ion generator by means
of Corotrons. As shown i FIG. 2, a stainless housing
132 is used to shield a tungsten wire 131 which is 0.05
mm in diameter and set apart by about 5 mm from the
stainless housing. In this case, a high-tension power
supply (not shown) is used to apply a high voitage of
—5 kV to the tungsten wire 131 so as to generate nega-
tive corona ions. '

The cleaning blade 116 is an elastic body of rubber or
the like which is pressed against the transfer drom 111.

Recording paper 121 as the recording medium is
conveyed in the direction of an arrow C to keep contact
with the transfer drum 111 while being pressed by the
pressure roller 115 from the back. '

Ink for use is emulsion ink in which charged coloring
particles have been dispersed in 2 solvent containing
high-resistant carrier liquid having a low dielectric
constant. The solvent may contain, for example, ISO-
PAR-G of Exxon Chemical Corporation, Microlith
Black C - T of Chiba-Geigy (Japan) Ltd. as charged
coloring particles, and ethylene ethyl acrylate as resin.
The ink also contains lecithin as a charge control agent
together with the charged coloring particles as a sol-
vent. The charged coloring particles in the ink used in
this example are negatively charged.

The operation will subsequently be described.

Ink droplets are first gjected from the recording head
113 and an ink image is formed on the surface of the
transfer drum 111. Then the ink image is irradiated with
corona ions by the corona charger 114 and the charged
coloring particles are temporarily fixed on the transfer

~ drum 111 where the ink image is separated into the
charged coloring particles and the solvent.

Referring to FIGS. 3 and 4, a detailed description
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2. Atransfer type ink jet printer, conprising: an ink jet type

record/wite neans for ejecting drop- |l ets of ink in which charged
coloring particles have- been di spersed in a solvent in the form of
i nsul ati ng carrier liquid having a | ow dielectric constant; a
transfer mediumfor carrying and noving an ink I mage fornmed of ink
droplets ejected fromsaid ink jet typegrecord/ wite neans; a
transfer nmeans for transferring the ink inage wit- ten to said

transfer mediumon a r@moggihg&nr@fdmér&mpcmry fixation of the charged
coloring particles onto the transfer drum 111 and the
separation of the ink image by means of corona charger
114. With this embodiment, the charged coloring parti-
cles 141 have been negatively charged, whereas the
transfer drum 111 has been grounded. The ink image
140 formed by the recording head 113 is such that the
charged coloring particles 141 therein have been dis-
persed uniformly in the solvent 142 as shown in FIG. 3.
- When negatively charged corona ions are thrown by
the corona charger 114 onto the ink image 140, the
- surface of the ink image 140 is charged negatively as
shown in FIG. 4 and the charged coloring particles 141
are caused to stick to the transfer drum 111 under the
influence of electrostatic force. At this time, the solvent
142 decreases in the direction of height of the ink image-
140 and simultaneously expands in proportion to the
contact area between the ink image 140 and the transfer
drum 111. While holding the contact area between the
ink image 140 and the transfer drum 111 in FIG. 3, the
charged coloring particles 141 move in the direction of
surface of the transfer drum 111, thus causing the ink
image 140 to be concentrated in a portion close to the
transfer drum 111. When the ink image 140 in which the
charged coloring particles 141 have been dispersed is
irradiated with ions, the charged coloring particles 141
are separated into the charged coloring particles 141
temporarily fixed onto the transfer drum 111 and the
solvent 142. Although a portion without the presence of
' the ink image 140 on the transfer drum 111 is also irradi-
ated with ions, it will never charged as the transfer
drum 111 is conductive.

The ink image 140 with the charged coloring parti-
cles 141 temporarily fixed onto the transfer drum 111
and separated from the solvent 142 is subsequently
transferred to the recording paper 121 pressed via the
pressure roller 115 against the transfer drum 111; at this
time, a transfer bias may be applied thereto. When the
ink image with the charged coloring particles 141 sepa-
rated from the solvent 142 comes into contact with the
recording paper 121, the solvent 142 quickly soaks into
the recording paper 121, whereas the charged coloring
particles 141 remain on the recording paper 121 to form
an image to be recorded. Since the charged coloring
particles 141 are temporarily fixed onto the transfer
drum 111 while separated from the solvent 142, only the
solvent 142 is first allowed to soak into the recording
paper. As a result, the charged coloring particies 141 is
prevented from soaking along the fibers of the record-

g paper 121 when the ink image 140 cogiacts. the replacement sheet
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by bringing said recording mediumin contact with said transfer nedi um
a neans for tenporarily fixing the charged coloring - particles in the
ink imge on said transfer nmedium until the ink image is led to said
transfer neans after the ink image is fornmed on said transfer nedium
and a neans for renoving a sol vent _on_s?ai_gl transfer me- diumw th the
charged coloring particles tenporar- ly fixed by said fixing neans.

recording paper, thus preventing whiskers from grow-
ing on the periphery of the ink image.

After the ink image 140 is transferred to the recording
paperlZl, the residual transfer ink on the transfer drum
111 is removed by the cleaning blade 116 prssed
against the transfer drom 111, whereby 2 new image is
subsequently formed by the recording head 113.

The present inventors employed ink with 300 p.C/ g
of charged coloring particles 141 dispersed therein in
terms of an amount of charged corpuscles for a transfer
drum 111 having an outer diameter of 110 mm, irradi-
ated the ejected ink with negative corona ions by means
of the corona charger 114 and further press-transferred
the ink image to the recording paper 12L The image
thus transferred proved excellent. Although negatively
charged coloring particles 141 were irradiated with
pegative ions in this example, the present invention is
not limited to this case and any effect similar thereto is
made achievable by a polarity combination of charged
coloring particles and ion irradiation.

SECOND EXAMFLE

FIG. § is a partial side view of the principal part in a
second example.

The second example is different from the first exam-
ple as follows: a solvent-adsorbent roller 150 having
excellent wetting properties with respect to the solvent
142 is arranged in such a way that it is rotated while
being made to slightly contact the transfer drum 111 on
the downstream side of the corona cherger 114 for
irradiating the transfer drum 111 with ions in order to
remove the solvent 142 by making the solvent 142 on
the transfer drum 111 adsorb the solvent-adsorbent
roller 150.

With this arrangement, the electrostatic adhesion
force of the charged coloring particles 341 in the ink
image acts with the transfer drum 111, so that a concen-
trated ink image free from the solvent 142 is obtained in
the downstream side of the solvent-adsorbent roller 150.

In FIG. §, numeral 151 denotes a cleaner for remov-
ing the solvent 142 adsorbed into the sofvent-adsorbent
roller 150. )

The second example has the same construction as that
oftheﬁrstexample.cxceptforthcptovmonofthe
solvent-adsorbent roller 150.

THIRD EXAMPLE

FIG. 6 is a perspective view of a third example.
Whatmakuthlsthtrdexampledtﬂ‘erent&omtheﬁzst
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3. Atransfer type ink jet printer as claimed in claim?2, wherein said
renovi'ng neans conprises a solvent- adsorbent roller having excellent
wetting properties with respect to the solvent while rotating in contact
with said transfer medi um 4. A transfer type ink jet printer as clained
in claim2, wherein said renoving neans conprises a solvent- renoving
roll er having an elastic |layer on a sur f ae 10hér eof , rotating in contact
with said transfer nmedi um and squeezing the solvent on said transfer

medi um  and example lies in the fact that 2 solvent-removing roller

112 having an elastic layer 123 around a metal pipe 122
is provided on the downstream side of the corona char-
ger 114 for irradiating the transfer drum 111 with ions.

With this arrangement, the ink image with the
charged coloring particles 141 temporarily fixed onto
the transfer drum 111 and separated from the solvent
undergoes the squeeze action when it passes a portion
where it is in contact with the solvent-removing roller
112, the solvent being squeezed from the image before
being left on the upstream side of that portion. The
charged coloring particles in the ink image are allowed
to pass through the contact portion as there exists the
electrostatic adhesion force with respect to the transfer
drum 111. As a result, a conceatrated ink image with
the solvent removed is obtainable in the downstream
side of the contact portion.

An air jet means 118 is used for recovering the resi-
due solvent on the upstream side of the contact portion.
In other words, the air jet means 118 is used to recover
the residue solvent into a solvent recovery container
161 by jetting air to the upstream side of the contact
portion to lead the solvent to a groove 119 provided at
the end of the transfer drum 111 and by scratching the
solvent thus led to the groove 119.

The third arrangement is entirely the same as the first
one except the provision of the aforementioned solvent-
removing roller 112, '

In the aforementioned second and third examples, it
bas been made possibie to suppress the evaporation of
the solvent on the recording paper by temporarily fix-
ing the charged coloring particles onto the transfer
drum 111, separating the charged coloring particles
from the solvent, and removing the solvent therefrom
before the transfer of the image.

As set forth above, the first through third examples
relates to the process of separating the charged coloring
particles temporarily fixed onto the transfer medium
from the solvent by irradiating with ions the ink image
formed by the ink jet record/write means on the trans-
fer medium.. Consequently, these examples have the
effect of forming and recording a clear image free from
ink oozing out through the recording medium thereon.

Moreover, the above action of separating the charged
coloring particles from the solvent is performed electro-
statically so as to make the ink separation possible for a
short time. In this way, 2 demand for high-speed print-
ing can be dealt with.

