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The present invention relates to a transfer printing apparatus,
especially of the type in which ink written into a transfer medium
is condensed and transferred onto a recording medium.

} An ink jet printer of the.type-in which a recording image
is written by ejecting ink drops onto recording éaper by using
pressure applied mechanically, or by using pressure based on
bubbles generated, is desifable in that it is n@chénically
simple and quiet in operation. However, the printing gquality
of such a printer may be poor because the ink may become
blurred if the quality of paper is unsuitable. Also, an ink

~image printed on a sheet of recording paper by this type of
printer may be smeared by contact with other sheets of

recording paper because the ink does not dry quickly.

M.

To cope with the above-mentioned problems, an apparatus has
been proposed, by the Applicant, in Japanese Patent Unexamined
Publication No. Sho. 62-92849. The proposed apparatus is based
on a transfer printer disclosed in U.S. Patent 4,538,156 and
has its’ advantages in that ink drops are ejected onto a
transfer medium and dried while still on the transfer medium to
remove the greater part of water from the ink drops before the

condensed ink is transferred to a sheet of recording paper.
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ejecting ink drops onto recording paper by using pressure applied
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for condensing the ink and, therefore, high-speed printing

cannot be accomplished.

It is therefore an object thersof to provide
a printing apparatus in which ink to be transferred from a
transfer medium onto a sheet of recording paper can be

’ condensed efficiently in a short period of time.

In order to solve the above problems, the present invention
provides a transfer printing apparatus as evident from independent
claim 1 or 8. Further advantageous features, aspects and details
of the invention are evident from +the dependent claims, the
description, examples and the drawings. The claims are intended
to be understood as a first non-limiting approach of defining the

invention in general terms.
According to an aspect of the present invention, a recording

image transfer medium having the characteristic of absorbing a

-

coloring material dispersion medium 6f the ink is used.
Accordingly, the coloring material dispersion medium is
absorbed and gquickly removed from the ink deposited on the
recording image transfer medium before a recording image is
trarsferred from a transfer medium to a recording medium.

A material which swells at a low temperature range when it
absorbs water and which contracts at a high temperature range
as it releases water, through phase transition, can be used as
a specific recording image transfer medium according to the

present invention. With respect to ink using a petroleum
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Publ i cati on No. Sho. 62-92849. The proposed apparatus is based on a
transfer printer disclosed in U S Patent 4,538,156 and has its

advant ages in that ink drops are ejected onto a transfer nedium and
drized while still on the transfer nediumto renove the greater part of
water fromthe ink drops before the condensed ink is transferred to a
sheet of recording paper.

solvent, a material which swells when it absorbs the solvent is
used.

Also, according to the present invention, a material which
absorbs the dispersion medium contained in ink may be provided
in proximity to the recording image transfer medium.

Further, according to the present invention, an
electrostatic absorption dévice for absorbing the coloring
material dispersion medium may be used so that the dispersion

’ medium is electrostatically absorbed and removed from liquid

ink written on the recording image transfer medium.

Fig. 1 illustrates a first embodiment of the present

invention;

Fig. 2 illustrates a second embodiment of the present

invention;

Fig. 3 illustrates a third embodiment of the present

' invention;

Fig. 4 illustrates a fourth embodiment of the present

invention;

Fig. 5 illustrates a £ifth embodiment of the esent

‘g
H

invention;

Fig. 6 illustrates a sixth embodiment of the present

invention;

Fig. 7 illustrates a seventh embodiment of the present

invention;
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The aforenentioned proposed printing apparatus is desirable in that the
af orenenti oned problens of conventional ink jet printers| armisSheet Has Been Replaced
elimnated. Also, a very sharp imge can be forned. Howeve : e
praposed printing apparatus requires a relatively |ong t‘i me I" Jmuumlmll
condensing the ink and, therefore, high-speed printing - '

acconpl i shed. It is therefore an object thereof to
provi dé a printing apparatus in which ink to be transferred froma

transfer mediumg;gnt g 213Qeetatdfs 8AOIHigHth PéRB6dERBnEE of CeRdesmssent
efficiently in a short period of tine.

invention;

Fig. 9 illustrates a ninth embodiment of the present

invention;

Fig. 10 illustrates a tenth embodiment of the present

invention;

Fig. 11 illustrates an eleventh embodiment of the present

invention;

! Fig. 12 illustrates a twelfth embodiment of the present

invention; and

Fig. 13 illustrates a thirteenth embodiment of the present

invention.

Fig. 1 illustrates a first embodiment of the present
invention in which water-soluble ink is used.

A transfer drum 1 serves as a recording image tfansfer
medium and is rotationally driven through a ring gear provided
at one end of the apparatus but not shown. A recording head 3
serves as a recording image writing device and a fixing roller
S serves as a recording image fixing device. A cleaning unit
6 which serves as a transfer medium refreshing device is also
provided proximate transfer drum 1. The recording head 3, the
fixing roller 5 and the cleaning unit 6 are provided around the

transfer drum 1 so as to be successively arranged in order



In order to solve the above problens, the present invention

provides a transfer printing apparatus as evident fromind “ I@#ﬂh@d
or 8. Further advantageous features, aspects and details
are evident fromthe dependent clains, the description, pxa

draw hgs. The clains are intended to be understood as a first
non-limting approach of defining the invention in general terns.
According to an aspect of the present invention, a recording i mage
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recordi ng nmedi um A material which"swells  ™at ‘a | ow tenperature range
when 1t embodiment consists of water and a water-insoluble coloring
material. More specifically, the ink is a water-dispersion
fluid which utilizes water as a dispersion medium having a
coloring material, in the form of fine particles, dispersed
therein. If necessary, a water-soluble organic solvent, a
i water-soluble or water-insoluble resin, a wax, a surface active
agent, or the like, may be added to the ink.

Examples of the water-soluble organic solvent used herein
include alcohols such as ethyl alcohol, propyl alcohol, etc.,
and glycols such as ethylene glycol, diethylene glycol,
glyceline, etc. Examples of the resin used herein include
water-soluble polymers and water-insoluble polymers,
specifically, polyvinyl alcohol, polyvinyl pyrolidone,
polyethylene glycol, etc. Examples of water-insoluble polymer
added in the form of fine particles include acrylic ester,
methacrylic.ester, styreneacrylic acid copolymers, paraffin
wax, polyethylene wax, etc.

On the other hand, examples of the coloring material used
herein include czrbon black, various kinds of pigmerts,
pigments processed by surface treatment with resin oxr the like,
macromolecular fine particles colored by dyes or pigments, etc.

It is preferable that the mean particle size of fine particles

is in the range of 0.01 to 30 pum and that the percentage



absorbs water and which contracts at a high tenperature raﬁge——— as—it_

rel eases water, through phase transition, can be used as, eC|f|c
recordi ng i mage transfer nedlun1accord|ng to the present en&mhmd
W t:h respect to ink using a petrol eum sol vent , m
which ' swells when it absorbs the solvent is used.

thereof is from 1 to 30 % by weight. It is desirable to adjust
the proportions of ink components so that the viscosity of the
ink at 25 °C is from 1 to 30 cps (centipoise).

The recording head 3 deposits liquid ink onto the surfece
of the transfer drum 1 to form dots thereon. The recording
head 3 of the first embodiment includes an ink jet recording
head in which pressure is applied to the ink by an
electromechanical conversion element so as to eject an ink drop

i from a nozzle provided in the recording head 3 and deposit the
ink drop on the transfer drum 1. In the alternative, an ink
jet recording head in which bubbles are generated in the ink by
using an electrothermal conversion element to eject an ink drop
to the transfer drum 1 by the pressure of the bubbles may be
utilized.

The transfer drum 1 selectively absorbs and filters water,
or an aqueous solution, in the ink deposited on the surface
thereof, so as to leave the coloring material on the surface
thereof and thereby allow the coloring material to be
transferred onto the surface of the recording medium S. The
transfer drum 1 may be constructed so that a water aborbing
layer is interposed between a filter and a cylindrical support.

The transfer drum 1 filters water or an aqueous solution by
a capillary action obtained by laminating a water absorbing
layer la on a surface of a cylindrical support 1b or by using
a filter and a suction and decreasing pressure device in

combination. Examples of a material for the water absorbing
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ink wi-tten on the recording i mage transfer nedi um Fig. 1
illustrates a first enbodi nent, of  the gresent i.nventio
material av1ng a high water-

layer la used herein inclu
absorbing property and being in the form of a film or a fiber,
such as poly(sodium acrylate), poly(potassium acrylate),
acrylic acid-vinyl alcohol copolymer, modified polyethylene
oxide, sodium carboxymethylcellulose, etc. With respect to the
filter used herein, it is necessary that the mesh size of the
filter is smaller than the particle size of the solid component
of ink. Accordingly, examples'of materials suitable for the
filter include nonwoven fabric such as fluororesin, cellulose,
etc., and metal mesh filters such as stainless steel, etc.

To enhance the transferring property of the transfer drum
1, the cylindrical support 1lb is preferably formed from an
elastic material so as tb facilitate firm contact between the
transfer drum 1 and the fixing roller 5. Accordingly, examples
of the material suitable for the cylindrical support 1lb include
NR natural rubber, SBR, NBR, nitryl rubber, CR chloroprene, HR
butyl rubber, EPDM ethylenepropylene rubber, polyethylene
chlorosulfonate, silicone rubber, fluororubber, urethane
rubber, etc.

To transfer ink from the transfer drum 1 to the recording
medium S, the fixing roller 5 is disposed in opposition to the
transfer drum 1 so that the transfer drum 1 is brought into
close contact with the recording medium S by the mechanical
pressure of the fixing roller 5.

To allow repeated use of the transfer drum 1, the cleaning

unit 6 and a drying unit (not shown) are arranged in the
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downstream side of the transier portion in order to recover the
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water or agueous solution absorbed by the water absorbing layer

ia in a known manner. .
As an example, ink formed by dispersing a carbon black
particles, 1.0 pm in diameter, and styrene-acrylic acid
copolymer particles 0.7 um in diameter, in water to adjust the
viscosity of the ink to 12 cps at 25 °C'was used. The ink was
"ejected as an ink drop of 0.15 pg from a 50 um-diameter nozzle
at an initial speed of 8 m/sec, so that the ink drop was
deposited on a transfer drum 1 which was formed by adhering a
stainless steel filter of 0.3 um mesh size and a water
absorbing layer to a cylindrical support 1b made from urethan
rubber. The water absorbing layer lwas disposed between the
filter and the cylindrical support. Then,” the ink was
transferred onto a sheet of recording paper (Beck’s smoothness:
30 sec), for example, XEROX4024 from XEbe Corp., under a
linear pressure of 10 kg/cm. As a result, an ink dot, which
t was free from blurring and blotting, and which was nearly a 120
um-diameter perfect circle was formed on the sheet of recording
paper, so that an image with the optical density of 1.7 of
solid printing was formed. The optical density is generally
directed to a diffuse reflection density, and a reflection
density D, is represented by log;;(1/R) wherein R 1is a
reflectivity coefficient, and can be measured by a known
density meter. This was so because the water in the ink was

absorbed into the water absorbing layer while the color
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particles remained on top of the filter. In this exampie, a

cleaniﬁg unit capable of sucking untransferred solution on the
surface of the water'absorbing layer la, or inside thereof, by
air was utilized to re-initialize the water absorbing layer la
for a subsequent transfer operation.

Fig. 2 illusti'ates a second embodiment of the .present
invention which is utilized to color printing.

In the printing apparatus of the second embodiment, a
transfer belt 11 having a cellulose filter, of 0.3 pum mesh
size, on top of a water absorbing layer is used as a transfer
medium. The transfer belt 11 is stretched between a pair of
feed pulleys 14, 14. Line type bubble jet ink recording heads
13a to 13d for ejecting liquid ink in black, yellow, magenta
and cyan respectively are arranged around the transfer belt 11.
Further, a fixing roller 15 and a cleaning unit 16 are
successively arranged in the downstream side of the recording
heads 13a to 13d.

