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... ·TRANSFER. TYPE INK JET PRINTER 

The present invention relates generally to ink jet 

·printers for fooning ink images on recording media and more 

"' particularly to a transfer type ink jet printer for 

transferring an ink image to a recording medium by pressing a 

transfer medium against the recording medium face to face 

after forming the ink image on the transfer medium. 

A printer of the sort disclosed by, for instance, 

U.S. Patent No. 4,538,156 is known as a conventional transfer 

type ink jet printer. 

This printer is, as shown in Fig. 25, designed to 

transfer an ink image by pressing recording paper 12 against 

the ink image formed by a recording head 11 on the surface of 

a cylindrical transfer medium 10. The residual ink left 

untransferred is removed by a cleaner 13. 

The conventional transfer type ink jet printer has 

put it in question that the quality of the image thus 

transferred is not always good. 

In the first place, the reason for this is that when 

the ink image formed of liquid ink makes contact with the 

recording paper, the liquid ink soaks along the fibers, thus 

allowing whiskers.to grow on the periphery of the ink image . 
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.In the second place, the reason is that since the 

image transfer is effected by the contact between the 

transfer medium and the recording paper, an recessed portion 

of the recording paper'will not contact the transfer medium 

if the smoothness of the recording paper is poor, and there 

appears a so-called "whitening" phenomenon in which an image 

to be transferred is not transferred~ 

In view of these problems, the present applicants. 

propose in Japanese Patent Laid-Open No. 92849/1987 an 

apparatus for transferring an ink image to recording paper by 

ejecting ink droplets to a transfer medium once and 

evaporating a solvent composition in the ink _droplets in 

order to press the concentrated ink image _against the 

recording paper. This apparatus is, as shown in Fig. 26, 

designed to transfer an image by pressing a transfer medium 

22 to which ink has been ejected from a recording· head 21 

against a recording medium 25 supported with a roller 24; in 

this case, a heater 23 is used to accelerate the evaporation 

of a solvent composition in the ink. The transfer medium 22 

after the transfer operation is cleaned with a brush 26 and 

dried by a blower 27 to keep the surface condition constant. 

With this apparatus, the ink image is prevented from 

deforming while it is being tr·ansferred or from soaking into 

the recording medium 25 since the concentrated ink image is 

transferred to the recording medium 25. Therefore, clear 
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image foonation can be made possible by solving the problems 

characteristic of transfer type ink jet printers. 

U.S. Patent No. 5,099,256 also proposes an apparatus 

for transferring ink to recording paper by ejecting ink 

droplets to a transfer medium once and evaporating the 

solvent composition in the ink droplets in order to press the 

concentrated ink against the recording paper. This apparatus 

is, as shown in Fig. 27, designed to transfer an image by 

pressing a transfer medium 32 onto which ink has been ejected 

from a recording head 31 against a recording medium 35 

supported with a roller 34; in this case, a heater is used to 

accelerate the evaporation of a solvent composition in the 

ink. 

With this apparatus, the ink image is prevented from 

deforming while it is being transferred or from soaking into 

the recording medium 35 since the concentrated ink is 

transferred to the recording medium 35. Therefore, clear 

image formation can be made possible by solving the problems 

characteristic of transfer type ink jet printers. 

However, these apparatus still have the following 

problems to solve from the viewpoint of the use of such a 

heater for thickening ink. 

In the first place, it will take time during the 

process of evaporating the solvent composition if the heater 

temperature is low, whereas though the solvent composition 

may be evaporated for a short time at high temperatures, 
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power consumption tends to increase as the heater temperature 

is raised. Further, it will still take time to raise the set 

temperature. In other words, the problem is that a demand 

for ~igh-speed printing has not been satisfied. 

In the second place, the inside of the apparatus may 

be contaminated since the solvent steam is discharged into 

the apparatus as the solvent evaporates. 

In the third place, there arises a problem in that 

the transfer pressure may increase. More specifically, the 

time required from the ejection of ink up to the transfer of 

an image tends to vary with the spot when one nozzle head or 

a multiple nozzle head is used for scanning even though it is 

attempted to specify the concentrated ink condition by 

setting the quantity of heat at a proper value •. This means 

there·occurs a disparity in the concentrated ink condition. 

In this case, the relationship between the concentrated ink 

image condition a~d the transfer pressure is such that the 

greater the concentration of the ink used to form the image, 

the greater the transfer pressure becomes. It is therefore 

necessary to set the pressure value in conformity with the 

maximum concentration of the ink used for forming the image 

and this tends to require an excessive pressure. Further, an 

excessive transfer pressure may also be required as the 

concentration of the ink used for forming the image varies 

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

amount of ink per unit area. 
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In view of the foregoing problems, it is therefore an object 

of the present invention to provide a transfer type ink jet 

printer capable of high-speed printing as well as high-quality 

image printing. This object is solved by the transfer type 

ink jet printer according to any one of independent claims 1, 

2, 5, 9, 12, 14 and 15. Further advantageous features, 

aspects and details of the invention are evident from the 

dependent claims, the description and the drawings. .The 

claims are intended to be understood as a first non limiting 

approach of defining the invention in general terms. 

The invention provides a transfer type ink jet printer 

ensuring that a good image is obtainable without causing no 

generation of solvent steam, without being affected by a 

printing pattern, at a low transfer pressure. 

A printer according to one aspect of the present .invention 

comprises an ink jet type record/write means for ejecting 

droplets of ink in which charged coloring particles have been 

dispersed in a solvent in the form of insulating carrier 

liquid having a low dielectric constant, a transfer medium for 

carrying and moving an ink image formed of ink droplets 

ejected from the ink jet type record/write means, a transfer 

means ·for transferring the ink image · written to the transfer 

medium on a recording medium by making the recording medium 

contact the transfer medium, and a means for temporarily 

fixing the charged coloring particles in the ink image on the 

transfer medium until the ink image is led to the transfer 

means after the ink image is formed on the transfer medium. 