This is the replacement sheét
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a nmeans for recovering the squeezed sol vent on said transfer medi um

- 11-

FOQURTH EXAMPLE

FIG. 7 is a perspective view of a transfer type ink jet
printer as a fourth example. FIG. 8 is a sectional view of
glefounhexampletakenonanimaginaryplaneHof

G. 7
- This printer comprises a recording head 202 as an ink
jet type record/write means, a corona charger 203 as a
temporarily-fixing means, a means 264 for applying a
solvent, 2 means 205 for regulating the thickness of a

- solvent, a pressure roller 206 as an ink image transfer
means, and a transfer drum cleaning device 207, these

being successively arranged around a transfer drom 201

as a transfer medium.

Like what has been described in the first example, the
transfer drum 201 is formed with a conducive elastic
layer 211 around a metal pipe 210. The transfer drum
201 is supported in such a way that it is rotatable in
direction of arrow A with a fixed gap over the record-
ing head 202. .

The recording head 202 is an ink jet recording head
of such a type which employs a piezoelectric element
and provided with a piurality of nozzles arranged in the
av::x;:ldirectionoftheu'ansferdrumznlatﬁxedinter-

The corona charger 203 is an ion generator by means
of Corotrons. A stainless housing 213 is used to shieid a
tungsten wire 212 which is 0.05 mm in diameter and set
apart by about 7 mm from the stainless housing. In this
case, 2 high-tension power supply is used to apply a
high voltage of —5 kV to the tungsten wire 212 so as to
generate negative corona ions.

The means 204 for applying a solveat inclndes a con-
tainer 215 for containing 2 solvent 220 for ink, 2 pump
216, and 2 head 218 for applying the solvent, the head
having a slit 217 which is arranged opposite to the trans-
fer drum 201 '

A means 205 for regulating the thickness of a solvent
is accommodated in the solvent container 215 includes a
roller 221 for regulating the thickness of the solvent, 2
peeling plate 222 for removing a solvent adhering to the
surface of the roller 221 for regulating the thickness of
the solvent, and race rings 223 respectively fitted to the
ends of the roller 221 for regulating the thickness of the
solvent. ,

The pressure roller 206 is an aluminum roller, which
is so controllable that it may be pressed against or re-
leased from the transfer drum 201 by a means for apply-
ing pressure thereto (not shown). While the pressure
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- 33:- 5. Atransfer type ink jet printer conprising: an ink jet

type record/wite neans for ejecting drop- |l ets of ink in which
charged coloring particles have been dispersed in a solvent in the
formof insulating carrier liquid having a | ow dielectric constant;
a transfer nediumfor carrying and ananzaQ I nk I mge forned of ink

droplets ejected fromsaid ink

roller 206 is pressed against the transfer drom 201, it
rotates at the same velocity as the peripheral speed of
the transfer drum 201 via recording paper 208 as a re-

cording medium in direction of arrow B.
The transfer drum cleaning device 207 includes a

cleaning blade 225 of urethane rubber and a housing
226. The cleaning blade 225 is connected to a drive
means (not shown) and has an edge so arranged that it
may be brought nto contact with or released from the
surface of the transfer drum 201.

Ink for use is such that charged coloring particles
have been dispersed in the solvent prepared from insu-
lating carrier liquid having 2 low dielectric constant,
that is, ISOPAR-L of Exxon. Chemical Corparation.
The charged coloring particles contain RAVEN 1255
of Columbian Carbon Co. as pigments and ethyl cellu-
lose as resin, these together with a charge control agent
being dispersed in ISOPAR-L and negatively charged.
The charged coloring particles are also arranged so that
the solid concentration is set at 25 wt %.

The operation will subsequently be described.

In the initial state where no recording signal is input,
the pressure roller 206 and the cleaning blade 225 of the
transfer drum cleaning device 207 are so held as to be
pressed against or released from the transfer drum 201
In FIG. 8, solid lines designate a state in which the
pressure roller 206 and the cleaning blade 225 are
pressed against or kept in contact with the transfer
drum 201, whereas broken lines 206’, 225’ indicate that
they are released therefrom; in the initial state, they are
‘held in position"as indicated by the broken lines.

When the recording signal is input to the recording
head 202 in that state, an ink image is formed on the
outer peripheral surface of the transfer drum 201. Refer-
ring to FIGS. 7, 9, the operation of forming the ink

" image by means of the recording head 202 will be de-
scribed. FIG. 9 shows the recording head 202 viewed
from an arrow D of FIG. 7. The recording head 202 has
a plurality of nozzles 230, 231, 232.. . . arranged in con-
formity with the axial direction of the transfer drum 201
(in direction of arrow E of FIG. 7) at a pitch of
8X1/300 inch, ink droplets being ejected from the plu-
rality of nozzles 230, 231, 232 selectively in response to
the recording signal. The recording head 262 thus ar-
ranged is 1/300-inch moved by a moving means 219 in
the axial direction of the transfer drum 201 during the
recording operation in synchronization with the rota-
tion of the transfer drum 201 and located at the positions
designated by 230°, 231', 232, . . . In other words, the
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jet type record/ wite neans; a transfer nmeans for transferring the ink

.mage writ ten to the transfer nediumon a recordi ng nedi um by
bringing said recording mediumin contact with sai d transfer nedium
a neans for tenporarily fixing the charged col oring particles in the
i nk image on said transfer medi um gnghl_the ink image is led to said
transfer neans after the ink image i forned on said transfer nedi um

a nmeans for applying the solvent to the ink inmge

recording head 202 is caused to move in the axial direc-
tion of the transfer drum 201 each time the transfer
drum 201 rotates once and by repeating this operation
cight times, it forms an ink image at a pitch of 1/300
inch in 2 predetermined recording area 228 on the trans-
fer drum 201. Then the recording head 202 moves to the
initial position. The moving means 219 includes a cam
235 and a motor 236. With the recording head 202 so
arranged as to perform the operating of forming such an
ink image, it becomes only necessary to set the nozzie
pitch of the recording head 202 eight times as great as
the pixel pitch on the transfer drum 201 and this makes
it possible to not only simplify the process of manufac-
turing printers of this sort but also reduce their praduc-
tion cost. Since ink in 2 low viscous state is ejected from
the recording head 202, good ejection characteristics
are acquired. Therefore, good quality ink images are
obtainable on the transfer drum 201 with stability.

Through the aforementioned operation, an ink image
is formed over the whole recording area 228.

When the formation of the ink image is terminated,
the corona charger 203 irradiates negative corona ions
and the charged coloring particles contained in the ink
image are temporarily fixed before being Scparated
from the solvent.

The action of temporarily fixing the charged coloring
particles to the transfer drum 201 and that of separating
the ink image by means of the corona charger 203 are
similar to those described with reference to the first
example shown in FIGS. 3 and 4. .

In this example, however, the timing at which corona
ions are irradiated by the corona charger 203 may be in
synchronization with the formation of the ink image. In
other words, the corona charger 203 may be used to
irradiate corona ions uniformly after the formation of
the ink image but also in synchronization with each
rotation of the transfer drum 201 during the formation
of the ink image. This process may particulariy be effec-
tive if the ink image tends to easily flow, depending on
the wetting properties of the ink on the surface of the
transfer drum 201 or if the ink is difficult to wet, thus
causing ink images to concentrate. More specifically,
the use of the corona charger 203 for corona irradiation
in synchronization with each rotation of the transfer
drum 201 during the formation of the ink image is effec-
tive in temporarily fixing the charged coloring particles
to the surface of the transfer drum 201 faithfully in
response to the recording signal.
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with the charged coloring particles tenporarily fixed by said fixing
neans; and a solvent-thickness regul ating neans for making the

t hi ckness of the sol vent constant. 6. Atransfer type ink jet printer as
claimed in claim5, wherein said applying means conprises a solvent con-
tai ner for containing the same sol vent as \yhat is con- tained in the ink
and a head for applying the solvent, said ™head having slit through which
the solvent in said solvent container is applied to the ink inage.

The means 204 for applying a solvent is then used to
uniformly apply the solvent 220 forming the ink to the
surface of the transfer drum 201. In this example, the
pump 216 is used to supply the solvent 220 contained in
the solvent container 215 to the head 218 so as to apply
the solvent 220 discharged from the slit 217 to the sur-
face of the transfer drum 201. When the solvent 220 is
applied to the ink image in this case, the charged color-
ing particles are prevented from falling into disorder as
the reflected image force acts with respect to the trans-
fer drum 201, though the application pressure acts on
the charged coloring particles. Moreover, since the
thickness of the solvent 220 applied by the means 204 is
regulated by the means 205 for regulating the thickness,
which will be described below, the thickness of the
solvent applied by the means 204 should be greater than
the distance between the roller 221 for reguiating the
thickness thereof and the transfer drum 201

The solvent uniformly applied by the transfer drum
201 is regulated by the roller 221 so that it has a prede-
termined thickness. The roller 221 is fitted with the race
ring 223 at each end and when the race rings abut
against the transfer drum 201, the roller is set 0.3 mm
apart from the transfer drum 201 while being rotated in
direction of arrow C. Consequently, the force ariginat-
ing from fluid viscosity is applied to the solvent 220
existing in the small gap between the transfer drum 201
and the roller 221 for regulating the thickness of 2 sol-
vent 30 as to peel an excessive solve from the surface of
the transfer drum 201. The thickness of the solvent 220
on the surface of the transfer drum 201 can thus be
regulated properly. Since the reflected image force is
acting on the charged coloring particles of the ink im-
age, they will never be peeled off the surface of the
transfer drum 201. In this example, the peripheral speed
of the roller 221 for regulating the thickness of a solvent
has been determined in the way that makes the thickness
of the solvent 220 not greater than 5 pum to form a
concentrated ink image on the transfer drum 201. The
solvent 220 sticking to the surface of the roller 221 is
removed by the peeling plate 222 and made to drop into
and held in the solvent container 215.