As an example, using the printing apparatus, of the second
embodiment, a color image was fixed by pressing the recording
medium S to the transfer belt 11 under a linear pressure of 5

kg/m after successively depositing the ink in black, vyellow,

magenta and cyan onto the transfer belt 1l1. As a result, a

high~quality color recording image being free from mixing of
adjacent different color dots or uneven mixing of superposed

dots was obtained because the water in the ink was absorbed
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an el eventh enbodi nent of the present ' invention;

a twel fth enbodi nrent of the present invention; and

a thirteenth enbodi nent of the present invention.
Fig. 1fillustrates a first enbodi ment of the present invention in which
wat er-s@l uble ink is used. A transfer drum 1l serves as a recording

i mage tfansfer mediumand is rotationally driven through a ring gear

Fig. 114 1lustrates
Fig. Fllustrates
Fig. 43§ llustrates

into the absorbing layer and not transferred to the recording
medium.
Figs. 3 and 4 illustrate third and fourth embodiments,

respectively, of the present invention. These embodiments

utilize an aqueous ink.
In the third embodiment, a polymer layer 21a, having a high
water-absorbing property, which swglls at low temperatures when

it absorbs water from ink, and which contracts at high

temperatures, as the absorbed water is released, when it is

heated to the phase-transition temperature or higher, is

utilized on a transfer drum 21. More specifically, a transfer

- drum 21 has a layer 2la of a highly water-absorbing polymer
such as an N-substitution aca‘:ylamide polymer, partially
saponified poly(vinyl acetate) or poly(vinyl “methyl ether)
capable of conﬁracting by phase transition based on heating, as
disclosed in Japanese Patent Unexamined Publication No. Sho-§3-
140281, laminated on a surface of a cylindrical support 21b.
The transfer drum 21 is formed as a hollow drum, in which
a heater 27 for heating the highly water-absorbing polymer
layer 2la to the phase-transition temperature, or hiéher, is
arranged in a portion opposite to a solvent recovering tank 26.
If necessary, a cleaner 22 for removing res..dual ink after

transfer may be provided in on the downstream side of the

solvent recovering tank 26 as shown the fourth embodiment

illustrated in Fig. 4.
—_—
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at one end of the apparatus but not shown. A recording head 3 serves as a
recording image witing device and a fixing roller 5 serves as a recording
i mge fixing device. A cleaning unit 6 which serves as a transfer nedi um
refsreshing device is also provided proximate transfer drum 1. The
recording head 3, the fixing roller 5 and the cleaning unit 6 are provided
around the transfer druml so as to be successively arranged in order

-5-
A single line recording head or a recording head 23, which
is carried on a carriage 23a as shown in Fig. 3, so as to move
transversely may be utilized. To form a color image, a
plurality of line recording heads 23C, 23M and 23Y for ejecting
different color ink drops may be used as shown in Fig. 4, which
illustrates the fourth embodiment. In the device of Fig. 4, a
cooler 28, such as a thermoelectric coupled cooler, which

' improves, the water absorbing characteristic of the highlj

’ water-absorbing polymer, may be utilized to thereby avoid

mixing of colored inks ejected from the recording heads.
Cooler 28 is provided on the inside of the transfer drum 21 in
opposition to the recording heads.

In both the third and fourth embodiments, the highly water-
absorbing polymer layer 2la, acting as the surface of-tﬂe
transfer drum 21, absorbs water from ink drops quickly after
the ink drops are ejected from the recording head 23 (or
recoxrding heads 23c, 23m and 23y), so that the ink drops are

’ condensed while the pigments (or resins) in ink are left on the
surface. The condensed ink drops are subseguently transferred
to the surface of the recording medium S which is pressed
against the transfer drum 21 by the fixing roller 25.

On the other hand, when the highly water-absorbing polymer
layer 2la, which has swelled after absorbing the water, reaches
the high temperature area, that is, the area proximate the
heater 27, by the continuous rotation of the transfer drum 21,

the highly water-absorbing polymer is subjected to phase

! .
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al ong the di

rection of rotation of the transfer drum1 which is i ndi cat ed

by the arrow. The ink utilized in the printing apparatus of the first
embodi nent consi sts of water and a water-insol uble col oring mat eri al .

Mor.e speci fi

cally, the ink is a water-dispersion fluid which utilizes

wat er "as a dispersion nediumhaving a coloring material, in the form of

fine particl
sol vent-; a

es, dispersed therein. |f necessary, a water-soluble organic
wat er - sol ubl e or water-insoluble resin, a wax, a surface

active ageni,, O ildif vy HeinfPhdiradldaill (odtind K .as the REPEBEdOVatbe

wat er - sol ubl

organlc sol vent “used herein
ijs released from the polymer to the solvent recovering tank 26.

as a result, the polymer recovers its water absorbing function
and then returns to a position proximate the recording head 23
by virtue of continued rotation of the transfer drum 21.

Fig. 5 illﬁstratgs a fifth embodiment of the present
invention which utilizes a solvent ink formed by dispersing
pigment and oil-soluble resin in an oil solvent. The ink
utilized in the fifth embodiment is an oil soivent-dispersion
fluid whicﬁ includes an oil solvent as a dispersion mediﬁnland
coloring material, which.is not soluble in the oil solvent,
dispersed as particles in the solvent. If necessary, oil-
soluble or oil-insoluble resin, wax, a surface active agent or
the like may be added to the ink.

Examples of the coloring material used herein include
carbon black, various kinds or pigments, pigments processed by
surface treatment with resin, or the like, macromolecular fine
particles colored by dyes or pigments, etc. It is preferable
that the mean particle size of fine particles is in a range of
from 0.01 to 30 um, in diameter, and that the percentage.
thereof is from 1 to 30 % by weight.

As an example of the oil solvent used herein, aliphatic
hydrocarbons, aromatic hydrocarbons, alcohols, esters, ethers,
ketones, glycol ethers, etc., or a mixture thereof, may be
utilized. Specifically, the exampleé of the o0il solvent

include ISOPAR G, ISOPAR L, ISOPAR M, EXXOL D80, EXXOL D110 of

: ‘This Sheet Has Been Rep, - 12 -
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I ncl ude al cohol s such as ethyl al cohol, propyl alcohol, etc., and gl ycol s

such as- ethylene glycol, diethylene glycol, glyceline, etc. Exanples of
the resin used herein include water-soluble polyners and
wat:er - i nsol ubl e pol yners, specifically, polyvinyl alcohol, pol yvi nyl

pyr ol i done,

pol yet hyl ene glycol, etc. Exanples of water-insoluble polyner

added in the formof fine particles include acrylic ester, mnethacrylic
ester,- styreneacrylic acid copolyners paraffin wax, polyethyl ene wax,

et c. On the ot her ,hand exa s o] I here|
i ncl ude car bEXXONaEREMISR; oﬁgpﬂp %‘#}ﬂgﬁ%@ fgb %ﬂ’gﬁélgélpﬁéggiﬂ&
surface treagg%&&,mﬁéga£e ort §a$ﬁfes of the resin and wax include

W

polyVinYl alcohol, polyvinyl pyrolidone, polyethylene glycol,
acrylic ester, methacrylic ester, styrene, styrene-acrylic acid
copolymer, paraffin wax, polyethylene wax, oxide wax, synthetic
wax, etc. The proportion of the components, by weight, in the
ink is adjusted so that the viscosity of ink is preferably from
1 to 30 cps at 25 °C.

The recording head 33 utilized in the fifth embodiment, is
the type of recording head described in U.S. Patent No.
3,790,703, that is, a recording head which heats the viscous
ink, in response to a récording signal, by a heater provided at
a top end of the nozzle to thereby weaken the viscosity before
ejection.

In this embodiment, porous polytetrafluorocethylene, having
a smaller mesh size than the diameter of the pigment particles,
is used as an oil absorbing layer 3la of a transfer drum 31 for
selectively absorbing and filtering an oil solvent or an oil-
soluble solvent to transfer a coloring material to a recording
medium S. Other examples of the material used for the oil
absorbing layer 3la include filters of nonwoven fabric such as
fluororesin, cellulosz2, .etc., ahd mesh filters or metals such
as stainless steel in combination with an absorbent layer. 1In
the case where the solvent has no electrical polarity, the
material for the o0il absorbing layer 3la is selected from

silicone resin, fluororesin, polyethylene, polystyrene, etc.

This Sheet Has Been Rep - 13
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nacroanlecular fine particles colored by dyes or pignents, etc. It is
preferable that the nean particle size of fine particles is in the range
of O. 01 to 30 [err]mand that the percentage

; thereof is from1l-to 30 %by weight. It is desirable to adjust
foportions of ink conponents so that the viscosity of the I nk at 25
Cis from1l to 30 cps (centipoise).

1n the case where the solvent has a polarity; the material for
the oil absorbing layer 31a is selected from cellulose
derivatives, polyvinyl alcohol, etc. Furthermore, these oil
absorbing materials may be used after three-dimensional.cross—
linking so that durability can be improved.

To improve fhe transferring characteristic of the transfer
drum 31, it is preferable that the oil absorbing layer.3la is.
provided on an elastic support 31b behind oil absorbing layer
3la. A recovering unit 36 for recovering solvent which has
infiltrated into the transfer drum 31 is provided proximate the
transfer drum 31 on the downstream side of a fixing ;olLer 35.

The recovering unit 36 has a solvent recovery belt 36a
placed in rotating contact with the transfer drum 31, a squeeze
roller 36b in rotating contact with the solvent récovery.belt
36a so as to squeeze a solvent from the solvent recovery belt
36a, a solvent recovery tank 36c, and a cover 36d to prevent
solvent vapor from leaking out. Solvent is transferred from
transfer drum 31 to recovery belt 36a because the absorbency of
recovery belt 36a is substantially larger than that of the oil
absorbing layer 3la.

In the fifth embodiment, the solvent component of  ink is
absorbed into the oil absorbing layer 3la made of porous
polytetrafluorocethylene, soon after the ink is ejected onto the
transfer drum 31, so that the ink is condensed. The coﬁdensed
ink is then pressed against the recording_medimn S by the

-

fixing roller 35, so that the ink is transferred to the

This Sheet Has Been Replac
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The recordi ng head 3 deposits liquid ink onto the surface of the transfer
druml to formdots thereon. The recording head 3 of the first

embodi nent includes an ink j et recording head in which pressure is
applied to the ink by an el ectronmechani cal conversion el enent so as to

ej ect an ink drop froma nozzle provided in the recording head 3 and
deposit the ink drop on the transfer drum1. In the alternative, an ink
jet recording head in which bubbles are generated in the ink by usi ng an

o et L et T cEgMNGEhgh.SheUen g ok 8ol P by (i Bl S S
drunll seleci ¥SEV3§QSQrb§e%Q%éQé&‘ﬂ§; é‘gdlvent recovery belt 36a while
' in rotating contact with the transfer drum 31 at the downstream
side of the transfer portion, so that the absorbing
characteristic of the oil absorbing layer 3la is recovered.
As an example, ink formed by uniformly dispersing carbon
black particles of 0.5 um particle size and cross-linked
polystyrene fine particles of 0.5 pum particle size in ISOPAR L

of EXXON Chemical Japan Ltd. to adjust the viscosity of ink to

6 cps at 25 °C was used. The ink was ejected as an ink drop of

g i 0.6 pg from a 55 pm-diameter nozzle at an initial speed of 5
m/sec, so that the ink drop was deposited on an oil absorbing
layer 3la, formed by disposing a stainless steel filter of 0.2
pum mesh size on an oil absorbing layer. Cylindrical support-
31b was made from urethane xrubber. Then, the ink ﬁas
transferred to a sheet of recording paper (Beck’s smoothness:
30 sec), for example, XEROX4024 made by XEROX Corp., under a

‘ linear pressure of 12 kg/cm. As a result, an ink dot which was
free from blurring and blotting and which was a nearly 120 um-
diameter perfect circle was formed on the sheet of recording
paper.

This embodiment has an advantage in that the absorbing
characteristic of the transfer drum 31 can be recovered without
the use of a heat source. The solvent recovering unit 36 not
only recovers the absorbed solvent but also maintains a

constant moisture level of the oil absorbing layer 3la.
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or anlaqueous solution, in the ink deposited on the surface thereof, so as

to | eave the coloring naterlal on the surface thereof and thereby allow
the coloring material to be transferred onto the surface of the
recording nediumS. The transfer drum 1l may be constructed so that a water
aborbi'ng layer is interposed betweenn a filter and a cylindrical support.
The transfer drum1 filters water or an aqueous solution by a capillary
acti on obtai ned by Ian1nat|ng a water absorbing layer la on a surface of a

cyllndrlcal support | b or g using a filter and a suction and decreasing
pressure devi 36cPrdiBgdyi,nathen PRIRA LD spaed eofal ther $atveRtercan be

absor bi ng

E controlled and irregularities in the transfer can ' be
eliminated. Furthermore, the solvent recovering unit 36
imparts moisture to the transfer drum 31 which tends to be dry
at the étarting—up of the device.

The sixth embodiment illustrated in Fig. 6 is constructed
so that ink is transferred after batch processing, that is,
after one full page of writing to the transfer drum 31, and ink
i condensing has been accomplished. The transfer drum 31 is

formed so its surface is at least as large aé one page of A3-
size paper. The fixing roller 35 and the solvent recovery belt
36a provided around the transfer drum 31 are constructed so
that they are separated from the surface of the transfer drum
31 during a writing operation of recordin.g head 33.

In this embodiment, vibration and load cauéed by the
contact of the fixing roller 35 and the solvent recovery belt
36a do not affect the transfer drum 31 during the writing

i operation. Accordingly, there is no positional shifting of
dots, so that more accurate xrecording J.mage writing and
transferring can be made. After the writing operation Ais
complete, fixing roller 35 and solvent recovery belt 36a are

. pivoted so as to be.pres-sed against transfer drum 31 for a
transfer operation.