The printer should preferably be provided with a means for 

removing a solvent on the transfer medium with the charged 

coloring particles temporarily fixed by the means for 
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temporarily fixin·q the particles. The means for removing a 

solvent may have a solvent-adsorbent roller having excellent 

wetting properties with respect to the solvent while rotating 

in contact with the transfer medium and a solvent-removing 

roller set opposite to the transfer medium and used for 

squeezing the solvent. Further, ~ means for recovering the 

solvent thus squeezed out may be provided between the 

solvent-removing roller and the transfer medium. 

Moreover, there may be provided a means for applying 

the solvent to the ink image with the charged coloring 

particles temporarily fixed by the means therefor and a 

solvent-thickness regulating means for making the thickness 

of the solvent constant. This means for applying the solvent 

may have a solvent container for containing the same solvent 

as what is contained in the ink and a head for applying the 

solvent, the head having a slit through which the solvent in 

the solvent container is applied to the ink image. The 

solvent-thickness regulating means, which is situated in the 

solvent container, may have a roller for regulating the 

thickness of a solvent to be applied, a peeling plate for 

removing a solvent adhering to the surface of the roller for 

regulating the thickness thereof, and race rings attached to 

both ends of the roller therefor. Further, the means for 

applying the solvent may be situated opposite to the transfer 

medit.L~ via a very small gap and may have a slit through which 
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the solvent supplied through the solvent supply slit to the 

surface of the transfer medium is recovered. 

Further, the means for removing a solvent may have a 

hole diameter sufficiently smaller than the size of charged 

coloring particles and is made of a material in the form of a 

roller for sucking and abosrbing the solvent, or may be in 

the form of a roller having a metal mesh layer on the surf ace 

and a means for applying voltage between the metal mesh layer 

and the -transfer medium. 

Further, the solvent-removing means should preferably 

be provided with a means for recovering the solvent. The 

solvent-removing means may have a cylindrical support, and a 

nwnber· of metal pins having excellent wetting properties with 

respect to the solvent, the pins being provided on the 

surface of the support. The means for recovering the solvent 

may be arranged so that it has a number of small holes 

provided pin-to-pin in the support, a port arranged in the 

support and used for blowing air toward the small holes, and 

a container for recovering the solvent thus blown thereby. 

Further, the solvent-removing means may be arranged 

so that the solvent with the charqed coloring particles 

temporarily fixed on the transfer medium is removed by making 

the solvent contact water or a surface active aqueous liquid 

agent and should preferably be provided with a device for 

recovering the solvept from the water or the surface active 

aqueous liquid agent in the solvent-removing means. 
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Moreover, the solvent-removing means may be situated opposite 

to the transfer medium via such a very small gap and may have 

a slit through which the water or the surface active aqueous 

liquid agent supplied to the surface of the transfer medium 

by means of the supply slit is recovered. The device for 

recovering the solvent may be formed of a rotatable solvent­

adsorbent material. 

The transfer medium may have a transfer drum or a 

transfer belt, whereas the means for temporarily fixing the 

particles should preferably be a means for irradiating the 

ink image with ions. In this case, the ions should 

preferably have the same polarity as that of the charged 

coloring particles. 

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

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

Fig. 3 is a diagram illustrating the operation of 

temporarily fixing ink and that of separating it in the first 

example. 

Fig. 4 is a diagram illustrating the operation of 

temporarily fixing ink and that of separating it in the same. 

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

in a second example. 

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

Fig. 7 is a perspective view of a fourth example. 
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Fig. 8 is a sectional view of the fourth example 

taken on an imaginary plane Hof Fig. 7. 

Fiq. 7. 

eighth 

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

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

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

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

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

Fig. 14 is a partial expanded perspective view of the 

example. 

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

Fig. 16 is a sectional view on an imaginary plane H 

of Fig. 15. 

Fig. 17 is a diagram illustrating an ink image 

condition within an aqueous surface-active agent explanatory 

of the solvent-removing means in the ninth example. 

Fig. 18 is a diagram illustrating an ink image 

condition within an aqueous surface-active explanatory of the 

solvent-removing means in the ninth example. 

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

Fig. 20 is a sectional vi.ew of a solvent-recovering 

device in the tenth example. 

Fig. 21 is a diagram illustrating a state in which an 

ink image on a transfer medium is concentrated after the ink 

image is irradiated with a small amount of negatively-
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-· polarized corona ions having the same polarity as that of 

charged coloring particles in the ink. 

Fig. 22 is a diagram illustrating a state in which an 

ink image on the transfer medium is concentrated after the 

ink image is irradiated with a large amount of negatively­

pol~rized corona ions having the same polarity as that of 

charged coloring particles in the ink. 

Fig. 23 is a diagram illustrating the state of an ink 

image on the transfer medium after the ink image is 

irradiated with a small amount of positively-polarized corona 

ions having the polarity opposite to that of charged coloring 

particles in the ink. 

Fig. 24 is a diagram illustrating the state of an ink 

image on the transfer medium after the ink image is 

irradiated with a large amount of positively-polarized corona 

ions having the polarity opposite to that of charged coloring 

particles in the ink. 

Fig. 25 is a diagram illustrating a first example of 

a conventional transfer type ink jet printer. 

Fig. 26 is a diagram illustrating a second example of 

a conventional transfer type ink jet printer. 

Fig. 27 is a diagram illustrating a third example of 

a conventional transfer type ink jet printer. 
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Embodiments of the present invention will be 

described with reference to the accompanying drawings. 