Then the transfer drum 201 and the pressure roller
206 are caused to abut against each other to apply pres-
sure and while the recording paper 208 is allowed to
pmwthmmghthepnasuﬁzuiponknuthepnsmmzthns
applied is used to transfer the ink image on the transfer
drum 201 to the recording paper 208. At this time, a
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7. Atransfer type ink jet printer as clained in claim5, wherein said

sol vent -t hi ckness regul ati ng neans, which is situated in said sol vent
container, conprises a roller for regulating the thickness of a solvent, a
peeling plate for renoving a sol vent adhering to the surface of said roller
for regulating the thickness thereof, and race rings attached to both ends
of said roller. 8. Atransfer type ink_j 9i5 printer as clainmed in claimb,
wherein said applying neans is situated opposite to said transfer nedium

via a very small gap- a%jgl?as a Sig:la\égqéobtamable on the recording paper

208 at a low pressure since the ink image keeps a suit-
able wetting condition.

When the transfer of the ink image to the recording
paper 208 is completed, the cleaning blade 225 is made
to abut against the transfer drum 201 so as to peel and
remove the residual ink image off the transfer dram 201.
After the passage of predetermined time, the cleaning
blade 225 is released the contact condition to restore the
original condition.
 With the transfer type ink jet printer, it is possible to
make the ink image on the transfer drum 201 a concen-
trated ink image by passing the former through the
roller 221 for regulaﬁng the thickness of a solvent with-
out using an evaporation means. Therefore, the printer
is prevented from contamination resulting the genera-
tion of vapor of the solvent forming the ink. Since the
solvent is so regulated that what has the predetermined
thickness is uniformly applied after the formation of the
ink image is terminated, an equally concentrated ink
image may be formed. For this reason, an excellent
image is obtainable with stability at a low transfer pres-
sure without being affected by not only the time re-
quired until printing after the transfer of the image but
also the printing pattern.

The same effect was obtained from the irradiation of
corona ions having the polarity oppaosite to that of those
irradiated by the coroma charger upon the charged
coloring particles forming the ink.

FIFTH EXAMPLE

FIG. 10 is a perspective view ofau'ansfertypemkjet
printer as a fifth example.

In this example, the printer comprises the recording
head 202, the corona charger 203, the means 204 for
applying a solvent, the means 205 for regulating the
thickness of a solvent, the pressure roller 206, and a
transfer belt cleaning pad 250, these being successively
arranged around a transfer belt 209 as a transfer me-
dium.

The trapsfer belt 209 is coaveyed in direction of
arrow F while being suspended by a conveyer mecha-
nism including a drive roller 251, a driven roller 253 and
a tension roller 252. The recording head 202, the means
204 for applying a solvent, the means 205 for regulating
the thickness of a solvent, and the pressure roller 206
areamngedmtherespecnvepoanonsoppomtetothe
driven roller 253, the tension roller 252 and the drive
roller 251 via the transfer belt 209.
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supply slit through which the solvent is supplied to the surface of said
transfer nmedium and wherein said sol vent-thickness regul ating neans is

situated opposite to said transfer mediumvia a very -smal | gap and has
a solvent recovery slit for recov- ering the solvent supplied by said
sol vent supply slit to the surface of said transfer nmedium 9.

transfer type ink jet printer, conmprisidd - an ink jet recording head for

ej ecting droplets of ink *in which charged coloring particles have been

The ink used in this example contains the same sol-
vent and charged coloring particles used in the fourth

le.

The transfer belt 209 is made by piling a conductive
elastic layer on a metal endless belt of such as nickel. A
rubber member in the first example, for instance, may be
employed as the conductive elastic layer.

The means 204 for applying a solvent and the means
205 for regulating the thickness of a solvent are partially
integrally formed.

The means 204 for applying a solvent is arranged so
that a solvent supply slit 260 is connected via a supply
pump 261 to a solvent tank 262 containing the solvent.

Moreover, the means 205 for regulating the thickness
of a solvent is arranged so that a solvent recovery slit
265 is connected via a recovery pump 266 to the soivent
tank 262.

The solvent supply slit 260 and the solvent recovery
slit 265 are integrally formed with 2 member 267, each
having an opening along the axial direction of the ten-
sion roller 252.

The operation will subsequently be described.

As the operation of forming the ink image using the
recording head 202 and that of irradiating corona ions
using the corona charger 203 are the same as those
described in the fourth example, the description of them
will be omitted. .

The member 267 is located opposite to the transfer
belt 209 bearing the ink image with a small gap therebe-
tween. The ink image on the transfer belt 209 is uni-
formly supplied with the solvent contained in the sol-
vent tank 262 from the soivent supply slit 260 via the
supply pump 261. The solvent thus uniformly applied is
recovered from the solvent recovery slit 265 via the
‘recovery pump 266 to the solvent tank 262. Since the
recovery pump 266 is being operated in such a way that
the portion of the solvent recovery slit 265 opposite to
the transfer belt 209 is negatively pressurized in this
case, not only the solvent supplied from the solvent
supply slit 260 but also what is from the ink image on
the transfer belt 209 may be recovered. The reflected
image force referred to in the fourth exampie acts on the
charged coloring particles forming the ink image across
the transfer belt 209 and consequently the charged col-
oring particles will never be peeled off the surface of the
transfer beit 209. As a result, an ink image with the
uniformly-thick solvent applied to the charged coloring
particles can be formed on the transfer belt 209 and
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di spersed in a solvent in the formof insulating

- 17...

besides a properly-concentrated ink i image can be trans-
ferred to the recording paper 208 by pressing it with the
pressure roller 206. The supply pump 261 and the re-
covery pamp 266 are operated in this example so as to
make 5 um thick the solvent applied to the trausfer belt
209. '

Even in this example, the printer is prevented from
being contaminated by the generation of vapor as no
means for evaporating the solvent contained in the ink
image is employed. As a umiformly concentrated ink
image can be formed, a good image is obtainable with
stability under the low transfer pressure, irrespective of
the time required for printing up to transfer, without
‘being affected by the printing pattern.

SIXTH EXAMPLE

FIG. 11 is a side view of the principal part of a trans-
fer type ink jet printer as a sixth example.

. In this example, the printer comprises a recording
head 302, a corona charger 303, a means 304 for remov-
ing a solvent, this means being a poly 4-ethylene fino-
ride mesh roller as a material for sucking and absorbing
the solvent, a pressure roller 306, and a transfer drum
cleaning device 307, these being successively arranged
around a transfer drum 301 as a transfer medium.

The transfer drum 301, the recording head 302, the
corona charger 303 and the pressure roller 306 are ar-
ranged similarly as those in the fourth example (FIG. 7).

The means 304 for removing a solvent is a poly 4-
ethylme fluaride mesh roller having uniform spaces 0.1
pm in diameter, which is also sufficiently smailer than
the size of charged coloring particles dispersed in ink as
will be described later. The means 304 for removing a
solvent is rotatably sugported so that it is driven while
abutting against the transfer drum 301.

Recording paper 308 is conveyed from a stacker 317
via a separating roller 318 in direction of C of FIG. 11
and stored on a tray 319.

The transfer drum cleaning device 307 includes a
cleaning blade 325 of urethan rubber and a housing 326.
The cleaning blade 325 is connected to a drive means
(not shown), it edge being so arranged that it can abut
against the surface of the transfer drum 301 and can also
be released therefrom.

Ink for use contains a solvent and charged coloring
particles similar to those in the fourth example.

The size of, charged coloring particles for use in this
examplerangesfromOZtomeandlargerthanO 1 pm
as the size of poly 4-ethylene fluoride meshes forming
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- 34 - carrier liquid having a |low dielectric constant; a transfer
nmedi um for carrying and noving an ink I mge forned of ink droplets
ejected fromsaid ink j et recording head; a transfer means for
transferring the ink imge wit- ten to said transfer nmediumon a
recordi ng nedi um by bringing said recaording mediumin contact with
said transfer medi um - 18 -

the aforementioned means 304 for removing a solvent.