Though not shown, the inside pressure of the transfer drum
31 may be set to a negative value by a blower to make the

absorption of a solvent more effective. Furthermore, the
—_— .
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-7- | ayer | a used herein include a material having a high water-
absorbj ng property and being in the formof a filmor a fiber, such as
pol y(sodium acryl ate), pol y(Potassium acryl ate), acrylic acid-vinyl

al cohol copol yner, nodified pol yet hyl ene oxi de, sodi um

car boxymet hyl cel l ul ose, etc. Wth respect to the filter used herein, it
i's necessary that the nesh size of the filter is smaller than the
particle size of the solid conponent

moisture level of the surface of the transfer drum 31 can be
kept constant by adjusting the inside pressure thereof.

Fig. 7 illustrates a seventh embodiment of the present
jnvention which is adapted for condensing ink formed by a
dispersing toner composed of pigment and resin in silicone oil.

A polytetrafluoroethylene filter layer 4la having a smaller
mesh size than the diameter of toner is laminated on the
transéer drﬁm 41. A solvent recovering unit 46, similar to
that of the fifth embodiment, is provided in fhe downstream
side of the transfer drum 41 with respect to the fixing rollex
45, so that silicone oil absorbed into the
polytetrafluoroethylene filter layer 4la is recovered after
transfer and toner, which has been condensed, is fixed onto the
recording medium S while the recording medium S is heated to
about 160 °C by the heater 45a-inside fixing roller 45.

In this embodiment, the polytetrafluoroethylene filter 4la
in the transfer drum 41 may be replaced by silicone rubber
which swells as it absorbs a petroleum solvent. Silicone

rubber is very high in absorption speed, so that ink can be

condensed rapidly when ink drops are ejected onto silicone

rubber.

The embodiments illustrated in Figs. 8 through 13 are
adapted to ink formed by dispersing elactrically charged
coloring fine particles in a petroleum solvent. Particularly,

the embodiments are constructed so that the transfer function

“This Sheet Has Been Rep laced
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or ink§ Accordingly, exanples of materials suitable for the filter

I ncl udg nonwoven fabric such as fluororesin, cellulose, etc., and netal
mesh f§lters such as stainless steel, etc. To enhance the transferring
prapergy of ‘the transfer drum 1, the cylindrical support Ib is preferably
formed from an elastic material so as to facilitate firmcontact between
the #&ransfer drum1 and the fixing roller 5. Accordingly, exanples of

t he erial suitable for the cylindrical support |b include NR nat ur al

rubber, SBR, NBR, nitn) u n 8kighBaM:
et hyl neprop@¢%ﬂ%‘ruﬁb%%ﬂk QPEBFﬁgﬁgﬁQLBEQ Fgrggﬁﬁ?%ﬁg?ghxbeu?baoneg °
rubbeg, flugéggygggrmemyéfghane rubber, etc.

In the eighth embodiment of the present invention

jllustrated in Fig. 8, the surface of the transfer drum 51 is

formed from a suitable dielectric layer 5la. A solvent

absorption roller 54 has a dielectric layer 354a formed on a
surface thereof. The dielectric layer 54a has good wetting
propertiés with respect to a petroleum solvent. The absorption
roller 54 is positioned between a recording head 53 and a
fixing roller 55 so as to be rotated in close proximity to the
transfer drum:51. A voltage having a polarity opposite to the

polarity of the electrically charged coloring fine particles is

applied to the transfer drum 51 and a voltage having a polarity

e PR e e mom

opposite to the polarity of the voltage applied to the transfer
i drum 51 is applied to the solvent absorption roller 54, so that

ink is concentrated by transferring a solvent from the transfer

drum 51 to the solvent absorption roller 54 while holding the

charged coloring fine particles dissolved in a solvent on the

transfer drum 51 through the electric field effect

therebetween.

e N.‘.xmmmwr L

A cleaner 56 is provided for removing a solvent absorbed

onto the sclvent absorption roller 54. Cleaner 56 operates in

a manner similar to the cleaner 36 described in previous

embodiments.
In the eighth embodiment, when charged coloring particles,

together with a solvent, are ejected from the ink jet recording

- Th1° ‘Shect Has Been Rep laced
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To trénsfer ink fromthe transfer drum1 to the recording nediums§S, the

fixing

roller 5 is disposed in opposition to the transfer drum1 so that

the transfer drum1 is brought into close contact with the recording
medi um S by the nechanical pressure of the fixing roller 5. To al | ow
repeated use of the transfer drum1, the cleaning unit 6 and a drying unit

(not $hown) are arranged in the
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head 53, the solvent absorption roller 54,' rotating in
proximity of the transfer drum 51 on the downstream side of the
recording head 53, transfers solvent to dielectric layer 54a on
the surface of the roller 54 while the charged coloring
particles remain on the transfer drum 52 by the electric field

effect due to the opposing change between the particles and the

absorption rollgr 54, As a result, after  the pigment

concentration of the ink on the transfer drum 51 is increased,
the ink is transferred onto the recording medium S.

This embodiment has an advantage in that not only can a
solvent be securely separated from charged coloring fine
particles but ink caﬁ be condensed without reduction of speed,
change in temperature or other steps.

In the ninth embodiment of the present invention,

illustrated in Fig. 9, a solvent recovery belt 64, formed from

an insulating thin film which has a good wetting property with

respect to a petroleum solvent, is stretched so that it moves

while touching the transfer drum 51 at a position downstream of

the recording head 53. Also, a fixed electrode 69 is provided

in the back of the solvent recovery belt 64 so as to be in

opposition to the transfer drum 51. The electrode 69 has a

-charge thereon with a polarity opposite to that of the coloering

particles. A cleaner unit 66 is also provided for removing a

solvent transferred to the belt 64 in a manner similar to

previous embodiments.
I
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domnstaean1side of the transfer portion in order to recover the water or
aqueodg sol ution absorbed by the water absorbing layer la in a known
manner;. - As an exanple, ink formed by dispersing a carbon bl ack
particles, 1.0 J[errJmin dianmeter, and styrene-acrylic acid copolyner
parti@les 0.7 pmin dianeter, in water to adjust the viscosity of the ink
to 12icps at 25 [err]C was used. . The ink was ejected as an ink drop of
0.15 Eerr]g froma 50 [err] mdianeter nozzle at an initial speed of 8

m sec{ so that t | OK Ds osjte LA haE Vbl et he 4R S
forne? by adheﬂ:ﬁ?%§]§@%§% esst g%%%léﬁng?gP%S Oggieferr]n1nesh g?ze ©
and ajwater gransferred effectively without disturbance of the recording

image because the solvent recovery belt 64 contacts the
transfer drum 51 with a very low line pressure. Of course, the
coloring particles will remain on the transfer drum 51 due to

the electric field between transfer drum 51 and electrode 69.

In the tenth embodiment of the present invention

illustrated in Fig. 10, a solvent recovery belt 74 is brought
in contact with the transfer drum 51. The solvent recovery
belt 74 is formed from an insulating mesh film and, at the same
time, a suction c@amber 76, in communication with a blower (not
shown), is provided in the back of the belt 74 so as to be in
close proximity thereof.

This embodiment has an advantage in that the absorption
ability of the solvent recovery belt 74 can be retrieved more
completely because. a solvent can be effectively
recovered/removed froﬁ the solvent recovery belt 74 due to
suction generated by the blower.

In the eleventh embodiment of the present invention,
.illustrated in Fig. 11, a solvent is directly sucked/removed
from the surface of the transfer drum 51 so that a solvent
recovery belt is unnacessary.

That is, in this embodiment, an electrode plate 89 is
provided on the downstream side of the recording'head 53 so as
to be in opposition to the transfer drum 51. A large number of

solvent suction holes 86a are provided in the electrode plate

This Sheet Has Been Replaced - 20 -
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absorbjng layer to a cylindrical support |Ib made fromurethan rubber. The
wat er pbsorbing | ayer was di sposed between the filter and the

cylindrical support. Then, the ink was transferred onto a sheet of
recordi ng paper (Beck's snnothness 30 sec), for exanple, XEROX4024 from
XEROX ‘Corp., under a |inear pressure of 10 kg/cm As a result, an ink
dot, which was free fromblurring and blotting, and which was nearly a 120
[err]n}dlaneter perfect circle was fornmed on the sheet of recording paper,

t hat th th t | It f.1.7 of nt |
fsgr med. '?'Rel gaﬁglecgn? oae%s%l";/)pf:lgg‘ggﬁg%%l%leyng Fegs?%)v%\n{él f&F l?lgglcga%‘ orP®
densi gy, and a relleehi 4 §eU8hbtnd CLlbobcboRAREN R0e Pl EhELLEL &

wherefn R is §7REC
blower (not shown). Accordingly, the solvent can be removed

from transfer drum 51 by suction and the particles in the ink

RN N R

will remain on transfer drum 51 in a condensed manner.

In the twelfth embodiment, illustrated in Fig. 12, a nozzle
plate of a recording head 93 is formed'integrally with an
electrode plate 99 and a sblvent suction duct 96 is provided in
the downstieam side of the electrode plate 99 with respect to
the recording he;d 93 so as to communicate with solvent suction

holes 96a and a solvent recovery tank. This embodiment has an

T "‘“”"m’“"‘“‘?‘ﬁﬂf-"!’?‘-ﬁ:‘?ﬁv-:: R g

advantage in that a solvent can be reliably recovered because
§ the positional relation between the nozzle for ejecting ink
dropé and the suction holes for recovering ‘a solvent is
precise. Otherwise operation of this embodiment is similar to

the eleventh embodiment.

In the thirteenth embodiment, illustrated in Fig. 13, a

transfer drum 101 is formed by laminating a photoconductive
layer 10la on an electrical conductive layer 101lb. The entire
surface of the photoconductive layer 10la is charged by a
corotron 109 provided in the upstream side of the recording

head 103, so that coloring charged fine particles ejected

vy o ovgy 'M"m::.'.\s."ﬂ’:'ﬂs»'ﬁ'ﬂmvw: s

B together with a solvent from the recording head 103 are
electrostatically attracted to the transfer drum 101. a
solvent recovery roller 104 provided in the downstream side of

the recording head 103 is rotated in proximity of the transfer

]
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S so because the mater in the ink was absorbed into the water
ng' |l ayer while the color particles remained on top of

In this exanple, a cleaning unit capable of sucking

ckivity coefficient, and can be measured by a known density neter.
g ter.

t hereof, by

drum 101 to recover/remove a solvent from the transfer drum 101
(in a manner similar to previous embodiments), so that coloring

charged fine particles in a solvent can.be condensed.

isferred solution on the surface of the water absorbing |layer |la, or

Though not shown, an antistatic lamp is provided in the
downstream side of the fixing roller 105 to remove charge from
the surface of transfer drum 10l1. Although the embodiment
utilizes a photoconductive layer IO}a, the same effect can be
attained in the case where a dielectric layer is provided. -

Furthermore, the embodiments describe above can all be
applied to the case where a drum type transfer medium or an
endless belt type transfer medium is used. In addition, the

individual elements of the various embodiments can be combined

as is appropriate.

This. Sheet Has Been Rep

A0 ml I Ill! ]

- 22 -



(%]

§10

15

20

Wi

30

35

froller

1.

e et LS TR

zed o re-initialize the water . absorblng Iayer | a for a
ent transfer _gperation. Fig. 2 illustrates a second enbodlnent
resent i nvention | t44 zed to col or printirg—TTT The
i g apparatus of Tfhheah&egég@ge diment, a transf u
tse filter, of 0 acedi 7e, on top of a mg““m‘“)\w m
¢S used as a tra The transfer belt: e stretcled®
p a pair of fee 4 Lipg type bubble jet ink recording

f13a to 13d for: ejectlng I|qU|d |nk in black, yellow, magenta and
Espectively are arranged around the transfer belt 11. Further, a
15 and a cleaning, unit 16 are

CLAIMS
A transfer printing apparatus comprising:

a recording image writing means (3, 13a, 13b, 13c¢c, 134,
23, 33, 53, 93, 103) for writing an image, in liquid ink,
corresponding to recording information;

a recording image transfer medium (1, 11, 2%, 31, 41, 51,
101) having a layer (la, 11, 21a,-31a, 5la, 10la) which
is absorbent with respect to a material dispersion medium
of said ink so as to remove said material dispersion
medium from said ink and retain particles of said ink on

a surface thereon; and

a recording image fixing device (5, 15, 25, 35, 45, 55,
105) disposed in contact with a recording medium (S) so
as to forcedly press the recording medium (S) against
said-recording image transfer medium (1, 11, 21, 31, 41,
51, 101), said recording image £fixing device being'
disposed on a downstream side of said recording image
writing means with respect to the direction of movement

of said transfer medium.