(First Example] 

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

A ink jet printer of Fig. 1 comprises a recording 

head 113 as an ink jet type record/write means, a corona 

charger 114 as a temporarily-fixing means, a pressure roller 

115 as an ink image transfer means, and a cleaning blade ·116, 

these being arranged around a rotatable transfer drum 111 as 

a transfer medium successively in the direction of rotation 

of the transfer drum from the upper part thereof. 

The transfer drum 111 is formed with a conductive 

elastic layer 119 around a primary metal pipe 118. The 

conductive elastic layer 119 may be a rubber member in which a 

conductive compound of carbon black or metal powder has been 

dispersed. The transfer drum 111 is rotated by a drive means 

(not shown) in the direction of an arrow A. 

The recording head 113 is, as shown in Fig. 1, an ink 

jet head of such a type that it carries out scanning along 

carriage shafts 120 in the direction of an arrow B. The 

recording head 113 is an ink jet recording head of such a 

type that ejects ink 

droplets from a plurality of nozzles in response to a 

recording signal which may employ piezoelectric elements. 

The transfer drum lll stops to operated during the 

·operation of the recording head 113 and rotates 
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inte:r:mittently as the recording head 113 turns when it 

changes its direction at the end of the scanning portion. 

The corona charger 114 is an ion generator by means 

of Corotrons. As shown in Fig. 2, a stainless housing 132 is 

used to shield a tungsten wire 131 which is 0.05 mm in 

diameter and set apart by about 5 mm from the stainless 

housing. In this case, a high-tension power supply (not 

shown) is used to apply a high voltage of -SkV to the 

tungsten wire 131 so as to generate negative corona ions. 

The cleaning blade 116 is an elastic body of rubber 

or the like which is pressed against the transfer drum 111. 

Recording paper 121 as the recording medium is 

conveyed in the direction of an arrow C to keep contact with 

the transfer drum 111 while being pressed by the pressure 

roller 115 from the back. 

Ink for use is emulsion ink in which charged coloring 

particles have been dispersed in a solvent contain~ng high­

resistant carrier liquid having a low dielectric constant. 

The solvent may contain, for example, ISOPAR-G of Exxon 

Chemical Corporation, Microlith Black C - T of Chiba-Geigy 

(Japan) Ltd. as charged coloring particles, and ethylene 

ethyl acrylate as resin. The ink also contains lecithin as a 

charge control agent together with the charged coloring 

particles as a solvent. The charged coloring particles in 

the ink used in this example are negatively charged. 

The operation will subsequently be described. 
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Ink droplets are first ejected from the recordinq 

head 113 and an ink imaqe is formed on the surface of the 

transfer drum 111. Then the ink image is irradiated with 

corona ions by the corona charger 114 and the charged 

coloring particles are temporarily fixed on the transfer drum 

111 where the ink image is separated into the charged 

coloring particles and the solvent. 

Referring to Figs. 3 and 4, a detailed description 

will be given of the temporary fixation of the charged 

coloring particles onto the transfer drum lll and the 

separation of the ink ima·ge by means of corona charger 114. 

With this embodiment, the charged coloring particles 141 have 

been negatively charged, whereas the transfer drum 111 has 

been grounded. The ink image 140 formed by the recording 

head 1.13 is such that the charged coloring particles 141 

therein have been dispersed uniformly in the solvent 142 as 

shown in Fig. 3. When negatively charged corona ions are 

thrown by the corona charger 114 onto the ink image 140, the 

surface of the ink image 140 is charged negatively as shown 

in Fig. 4 and the charged coloring particles 141 are caused 

to stick to the transfer drum 111 under the influence of 

electrostatic force. At this time, the solvent 142 decreases 

in the direction of height of the ink image 140 and 

simultaneously expands in proportion to the contact area 

between the ink image 140 and the transfer dru.~ 111. While 

holdinq the contact area between the ink imaqe 140 and the 
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transfer drum lll in Fig. 3, the charged coloring particles 

141 move in the direction of surface of the transfer drum 

111, thus causing the ink image 140 to be concentrated in a 

portion close to the transfer drum 111. When the ink image 

140 in which the charged coloring particles 141 have been 

dispersed is irradiated with ions, the charged coloring 

particles 141 are separated into the charged coloring 

particles 141 temporarily fixed onto the transfer drum lll 

and the solvent 142. Although a portion without the presence 

of the ink image 140 on the transfer drum 111 is also 

irradiated with ions, it will never charged a~ the transfer 

drum 111 is conductive. 

The ink image 140 with the charged coloring particles 

141 temporarily fixed onto the transfer drum 111 and 

separated from the solvent 142 is subsequently transferred to 

the recording paper 121 pressed via the pressure roller 115 

against the transfer drum 111; at this time, a transfer bias 

may be applied thereto. When the ink image with the charged 

coloring particles 141 separated from the solvent 142 comes 

into contact with the recording paper 121, the solvent 142 

quickly soaks into the recording paper 121, whereas the 

charged coloring particles 141 remain on the recording paper 

121 to form an image to be recorded. Since the charged 

coloring particles 141 are temporarily fixed onto the 

transfer drum 111 while separated from the solvent 142, only 

the solvent 142 is first allowed to soak into the recording 
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paper. As a result, the charged coloring particles 141 is 

prevented from soaking along the fibers of the recording 

paper 121 when the ink image 140 contacts the recording 

paper, .thus preventing whiskers from growing on the periphery 

of the ink image. 

After the ink image 140 is transferred to the 

recording paper 121, the residual transfer ink on the 

transfer drum 111 is removed by the cleaning blade 116 

pressed against the transfer drum 111, whereby a new image is 

subsequently formed by the recording head 113. 