The operation will sabsequently be described.
~ In the initial state where no recording signal is input,
the means 304 for removing a solvent, the pressure
roller 306 and the cleaning blade 325 of the transfer
drum cleaning device 307 are so held as to be pressed
against or released from the transfer drum 201. Solid
lines designate a state in which the means 304 for re-
moving a solvent, the pressure roller 306 and the clean-
ing blade 325 are pressed agaiust or kept in contact with
the transfer druri 301, whereas broken lines 304', 306,
325’ indicate that they are released therefrom; in the
initial state, they are held in position as indicated by the
broken lines. ,

- When the recording signal is input to the recording
head 302 in that state, an ink image is formed on the
outer peripheral surface of the transfer drum 301 Like
the aforementioned recording head 202 in the fourth
example (FIG. 7), the cam (235) and the motor (236) are
used to perform the operation of forming the ink image
by means of the recording head 302. '

‘When the formation of the ink image is terminated,
the corona charger 303 irradiates corona ions nega-
tively polerized as in the case of charged coloring parti-
cles in the ink and the charged coloring particles con-
tained in the ink image are temporarily fixed before
being separated from the solvent. As the operation of
temporarily fixing the ink image and that of separating
the solvent are the same as those described in the other
examples, the description of them will be omitted.

In this example, the timing at which corona ions are
irradiated by the corona charger 303 is synchronized
with the formation of the ink image. In other words, the
corona charger 303 is used to irradiate corona ions in
synchronization with each rotation of the transfer drum
301 during the formation of the ink image.

Subsequently, the means 304 for removing 2 solvent
is pressed against the transfer drum 301 soasto suckand
remove the solvent thus separated from the transfer
drum 301. Since the adhering force of the charged col-
oring particles is acting with the surface of the transfer
drum 301, they will never be peeled off the surface of
the means 304. As the solvent is instantly adsorbed
when poly 4-ethylene fluoride meshes as the means 304
for removing a solvent come into contact with it, the
ink image on the transfer dram 301 is concentrated and
becomes fit for transfer.

Then the transfer drum 301 and the pressure roller 2
306 are caused to abut against each other to apply pres-
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a nmeans for tenporarily fixing the charged coloring particles in the
ink tmage on said transfer nedium until the ink image is led to said
transfer neans after the ink image is formed on said transfer nedium
and a neans for absorbing and renoving a solvent on said transfer
mediumwi th the charged coloring parti - cles tenmporarily fixed by said
fi xing neans. 10. A transfer type ink jEtl%Tinter as clainmed in claim?9,
wherein said absorbing and renovi ng neans has a

sure and while the recording paper 308 is allowed to
pass through the pressurized portion, the pressure thus
applied is used to transfer the ink image on the transfer
dram 301 to the recording paper 308. At this time, a
high-quality image is obtainable on the recording paper
308.

When the transfer of the ink image to the recording
paper 308 is terminated, the cleaning blade 325 is made
to abut against the transfer drum 301 so as to peel and
remove the residual ink image off the surface of the
transfer drum 301. After the passage of predetermined
time, the cleaning blade 325 is released the contact

* condition to restore the original condition.

In this example, the means 304 for removing a soi-
vent, which is 2 poly 4-ethylene fluoride mesh roller as
the material for sucking and absorbing the solveat,
makes it possible to form a concentrated ink image on
the fransfer drum 301 without using an evaporation
means. Moreover, the inside and outside of the printer
can be prevented from being contaminated by the gen-
eration of vapor of the solvent contained in the ink.
Although poly 4-ethylene fluoride meshes have been

" employed as the means for removing a solve in this
example, similar effect may be achieved by using sili-
cone rubber or the like as a material for sucking and
absorbing the solvent. With respect to the timing at
which the irradiation of corona ions and solvent re-
moval using the means 304 are effected in this example,
these process steps may be taken collectively after the
operation of forming the ink image is terminated.

The present invention is applicable to not only the
conductive material as a transfer medium but also what
has a surface layer coated with an insulating material.
This is also ﬂu:cuw:wnﬂzany other example of the

_ present invention.

SEVENTH EXAMPLE

FIG. 12 is a side view of the principal part of a trans-
fer type ink jet printer as a seventh example.

In this example, the printer comprises the recording
head 302, the corona charger 303 as 2 means for tempo-
rarily fixing charged coloring particles in an ink image,
a means 354 for removing a solvent, this means being a
metal mesh roller, the pressure roller 306 as a transfer
means, and the transfer drum cleaning device 307, these
being successively arranged around a transfer drum 351
as a transfer medium.

As the recording head 302, the corona cbarg=r303,
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hol e di ameter sufficiently smaller than the size of charged col oring
"particle and is nmade of a material in the formof a roller for sucking and
absorbing the sol- vent. 11. Atransfer type ink jet printer as clai nmed
in claim9. wherein said absorbing and renovi ng neans com prises a roller
having a netal nmesh | ayer on the surface and a neans for applying voltage
bet ween said netal nesh |ayer and said trahgfer- nedi um 12. A transfer
type ink jet printer, conprising:

the pressure roller 306 and the transfer drum cleaning
device 307 are similar to those in the sixth exampie, the
detailed description of them will be omitted.

Ink contains the solvent and the charged coloring
particles in the fourth example, the charged coloring
particles being negatively charged. - ]

The transfer drum 351 is provided with a conductive
elastic layer 361 around a metal pipe 360 and further an
insulating fluorine coating 362 on the surface layer. A
voltage of 500 V is applied between the means 354 for
removing a solvent and the conductive elastic layer 361.
The conductive elastic layer 361 is positively polarized
contrary to the charged coloring particles. The means
354 for removing a solvent is 2 metal mesh roller which
is 4 mm thick and has spaces 20 um in diameter. In this .
case, the method of applying voltage between the trans-
fer drum 351 and the means 354 is not limited to what
bas been stated above. Instead, the voltage polarized
opposite to the charged coloring particles may be ap-
plied to the transfer dram 351 or what is polarized iden-
tically with the charged coloring particles may other-
wise be applied to the means 354.

As the operation is similar to that in the sixth exam-
ple, the description thereof will be omitted.

In this example, 2 concentrated ink image can be
formed on the surface of the transfer drum 351 without
using an evaporation means since the means 354 for
removing a solvent in the form of a metal mesh roller.

* Since the metal meshes to which the voitage has been
applied is used, the solvent is absorbed while the elec-
trostatic force for fixing the charged coloring particles
onto the surface of the transfer drum is utilized. For the
reason stated above, the diameter of the space in the
metal meshes as the means 354 for removing a solvent
may be greater than the size of the charged coloring
particles as well. Consequently, the capillary force act-
ing on the absorption of the solvent can be adjusted
when the metal mesh size is set. The concentration of
ink can thus be controlled to make the ink image fit for
transfer. ]

EIGHTH EXAMPLE
FIG. 13 is a side view of a means for removing 2 solve
in a transfer type ink jet printer as an eighth example
and FIG. 14 is an enlarged perspective view thereof.
" As the total arrangement of this example is similar to
that of the sixth example, the description thereof will be -
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an ink jet recording head for ejecting droplets of ink i n which charged
coloring particles have been di spersed in a solvent in the form of

lnsul ati ng carrier liquid having a | ow dielectric constant; a
transfer mediumfor carrying and noving an ink i mage fornmed of ink
droplets ejected fromsaid ink j et recording head; a transfer neans
for transferring the ink i mrage wit- - 2kn-to said transfer nediumon a
recordi ng medi um by bringing said recording nediumin contact with

omitted.

In FIGS. 13, 14, a means 374 for removing a solvent
is provided with a number of metal pins 375 offering
excellent wetting properties with respect to the soivent
and a support 376 for supporting the pins 375. The
pin-to-pin 375, 375° space is set at 30 pm. In FIG. 14,
though some of the pins 375 are locally illustrated, these

. pins are provided over the whole surface of the support
376. The support 376 is provided with 2 number of small
holes 376a in addition to a pin-supporting portion. Ball
bearings are used to couple the support 376 to a support
shaft 377 so that the support is made rotatable. The
support shaft 377 is solid with an air flow passage
formed inside. Air is sent by a compressor or the like
from an inlet 377z of the support shaft 377 and led out
from air outlets 3776 in direction of F of FIG. 14. A
solvent recovery container 378 is installed close to the
means 374 for removing a solvent and supplied with a
solvent-absorbent material 379 on the bottom and the
side of it.

The operation of removing the solvent will subse-
quently be described.

As in the case of the sixth example (FIG. 11), the
means 374 for removing a solvent is made to abut
against the solvent separated on the transfer drum 301.
When the spins 375 contact the solvent, the capillary
force between the adjacent pins 375, 375 and the wet-
ting of the pin 375 itself the solvent is instantly re-
moved. As the size of the ink image is minimum 120 pm
in diameter and the pin-to-pin space is 30 um, the sol-
vent is removed without fail. After the solvent is re-
moved by the means 374 for removing a solvent, com-
pressed air is blown out of the air outlets 3775 to blow
off the solvent sticking to the pins 375, whereby it is
recovered into the solvent recovery container 378.

In this example, a concentrated ink image can be
formed by the means 374 for removing a solvent on the
surface of the transfer drum 301 without using an evap-
oration means. The ink image is alsc prevented from
being badly affected by the solvent vapor.

NINTH EXAMPLE

FIG. 15 is a perspective view of a transfer type ink jet
printer as a ninth example.