A transfer printing apparatus according to Claim 1,
wherein said layer .(2la, 4la) is a material layer
provided on said recoxrding image transfer medium (21,
41), said material layer being capable of absorbing
water at relatively low temperatures and releasing water
through phase transition at relatively high temperatures.

A transfer printing apparatus according to either one of
Claims 1 or 2, further comprising:

heating means (45a) provided in association with said
recording image fixing device (45), said  heating
means (45a) defining a high temperature area proximaﬁe.
thereto so as to cause water which has been absorbed into

- el



_g_

enbqgdi ment, a col or ressing the recording medium S to
the itransfer belt 11 under sure of 5 kg/mafter successively
depdsiting the ink in black, yellow, mnaggnta and cyan onto the transfer
beltt 11. As aresult, a high-quality color recording i mge being free
from mi'xing of adjacent different color dots or uneven m xi ng of
supgrposed dots was obtai ned because the water in the ink was absorbed
said transfer medium (419 to be released from said

transfer medium (41) through phase transition.

N R 222% mu"mm“@mt Thgappar At s, of 1 he mﬂﬂ"ﬂlﬂﬂﬂﬂl il

4. A transfer printing apparatus according to any one of the

5 preceding Claims, further comprisings:

cooling means (28) provided proximate a back surface of
said recording image transfer medium (21) so as to be in
opposition to said recording image writing means (23),
said transfer medium (21) passing between said cooling
means (28) and said writing means (23).

5. A transfer printing apparatus according to any one of the
preceding Claims, wherein said layer is a porous layer
provided on said recording image transfer medium, said
porous layer having a mesh size which is smaller than the

diameter of said particles.

6. A transfer printing apparatus according to any one of
Claims 1 to 4, wherein said layer is a material layer
provided in said recording image transfer medium, said
material layer being capable of absorbing an oil solvent.

7. A transfer printing apparatus according to any one of the
preceding Claims, further comprising:

removal means (6, 16, 26, 36, 46, 56, 66, 76, 86, 96)
provided on the downstream side of said recording image
“ixing device for recovering/remroving a residual

portion of ink remaining on a surface »f said layer and

absorbed in said layer.
8. A transfer printing apparatus comprising:

35 recording image writing means (53) for writing an image,
with liquid ink, corresponding to recording information;

fame et e
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10.

11.

nt, a polyner layer 21a, having a
Ilmnm swells at |ow tenperatures when it
racts a2 hi gh

a recording image transfer medium (5la) disposed
proximate said writing means (53) so as to receive said
ink and transfer said image onto a recording medium (S);

dispersion medium absorption means (54a, 64, 74) for
removing a dispersion medium from said ink received in
the recording image transfer medium, said removing means
being disposed in a downstream direction of movement of
said recording image transfer medium with respect to

said writing means; and

recording image fixing means (55) for forcedly pressing
the recording medium (S) against said recording image
transfer medium (5la) said fixing means (55) being
disposed at a position which is in the downstream
direction with respect to said removing means (54a, 64,
74).

A transfer printing apparatus according to Claim 8,
wherein said recording image transfer medium is formed
from a dielectric material which is electrically charged
so as to electrostatically attract charged pigment
particles of said ink.

A transfer printing apparatus according to Claims 8 or 9,
wherein said dispersion medium absorption means is
constituted by a solvent absorption member formed from a

.dielectric material having wetting properties with

respect to an oil solvent.

A transfer printing apparatus according to any one of
Claims 8 to 10, further comprising:

means for applying a first voltage, having a polarity
opposite to the charged polarity of said particles, to
salid recording image transfer medium and for applying a

Un ZENUTZER\D U I3MERT



tenperatg}es as the absorbed water is'released, when it is heated to the
phase-tréansition tenperature -or higher, is ut|||zed on a tr

More specifically, a transfer drum21 has a |ayer 2la of JB mr‘im “Il
wat er - absor bi ng pol ymer such as an N-substitution acryl am

partially saponified poly(vinyl acetate) oréggly(vinyl met hyl ether)
capabl e bf contracting by phase transition b d on heating, as disclosed
i n Japangse Patent Unexanm ned Publication No. Sho-63- .140281, |am nated on

a surfacle of a cylindrical support 21b.. The transfer drum 21 is fornmed
as a holfl ow drum iseceiech 53{%§ger heat i aly £
Iavgler a toﬂtg F}’é’a hag tgg'}é?ftg g?]:?esrla eureto the

wat er - aljsor bi ng pol
hi gher, Jis gp %qg rity of said first voltage, to said dlsperSLOn medlum

absorption means. .

5 12. A transfer printing apparatus according to Claim 8,
wherein said coloring material dispersion medium
absorption means is a meshed member, said apparatus
further comprising a suction means (76, 86, 96) provided
between said recording image writing means and said

10 recording image fixing means for sucking/removing

said dispersion medium from a back surface of said mesh-
like member.

13. A transfer printing apparatus according to Claim 8,
15 ~ further comprising: '

suction means (74) provided between said recording image
writing means (53) and said recording image fixing means
(35) for sucking/removing said dispersion medium from a

20 front surface of said recording image transfer medium
(S).
25 : ‘
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arranged ﬂn a portion opposite to a solvent recovering tank 26. |If

a cleaner 22 for renoving residual ink after transfer nay be

necessary,
provided. i on the downstream side of the solvent recovering tank 26 as
shown the fourth enbodinent illustrated in Fig. 4.

- 11 - A single line recording head or g7recording head 23, which

10

15

ABSTRACT

A transfer printing apparatus in which a recording image is
written by ink drops ejected from an ink jet recording head
(3) onto a transfer drum (1) having a water absorbing layer
(la) as a surface layer. The recording image is transferred
onto a recording medium (S) after water in the ink drops is

.absorbed by the high absorbing property of the water

absorbing layer (la). The water absorbing layer (la) is
revived so as to be used repeatedly by absorbing or
evaporating water absorbed to the water absorbing layer
through a cleaning unit (6) provided on the downstream side

. of the transfer portion (5).
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is cé\r/? QJA@"\ age?&cage an GJ*QUNII’I Fig. 3, so as to nove

t.ransve sel |I| To forma color imge, -a pIuraIity/ﬁf
l'ine r! o@Wd QWHand 23Y for ejecting. different .color ink.
dr ops na b u{ d a SﬁQV(DL ig. 4, mhlch illustrates the'fourth
enbodil I'n the device b Fig. 4, a ‘"Tcooler 28; such as a
thernDeLectrlc coupl ed cooler, which inproves, the water absorbing

characteristic of the highly mater absorblng polymer, rmay be utilized to
t her epy avoid m xi-ng of=tol ored ks ej ected fromthe recording heads.

Cool ef 28 is provided on}:z Sld of the néfer drum 21 in opposi tion
to thg recordi ng heads. -bot the thi and fourth enbodi ments, the

hi ghly wat er -

13d 73!: 13b 13a°

ﬁm{ |
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e
absor bijng pol yner layer 21a, acting as the surface of the transfer drum
21, absorbs water fromink drops quickly after the ink drops are ejected

fromtHe recordisng head 23 (or -recording heads 23c, ZJﬂJﬂMiJEQQ——é%%%*ﬁﬂ
the ink drops are condensed while the pignents (ar resrns) |n |nk

on theé|] surface. The condensed ink drops are subsequentl

t he surface of the recordin 2di um S ich is pressed a “l
transfér drum 21 by the fi x] ‘r le;igg On the oth he
hi ghl y }wat er - absor bi.ng pol vy la, which has smelled after
absorbing the water, reaches hlgh tenperature area,. that is, the ar ea

proxi mpte the heater 27, by the contlnuous Jotation of the transfer drum
21, '

26 {===




t he hi ghlly wat er - absorbi I S subjected to phase

-12 tranmuﬁmﬂhyetﬁ%lgg ee ted and contracts as the absorbed water is
rel easedfromt he sol'vent recovering tank 26. As a result,
t he.pol ymer recov Bum iﬁbsorbl ng function and then returns to a
position prOX|nate g head 23 by virtue of contlnued rotation
of the transfer drum 21.




—

Fig. 5}illustrates a fifth enbodi nent of the present | | on_whi-ch

utilizgs a solvent ink formed by dispersing pignent and 0|I-soluble resin
in an bil- sol vent. The ink utilized in the-fifth enbodi’ l’eeﬂé%aaenme blaced
sol.venf-di spersion ftuid which includes an oil solvent as

medi umfand coloring material, which.ts not_soluble in the ”ﬂ

di sperged as part|CTES |n te solvent | f necessary, oil- u

oi | -i ngotuble resin, $f ce- | ve agent or - the Iike nay be added :
to thelink. - Exanples coI ng mat eri al used herein-include

car bon} bl ack, vari ous klnds or gnents pi gment s. processed by surface
treatnent with resi-n, or the like, nacronnle ar fine




pagticles colored by dyes or pigments, etc. It is preferable that the mean .Eq
paffticle size of fine particles is.in a range of from0.01 to 30 [err]m
i n Jdi ameter, and that, the percentage theréof is from1l to 30 % by wei ght.
As fan exanple.of the oil solvent used herein, aliphatic hydrocarbenrs;—

argmati ¢ _hydrocarbons, al cohol s, esters . ethers,-- ketones, . hgm§,
etcl., or a mxtur€ thereof, y be |zed SpeC|f|d§P ﬁ
of the oil solvent include SOPAR L, | SOPAR M

D11p of
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- 13- EXXON Chem cal Japan Ltd. SO_VESSO 150 and SHELLSOL 71 etc. of
SHELL} Japan Ltd. Exanpl es of the resin and wax i ncl I

al cohpl '»pol yvi nyl pyrolidone, “pol yet hyl ene gl ycol, ac_lrhyl | C ester
nmet.hagrylic ester, styrene, styrene-acrylic acid copolly ¥
pol ye fhyl ene wax, oxide wax, synt hetic wax, etc. The prj
compopents, by weight,-in the ink-is adjusted so that" ti

| Age
ink i preferably from 1 to %@ps at 25 [err]C The recordi hgﬂhead

%ﬂﬂ

33 ut Ilzed in the fifth enbodi




the type of recording head described in U S. Patent_No. 3,790, 703, that
is, arecording head which heats the viscous ink, in response to a
recording signal, by a heater proyided at a top endheﬁmtﬂ@wﬁgmmbﬂmh¢

t her eby weaken the viscosity before ej.ection.

porous pol ytetrafluoroethyl ene, having a small.er nesh :
di aneter of the pignent particles, 1is used as an oil a sor |ng 31a
of a transféer drum 31 for selectively absorbing and filtering an 0|
solvent or an oil- soluble solvent to transfer a coloring material to a

recording nmediumsS. Qher exanples of the naterial used for the oi
absorbing | ayer "3la,include filters of nonwoven fabric such as

F/jﬂg ._"’f
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fduororesin, cellulose, etc., and nesh filters or metals such @fﬁk&:ﬂﬂ ess
steel in conbination with an absorbent layer. In the casé wher e

sol vent has no electrical polarity, the material for the oil absorbing
| ayer 31a is selected from silicone resin, fluororesin, polyethylene,

pol ystyrene, etc. _ _ -1 - _ o ﬁﬂ)LACEMENT EET

case where the solvent has a polarity, the materi al

TRANSFER PRINTING APPARATUS 29 OCT 7996 7

The present invention relates to a transfer printing apparatus,
especially of the type in which ink written into a transfer medium

is condensed and transferred onto a recording medium.

An ink jet printer of the type in which a recozding image

is written by ejecting ink drops onto recording vaper by using

pressure applied mechanically, or by using pressura based on

bubbles generated, is desireble in thet it is mechanic
ting gqua

simple and guiet in operation. However, the printi gualit

0oi such a printer may be poor because the ink may become
blurred if the guality of papexr is unsuitable. -Also, an ink
image printed on a sheet o0f recording paper by this type of

printer may be smeared by contact with other sheets of

recoxding paper because the ink does not dry guickly.

To cope with the above-mentioned problems, an appvaratus has

been proposed, by the Applicant, in Japanese Patent Unexamined

Publication No. Sho. 6§2~92849. The proposad apparatus is based

on a2 transfer printer disclosed in U.S. Patent 4,538,156 and

has its' advantages in that ink drops are ejected onto a
transfer medium and dried while still on the transfer medium to
remove the greater part of water from the ink drops before the

condensed ink is transferred to a sheet of recording paper.