The present inventors employed ink with 300 µC/g of 

charged coloring particles 141 dispersed therein in terms of 

an amount of charged corpuscles for a transfer drum 111 

having an outer diameter of 110 mm, irradiated the ejected 

ink with negative corona ions.by means of the corona charger 

114 and further press-transferred the ink image to the 

recording paper 121. The image thus transferred proved 

excellent. Although negatively charged coloring particles 

141 were irradiated with negative ions in this example, the 

present invention is not limited to this case and any effect 

similar thereto is made achievable by a polarity combination 

of charged coloring particles and ion irradiation. 

[Second Example] 

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

in a second example. 
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The second example is different from the first 

example as follows: a solvent-adsorbent roller 150 having 

excellent wetting properties with respect to the solvent 142 

is arranged in such a way that it is rotated while beinq made 

to slightly contact the transfer drum 111 on the downstream 

side of the corona charger 114 for irradiating the transfer 

drum 111 with ions in order to remove the solvent 142 by 

making the solvent 142 on the transfer drum 111 adsorb the 

solvent-adsorbent roller 150. 

With this arrangement, the electrostatic adhesion 

force of the charged. coloring particles 141 in the ink image 

acts with the transfer drum 111, so that a concentrated ink 

image free from the ·solvent 142 is obtained in the downstream 

side of the solvent-adsorbent roller 150. 

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

the solvent 142 adsorbed into the solvent-adsorbent roller 

150. 

The second example has the same construction as that 

of the first example, except for the provision of the 

solvent-adsorbent roller 150. 

[Third Example] 

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

What makes this third example different from the 

first example lies in the fact that a solvent-removing roller 

112 having an elastic layer 123 around a metal pipe 122 is 
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provided on the downstream side of the corona charger 114 for 

irradiating the transfer drum 111 with ions. 

Ki.th this arrangement, the ink image with the charged 

coloring particles 141 temporarily fixed onto the transfer 

drum 111 and separated from the solvent undergoes the squeeze 

action when it passes a portion where it is in contact with 

the solvent-removing roller 112, the solvent being squeezed 

from the image before being left on the upstream side of .that 

portion. The charged coloring particles in the ink image are 

allowed to pass through the contact portion as there exists 

the electrostatic adhesion force with respect to the transfer 

drum 111. As a result, a concentrated ink image with the 

solvent removed is obtainable in the downstream side of the 

contact portion. 

An air jet means 118 is used for recovering the 

residue solvent on the upstream side of the contact portion. 

In other words, the air jet means 118 is used to recover the 

residue solvent into a solvent recovery container 161 by 

jetting air to the upstream side of the contact portion to 

lead the solvent to a groove 119 provided at the end of the 

transfer drum 111 and by scratching the solvent thus led to 

the groove 119. 

The third arrangement is entirely the same as the 

first one except the provision of the aforementioned solvent­

removing roller 112. 
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In the aforementioned second and third examples, it 

has been made possible to suppress 't;he evaporation of the 

solvent on the recording paper by temporarily fixing the 

charged coloring particles onto the transfer drum lll, 

separating the charged coloring particles from the solvent, 

and removing the solvent therefrom before the transfer of the 

image. 

As set forth above, the first through third examples 

relates to the process of separating the charged coloring 

particles temporarily fixed onto the transfer medium from the 

solvent by irradiating with ions the ink image formed by the 

ink jet record/write means on the transfer medium. 

Consequently, these examples have the effect of forming and 

recording a clear image free from ink oozing out through the 

recording medium thereon. 

Moreover, the above action of separating the charged 

coloring particles from the solvent is perfo:cned 

electrostatically so as to make the ink separation possible 

for a short time. In this way, a demand for high-speed 

printing can be dealt with. 

(Fourth Example] 

Fig. 7 is a perspective view of a transfer type ink 

jet printer as a fourth example. Fig. 8 is a sectional view 

of the fourth example taken on an imaginary plane H of Fig. 

7. 
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This printer comprises a recordinq head 202 as an ink 

jet type record/write means, a corona charger 203 as a 

temporarily-fixing means, a means 204 for applying a solvent, 

a means 205 for regulating the thickness of a solvent, a 

pressure roller 206 as an ink image transfer means, and a 

transfer drwn cleaning device 207, these being successively 

arranged around a transfer drum 201 as a transfer medium. 

Like what has been described in the first example, 

the transfer drum 201 is formed with a conducive elastic 

layer 211 around a metal pipe 210. The transfer drum 201 is 

supported in such a way that it is rotatable in direction of 

arrow A with a fixed gap over the recording h~ad 202. 

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

be·:of· such a type which employs a piezoelectric element and 

provided with a plurality of nozzles arranged in the axial 

direction of the transfer drum 201 at fixed intervals. 

The corona charger 203 is an ion generator by means 

of Corotrons. A stainless housing 213 is used to shield a 

tungsten wire 212 which is 0.05 mm in diameter and set apart 

by about 7 mm from the stainless housing. In this case, a 

high-tension power.supply is used to apply a high voltage 

of -SkV to the tungsten wire 212 so as to generate negative 

corona ions. 

The means 204 for applying a solvent includes a 

container 215 fer containing a solvent 220 for ink, a pump 

216, and a head 218 for applying the solvent, the head having 
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a slit 217 which is arranged opposite to the transfer drum 

201. 

A means 205 for regulating the thickness of a solvent 

is accommodated in the solvent container 215 includes a 

roller 221 for regulating the thickness of the solvent, a 

peeling plate 222 for removing a solvent adhering to the 

surface of the roller 221 for regulating_the thickness of the 

solvent, and race rings 223 respectively fitted to the ends 

of the roller 221 for regulating the thickness of the 

solvent. 