FIG. 16 is a sectional view takea on an imaginary
plane H of FIG. 15. ' -

In this example, the printer comprises a recording
bead 453, a corona charger 454 as a means for temporar-

This i the replacement sheet

2 0 JAN 1998

Data:



said transfer medium  a neans for temporarily fixing the charged col oring

particles in the ink image on said transfer nedi um until the ink inmage
is led to said transfer neans after the ink image is fornmed on said
transfer medium a neans for absorbing and renoving a solvent on said
transfer mediumw th the charged coloring parti - cles tenmporarily fixed

by said fixing nmeans; and a neans for tegmvering the sol-vent fromsaid
absor b- i ng and renovi ng nmeans.

ily fixing charged colonng particles in an ink image, a

means 457 for removing a solvent, this means being

equipped with a solvent recovery device 470 using a

surface active aqueous liquid agent, a pressure roller

460, and a transfer drum cleaning device 462, these

being successively arranged around a transfer drum 450

as a transfer medium.

The transfer drum 450 is similarly arranged as what
has been described in the fourth example (FIG. 7), in-
cluding a conductive elastic layer 451 around a metal
pipe 452. The transfer drum 450 is rotatable in direction
of arrow A via a fixed gap with respect to the recording
head 453.

The recording head 453 and the corona charger 454
are similar to those referred to in the fourth exampie
(FIG. 7). Numeral 456 denotes a tungsten wire, 455 a
housing, and 465 a high-tension voltage supply.

A means 457 for removing a solvent using such a
surface active aqueous liquid agent include 2 container
459 for containing the surface active aqueous liquid
agent 458, part of the transfer drum 450 being allowed
to pass through the surface active agent 458. In this
example, 1% aqueous liquid of a-olefin sulfonate was
used as the surface active aqueous liquid agent 458. In
this case, the surface active aqueous liquid agent 458 is
not limited to this sort but use can be made of acyl
peptide, alkyl benzine sulfonate, N-acyl methyl taurine
or the like in a single substance or in combination to
provide a 0.1 to 10% surface active aqueous liquid agent
or to provide a single liquid substance.

The solvent recovery device 470 provided for the
meaus 457 for removing a solvent is such that an alumi-
num solvent adsorbent roller 471 is rotatably support in
direction of F of FIG. 15 and that part of the adsorbent
roller 471 passes through the aqueous surface active
aqueous liquid agent. A solvent recovery groove 473
and a blade 475 having a solvent recovery container 474
are made to abut against the solvent adsorbent roller
471. The solvent adsorbent roller 471 may be made of
not only aluminum but also a lyosolvent material In
addition, use can be made of material discharging a
solvent that has once been adsorbed when an external
force is applied thereto from the outside, the material
“being such as urethan foam, polypropylene fiber, poly-
styrene fiber and the like having high voids but, though
having high adsorbent properties with respect to the
solvent, offering poor solvent retaining force. More-
over, use may also be made of active carbon having
absorbent action on the solvent.
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The pressure roller 460 is similar to what has been
referred to in the fourth example and rotates at the same
peripheral speed as that of the transfer drum 450 in
direction of arrow B via recording paper 461 as a re-
cording medium while it is pressed thereagainst.

The transfer dram cleaning device 462 includes 2
cleaning blade 463 of urethan rubber and a housing 464.
The cleaning blade 463 is connected w0 a drive means
(not shown) and it edge being so arranged that it can
sbut against the surface of the transfer drum 450 and can

also be released therefrom.
Ink for use contaws a solvent and chafged coloring

particles similar to those in the fourth example.

The operation will subsequently be described.

In the initial state where no recording signal is input,
like in the fourth.example, solid lines designate the pres-
sure roller 460 and the cleaning blade 463 are pressed
against or kept in contact with the transfer dram 450,
whereas broken hines 460’, 463’ indicate that they are
released therefrom; in the initial state, they are held in
position as indicated by the broken lines.

When the recording signal is mput to the recording
head 453 in that state, an ink image is formed on the
outer peripheral surface of the transfer drum 450. Like
the aforementioned recording head in the fourth exam-
ple (FIG. 7), the same will be applied to the recording
head 453 in this case where the ink image is formed
thereby.

While the ink image is being formed, negatively po-

larized coroma ioms idemtical in polarity with the

charged coloring particles in the ink are irradiated by
the corona charger in synchronization with the record-
ing of the ink image. The charged coloring particles in
the ink image are temporarily fixed onto the transfer

_drum 450 before being separated from the solvent. In

this example, the timing at which corona ions are irradi-
ated by the corona charger 454 is synchronized with the
formation of the'ink image. In other words, the corona
charger 454 is used to irradiate corona ions in synchro-
nization with each rotation of the transfer drum 450
during the formation of the ink image.

Subsequently, the solvent thus separated is removed .

by the means 457 for removing a solvent by causing it to

contact the surface active aqueous liquid agent. Refer- -

ring to FIGS. 16, 17 and 18, the operation of removing

the solvent by the means 457 for removing a solvent
using the surface active aqueous liquid agent 458 will be
described. FIGS. 17, 18 illustrate the state of the ink
image 140 in the surface active aqueous liquid agent
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13. Atransfer type ink jet printer as clainmed in claim12, wherein said
absorbi ng and renovi ng neans com prises a cylindrical support and a nunber
of nmetal pins having excellent wetting properties with respect to the
solvent, and said recovering neans has a nunber of small hol es provided
needl e-to-needle in said cylindri- cal support, air blowing outlets
arranged inside said cylindrical support and directed to said respective
smal | hol es, and a container for recoveFiﬁd The solvent air-

458. As shown in FIG. 16, the sorface active aqueous
liquid agent 458 is contained in the container 459 and
part of the transfer drum 450 is arranged so that it ro-
tates within the surface active aqueous liquid agent 458
in direction of arrow A. As shown in FIG. 17, more-
over, the centrifugal force acts on the ink image 140 on
the surface of the transfer drum 450 in direction of
arrow K as the transfer drum rotates in the surface
active aqueous liquid agent 458 in direction of arrow K.
Since molecules 496 of a surface active agent are
formed of those hydrophilic and hydrophobic, those
hydrophobic directionaily stand in line on the interface
of the solvent 142 and are readily absorbable, this resuits
in acting as what greatly reduces the adhesive force of
the interface between the solvent 142 and the transfer
drum 450. The ink image 140 irradiated with the corona
ions undergoes the separation of the charged coloring
particles 141 from the solvent 142 causes the solvent 142
to secede from the surface of the transfer drum 450 into
the surface active aqueous liguid agent 458 as it rolls up
as shown in FIG. 18 due to the centrifugal force as wells
as the action of the surface active agent. As the charged
coloring particles 141 stick to the surface of the transfer
drum 450 as stated above and are temporarily fixed
thereto at this time, they will never be peeled off by the
force originating from the fluid viscosity and the cen-
trifugal force received when they passes through the
surface active aqueous liquid agent 458. When the trans-
fer drum 450 is freed from the surface active aqueous
liquid agent 458, the ink image 140 on the surface of the
transfer drum 450 becomes what bears concentrated
charged coloring particles.

Even when a single aqueous substance is employed as
the surface active aqueous liquid agent 458, the action
of removing the solvent is effected by the centrifugal
force as the transfer drum 450 rotates. However, the
rolling-up of the solvent 142 in the surface active aque-
ous liquid agent 458 is more effectively implemented in
a case where a surface active aqueous liquid agent other
than the aqueous substance is used because, in addition
to the centrifugal force, the voluntary rolling-up of the
solvent 142 is effected. When the surface active aquecus
liquid agent is used, moreover, surface agent molecules
496 are adsorbed into the surface of the solvent 142
remaining in the surface active aqueous liquid agent 458
to let the colloidal protective action work, which is
further effective for the purpose as the solvent 142 is
hardly allowed to stick to the transfer drum 450 again.
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bl own. 14. Atransfer type ink jet printer, conprising: an ink jet
recordi ng head for ejecting droplets of ink I n which charged col oring
particl es have been di spersed in a solvent in the formof insulating
carrier liquid having a | ow dielectric constant; a transfer medi um for
carrying and noving an ink i mge forned of |nk droplets ejected from
sai d ink j et recordi ng head,; a transf @ -means for transferring the
i nk i mage from

The solvent 142 within the surface active agueous
liquid agent 458 is recovered by the solvent recovery
device 470. Referring to FIG. 15, 2 mechanism of re-
covering the solvent will be described. Since the sol-
vent-adsorbent roller 471 is lyophilic, it selectively ad-
sorbs the solvent in the surface active aqueous liquid
agent 458 when it passes through the surface active
aqueous liquid agent 458. The solvent adsorbed into the
sohnuuquoﬂxmmroﬂer4711sscnqxxibythetﬂade475
in contact with the solventadsorbent roller 471 into the
solvent recovery groove 473. As the bottom of the
solvent recovery groove 473 is inclined toward the
solvent recovery container 474 attached to the side of
the solvent recovery groove 473, the solvent 142 thus
scraped into the solvent recovery groove 473 is recov-
ered into the solvent recovery container 474.

The number of revolutions of the solvent-adsorbent
roller 471 should .be set in conformity with the material
used for the solvent-adSorbent rolier 471, that is, the
wetting properties of the material used for the solvent-
adsorbent roller 471 with respect to the surface active
aqueous liquid agent 458. With a material easier to wet,
the surface active aqueous liquid agent 458 together
with the solvent 142 may be adsorbed into the solvent-
adsorbent roller 471 unless it is rotated at low speed.
Therefore, the solvent-adsorbent roller 471 should pref-

- erably be made of a material which is hard to wet with
water, whereas the solvent-adsorbent roller 471 should
preferably the operated at possible low speed.