REPLACEMENT SHEETS G
g Descriytion : paged ... to paged **
Claim(s) :paged “ to paged .2

4 Drawing(s) : paged ..% to paged. %

d Abstract  :paged .3 to paged.=.
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the oil absorbing layer 3la is selected fromcellul ose ,ﬁ&‘l‘m‘@z f;f?ﬁ i 1

pol yvi nyl al cohol, etc. Furthernore, these oil absor Gi
be used after three-dinmensional cross- | i nki ng so that B(#.F;ﬂf
I mproved. To inprove the transferring characteri sti t %
1 S Provi defl pn

drum 31, it is preferable that the oid sahsorbing | ayer
an el astic support 31b behind oil absorbing | ayer 3la A recoveri ng unj t
36 for recovering solvent which has infiltrated into thetrenster—drum 31
is provided proximate the transfer drum 31 on the downstream side of a
fixing rol I'ErafgEsTentionedrepgsed oy SFF-AG i AP0362 FeS i selvertla eoovbey ded t

36a placed in roéﬁ:tﬂelﬁ&gn@%ﬂe@tor%‘i bnd hsx thgogix‘g{ona1um 21, _f?' DS*CH?_SJEE are

elininated. Also, a very sharp image can be formed. However
- 14

the proposed printing apparatus requires a rzlatively long time
tox condensing the ink and, therefore, righ-speed printing

cannot be accomplished.

It is therefore an object therecf to provide
a2 printing apparatus in which ink to be transferred from a
transfer medium onte a sheet of recording paper can be

condansed efficiently in a short period of time.

In order to solve the above problems, the present invention
provides a transfer printing apparatus as evident Ifrom independent
claim 1 or 8. Further advantageous features, aspscts and details
of the invention are evident £from the dependent claims, the
description, examples and the drawings. The claims are intended
to be understood as a first non-limiting approach of defining the

inventicn in general terms.

Accarding to an aspect of the preser;t invention, a recording
imace transier medium having the characteristic of absorbing a
coloring mnmaterial dispersion medium of the ink is used.
Accozdingly, +the coloring material dispversion medium is
absorbed and quickly removed Zrom the ink de§65ited on the
recozding image trans.fer madium befc.zre a recording imacge is
transferred from a transfer medium to a recording medium.

A material which swells at a2 low temperature range when it
absozbs water and which contracts at a high ter-.‘tper;.tuz:e range
2s it releases water, througn phase trans:.‘. on, can be ﬁsed as
2 specific recording image transfer medium according to the

presant invention. With respect to ink using a petraoleum



roIIer 36b in rotating contact with the solvent recovery.belt .36a-s0.-3s to

squeeze a solvent fromthe solvent recovery belt 36&RE@Q§@EMENT§§§§§'ry

tank 36c, and a cover 36d to prevent solvent vapor fjr Hllcahlug UUL.
Solvent is transferred from transfer drum 31 to recaover gpb¢ i gcguse
t he absorbency of recovery belt 36a-i 3 substantially lfa E het of
the oil absorbing |ayer 3la. Tn the fifth enbodi nent the sol vant

conponent of ink is absorbed into the oil absorbing || ayer 31la nade of
porous polytetrafluoroethyl ene, soon after the ink i ] the
transfer drum 31, so that the ink is condensed. The condensed ink is then

pressed agaileehtt he mecorik hgvmish ewed I/ when it absorbs the solvent is

used.

Also, according to the present invention, a material which
absorbs the dispersion.medium contained in ink may be provided
in proximity to the recording image transier medium.

Further, according to the ©present invention, an
electrostatic absorption device for absorbing the coloring
material dispersion medium may be used so that the dispersion
medium is electrostatically absorbed and removed from liguid

nk written on the recording image transier medium.

|t

Fig. 1 1illustrates a first embodiment of the present

esent

b

Fig. 2 illustrates a second embodiment of the

g
H

Fig. 3 illustrates a third embodiment of the present
Fig. 4 illustrates a fourth embodiment of the present

Fig. 5 illustrates a fifth embodiment of the present

invention;

Fig. 6 illustrates a sixth embodiment of the present

invention;

Fig. 7 illustrates a seventh embodiment of the present

invention;



‘ e

fixing roller 35 so that the ink is transferred to the:EP ACEMENT WQLf;

e w0

\"r[

recording medium S. The sol vent absorbed by the oil absorbrmg~—-tayer la is

recovered by the solvent recovery belt 36a while in rotati t migth
the transfer drum 31 at the downstream side of the.] E ﬁgggﬁﬁngggtlon

so that the absorbing characteristi€ of the oil ab
recover ed.

a s

-~

Fig. 8 illustrates an eighth embodiment of the present

invention;

Fig. 9 illustrates a ninth embodiment of the present

Fig. 10 illustrates a tenth embodiment of the present

Fig. 11 illustrates an eleventh embodiment of the present

invention;

Fig. 12 illustrates a twelfth embodiment of the present

-
-

invention; and
Fig. 13 illustrates a thirteenth embodiment of the present

invention.

Pig. 1 illustrates a first embodiment of the present

ition in which water-soluble ink is used.

'.4
o
<
M
o)

A transfer drum 1 serves as a recording image transfer
d'u.-and is rotationally driven through a ring gear ptovided
at one end of the appératus but not shown. A recording head 3
serves as a recotding image writing device and a fixing roller
5 serves as a recording image fixing device. A cleaning unit
6 whicﬂ serves as a transfer medium refreshing device is also
provided proximate transfer drum 1. The recording head 3, the
fixing roller 5 and the cleaning gnit 6 are provided around the

transfer drum 1 so as to be successively arranged in orxder



As an exanple, ink formed by uniformy dispersing carbon ph A CLBRT
of 0.5 [err]mparticle size and cross-Iinked poIystyrenéREEE§§§§§§{g§?§§i
of 0.5 [err]mparticle size in | SOPAR L of EXXON Chem c4l Jagan éﬁﬂ to

adj ust the viscosity of ink to 6 cps at 25 [err] C was uged. RO6 9Q§as
ej ected as an ink drop of 0.6 [err]g greama 55 [err] mdijaneter nozzl e at
an initial speed of 5 nm sec, so that the ink drop was dgposited on an oi

absor bi ng | ayer 3la, formed by disposing a stainless stael filter of 0.2
[err] m nmesh size on an oil absorbing layer. Cylindrical support 31b was
made from urethane rubber. Then, the ink was transferred to a

sheet of raeicRe papectiBeckrs rowEeibACsS: the30ransferf @ruaxandhech is
XEROX4024 nmade by XEROX Corp., under a :
indicated by the arrow.

The ink utilized in the printing apparatus of the first
embodiment consists of wa;er and a water-insoluble coloring
material. More specifically, the ink is a water-dispersion
fluid which utilizes water as a dis.persion medium having a
coloring material, in the form of fine particles, dispersed
therein. If necessary, a water-soluble organic solvent,. a
water-soluble or water-insoluble resin, a wax, a surface active
agent, or the like, may be added to the ink.

Examples of the water-soluble organic solvent used herein
include alcohols such as ethyl alcohol, propyl alcohol, etc.,
and glycols such as ethylene glycol, diethylene glycol,
glyceline, etc. Examples of the resin used herein include
water-soluble polyﬁers and water-insoluble polymers,
specifically, polywvinyl alcohol, polyvinyl pyrolidone,
polyethylene glycol, etc. Examples of water-insoluble polymer
added in the form of fine particles include acrylic ester,
methacrylic ester, styreneacrylic acid copolymers, paraffin
wax, polyethylene wax, etc.

On the dther hand, examples of the coloring material used
herein include carbon black, various kinds ~of pigments,
pigments processed by surface treatment with res:in or the like,
macromolecular fine particles colored by dyes or pigments, etc.
It is preferable that the mean particle size of fine particles

is in the range of 0.0l to 30 pm and that the percentage



i

circle was forned on the sheet of recording paper. Thi s enbodi nen
has an advantage in that the absorbing characteristic of #he29104%1996 d
31 can be recovered wthout the use of & -heat source. h¢ sol vent

recovering unit 36 not only recovers the absorbed sol vept bBut arso
mai ntains a constant noisture |evel of the oil absorbing_layer 3la.

Ijneaf pressure of 12 kg/cm As a result, an ink dot whi Ghpass, . fF.ee..f.ram
blurring and blotting and which was a nearly 120 [err]m ‘gﬁﬁg@%M@&lpéﬁﬁéé

u

m

thereof is from 1 to 30 $ by weight. It is desirable to adjust
the proportions of ink components so that the viscosity of the
ink at 25 °C is from 1 to 30 cps (centipoise).

The recording head 3 deposits liquid ink onto the surface
of the transfer drum 1 to form dots thereon. The recording
head 3 of the first embodiment includes an ink jet recording
head in which pressure is applied to the ink by an
electromechanical conversion element so as to eject an ink drop
from 2 nozzle provided in the recording head 3 and deposit the
ink drop on the transfer drum 1. In the alternative, an ink
jet recording head in which bubbles are generated in the ink by
using an electrothermal conversion element to eject an ink drop
to the transfer drum 1 5y the pressure of the bubbles may be
utilized.

. The transfer drum 1 selectively absorbs and filters water,
or an agueous solution, in the ink deposited on the surface
thereof, so as to leave the coloring material on the surface
thereof and thereby ;ilow the coloring material to be
transferred onto the surface of the recording medium S. The
transfer drum 1 may be constructed so that a water aborbing
layer is interp@sed between a filter and a cylindrical support.

The transfer drum 1 filters water or an aqueous solution by
a2 capillary action obtained by laminating a water absorbing
layer la on a surface of a cylindrical support 1lb or by using
a filter and a suction and decreasing pressure device in

combination. Examples of a material for the water absorbing



-16 - Accordingly, the penetrating speed of the solvent can be

controlled and irregularities in the transfer can be f"gZiggﬁgsdrj::;
Furthernore, the solvent recovering unit 36 i mparts ngi ih@Hﬁﬁ?!
transfer drum 31 which tends to be dry at the starting-upg 9f the devicer] |
The sixth enbodinent illustrated in Fig.76.is constructed | so 284CT 1994 S
transferred after batch processing, that is, after one fyll§ page of

witing to the transfer drum 31, and ink condensi ng has peen

acconplished. The transfer drum3l is
layer la used herein include a material having a high water-

absorbing property and being in the form of a £ilm or a fiber,
such as poly(sodium acrylate), poly(potassium acrylate),
acrylic acid-vinyl alcochol copolymer, modified polyethylene
oxide, sodium carboxymethylcellulose, etc. With respect to the
filter used herein, it is necessary that the mesh size of the
filter is smailer than the particle size of the solid component
of ink. Accordingly, examples of materials suiteble faor the
filter include nonwoven fabric such as fluororesin, cellulose,
etc., and metal mesh filteré sucnh as stainless steel, etc.

To enhance the transferrind property of the transfer drum
1, the.cylindrical support 1lb is preferably formed from an
elastic material so as to facilitate firm contact between the
transfer drum 1 and the fixing roller 5. Accordingly, examples
of-the material suitable for the cylindrical support 1b include
NR natural rubber, SBR, NBR, nitryl rubber, CR chloroprene, HR
butyl rubber, EPDM _éthylenepropylene rubber, polyethylene
chlorosulfonate, silicone rubber, fluororubber, urethane
rubber, etc.

To transfer ink from the transfer drum 1 to the recording
medium S, the fixing roller 5 is disposed in opposition to the
transfer drum 1 so that the transfer drum 1 is brought into
close contact with the recording medium S by the mechanical
pressure of the fixing roller 5. |

To allow repeated use of the transfer drum 1, the cleaning

unit 6 and a drying unit (not shown) are arranged in the



formed so its surface is at least as large as one page Of&A3s ri:Sji4deyRaper .
The fixing roller 35 and the sol vent recgvery beItp g36 i%?%&ﬁé&uigrgﬁﬁﬁg
the transfer drum 31 are constructed so that they are Sapfé%lb%ﬂ @ggm | he
surface of the transfer drum 31 during a witing operatio etdordi ng
head 33. - In this enbodinent, vibratigpn and | oad cauged by the contagt
of the fixing roller 35 and the sol vent recovery belt 36a do not affect
the transfer drum 31 during the witing operation. Ac ' - '
no positional shifting of dots, so that nore accurate recording inmge
wWiting armhwndimned eriide@icaheberandéer paictéent hs erderngoopecerentlie
conplete, fixing roller 35 and solvent recovery belt 36a are

water or aqueous solution absorbed by the water absorbing layer

la in 2 known manner.