The pressure roller 206 is an aluminum roller, which 

is so controllable that it may be pressed against or released 

from the transfer drum 201 by a means for applying pressure 

thereto (not shown). While the pressure roller 206 is 

pressed against the transfer drum 201, it rotates at the same 

velocity as the peripheral speed of the transfer drum 201 via 

recording paper 208 as a recording medium in direction of 

arrow B. 

The transfer drum cleaning device 207 includes a 

cleaning blade 225 of urethane rubber and a housing 226. The 

cleaning blade 225 is connected to a drive means (not shown) 

and has an edge so arranged that it may be brought into 

contact with or released from the surface of the transfer 

drum 201. 

Ink for use is such that charged coloring particles 

.have been dispersed in the solvent prepared from insulating 
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carrier liquid havinq a low dielectric constant, that is, 

ISOPAR-L of Exxon Chemical Corporation. The charged coloring 

particles contain RAVEN 1255 of Columbian Carbon Co. as 

pigments and ethyl cellulose as resin, these together with a 

charge control aqent being dispersed in ISOPAR-L and 

negatively charged. The charged coloring particles are also 

arranged so that the solid concentration is set .at 25 wt%. 

The operation will subsequently be described. 

In the initial state where no recording signal is 

input, the pressure roller 206 and the cleaning blade 225 of 

the transfer drum cleaning device 207 are so held as to be 

pressed against or released from the transfer drum 201. In 

Fig. 8, solid lines designate a state in which the pressure 

roller 206 and the cleaning blade 225 are pressed against or 

kept in contact with the transfer drum 201, whereas broken 

lines 206', 225' indicate that they are released therefrom; 

in the initial state, they are held in position as indicated 

by the broken lines. 

When the recording signal is input to the recording 

head 202 in that state, an ink image is formed on the outer 

peripheral surface of the transfer drum 201. Referring to 

Figs. 7, 9, the operation of forming the ink image by means 

of the recording head 202 will be described. Fig. 9 shows 

the recording head 202 viewed from an arrow D of Fig. 7. The 

recording head 202 has a plurality of nozzles 230, 231, 

232, .•• arranqed in conformity with the axial direction of 
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the transfer drum 201 (in direction of arrow E of Fig. 7) at 

a pitch of 8 x 84. 7 µm (8 x 1/300 inch), ink droplets being ejected frcm 

the plurality of nozzles 230, 231, 232 selectively in 

response to the recording signal. The recording head 202 

thus arranged is 84. 7 .. µm (1/300-inch) m:wed by a roving means 219 in 

the axial direction of the transfer drum 201 during the 

recording operation ~n synchronization with the rotation of 

the transfer drum 201 and located at the positions desiqn~ted 

by 230', 231', 232', •.. In other words, the recording head 

202 is caused to move in the axial direction of the transfer 

drum 201 each time the transfer drcin 201 rotates once and by 

repeating this operation eight times, it forms an ink image 

at a pitch of 84. 7 µm (l/300 inch} in a predetermined recording area 

228 on the transfer drum 201. Then the recording head 202 

moves to the initial position. The moving means 219 includes 

a cam 235 and a.motor 236. With the recording head 202 so 

arranged as to perform the operating of forming such an ink 

image, it becomes only necessary to set the nozzle pitch of 
. . 

the recording head 202 eight times as great as the pixel 

pitch on the transfer drum 201 and this makes it possible to 

not only simplify the process of manufacturing printers of 

this sort but also reduce their production cost. Since ink 

in a low viscous state is ejected from the recording head 

202, good ejection characteristics are acquired. Therefore, 

good quality ink images are obtainable on the transfer drll.l~ 

201 with stability. 
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Through the aforementioned operation, an ink image is 

formed over the whole recording area 228. 

When the formation of the ink image is terminated, 

the corona charger 203 irradiates negative corona ions ·and 

the charged coloring particles contained in the ink image are 

temporarily fixed before being separated from the solvent. 

The action of temporarily fixing the charged coloring 

particles to the transfer drum 201 and that of separating the 

ink image by means of the corona charger 203 are similar to 

those described with reference to the first example shown in 

Figs. 3 and 4. 

In this example, however, the timing at which corona 

ions are irradiated by the corona charger 203 may be in 

synchronization with the formation of the ink image. In 

other words; the corona charger 203 may be used to irradiate 

corona ions uniformly after the formation of the ink image 

but also in synchronization with each rotation of the 

transfer drum 201 during the formation of the ink image. 

This process may particularly be effective if the ink image 

tends to easily flow, depending on the wetting properties of 

the ink on the surface of the transfer drum 201 or if the ink 

is difficult to wet, thus causing ink images to concentrate. 

More specifically, the use of the corona charger 203 for 

corona irradiation in synchronization with each rotation of 

the transfer drum 201 during the fo?:mation of the ink image 

is effective in temporarily fixing the charged coloring 

- 23 -



particles to the surface of the transfer drum 201 faithfully 

in response to the recording signal. 

The means ·204 for applying a solvent is then used to 

uniformly apply the solvent 220 forming the ink to the 

surface of the transfer drum 201. In this example, the pump 

216 is.used to supply the solvent 220 contained in the 

solvent container 215 to the head 218 so as to apply the 

solvent 220 discharged from the slit 217 to the surface of 

the transfer drum 201. When the solvent 220 is applied to 

the ink image in this case, the charged coloring particles 

are prevented from falling into disorder as the reflected 

image force. acts with respect to the transfer drum 201, 

though the application pressure acts on the charged coloring 

particles. Moreover, since the thickness of the solvent 220 

applied by the means 204 is regulated by the means 205 for 

regulating the thickness, which will be described below, the 

thickness of the solvent applied by the means 204 should be 

greater than the distance between the roller 221 for 

regulating the thickness thereof and the transfer drum 201. 