Then the transfer drum 450 and the pressure roller
460 are made to abut against each other to apply pres-
mneandthensxnﬂnn;pqxxdGlasanxnnhngnmﬂnun
is passed through the pressurized portion so as to trans-
fer the ink image on the surface of the transfer drum 450
to the recording paper 461 under the pressure. A good
ggahannagzlsthencﬁnaumbkzonthereoonhng;mper

1

When the ink image is completely transferred to the
recording paper 461, the cleaning blade 463 abuts
against the transfer drum 450 and the residual in image
on the surface of the transfer drum 450 is peeled off and
removed. With the passage of predetermined time, the
cleaning blade 463 is released from contacting the trans-
fer drum and restores the original condition.

In this example, a concentrated ink image can be
formed by the means 457 for removing a solvent on the
surface of the transfer drum 450 using the surface active
aqueous liquid agent 458 without using an evaporation
means. As the means 457 for removing a solvent is
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said transfer mediumto a recordi ng medi um a nmeans for tenporarily

fixing the charged coloring particles in the ink inmage onto said
transfer medi um until the ink image is led to said transfer neans after
the ink image is forned on said transfer nedium ~and a nmeans for
renoving a solvent by bringing the sol - vent on said transfer nedium
with the charged coloring particle§ ?éﬁporarily fixed by said fixing

means in contact with water or "a surface active

equipped with the solvent recovery device 470, the
solvent 142 is prevented from sticking to the surface of
the transfer drum 450. The inside and outside of the
printer are also prevented from being contaminated by
the generation of vapor of the solvent forming the ink.

TENTH EXAMPLE

FIG. 19 is a perspective view of a transfer type ink jet
printer as a tenth example.

In this example, the printer comprises the recording
head 453, the corona charger 454 as a means for tempo-
rarily fixing charged coloring particles in an ink image,
the means 457 for removing a solvent, this means being
equipped with the solvent recovery device 470 using
the surface active aqueous liquid agent 458, the pressure
roller 460, and a transfer belt cleaning pad 4221, these
being successively arranged around a transfer belt 4110
as a transfer medium.

The transfer belt 4110 is mounted on a conveying
mechanism having a drive roller 4111, a driven roller
4112 and a tension roller 4113 and moved in direction of
arrow G of FIG. 19. :

Ink for used in this example contains the solvent and
the charged coloring particles used in the ninth exam-
pie.

The transfer belt 4110 is similar in construction to
what has been referred to as 209 in the fifth example
(FIG. 10). N

The means 457 for removing a solvent having the
solvent recovery device 470 and using the surface ac-
tive aqueous liquid agent 458 is such that a supply slit
4117 is connected via a supply pump 4118 to a surface
active aqueous liquid agent tank 4119 for containing the
surface active aqueous liquid agent 458.

Moreover, a recovery slit 4115 is connected via a
recovery pump 4116 to the surface active aqueous lig-
uid agent tank 4119. The supply and recovery slits are -
integrally formed with 2 member 4120 and the respec-
tive openings are arranged in the axial direction of the
tension roller 4113. The solvent recover device 470 is
also situated in the surface active aqueous liqui t
tank 4119, quid ages

The operation will subsequently be described.

As the operation of forming the ink image using the
recording head 453 and that of irradiating corona ions
using the corona charger 454 to temporarily fix the ink
image and to separate the charged coloring particles
from the solvent are the same as those described in the
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aqueous |iquid agent. 15. A transfer type ink jet printer, conprising:
an ink jet recording head for ejecting droplets of ink I n which charged -
coloring particles have been di spersed in a solvent in the form of

i nsul ati ng carrier liquid having a |l ow dielectric constant; a
transfer medium for carrying and noving an ink I mage fornmed of ink
droplets ejected fromsaid ink j et &%cordi ng head; a transfer neans
for transferring the ink inage from

ninth example, the description of them will be omitted.

The member 4120 is located opposite to the transfer
belt 4110 bearing the ink image with a small gap there-
between. The surface active aquecus liquid agent 458
supplied from the liquid tank 4119 via the supply pump
4118 is uniformly applied through the supply slit 4117 to
the ink image on the transfer beit 4110. The surface
active aqueous liquid agent 458 thus uniformly applicd
is recovered from the recovery slit 4115 via the recov-
ery pump 4116 into the surface active aqueous liquid
agent tank 4119. In this case, the recovery slit 4115 is
arranged 30 as to operate the recovery pump 4116 to
avoid the presence of negative pressure in a portion
opposite to the transfer belt 4110. It is therefore possible
to recover the solvent from the ink image on the surface
of the transfer belt 4110, together with the surface ac-
tive aqueous liquid agent 458 supplied from the sapply
slit 4117. In this case, the charged coloring particles
forming the ink image will never be peeled off the sur-
face of the transfer belt 4110 as an adhesive force as
strong as what has been described in the ninth example
is acting with the transfer belt 4110. As a resut, a con-
centrated ink image can be formed on the surface of the
transfer belt 4110 and a properly concentrated mk
image can also be transferred to the recording paper 461
by means of the pressure roller 460.

As the solvent recovery device 470 is arranged in the
surface active aqueous liquid agent tank 4119 and used
to remove the solvent from surface active aqueous lig-
uid agent 458 recovered from the recovery slit 4115 via
the recovery pump 4116 and to supply only the surface
active aqueous liquid agent 458 via the supply pump
4118 to the supply slit 4117.

FIG. 20 is a sectional view of the surface active aque-
ous liquid agent tank 4119. The suriace active aqueous
liquid agent 458 recovered through the recovery pump
4116 is made to flow from an inlet pipe 4121 via ure-
thane foam as a solvent-adsorbent material 4124 into the
surface active aqueous liquid agent tank 4119. At this
time, the solvent contained in the surface active aqueous
liquid agent 458 is adsorbed into the solvent adsorbent
material. The solvent-adsorbent material 4124 is made
rotatable by 2 motor 4123 and the solvent is uniformly
adsorbed into one side of the solvent-adsorbent material
4124. The solvent-adsorbent material 4124 may be
driven by not only a motor but also drive-force trans-
mitting means annularly arranged. An outlet pipe 4122
is used to suck only the surface active aqueocus liquid
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said transfer mediumto a recording medi um a neans for tenporarily

fi xing the charged col oring particles in the ink inmage onto said
transfer medi um until the ink image is led to said transfer neans after
the ink image is fornmed on said transfer nedium a nmeans for renoving a
sol vent by bringing the sol - vent on said transfer nediumw th the

char ged coloring particles tenporarrlﬁsrixed by said fixing

agent 458 and supply it via the supply pump 4118 to the
supply slit 4117.

Although the single aqueous substance may be used
-to remove the solvent even in this example, it is more
effective to employ the surface active aqueous liquid
agent 458 as in the case of the ninth example. With
respect to the timing at which the irradiation of corona
ions and solvent removal using the means 457 for re-
moving a solvent are effected, these process steps may
be taken collectively after the operation of forming the
ink image is terminated. More specifically, while the
corona charger 454 is used for corona irradiation in
synchronization with each rotation of the transfer belt
4110 during the formation of the ink image, the means
457 for removing a solvent is employed to remove the
solvent. In addition, while corona ions are collectively
irradiated after the formation of the ink image is termi-
nated.themmsds'lforremovmgasolventmaybe
used to remove the solvent in this cxample.

In this example, the means 457 for removing a solvent
using the surface active aqueous liquid agent 458 makes
ntpossﬂ:letoformaconcentratedmkmagconthc
transfer belt 4110 without using the means for evaporat-
mgthesolventcontamedmthemknnage. Since the
means 457 for removing a solvent is equipped with the
solvent recovery device 470, the solvent is prevented
from sticking to the surface of the transfer belt 4110
again. Moreover, the inside and outside of the printer
can be prevented from being contaminated by the gen-
eration of vapor of the solvent contained in the ink.

Although both the charged coloring particles in the
ink and the corona ions to be irradiated are negatively
polarized in the ninth and tenth examples, similar effect
iswl;icvableevcnwhmbothofthemarepodth:ly

In the first through teath examples statad above, the
corona ions thus irradiated and the charged coloring
pamclacontnmedmthemkarepolanzedopposxteto
each other to ensure similar effect; however, both of
them should preferably be polarized identically for the
following reason.

FIGS. 21 and 22 illustrate the conditions of the ink
image on the transfer medium when the corona ions
polarized negatively as the charged coloring particles in
the ink are iradiated. In comparison, FIGS. 23, 24
illustrate the conditions of the ink image on the transfer
medium when the corona ions polarized positively, that
is, those polarized opposite to the charged coloring
particles in the ink are irradiated. In these cases,
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-36- nmeans in contact wwth water or a surface active agueous
|  qutrd agent; and

- 29 =

charged coloring particles 541 are negatively charged,
whereas a transfer medium 501 is grounded.

When 2 small amount of corona ions polarized identi-
cally with the charged coloring particles 541 in the ink,
that is, those polarized negatively are irradiated by a
corona charger 543, the charged coloring particles 541
dispersed in an ink image 540 are concentrated and
separated from a solvent 542 as previously noted.