As an example, ink formed by dispersing a carbon black
particles, 1.0 pm in diameter, and styrene-acrylic acid
copolymer particles 0.7 pm in diameter, in waﬁer to adjust the
viscosity of the ink to 12 cps at 25 °C was used. The ink was
ejected as an ink drop of 0.15 pg from a 50 pm-diameter nozzle
at an initial speed of 8 m/sec, so that the ink drop was
deposited on a transfer drum 1 which was formed by adhering a
stainless steel £filter of 0.3 pm mesh size and a water
absorbing layer to a cylindrical support 1b made from urethan
rubber. The water absorbing layer was diéposed between the
filter and the cylindrical support. Then,” the ink was
transferred onto a sheet of recording'paper.(Beck’s smoothness:
30 sec), for example, XEROX4024 from XEROX Corp., under‘a
linear pressure of 10 kg/cm. As a result, an ink dot, which
was free from blurring and blotting, and which was nearly a 120

um-diameter perfect circle was formed on the sheet of recording

rh

pa?er, so that an image with the optical density of 1.7 o
solid printing was formed. The optical density is generally
dirscted to a diffuse reflection density, and a reflection
density D. is represented by logyp(l/R) wherein R is a
reflectivity coefficient, ‘and can be measured by a known
density meter. This was so because the water in the ink was

absorbed into the water absorbing layer while the color



>

pi voted so as to be pressed against transfer drum 31 fd _ E’ﬁ
bperation. Though not shown, the inside pressure ofRﬁggAgghﬁﬂfgs € U

31 may be set to a negative value by a blower to nake tjhd Léunleln of ta
sol vent nore effective. Furthernore, the 38 &:Ptlé&’
-17- -9 -
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particles remained on top of the filter. In this example, a
cleaning unit capable of sucking untransferred solution on the
surface of the water absorbing layer la, or inside thereof, by

air was utilized to re-initialize the water absorbing layer la

for a subsequent transfer operation.

Fig. 2 illustrates a second embodiment of the present
invention which is utilized to color printing.

In the printing.apparatus of the second embodiment, =a
+ransfer belt 11 having a cellulose filter, of 0.3 pm mesh
size, on top of a water absorbing layer is used as a transfer
medium. The transfer belt 11 is stretched between a pair of
feed pulieys 14, 14. Line type bubble jet ink recording heads
13a to i3d for ejecting liquid ink in black, yellow, magenta
and cyan respectively are arranged around the transfer belt 11.
Further, a fixing roller 15 and a cleaning unit 16 are
successively arranged in the downstream side of the recor&ing
heads 132 to 13d.

As an example, using the printing apparatus, of the second
embodiment, a color image was fixed by pressing the recording
medium S to the transfer belt 11 under a linear pressure of 5
kg/m after successively depositing the ink in black, yellow,
magénta and cyan onto the transfer belt 11. As a result, a
high-quality color recording image being free from mixing of
adjacent different color dots or uneven mixing of superposed

dots was obtained because the water in the ink was absorbed



noi st ure
tonst ant

a seventh enbodi nent of the present i nventi on which
condensing ink formed by a  dispersing toner conposed o
in silicone oil. A polytetrafluorogfhylene filter}l

smal | er
drum 41.

enbodi ment, is provided in the downstream side of thetransfer—drd

| evel of the surface of the transfer drum 31 ¢

by adjusting the inside pressure thereof. rREFTgQCEMEN L&ﬁ}%ﬁ

yz% 122@."“'5

mesh size than the dianeter of toner is | am npat

fer
A sol vent recovering unit 46, simlar to that of the fifth S‘

es

i

jia

W th respect tothefixingroller 45, SO t hat silicone oi |
absorbed ; okl Ohe aHLSr Gy PIFAL! M08 RLLYLERGS BRI | ¥nd YRdckaing

medium.

Figs. 3 and 4 illustrate third and fourth embodiments,
respectively, of the present Iinvention. These embodiments
utilize an aqueous ink.

In the third embodiment, a polymer layer 2la, having a high
water—-absorbing property, which swells at low temperatures when
it =absoxrbs water from ink, and which contracts at high
temperatures, as the absorbed water is released, when it is
heatad to the phase-transition temperature or higher, is
utilized on a transfer drum 21. More specifically, a transfer
drum 21 has a layer 2la of a highly water-absorbing polymer
such as &an N-substitution acrylamide polymer, partially
saponified poly(vinyl acetate) or poly(vinyl “methyl ether)
capable of contracting by phase transition based on heating, as
disclosed in Japanese Patent Unexamined Publication No. Sho-63-
140281, laminated on a surface of. a cylindrical support 21b.

The transfer drum 21 is formed as a hollow drum, in which
a heater 27 for heating the highly water-absorbing polymer
layer 2la to the phase—transi;cion temperature, or higher, is
arranged in é portion opposite to a solvent recovering tank 26.
If necessary, a cleaner 22 for removing residual ink after
transfer may be provided in on the downstream side of the
solvent recovering tank 26 as shown the fourth embodiment

illustrated in Fig. 4.
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transfer and toner, which has been condensed, is fixed cRERUN&EWE%&@&HﬁH(
medium S while the recording nediumS is heated to about {160 Jerr[C by
heat er 45a-inside fixing roller 45.

pol yt et r af

by silicone rubber which swells as it ?ngrbs a petrol qu
|

Silicone

condensed
The enbodi
formed by
petrol eum

Al ot £ hra 4 -

| uoroethyl ene filter 41a in the transfer drum 41 nay

In this enbodi nent, 2@*@3T1996
e repl 4ced

-

rubber is very high in absorplion speed, so that

t He

rapi dl'y when ink drops are ej ected onto silicone Tub

per.

ment s |IIustrated in Figs. .8 through 13 are adapted to jink
di spRreing %|%bwlla%¢q>9dbﬁar’gsad esl BrFﬁﬁoFiihéqu?t’-iic?és Yhigh

solvent, Particularly,

is carried on a carriage 23a as shown in Fig. 3, so as to move

transversely may be utilized. To form a colorx

image, a

plurality of line recording heads 23C, 23M and 23Y for ejecting

different color ink drops may be used as shown in Fig.

illustrates the fourth embodiment. In the device of

4, which

Fig. ¢, a

cooler 28, such as a thermoelectric coupled cooler, which

improves, the water absorbing characteristic of the highly

water-absorbing polymer, may be utilized to thereby avoid

mixing of colored inks ejected from the recording heads.

Cooler 28 is provided on the inside of the transfer drum 21 in

opposition to the recording heads.

In both the third and fourth embodiments, the highly water-

absorbing polymer layer 2la, acting as the surface of the

transfer drum 21, absorbs water from ink drops quickly after

the ink drops are ejected from the recording head 23 (or

recording heads 23¢, 23m and 23y),-so that the ink drops are

condensed while the pigments (or resins) in ink are left on the

surface. The condensed ink drops are subsequently transferred

to the surface of the recording medium S which is pressed

against the transfer drum 21 by the fixing roller 25.

On the other hand, when the highly water-absorbing polymer

layer 2la, which has swelled after absorbing the water, reaches

the high temperature area, that is, the area proximate the

heater 27, by the continuous rotation of the transfer drum 21,

the highly water-absorbing polymer is subjected

to phase



t he enbodi ments are constructed so that the transfer function - -

- 18 - and the sol vent absorbing function are respecqyﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁed to
seuar at e menbers. In the eighth enbodinment oﬁwnfhEMMprég“"t

I nvention illustrated in Fig. 8, the surface of thg m{isY is
formed froma suitable dielectric |ayega5la. A so v%n?rbsb%ﬁ. ﬁ%l

transition by being heated and contracts as the absorbed water
is released from the polymer to the solvent recovering tank 26.
As a result, the polymer recovers its water absorbing function
and then returns to a position proximate the recording head 23
by virtue of continued rotation of the transfer drum 21.
rig. 5 illustrates a fifth embodiment of the present
invention which utilizes a solvent ink formed by dispersing
pigment and oil-soluble resin in an oil solvent. The ink
utilized in the fifth embodiment is an oil solvent-dispersion
fluid which includes an oil solvent as a dispersion medium and
coloring matérial, which is not soluble in the oil solvent,
disper rsed as parulcles in the solvent. If necessary, oil-

soluble or oil-insoluble resin, wax, a surface active agent or

the like may be added to the ink.

xamples of the coloring material used herein include

by

carbon black, various kinds or pigments, pigments processed by
surface treatment with resin, or the like, macromolecular fine
particles colored by dyes or pigments, etc. It is preferable
that the mean particle size of fine particles is in a range of

from 0.01 to 30 upum, in diameter, and that the percentage

N

thereof is from 1 to 30 % by weight.

As an example of the oil solvent used herein, aliphatic
hydrocarbons, aromatic hydrocarbons, alcohols, esters, ethers,
ketones, glycol ethers, etc., or a mixture thereof, may be

utilized. Specifically, the examples of the oil solvent

include ISOPAR G, ISOPAR L, ISOPAR M, EXXOL D80, EXXOL D110 of



absorptlon roller 54 has a dielectric |ayer 54a forne ~T AL surface.

thereof. The dielectric |ayer 54a has good wetting ;
respect to a petroleum solvent. The absorption r H
between a recording head 53 and a fixing roller 5
close proximty to the transfer drum 51. A voltag

opposite to the polarity of the electrlcally char ge
particles is applied to the transfer drum 51 and vol t age having a

polarity opposite to the polarity of the voltage applie
drum51 is applied to the solvent absorption roller 54, so that ink is
concent r aE&X Y Cheanseér Japgnaltdl veFOLYEDHP t W20 132 STRELLSQR uhh BEQ 0 Athe

sol vent absorgtlon roller 54 while holding the . .
SHELL Japan Ltd. Examples of the resin and wax include

polyvinyl a1cohol polyvinyl pyrolidone, polyethylene glycol,
acrylic ester, methacrylic ester, styrene, styrene-acrylic acid
copolymer, paraffin wax, polyethylene wax, oxide wax, synthetic
wax, etc. The proportion of the components, by weight, in the
ink is adjusted so that the viscosity of ink is preferably ffom
1 to 30 cps at 25 °C.

The recording head 33 utilized in the fifth embodiment, is

he type of recording head described in U.S. Patent No.

ot

3,750,703, that is, a recording head which heats the viscous
ink, in response to a recording signal, by a heater provided at

a top end of the nozzle to thereby weaken the viscosity before

ejection.

I={

. In this embodiment, porous polytetrafluoroethylene, having
a smzller mesh size tﬁan the diameter of the pigment parficles,
is used as an oil absorbing layer 3la of a transfer drum 31 for
selectively absorbing and filtering an oil solvent or an oil-
soluble solvent to transfer a coloring material to a recording
medium S. Other examples of the material used for the oil
absorbing layer 3la include filters of nonwoven fabric such as
fluororesin, cellulose, etc., and mesh filters or metals such
as stainless steel in combination with an absorbént layer. In
the case whers the solvent has no electrical polarity, the

material for the oil absorbing layer 3la is selected from

silicone resin, fluororesin, polyethylene, polystyrene, etc.



charged coloring fine particles dissolved in a solvent on
drum 51 through the .electric field effect t here
cleaner 56 is provided for renoving a solvent absorbed orjt

" SHEET

t he sol vent

absorption roller 54. Cleaner 56 operates in a manner siffillar20d08N4994
cl eaner 36 described in previous enbodiggnts. In thejeijghth
enbodi nent, when charged coloring particles, together w {h a sorvemt—a~e

ejected fromthe ink jet recording

In the case where the solvent has a polarity, the material for
the oil absorbing layer 3la is se;ected from cellulose
aerivatives, polyvinyl alcochol, etc. Furthermore, these oil
absorbing materials may be used after three-dimensional cross-
linking so that durability can be improved.

To improve the transferring characteristic of the transfer
drum 31, it is preferable that the oil absorbing layer 3la is
provided on an elastic support 31b behind oil absorbing layer
3la. A recovering unit 36 for recovering solvent which has
infiltrated into the transfer drum 31 is provided proximate the
transfer drum 31 on the downstream side of a fixing roller 35.

The recovering unit 36 has a solvent recovery belt 36a
placed in rotating contact with the transfer drum 31, a squeeze
roller 36b in rotating contact with the solvent recovery belt
362 so as to squeeze a solvent from the solvent recovery belt
362, a solvent recovery tank 36c, and a cover 36d to prevent
solvent vapor from leaking out. Solvent is transferred from:
transfer drum 31 to recovery belt 36a because the absorbency of
recovery belt 36a is substantially larger than that of the oil
absorbing layer 3la.