The solvent uniformly applied by the transfer drum 

201 is regulated by the roller 221 so that it has a 

predetermined thickness. The roller 221 is fitted with the 

race ring 223 at each end and when the race rings abut 

against the transfer drum 201, the roller is set 0.3 mm apart 

from the transfer drum 201 while being rotated in direction 

of arrow C. Consequently, the force originating from fluid 
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viscosity is applied to the solvent 220 existing in the small 

gap between the transfer drum 201 and the roller 221 for 

regulating the thickness of a solvent so as to peel an 

excessive solve from the surface of the transfer drum 201. 

The thickness of the solvent 220 on the surface of the 

transfer drum 201 can thus be regulated properly. Since the 

reflected image force is acting on the charged coloring 

particles of the ink image, they will never be peeled off the 

surface of the transfer drum 201. In this example, the 

peripheral speed of the roller 221 for regulating the 

thickness of a solvent has been dete:onined in the way that 

makes the thickness of the solvent 220 not greater than 5 µm 

to fo:on a concentrated ink image on the transfer drum 201. 

The solvent 220 sticking to the surface of the roller 221 is 

removed by the peeling plate 222 and made to drop into and 

held in the solvent container 215. 

Then the transfer drum 201 and the pressure roller 

206 are caused to abut against each other to apply pressure 

and while the recording paper 208 is allowed to pass through 

the pressurized portion, the pressure thus applied is used to 

transfer the ink image on the transfer drum 201 to the 

recording paper 208. At this time, a high-quality image is 

obtainable on the recording paper 208 at a_low pressure since 

the ink image keeps a suitable wetting condition. 

When the transfer of the ink image to the recording 

paper 208 is completed, the cleaning blade 225 is made to 
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abut against the transfer drum 201 so as to peel and remove 

the residual ink image off the transfer drum 201. After·the 

passage of predetermined time, the cleaning blade 225 is 

released the contact condition to restore the original 

condition. 

With the transfer type ink jet printer, it is 

possible to make the ink image on the transfer drum 201 a 

concentrated ink image by passing the former through the . 

roller 221 for regulating the thickness of a solvent without 

using an evaporation means. Therefore, the printer is 

prevented from contamination resulting the generation of 

vapor of the solvent forming the ink. Since the solvent is 

so regulated that what has the predetermined thickness is 

uniformly applied after the formation of the ink image is 

terminated, an equally concentrated ink image may be formed. 

For this reason, an excellent image is obtainable with 

stability at a low transfer pressure without being affected 

by not only the time required until printing after the 

transfer of the image but also the printing pattern. 

The same effect was obtained from the irradiation of 

corona ions having the polarity opposite to that of those 

irradiated by the corona charger upon the charged coloring 

particles forming the ink. 

(Fifth Example] 

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

_jet printer as a fifth example. 
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In this example, the printer comprises the recording 

head 202, the corona charger 203, the means 204 for applying 

a solvent, the means 205 for regulating the thickness of a 

solvent, the pressure roller 206, and a transfer belt 

cleaning pad 250, these being successively arranged around a 

transfer belt 209 as a transfer medium. 

The transfer belt 209 is conveyed in direction of 

arrow F while being suspended by a conveyer mechanism 

including a drive roller 251, a driven roller 253 and a 

tension roller 252. The recording head 202, the means 204 

for applying a solvent, the means 205 for regulating the 

thickness of a solvent, and the pressure roller 206 are 

arranged in the respective positions opposite to the driven 

roller 253, the tension roller 252 and the drive roller 251 

via the transfer belt 209. 

The ink used in this example contains the same 

solvent and charged coloring particles used in the fourth 

example. 

The transfer belt 209 is made by piling a conductive 

elastic layer on a metal endless belt of such as nickel. A 

rubber member in the first example, for instance, may be 

employed as the conductive elastic layer. 

The means 204 for applying a solvent and the means 

205 for regulating the thickness of a solvent are partially 

integrally formed. 
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The means 204 for applying a solvent is arranged so 

that a solvent supply slit 260 is connected via a supply pump 

261 to a solvent tank 262 containing the solvent. 

Moreover, the means 205 for regulating the thickness 

of a solvent is arranged .so that a solvent recovery slit 265 

is connected via a recovery pump 266 to the solvent tank 262. 

The solvent supply slit 260 and the solvent recovery 

slit 265. are integrally formed with a member 267, each having 

an opening alonq the axial direction of the tension roller 

252. 

The operation will subsequently be described. 

As the operation of forming the ink image using the 

recording head 202 and that of irradiating corona ions usinq 

the corona charger 203 are the same as those described in the 

fourth example, the description of them will be omitted. 

The member 267 is located opposite to the transfer 

belt 209 bearing the ink image with a small gap therebetween. 

The ink image on the transfer belt 209 is uniformly supplied 

with the solvent contained in the solvent tank 262 from the 

solvent supply slit 260 via the supply pump 261. The solvent 

thus uniformly applied is recovered from the solvent recovery 

slit 265 via the recovery pump 256 to the solvent tank 262. 

Since the recovery pump 266 is being operated in such a way 

that the portion of the solvent recovery slit 265 opposite to 

the transfer belt 209 is negatively pressurized in this case, 

not only the solvent supplied from the solvent supply slit 
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260 but also what i~ from the ink image on the transfer belt 

209 may be recovered. The reflected image force referred to 

in the fourth example acts on the charged coloring particles 

forming the ink image across the transfer belt 209 and 

consequently the charged coloring particles will never be 

peeled off the surface of the transfer belt 209. As a 

result, an ink image with the uniformly-thick solvent applied 

to the charged coloring particles can be f onned on the 

transfer belt 209 and besides a properly-concentrated ink 

image can be transferred to the recording paper 208 by 

pressing it with the pressure roller 206. The supply pump 

261 and the recovery pump 266 are operated in this example so 

as to make 5 µm thick the solvent applied to the transfer 

belt 209. 