‘When a large amount of corona ions polarized identi-
cally with the charged coloring particles 541 in the ink

-are irradiated by the corona charger 543, the surface of
the ink image 540 is negatively charged as shown in
FIG. 22 and the charged coloring particles 541 stick to
the surface of the transfer medium 501 as they are af-
fected by the electrostatic force. At this time, there is
produced the force of causing the solvent 542 on the
surface of the ink image 540 negatively charged by that
large amount of negatively-polarized corona ions 543 to
move toward the surface of the transfer medium 501
and the shape of droplets of the solvent 542 on the
surface of the ink image 540 changes to decrease in the
direction of height of the ink image 540 and tends to
expand in comparison with the contact area between
the ink image 540 and the transfer medium 501. On the
contrary, the charged coloring particles 541 keep intact
the contact area between the ink image and the transfer
medium 501 before ion irradiation, so that a concen-
tnnndlnkxnmgerends|n1;munngxunrthetnnmﬂx
medium 501

Consequently, there is formed a stable ink image
without being affected by the mount of negatively-pola-
rized corona ions 543 when the corona charger is used
toxnmdumcthecxnomalonspokuumd1dmnumﬂy”wnh
the charged coloring particles 541 in the ink. -

When a small amount of corona ions 544 polarized
opposite to the charged coloring particles 541 in the ink
are irradiated by the corona charger, the surface of the
ink image 540 is positively charged as shown in FIG. 23
and the charged coloring particles S41, which are af-
fected by the electrostatic force, move close to the
suﬁhcecﬁ%henﬂ:unageSQB1hnmﬁﬁhngtosucktoihe
transfer medium 501.

When, moreover, a large-amount of inversely-pols-
rized corona ions 544 are irradiated thereby, the surface
‘of the ink image 540 is positively charged as shown in
FIG. 24 and though the charged coloring particles 541
tries to move close to the surface of the ink image 540
because of the electrostatic force, there is produced the
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a solvent recovery device for recovering the sol vent fromwater or

t he. surface active aqueous liquid agent in said renpving neans.

.16. Atransfer type ink jet printer as clained in claim 15, wherein said
renovi ng neans conprises a supply slit situated opposite to said transfer
mediumvia a very small gap and used for sg&plylng wat er or a surface
active aqueous liquid agent to the surface Said trans- fer nedium and
a recovery slit situated opposite to said transfer nediumvia a very snal

gap and used fOr I eg, e of causing the solvent 542 on the surface of the ink
image 540 positively charged by that large amount of
positively-polarized corona ions 544 to move toward
the surface of the transfer medium 501 and the shape of
droplets of the solvent 542 on the surface of the ink
image 540 changes to decrease in the direction of height
of the ink image 540 and tends to expand in comparison
with the contact area between the ink image 540 and the
transfer medium S01. However, the charged coloring
particles 541 keep intact the contact area between the
ink image 540 and the transfer medium 501 before ion
irradiation, thus succeeding in forming a concentrated
ink image near the transfer medium 501.

Notwithstanding, the concentration of the ink is poor
in comparison with a case where the identically-pole-
rized ions are irradiated (FIGS. 21 and 22) since there is
produced no force of causing the charged coloring
particles 541 themselves to move toward the surface of
the transfer medium 501

When ﬂm=:xnona:ﬂuugarzsxu2d to irradiate the
positively-polarized corona ions 544, that is, those po-
larized opposite to the charged coloring particles 541 in
the ink, the ink image to be obtained varies with the
‘amount of pasitively-polarized corona ions 544.

This means that when the timing at which corona
ions are irradiated is synchronized with the formation of
the ink image, the corona ions thus irradiated are accu-
mulated each time the transfer medium 501 rotates once
during the formation of the ink image and this makes
different the amount of corona ions to be irradiated on
each ink image. Therefore, there should be contrived a
method of forming a stable ink image without being
.dﬁunaibytheammuntofconmmiomsn:beunumuuL
in other words, the coronaions polarized identically
unﬂzﬂmnﬂnuguiaﬂonngpanmﬂesumnmmaduxﬂmunk
should preferably be irradiated.

When the means for applying a solvent is used to
apply the solveat forming the ink to the surface of the

~ transfer medium, the application pressure acts on the

- charged coloring particles. If identically-polarized co-
tcnaxonsanzunuhauxt1me<ﬂuuz=d<xﬂonng;mmucks
541 will never be disturbed since a strong adhesive
force is acting on the charged coloring particles 541 in
the ink image 540 with respect to the surface of the
transfer medium S01.

On the contrary, the charged coloring particles 541
tends to be disturbed since the adhesive force between
the charged coloring particles 541 in the ink image and
the surface of the transfer medium 501 is weak when
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covering the water or the surface active aqueous liquid agent supplied via

said supply slit to the surface of said transfer nedium 17. A

transfer type ink jet printer as clained in claim 15, wherein aid sol vent
recovery device is made of a rotatable solvent-adsorbent material. -~ 18,
A transfer type ink jet printer as clained inclaim 1, 2, 5, 9, 12, 14 or
15, wherein said transfer mediumis fornmed with a transfer drum 19. A

transfer type ink jet printer as cl ai_me:ﬂ_i n claim

only the small amount of poSitively-polarized corona
ions 544, that i3, those polarized opposite to the charged
coloring particles 541 are irradiated.

When, moreover, the solvent 542 is peeled off the
surface of the transfer medium 501 by the force origi-
nating from the fluid viscosity to regulate the thickness
of the solvent applied, a strong adhesive force acts on
the charged coloring particles 541 in the ink image with
respect to the surface of the transfer medivm 501 if
identically-polarized corona ions are irradiated. The
charged coloring particles are thus prevented from
being peeled off the surface of the transfer medium S01.

If, on the other hand, only a small amount of positive-
ly-polarized corona ions 544, that is, those polarized
opposite to the charged coloring particles 541 are irradi-
ated, the charged coloring particles 541 tends to be
peeled off the surface of the transfer medium 501 since
the adhesive force between the charged coloring parti-
cles 541 in the ink image and the surface of the transfer
medium 501 is weak. Since the force originating from
the fluid viscosity is particularly inflnential in a case
when the thickness of the solvent is regulated, the iden-
tically-polarized corona ions should be irradiated.

As set forth above, it is effective to contrive a method
of forming a stable ink image without being affected by
the amount of corona ions to be irradiated, that is, to
irradiate the corona ions polarized identically with the
charged coloring particies contained in the ink.
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1, 2, 5, 9, 12, 14 or 15, wherein said transfer nediumis forned with a

transfer belt. 20. Atransfer type ink jet printer as clained in claim
1, 2, 5 9, 12, 14 or 15, wherein said fixing nmeans com prises a neans
for irradiating an ink image with ions. 21. A transfer type ink jet

printer as clainmed in claim 1, 2, 5 9, 12, 14 or 15, wherein said fixing
means com prises a neans for irradiatiagar ink image with ions polarized-
identically with the charged coloring parti- cles.

What is claimed is:

an ink jet type record/write means for ejecting ink
droplets in which charged coloring particles have
been dispersed in a solvent in the form of insulating -
carrier liquid having a low dielectric constant;

a transfer medium for carrying and moving an ink
image formed of ink droplets ejected from said ink
jet type record/write means;

a transfer means for transferring the ink image writ-
ten to said transfer medium on a recording medium
by bringing the recording medium in contact with
said transfer medinm; and

a means for temporarily fixing the charged coloring
particles in the ink image on said transfer medium
until the ink image is led to said transfer means after
the ink image is formed on said transfer medium.

2. A transfer type ink jet printer, comprising:

an ink jet type record/write means for ejecting drop-
lets of ink in which charged coloring particles have)-
been dispersed in a solvent in the form of insulating

carrier liquid having a low dielectric consmnt,

a transfer medium for carrying and moving an ink
image formed of ink droplets ejected from said mk
jet type record/write means;

a transfer means for transferring the ink image writ-
ten to said transfer medium on 2 recording medium
by bringing said recording medium in contact with
said transfer’ medinm;

a means for temporarily fixing the charged coloring
particles in the ink image on said transfer medium
until the ink image is led to said transfer means after
the ink image is formed on said transfer medium;
and

a means for removing a solvent on said transfer me-
dium with the charged coloring particles temporar-
ily fixed by said fixing means.

3.Atransfertypemk3etprmterasclazmedmc]a1m2,

wherein said removing means comprises a solvent-
adsorbent roller baving excellent werting properties
with respect to the solvent while rotating in contact
with said transfer medium.

. &Atranst‘ertypemk;etprmterasclannedmclamz,
wherein said removing means comprises 2 solvent-
remoaoving roller having an elastic layer on a surface
thereof, rotating in contact with said transfer medium
and squeezing the solvent on said trapsfer medium, and
a means for recovering the squeezed solvent on said
transfer medium.

—_— This is the replacement sheet
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S. A transfer type ink jet printer, comprising:

an ink jet type record/write means for ejecting drop-
lets of ink in which charged coloring particles have
been dispersed in a solvent in the form of insulating
carrier liquid having a low dielectric constant;

a transfer medium for carrying and moving an ink
image formed of ink droplets ejected from said ink
jet type record/write means;

a transfer means for transferring the ink image writ-
ten to the transfer medium on a recording medium
by bringing said recording medium in contact with
said transfer medium;

a means for temporarily fixing the charged coloring
particles in the ink image on said transfer medium
until the ink image is led to said transfer means after
the ink image is formed on said transfer medium:;

a means for applying the solvent to the ink image
with the charged coloring particles temporarily
fixed by said fixing means; and

a solvent-thickness regulating means for making the
thickness of the solvent constant.