In the f£ifth embodiment, the solvent component of ink is
absorbed into the oil absorbing layer 3la mede of porous
polytetrafluoroethylene, soon after the ink is ejected onto the
transfer drum 31, so that the ink is condensed. The condensed
ink is then pressed against the recording medium S by the

fixing roller 35, so that the ink is transferred to the
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-19 : head 53, the solvent absorption roller 54, rot$REEEACEygpu‘Sh

proximty of the transfer drum 51 on the downstream side o
head 53, transfers solvent to dielectric |ayer 54a on the surface of the
roller 54 while the charged col oring particles remain on|the 29 F 896

drum 52 by the electric field effect. due fo the opposing change bet ween
the particles and the absorption roller 54. As a result, after
the pignent concentration of the ink on the transfer drédm51 is

I ncreased,
recording medium S. The solvent absorbed by the oil absorbing

layer 3la is recovered by the solvent recovery belt 36a whilé
in rotating contact with the transfer drum 31 at the downstream
side o0f the transfer portion, so that the absorbing
characteristic of the oil absorbing layer 3la is recovered.
As an example, ink formed by uniformly dispersing carbon
black particles of .O.S pm particie size and cross-linked
olystyrene fine particles of 0.5 um-particle size in ISOPAR L
of EXXON Chemical Japan Ltd. to adjust the viscosity of ink to
6§ cps at 25 °C was used. The ink was ejected as an ink drop of

0.6 pg from a 55 pm~diameter nozzle at an initial speed of 5

Q

m/sec, so that the ink drop was deposited on an oil absorbing
layer 31a, formed by disposing a stainless steel filter of 0.2
pm mesh size on an oil absorbing layer. Cylindrical support
31b was madé from wurethane rubber. Then, the ink was
transferred to a sheet of recording paper (Beck’s smoothness:
30 sec), for example, XEROX4024 made by XEROX Corp., under a
linear pressure of 12 kg/cm. As a result, an ink dot which was
free from blurring and blotting and which was a nearly 120 um-
diameter perfect circle was formed on the sheet of recording
paper.

This embodiment has an édvantage in that the absorbing
characteristic of the transfer drum 31 can be recovered without
the use of a heat source. The solvent recovering unit 36 not
only recovers the absorbed solvent but also maintains a

constant moisture level of the oil absorbing layer 3la.




the ink is transferred onto the recordi ng nmedi um S. et
sol vent be secuf EﬂﬁﬂfﬁﬁEET

has an advantage in that not only can a
from charged coloring fine particles but ink can be conldensed w thout

reducti on of speed, change in tenperature or other steps.{ 29 0CT 1994¢e
ninth enbodinment of the present inygntion, illustrgtgd in Fig. .9,
sol vent recovery belt 64, fornmed from an insulating thin frnrwheh—heas
good wetting property with respect to a petroleumsolvent, is stretched

a
a
S¢

that it noves while touching the transfer drum51 at a position dOWAStTE
of the recording head 53. Also, a fixed electrode 69 is provided in the
back of thacserdénglivecoveey RRNGLIHBAELRT aSR&PDe Ofn the solvent can be

contralled and irregularities in the +transfer can be

eliminated. Furthermore, the solvent recovering unit 36
imparts moisture to the transfer drum 31 which tends to be drcy
at the starting-up of the device.

The sixth embodiment illustrated in Fig. 6 is constructed
so that ink is transferred after batch praocessing, that is,
af ar one full page of writing to the transfer drum 31, and ink
condensing has been accomplished. The transfer drum 31 is
formed so its surface is at least as large as one page of A3-
size paper. The fixing roller 35 and the solvent recovery belt
36a provided around the transfer drum 31 are constructed so
that they are separated from the surface of the transfer drum
31 during a writing operation of recording head 33.

- In this embodiment, vibration and load caused by the
contact of the fixing roller 35 and the solvent recovery belt
36a do not affect the transfer drum 31 during the writing
operation. Accordingly, there is no positional shifting of
dots, éo that more accurate recording image writing and
transfez:ring' can be made. After the writi-ng operation is
complete, fixing ..foller 35 and solvent recovery belt 36a are
pivoted so as to be pressed against transfer drum 31 for a
transfer operation.

Though not shown, the inside pressure of the transfer drum

31 may be set to a negative value by a blower to make the

absorption of a solvent more effective. Furthermore, the



opposition to the transfer drum51. The el ectrode 69 has a charge thegﬁ
with a polarity opposite to that of the coloring partlclegﬁ#ﬂﬂg{eam Hm]

66 is al so provided -for renmoving a solvent transferred tojthebert=64"
manner simlar to previous enbodi nents. 290 99%
- 20 - Thi s enbodi ment has an_ agyantage in that|splvent can

n

mr—r

moisture level of the surface of the transfer drum 31 can be
kept constant by adjusting the inside pfessure thereof.

Fig. 7 illustrates a seventh embodiment of the present
invention which is adapteg for condensing ink formed by a
dispersing toner composed of pigment and resin in silicone oil.

A,polytetrafluoroethylene.filter layer 4la having a smaller
mesh size thaﬁ the diameter of toner is laminated on the
transfer drﬁm 41. A solvent Tecovering unit 46, similar to
that of the fifth embodiﬁent, is provided in the downstream

side of the transfer drum 41 with respect to the fixing roller

l-l'

5, SO that silicone oil absorbed into the

>

polytetrafluorocethylene filter layer 4la is recovered after
transfer and toner, which has been condensed, is fixed onto the
recording medium S while the recording medium S is heated to
about 160 °C by the heater 45a-inside fixing roller 45.

in this embodiment, the polytetraflﬁoroeﬁhylene filter 41la
in the transfer drum 41 may be replaced by silicone rubber
thch swalls as it absorbs a'petroleum solvent. Silicone
rubber is very high in absorption speed, so that ink can be
condesnsed fapidly when ink drops are ejected onto silicone
rubber.

The embodiments illustrated in Figs. 8 through 13 are
adapted to ink formed by dispersing electrically charged'
coloring fine particles in a petroleum solvent. Particularly,

the embodiments are constructed so that the transfer function



trénsferred effectively without disturbance of the recordi :
recovery belt 64 contacts the transﬁagqﬂmmﬂ@gfrﬁﬁ

because t he sol vent

very low line pressure. O course, the coloring particlgs will remain |on
the transfer drum51 due to the electric field between {riangfeQCirans 51
and el ectrode 69. In the tenth jgnbodinent of thel present

I nvention illustrated in Fig. 10, a so vent recovery be] tHA—Ts—brought

in contact with the transfer drum51. The solvent recovefy belt 74 is

formed froman insulating nmesh filmand, at the sane tife, a suction

chanmber 76, in_co nication with a blomer (not shown),, i.s prOV|ded in
the back cA™d fidi& &Pl vERts #bsoThy e fupcts €|no§€epF8§Pﬁ’Fr-9~Vﬂ4é(r é§figned to

separate members.

In the eighth embodiment of the present invéntion
illustrated in Fig. 8, the surface of the transfer drum 51 is
formed £from a suitable dielectric layer S5la. A solvent
aﬁsozption roller 54 has a dielectric layer S4a formed on a
surface thereof. The dielectric layer 54a has good wetting
properties with respect to a petroleum solvent. The absorption
roller 54 1is positioned between a recording head 53 and a
fi ng roller 55 so as to be rotated in close Drox-dvuy to the
trans:gr drum 51.° A voltage having a polarity opposite to the
polarity of the electrically chafged coloring fine particles is
applied to the transfer drum 51 and a voltage having a polarity
opposite to the polarity of the voltage applied to the transfer
drum 51 is applied to the solvent absorption roller 54, so that
ink is concentréted by transferring a solvent from the transfer
drum 51 to the solvent absorption roller 54 while holdiﬁg the
charged coloring fine particles dissolvéd in a solvent on the
transfer drum 51 through the electric field effect
therebetween. |

A cleaner 56 is provided for removing a solvent absorbed
onto the solvent absorption roller S4. Cleaner 56 operates in
a2 manner similar to the cleaner 36 described; in previous
embpdiments.

In the eighth embodiment, when charged coloring particles,

together with a solvent, are ejected from the ink jet recording



Thié enbodi nent has an advantage in that the absorption ability of the _
sol vent recovery belt 74 can be retrieved nore conpletelyjnphegauss. &inn
sol vent can be effectively recovered/renoved fromt gﬁgﬁﬁﬁﬁﬁFﬁl gHﬁET
recovery belt 74 due to suction generated by the bl ower. In_the

h 2%0CT 1996

el eventh enbodi ment of the present inyeggion, illustrated
solvent is directly sucked/renoved fromthe surface of the fransfer drum
51 so that a solvent recovery belt is unnecessary. at 1s, Inthrs

enbodi ment, an electrode plate 89 is provided on the dowlstream.side of
the recording head 53 so as to be in opposition to the transfer drum51. A

| ar ge nunber of

‘head 53, the solvent absorption roller 54, rotating in
proximity of the transfer drum 51 on the downstream side of the
recording head 53, transferf_solvent to dielectric layer 54a on
the surface of the roller 54 while the charged coloring
pérticles remain on the transfer drum 52 by the electrig field
effect due to the opposiné change between the particles and the
absorption roller 54. .As a result, after the pigment
concentration of the ink on the transfer.drum 51 is increased,
the ink is transferred onto the recording medium S.

This embodiment has an advantage in that not only can a
solvent be securely separated from charged coloring £fine
particles but ink can be condensed without reduction of gpeed,
change in temperature or other steps.

In the ninth embodiment of. the presen‘-c invention,
illustrated in Fig. .3, a solvent recovery belt 64, formed from
an insulating tﬁin film which has a good wetting property with
respect to a petroleum solvent, is stretched so that it moves
while touching the transfer drum 51 at a position downstream of
fhe recording head 53. Also, a fixed electrode 69 is provided
in the back of the solvent recovery belt 64 so as to be in
opposition to the transfer drum Si. The electrode 69 has a
charge thereon with a polarity opposite to that of the coloring
particles. A cleaner unit 66 is also provided for removing a
solvent transferred to the belt 64 in a manner similar to

previous embodiments.



sol vent suction holes 86a are provided in the el ectrode plat
= 21 - 89 so as to communicate with a solvent suction d

connected to a solvent recovery tank (not shown) through a b

shown). Accordingly, the solvent can be renmoved fromtransf
suction and the particles in the ink _ y4lL remain on transfler
condensed nanner.

LAGEMENT SHEET
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er 2@ 0CT994Y

drum51 in a

This embodiment has an advantage in that solvent can be
transferred effectively without disturbance of the recording
image because the solvent recovery belt 64 contacts the
transfer drum 51 with a very low line pressure. Of course, the
cqloring particles will remain on the transfer drum 51 due to

the electric field between transfer drum-51 and electrode §9.

n the tenth embodiment of the present invention

illustrated in Fig. 10, a solvent recovery belt 74 is brought
in contact with the transfer drum 51. The solvent recovery
belt 74 'is formed from an insulating mesh film and, at the same
time, a suction chamber 76, in communication with a bldwer (not
shown), is provided in the back of the belt 74 so as to be in
close proximity thereof. |

This embodiment has an advantage in that the absorption
ability of the solvent recovery belt 74 can be retrieved more
completely because a solvent can be effectively
recovered/removed from the soiveﬁt recovery belt 74 due to
suction generated by the blower.

In the eleventh _embodiment of the present ‘invention,
illustrated in Fig. 11, a solvent is directly sucked/removed
from the surface of the transfer drum 51 so that a solvent
recovery belt is unnecessary. :

That is, in this embodiment, an electrode.plate 89 is
provided on the downst;eam side of the recording head 53 so as
to be in opposition to the transfer drum 51. A large number of

solvent suction holes 86a are provided in the electrode plate



In the twelfth enbodinment, illustrated in Fig.. 12, a nozzle pl ate of a
recording head 93 is fornmed integrally with an el ect r odigy -
sol vent suction duct 96 is provided in t he dommstrean1sﬁ%;12&39@8W?%hELT
el ectrode plate 99 with respect to the recording head 93 |so as to
communi cate with solvent suction hal eg 96a and a sol vent [r e2GV@EY 19%k.
Thi s enbodi nent has an advantage in that a solvent can{bg reliably
recover ed because the positional relation between the nozzle for efectin
I nk drops and the suction holes for recovering a solvent is precise.
Q herw se gpersai i as otot tamenhbok ventwishsian ksalviemt shetdébavedtbt 86
enbodi nent . . In the thirteenth enbodinent, illustrated in Fig. 13, a

' connected to a solvent recovery tank (not shown) through a

blower (not shoﬁn). Accordingly, the solvent can be removed
from transfer druﬁ 51 by suction and the particles in the ink
will remain on transfer drum 51 in a condensed manner.

In the twelfth embodiment, illustrated in Fig. 12, a nozzle
plate of a recording head 93 is formed integrally with an
electrode plate 99 and a solvent suction duct 96 is provided in
the downstream side of the electrode plate 99 with respecﬁ to
the recording head 93 so as to communicate with solvent suction
holes 962 and a golvent recovery tank. This embodiment has an
advantage in that a solvent can be reliably recovered because
the positional relation between the nozzle for ejecting ink
drops and the suction holes ' for recovering -a solvent is
precise. Otherwise operation of this embodiment is similar to
the eleventh embodiment.