Even in this example, the printer is prevented from 

being contaminated by the generation of vapor as no means for 

evaporating the solvent contained in the ink image is 

employed. As a uniformly concentrated ink image can be 

formed, a good image is obtainable with stability under the 

low transfer pressure, irrespective of the time required for 

printing up to transfer, without being affected by the 

printing pattern. 

(Sixth Example] 

Fig. 11 is a side view of the principal part of a 

transfer type ink jet prin~er as a sixth example. 
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In this example, the printer comprises a recording 

head 302, a corona charger 303, a means 304 far removing a 

solvent, this means being a poly 4-ethylene fluoride mesh 

roller as a material for sucking and absorbing the solvent, a 

pressure roller 306, and a transfer drum cleaning device 307, 

these being successively arranged around a transfer drum 301 

as a transfer medium. 

The transfer drum 301, the recording head 302, the 

corona charger 303 and the pressure roller 306 are arranged 

similarly as those in the fourth example (Fig. 7). 

The means 304 for removing a solvent is a poly 4-

ethylene fluoride mesh roller having uniform spaces O.l µmin 

diameter, which is also sufficiently smaller than the size of 

charged coloring particles dispersed in ink as will be 

described later. The means 304 for removing a solvent is 

rotatably supported so that it is driven while abutting 

against the transfer drum 301. 

Recording paper 308 is conveyed from a stacker 317 

. via a separating roller 318 in direction of C of Fig. 11 and 

stored on a tray 319. 

The transfer drum cleaning device 307 includes a 

cleaning blade 325 of urethan rubber and a housing 326. The 

cleaning blade 325 is connected. to a drive means (not shown), 

it edge being so arranged that it can abut against the 

surface of the transfer d:um 301 and can also be released 

therefrom. 

- 30 -

This Sheet Has Been Replaced 

· I 11111 Ill fill Ill Ill\ 



Ink for use contains a solvent and charged coloring 

particles similar to those in the fourth example. 

The size of charged coloring particles for use in 

this example ranges from 0.2 to 2 µm and larger than 0.1 µm 

as the size of poly 4-ethylene fluoride meshes forming the 

aforementioned means 304 for removing a solvent. 

The operation will subsequently be described. 

In the initial state where no recording signal i~ 

input, the means 304 for removing a solvent, the pressure 

roller 306 and the cleaning blade 325 of the transfer drum 

cleaning device 307 are so held as to be pressed against or 

released from the transfer drum 201. Solid lines designate a 

state in which the means 304 for removing a solvent, the 

pressure roller 306 and the cleaning blade 325 are pressed 

agains·t or kept in contact with the transfer drum 301, 

whereas broken lines 304', 306', 325' .indicate that they are 

·released therefrom; in the initial state, they.are held in 

position as indicated by the broken lines. 

When the recording signal is input to the recording 

head 302 in that state, an ink image is formed on the outer 

peripheral surface of the transfer drum 301. Like the 

aforementioned recording head 202 in the fourth example (Fig. 

7), the cam (235) and the motor (236) are used to perform the 

operation of forming the ink image by means of the recording 

head 302. 
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When the formation of the ink image is terminated, 

the corona charger 303 irradiates corona ions negatively 

polarized as in the case of charged coloring particles in the 

ink and the charged coloring particles contained in the ink 

image are temporarily fixed before being separated from the 

solvent. ·As the operation of temporarily fixing the ink 

image and that of separating the solvent are the same as 

those described in the other examples, the description of 

them will be omitted. 

In this example, the timing at which corona ions are 

irradiated by the corona charger 303 is sYn.chronized with the 

fonnation of the ink image. In other words, the corona 

charger 303 is used to irradiate corona ions in 

synchronization with each rotation of the transfer drum 301 

during the formation of the ink image. 

Subsequently, the means 304 for removing a solvent is 

pressed against the transfer drum 301 so as to suck and 

remove the solvent thus separated from the transfer drum 301. 

Since the adhering force of the charged coloring particles is 

acting with the surface of the transfer drum 301, they will 

never be peeled off the surface of the means 304. As the 

solvent is instantly adsorbed when poly 4-~thylene fluoride 

meshes as the means 304 for removing a solvent come into 

contact with it, the ink image on the transfer drum 301 is 

concentrated and becomes fit fo= transfer. 

Then the transfer d=um 301 and the pressure roller 
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306 are caused to abut against each other to apply pressure 

and while the recording paper 308 is allowed to pass through 

the pressurized portion, the pressure thus.applied is used to 

transfer the ink image on the transfer drum 301 to the 

recording paper 308. At this time, a high-quality image is 

·Obtainable on the recording paper 308. 

When the transfer of the ink image to the recording 

paper 308 is terminated, the cleaning blade 325 is made to 

abut against the transfer drum 301 so as to peel and remove 

the residual ink image off the surface of the transfer drum 

301. After the passage of predetel:Itlined time, the cleaning 

blade 325 is released the contact condition to restore the 

original condition. 

In this example, the means 304 for removing a 

solvent, which is a poly 4-ethylene fluoride mesh roller as 

the material f9r sucking and absorbing the solvent, makes it 

possible to form a concentrated ink image on the transfer 

drum 301 without using an ev~poration means. Moreover, the 

inside and outside of the p~inter can be prevented from being 

contaminated by the generation of vapor of the solvent 

contained in the ink. Although poly 4-ethylene fluoride 

meshes have been employed as the means .for removing a solve 

in this example, similar effect may be achieved by using 

silicone rubber or the like as a material for sucking and 

absorbing the solvent. With respect to the timing at which 

the irradiation of corona ions and solvent removal using the 
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means 304 are effected in this example, these process steps 

may be taken collectively after the operation of forming the 

ink image is terminated. 