6. A transfer type ink jet printer as claimed in claim §,
wherein said applying means comprises a solvent con-
tainer for containing the same solvent as what is con-
tained in the ink and a head for applying the solvent,
said head having slit through whic:xn;he solvent in said

- - - the . e e.
sol;.el;: tconnnmnersmlge i ljec:i ptgnter as cl:.'lxri%d in claim 5,
wherein said solveat-thickness regulating means, which
is situated in said solvent container, comprises a roller
for regulating the thickness of a solvent, a peeling plate
for removing a solvent adhbering to the surface of said
roller for regulating the thickness thereof, and race
rings attached to both ends of said roller. _

8. A transfer type ink jet printer as claimed in claim §,
wherein said applying means is situated opposite to said
transfer medium via a very small gap and has a solvent
supply slit through which the solvent is supplied to the
surface of said transfer medium; and

wherein said soivent-thickness regulating means is

situated opposite to said transfer medium via a very
small gap and has a solvent recovery slit for recov-
ering the solvent supplied by said solvent supply
slit to the surface of said transfer medium.

9. A transfer type ink jet printer, comprising:

an ink jet recording head for ejecting droplets of ink

in which charged coloring particles bave been
dispersed in a solvent in the form of insulating

This is the replacement sheet
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carrier liquid having a low dielectric constant;

a transfer medium for carrying and moving an ink
image formed of ink droplets ejected from said ink
jet recording head:

a transfer means for transferring the ink mage writ-
ten to said transfer medium on a recording medium
by bringing said recording medium in contact with
said transfer medium;

a means for temporarily fixing the charged coloring
particles in the ink image on said transfer medium
until the ink image is led t6 said transfer means after
the ink image is formed on said transfer medium;
and : :

a means for absorbing and removing a solvent on said
transfer medium with the charged coloring parti-
cles temporarily fixed by said fixing means.

10. A transfer type ink jet printer as claimed in claim
9, wherein said absorbing and removing means has a
hole diameter sufficiently smaller than the size of
charged coloring particle and is made of 2 material in
the form of a roller for sucking and absorbing the sol-
vent.

11. A transfer type ink jet printer as claimed in claim
9, wherein said absorbing and removing means com-
prises a roller having 2 metal mesh layer on the surface
and a means for applying voltage berween said metal
mesh layer and said transfer medium.

12. A transfer type ink jet printer, comprising:

an ink jet recording head for ejecting droplets of ink

- in which charged coloring particles have been
dispersed in a solvent in the form of insulating
carrier liquid having a low dielectric constant;

" a transfer medium for carrying and moving an ink
image formed of ink droplets ejected from said ink
jet recording head; )

a transfer means for transferring the ink image writ-
ten to said transfer medium on a recording medium
by bringing said recording medium in contact with
said transfer mediuvm; '

2 means for temporarily fixing the charged coloring
particles in the ink image on said transfer mediom
uatil the ink image is led to said transfer means after
the ink image is formed on said transfer mediun;

a means for absorbing and removing a solvent on said
transfer medium with the charged coloring parti-
cles temporarily fixed by said fixing means; and

a means for recovering the solveat from said absorb-
ing and removing means.
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13. A transfer type ink jet printer as claimed in claim
12, wherein said absorbing and removing means com-
prises a cylindrical support and a number of metal pins
baving excellent wetting properties with respect to the
solvent, and said recovering means has a number of
small holes provided needle-to-needle in said cylindri-
cal support, air blowing outlets arranged inside said
cylindrical support and directed to said respective small
holes, and 2 container for recovering the solvent air-
blown.

14. A transfer type ink jet printer, comprising:

an ink jet recording head for ejecting droplets of ink
in which charged coloring particles have been
dispersed in a solvent in the form of insulating
carrier liquid having a low dielectric c,onstant;

a transfer medium for carrying and moving an ink
image formed of ink droplets ejected from said ink
jet cecording head;

a transfer means Fortmnsfexmgthemkxmagefmm
said transfer medium to a recording medium;

a means for temporarily fixing the charged coloring
particies in the ink image onto said transfer medium
until the ink image is led to said transfer means after
the ink image is formed on said transfer medium;
and

a means for removing a solvent by bringing the sol-
vent on said transfer medium with the charged
coloring particies temporarily fixed by said fixing
meansmcomactmthwa:erorasutfaceacuve
aqueous liquid agent.

- 15. A transfer type ink jet printer, comprising:

an ink jet recording head for ejecting droplets of ink
in which charged coloring particles have been
dispersed in 2 solvent in the form of insulating
carrier liquid having a low dielectric constant;

a transfer medium for carrying and moving an ink

" image formed of ink droplets ejected from said ink
jet recording head;

& transfer means for transferring the ink image from
said transfer medium to a recording medium;

2 means for temporarily fixing the charged coloring
particles in the ink image onto said transfer medium
unulthemkxmagemledto said transfer means after
the ink image is formed on said transfer medium;

a means for removing a solvent by bringing the sol-
vent on said transfer medium with the charged
coloring particles temporarily fixed by said fixing
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means in contact with water or a surface active
aqueous liquid agent; and

a solvent recovery device for recovering the salvent

from water or the surface active aqueous liquid
agent in said removing means.

16. A transfer type ink jet printer as claimed in claim
15, wherein said removing means comprises a supply
sfit situated opposite to said transfer medium via a very
small gap and used for supplying water or a surface
active aqueoas liquid agent to the surface of said trans-
fer medium, and a recovery slit situated opposite to said
transfer medium via a very small gap and used for re-
covering the water or the surface active aqueous liquid
agent supplied via said supply slit to the surface of said
transfer medium.

17. A transfer type ink jet printer as claimed in claim
15, wherein aid solvent recovery device is made of a
rotatable solvent-adsorbent material,

18. A transfer type ink jet printer as claimed in claim
L2§,9, 12, 14 or 15, wherein said transfer medium is
formed with a transfer drum. :

19. A transfer type ink jet printer as claimed in claim
L 25,9, 12, 14 or 15, wherein said transfer mediom is
formed with a transfer belt.

20. A transfer type ink jet printer as claimed in claim
L 25,9, 12, 14 or 15, wherein said fixing means com-
prises 2 means for irradiating an ink image with ions.

21. A transfer type ink jet printer as claimed in claim
1,25,9, 12, 14 or 15, wherein said fixing means com-
prises a means for irradiating an ink image with ions
gloiaxized identically with the charged coloring parti-

R R Y This Is the ropiacoment sheet
*# € L M s w

2 0 JAN i3

Date: *



This is the replacement sheet

Date: 20 JANWSS /



5 77

ohe11g

This is the replacement sheet

Date: 20 JAN 1938



This is the replacement sheet

Date: 2 0 JAH 1998



FIG. &
207 206"
225" X
225 ".“ B ) 206 208
226 AN
ey .
203
222
o
206-P) H= T -
‘.;:r:..:.'.- Syt 215
&/ : 217 218 220
FIG 9
zo;
R} @ \

\\\\#m =1

\ N
230 230 231 2‘31 232 232’

This is the replacement sheet

Date: 2 ¢ JAN 1998



This is the replacement sheét

2 0 JAN 1998

Dates



362

360
361351

This is the replacement sheet



This is the replacement sheet

Date: 2.0 JAN 1988,



~473

&7
475 470

474

This is the replacement sheet

Date: 2 () .JAN 1938



460

461

FIG. 20

a

“z1 j 4B

W22
/ 4124

This iz the repiacement sheet

Dgrer 2 0 JAN 1998



- 10_

501

501
S44
545 541
CONOCO0 540
I 201020 CIONCSOT 5’*2}
FIG. 24 S ¥ 5 S 1O

501

- This is the replacement sheet

20 JAN 898

Date:



- 11 -

FIG. 25 PRIOR ART

FIG. 26 PRIOR ART

\\\\\\‘
“é@ &

This is the replacement sheet

. Date: 20 JAN 1998



- 12-

FIG. 27
PRIOR ART

This is the replacement shaet

pate: 2 0 JAN 1398 |



b

- 37 -
ABSTRACT

TRANSFER TYPE INK JET PRINTER

A transfer type ink jet printer having an ink jet head for

ejecting droplets of ink in which charged coloring parti-

-Cles have been dispersed in a solvent in the form of

insulating carrier liquid baving a low dielectric con-
stant, a transfer medium for carrying and moving an ink
image formed of ink droplets ejected from the head, and
a pressure roller for transferring the ink image written
to the transfer medium to a recording medium. By tem-
porarily fixing the charged coloring particles in the ink
image-onto the transfer medium until the ink image is
led to the transfer means after the ink image is formed
on the transfer medium, good and high-speed image
printing has been made possible without vapor genera-
tion, so that an excellent image free from any printing
pattern is available at a low transfer pressure. There is

- also provided a unit for removing a soivent by making

the solvent on the transfer medium with the charged
coloring particles temporarily fixed by the means for
temporarily fixing the particles contact water or a sus-
face active aqueous liquid agent.
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