In the thirteenth embodiment, illustrated in Fig. 13, a
transfer drum 1Cl1 is formed by laminating a photoéonductive
layer 10la on an electrical conductive layer 10lb. The entire
surface of the photoconductive layer 1l0la is charged by a
corotron ld? provided in the upstream side of the recording
head 103, so that coloring charged fine particles ejected
together with- a solvent from the recording head 103 are
electrostatically attracted to the transfer drum 101. A
solvent recovery roller 104 provided in the downstream side of

the recording head 103 is rotated in proximity of the transfer



transfer drum 101 is fornmed by |lam nating a photoconductive |ayer 10la on
an el ectrical conductive |ayer 101b. The entire surface

phot oconductive | ayer 10la is-charged by a corotron 109 Eﬁ&@nd; éfggt f?
upstream side of the recording head 103, so that col OI‘IF (":harg 2 g HHE 'I I
particles ejected together wwth a sql t.fromthe recor al arie
el ectrostatically attracted to the trgﬁgfer drum 101. g@ﬁé F%@&%
recovery roller 104 provided in the downstream si de of ﬂhe»LeandL~g‘head4
103 is rotated in proximty of the transfer , L_ ]

.

drum 101 to recover/remove a solvent from the'transfer drum 101
(in a manner similar to previous embodiments)} so that coloring
charged fine particles in a solvent can be condensed.

Though not shown, an antistatic lamp is provided in th&
downstream side of the fixing roller 105 to remove charge from
the surface of transfer drum 101. Although the embodiment
utilizes a photoconductive layer 10la, the same effect can be
attained in the case where a Aielectric layer is provided. -

Furthermore, the embodiments describe above cén all be
applied to the case where a drum type transfer medium or an

endless belt type transfer medium is used. In addition, the

individual elements of the various embodiments can be combined

as is appropriate.



- 2.2 - drum 101 to recover/renove a solvent fromthe
(in a manner simlar to previous enbodi nents), so that c."] 1 "
fine particles prbe condensed. Thoughj ﬂlmﬂﬂ 1“5“
antistatic la Rﬁgféégms Ell ne downstream side of the fiexi ng Wol$ers
105 to renove ¢hdarge from the|lsurface @f3 transfer drum 101. Al though the

enbodi nent  utill ijze29BEh#WBcohdycti ve | ayer 10ia, the same effect can be
attained in the gase where a diellectric |ayer is provided.

- CLAIMS

1. A transfer printing appafatus comprising:

a recording image writing means (3, 13a, 13b, 13c, 13d,
23, 33, 53, 93, 103) for writing an image, in liquid ink,

corresponding to recording information;

a recording image transfer medium (1, 11, 21, 31, 41, 51,
101) having a layer (la, 11, 2la, 3la, 5la, 1l0la) which
is absorbent with respect to a material dispersion medium
of said ink so as to remove said material dispersion
medium from said ink and retain .particles of said ink on

a surface . thereon; and

a recording image fixing device (5, 15, 25, 35, 45, 55,
105) disposed in contact with a recording medium (S) so
as to forcedly press the recording medium (S) against
said recording image transfer medium (1, 11, 21, 31, 41,
51, 101), said recoxrding image fixing device being
disposed on a downstream side of said recording image
writing means with respect to the direction of movement

of said transfer medium.

2. A transfer printiﬁg apparatus according to Claim 1,
wherein - said layer (2la, 4la) is a material layér
provided on  said recording image transfer medium (21,
41), said material layer being capable of absorbing
water at relatively low temperatures and releasing water

through phase transition at relatively high temperatures.

3. A transfer printing apparatus according to either one of

Claims 1 or 2, further comprising:

heating means (45a) provided in association with said
recorxding image fixing device (45), said heating
means (45a) defining. a high temperature area proximate
thereto so as to cause water which has been absorbed into




Furt hernore, the enfjodi-rents—deserbe-above can all be applie

where a drum type trRﬁPﬂACEMENTJSH@'} n endl ess belt type“mﬂ“ﬂllﬂlm‘mmul

i's used. I n addi tign,[the~fndi"vi-dgall el enents of the var
can be conbined as|i r e. 23
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said transfer medium (419 to be released from said

transfer medium (41) through phase transition.

4. A transfer printing apparatus according to any one of the

preceding Claims, further comprising:

cooling means (28) provided proximate a back surface of
said recording image transfer medium (21) so as to be in
opposition to said recording image writing means (23),
) said transfer medium (21) passing between said cooling

means (28) and said writing means (23).

S. A transfer printing apparatus according to any one of the
preceding Claims, wherein said layer is a porous layer
provided on said recording image transfer medium, 'said
porous layer having a mesh size which is smaller than the

diameter of said particles.

6. A transfer printing apparatus according to any one of
Claims 1 to 4, wherein said layer is a material layer
provided. in said recording image transfer medium, said
material layer being capable of absorbing an oil solvent.

7. A transfer printing apparatus according to any one of the

preceding Claims, further comprising:

removal means (6, 16, 26, 36, 46, 56, 66, 76, 86, 96)
provided on the downstream side of said recording image
fixing device for recovering/removing a residual

portion of ink remaining on a surface of sald layer and

absorbed in said layer
8. A transfer printing apparatus comprising:

recording image writing means (53) for writing an image,
with liquid ink, corresponding to recording information;




1. Atransfer printing apparatus conpr|5|ng a recording imge witing

means (3, 13a, 13b
image, in liquid i

recordi ng i mage trpnsfer nmedi um (]
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, 33, 53, 93, 103) for—witing an
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layer (la, 11, 21al 3129 6C3,19314d) jwhich is absorbent With resptct®td

a material dispersjon nedi um df {sai 3 nk so as to renove said nmateri al
di spersi on medj umTrom sal k jand retain particles of said ink on

a surface thereon;{and a recordlng I mage fixing device (5, 15, 25, 35,
45, 55, 105) disposed in contact with a recording nedium (S) so as
to forcedly press the recordi ng nedium (S) agai nst sai d recordi ng i nage

%ripﬁferdQS?Lgn](ieﬁ&idlab 31maé§ n am f or,
[ QS [ s is
’ SRS 1ﬁ§§ﬁ% ﬁ?fﬂ g%c gegﬁgnﬁ g 18 98 Yo Eége§38 sgl?g
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sai d transfernnxnand transfer Sald image onto a recording medium (S);

dispersion medium absorption means (54a, 64, 74) for
a dispersion medium from said ink received in

removing
the recording image transfer medium, said removing means

being disposed in a downstream direction of movement of

said

recording

image transfer medium with respect to

said writing means; and

recording image fixing means (55) for forcedly pressing
the recording medium (S) against said recording image

transfer medium

disposed
direction with respect'to said removing means (54a, 64,

T74).

(5la) said fixing means (55) being

at a position: which is in the downstream

10.

11.

‘A transfer printing apparatus according to Claim 8,

wherein said recording image transfer medium is formed
from a dielectric material which is electrically charged
so as to electrostatically attract charged pigment

particles of said ink.

A transfer printing apparatus according to Claims 8 or 9,
wherein '~ said dispersion medium absorption means is
constituted by a solvent absorption member formed from a
dielectric material having wetting properties with

respect to an oil solvent.

A transfer printing apparatus according to any one of

Claims 8 to 10, further comprising:

means for applying a first voltage, having a polarity
opposite to the charged polarity of said particles, to
said recording image transfer medium and for applying a



2. A transfer
said layer (2la
recordi ng i nage {
capabl e of absorp
wat er t hr ough
transfer printin
further conprisi
sai d recordin
(45a) defining,

wat er whi ch has been absorbed into

. second

printing apparatus according to wherein

G aim 1,
yer
R s e I

1a§gg i niat relatively high tenperatures.
apparatus acc rding to either one of Clains 1 or 2,

p

Ng ans (45a) provi ded in association with
y image fixing device?b(45), said  heating nmeans
' e area proximte thereto so as to cause
24
voltage, having a polarity opposite to the

polarity of said first voltage, to said dlsperSLon medium

ansorth_on means.

12.

A transfer printing 'apparatus according to Claim 8,
wherein said coloring material dispersion medium
absorption means is a meshed member, said apparatus
further comprising a suction means (76, 86, 96) provided
between said recording image writing means and said
recording image fixing means for sucking/removing
said dispersion medium from a back surface of said mesh-
like member.

13. A transfer printing apparatus according to Claim 8,

further comprising:

suction means (74) provided between said recording image

writing means (53) and said recording image fixing means

(55)
-front surface of

(S).

for sucking/removing said dispersion medium from a

said recording image transfer medium |



safd transfer nmedium (41[err]) to be released fromsaid transfer

transfer
t han t he

medium said gk?%;hﬁy%xﬁﬂheg ApBERRrHEZE Which is smal
of sai t

di anet er partretest————

A transfer prlntlng apparatus in which a recording image is

" written by ink drops ejected from an ink jet recording head

(3) onto a transfer drum (1) having a water absorbing layer

(41) through phase transition. 4. A transfer printin I ng
to any one of the preceding C ains, further conpriq$ QﬂﬁﬂﬁENT

means (28) provided proxi mate a back surface of sal d recorghn@

transfer nmedium (21) so as to be in opposition to bajd %28 ﬁé e
witing means (23), ° said transfer nedium (21) pass|ng between said

cool i ng means (28) and said witing,yeans (23). b. A transfer
printing apparatus according to any one of the pr ecedi.ngCl-ai-#5-
‘wherein said |ayer is a porous | ayer provided on said recording i mage

l.er

(la) as a surface layer. The recording image is transferred

onto a recording medium (S) after water in the ink drops is
absorbed by the high absorbing property of the water
absorbing layer (la). The water absorbing layer (la) is
revived so as to be used repeatedly by absorbing or
evaporating water absorbed to the water absorbing layer
through a cleaning unit (6) provided on the downstream side

of the transfer portion (5).

FIGURE 1



6. A transfer printing apparatus according to any one of
4, wherein said |ayer is a materi al

-Clains 1 to
i mge transfer medium said.

| ayer provided in said recording

materi al | ayer bei ng capable—of—ahise
an oil solvent. 7. A transfer printing apparatus accor e 0 1Ye
t he preceding Cains, further conprising: r emoval ns (6, 16
36, 46, 56, 66, 76, 86, 96) provi ded on the downstrea gfg‘echt)(ﬁaﬂab
recordi ng i nage fixing devi ce for recovering/renmpving a residua
portion of ink remaining on a surface of said | ayer and
| ayer. 8. A transfer printing apparatus conprising: '
witing neans (53) for witing an i wih liquid it rrespondi ng
to recording information, n?§7£3: 7

- 3
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a \recordi ng imge transfer nmedium (5l1a) disposed proxi mate said

witing neans (53) so as to receive said" I nk and transfer said inmage
onto a recording nedium (S); di spersi on nedi um absor ption means (54a,
64, 74) for renoving a dispersion nediumfromsaid i nwm, IO @N’[‘l SHEET
the recording inmage transfer nmedium _sa& d renoving neans §%n’g at-sposed
in a downstreamdirecti on of novenent of “said recordin [ WﬁCT 1996
transfer mediumw th respect to said witing nmeans; and _
21
P —

213 21b




recbrding I mage fixing neans (55) for forcedly pressing t he recording

medi um (S) against said recordi ng i mage transfer nediq
fixing means (55) being di sposed at a position which i fﬁAfiﬂiﬁﬁl‘SHEE
downst ream direction with respect to said renoving nmeang (54a, 64,

|
74). 9. A transfer printing appargtus according to Jiﬂqﬂ00?199 !

wherein said recording imge transfer mediumis formed ffoma dlelectrﬁ
material which is electrically charged so as to el ectrpstatitatty

attract charged pignent particles of said ink. 10. Afransfer prlntlng
apparatus according to Clains 8 or 9, Aﬁgggfere said dispersion edrom
absorption neans S constitute a ent absorption nenber '
formed froma dielectric nmaterial haying wetting properties wth
respect to an oil solvent. 11. A transf ntlng apparatus according to
any one of Claims 8 to 10, further ca 3

36a-
36 ’\/ :

36b7
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neéns for applying a first voltage,
charged polarity of said particles,

having a polarity opposite to the

to sai d recording i mage.transf.er ...

medi um and for applying a _ _ REPLACEMENT SHEET
second voltage, having a polarity opposite to the poetarit y—of-
said first voltage, to said dispersian4redium absorptiagn rrearg}soc]-]lg% A
transfer printing apparatus according to Caim 8,
453
45 S

T—43




wherein said col oring material dispersion medi um absorption
freans i s a nmeshed nenber, said apparatus further conprising a suction
nmeans (76, 86,, 96) provided bet ween said recordi ng i nage -ABaNS .
and sai d recording image fixing rmeans for suckin &Hﬂﬁﬂ“ﬂﬂﬁfﬁq‘bHLET
sai d dispersion nmediumfroma back surfgce of said mesh- | ijkgTreTTer

13. Atransfer printing apparatus according to C aim8, funt er %9.%539%

conpri si ng: suction neans (74) provided between said recgr
witing nmeans (53) and said recording inmage fixing neans ($5 p—tor. |
sucki ng/ renovi ng sai d di spersion nmediumfroma -front surfaéce of said ‘

recordi ng i mage transfer nedi um /ﬁ?t; S?

S ()%—_g_ «(2)

53
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