The present invention is applicable to not only the 

conductive material as a transfer medium but also what has a 

surface layer coated with an insulating material.. This is 

also the case with any other example of the present 

invention. 

(Seventh Example] 

Fig. 12 is a side view of the principal part of a 

transfer type ink jet printer as a seventh example. 

In this example, the printer comprises the recording 

head 302, the corona charger 303 as a means for temporarily 

fixing charged coloring particles in an ink image, a means 

354 for removing a solvent, this means being a metal mesh 

roller, the pressure roller 306 as a transfer means, and the 

transfer drum cleaning device 307, these being successively 

arranged around a transfer drum 351 as a transfer medium. 

As the recording head 302, the corona charger 303, 

the pressure roller 306 and the transfer drum cleaning device 

307 are similar to those in the sixth example, the.detailed 

description of them will be omitted. 

Ink contains the solvent and the charged coloring 

particles in the fourth example, the charged coloring 

particles being negatively charged. 
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The transfer drum 351 is provided with a conductive 

elastic layer 361 around a metal pipe 360 and further an 

insulating fluorine coating 362 on the surface layer. A 

voltage of 500 V is applied between the means 354 for 

removing a solvent and the conductive elastic layer 361. The 

conductive elastic layer 361 is positively polarized contrary 

to the charged coloring particles. The means 354 for 

removing a solvent is a metal mesh roller which is 4 mm thick 

and has spaces 20 µm in diameter. In this case, the method 

of applying voltage b~tween the transfer drum 351 and the 

means 354 is not limited to what has been stated above. 

Instead, the voltage polarized opposite to the charged 

coloring particles may be applie~ to the transfer drum 351 or 

what is polarized identically with the charged ·coloring 

particles may otherwise be applied to the means 354. 

As the operation is similar to that in the sixth 

example, the description thereof will be omitted. 

In this example, a concentrated ink image can be 

formed on the surface of the transfer drum 351 without using 

an evaporation means since the means 354 for removing a 

solvent in the form of a metal mesh roller. Since the metal 

meshes to which the voltage has been a~plied is used, the 

solvent is absorbed while the electrostatic force for fixing 

the charged coloring particles onto the surf ace of the 

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

diameter of the space in the metal meshes as the means 354 

- 35 -



for removing a solvent may be greater than the size of the 

charged coloring particles as well. Consequently, the 

capillary force acting on the absorption of the solvent can 

be adjusted when the metal mesh size is set. The 

concentration of ink can thus be controlled to make the ink 

image fit for transfer. 

(Eighth Example] 

Fig. 13 is a side view of a means for removing a . 

solvent in a transfer type ink jet printer as an eighth example 

and Fig. 14 is an enlarged perspective view thereof. 

As the total arrangement of this example is similar 

to that of the sixth example,· the description thereof will be 

omitted. 

In Figs. 13, 14, a means 374 for removing a solvent 

is provided with a number of metal pins 375 offering 

excellent wetting properties with respect to the solvent and 

a support ·375 for supporting the pins 375. The pin-to-pin 

375, 375' space is set at 30 µm. In Fig. 14, though some of 

the pins 375 are locally illustrated, these pins-are provided 

over the whole surface of the support 376. The support 376 

is provided with a nu.rnber of small holes 376a in addition to 

a pin-supporting portion. Ball bearings are used to couple 

the support 376 to a support shaft 377 so that the support is 

made rotatable. The support shaft 377 is solid with an air 

flow passage formed inside. Air is sent by a compressor or 

the like from an inlet 377a of the support shaft 377 and led 

- 36 -



out from air outlets 377b in direction of F of Fig. 14. A 

solvent recovery container 378 is installed close to the 

means 374 for removing a solvent and supplied with a solvent­

absorbent material 379 on the bottom and the side of it. 

The operation of removing the solvent will 

subsequently be described. 

As in the case of the sixth example (Fiq. 11), the 

means 374 for removing a solvent is made to abut against .the 

solvent separated on the transfer drum 301. When the spins 

375 contact the solvent, by the capillary force between the 

. adjacent pins 375, 375' and by the wetting of the pin 375 itself 

the solvent is instantly removed. As the size of the ink 

image is minimum 120 µm in diameter and the pin-to-pin space 

is 30 µm, the solvent is removed without fail. After the 

solvent is removed by the means 374 for removing a solvent, 

compressed air is blown out of the air outlets 377b to blow 

off the solvent sticking to the pins 375, whereby it is 

recovered into the solvent recovery container 378. 

In this example, a concentrated ink image can be 

formed by the means 374 for removing a solvent on the surface 

of the transfer drum 301 without using an evaporation means. 

The ink image is also prevented from being badly affected by 

the solvent vapor. 

[Ninth Example] 

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

jet printer as a ninth example. 
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Fig. 15 is a sectional view taken on an imaginary 

plane H of Fig. 15. 

In this example, the printer comprises a recording 

head 453, a corona charger 454 as a means for temporarily 

fixing charged coloring particles in an ink image, a means 

457 for removing a solvent, this means being equipped with a 

solvent recovery device 470 using a surface active aqueous 

liquid agent. 458, a pressure roller 460, and a transfer drum 

cleaning device 462, these being successively arranged around 

a transfer drum 450 as a'transfer medium. 

The transfer drum 450 is similarly arranged as what 

has been described in the fourth example (Fig. 7), including 

a conductive elastic layer 451 around a metal pipe 452. The 

transfer drum 450 is rotatable in direction of arrow A via a 

fixed.gap with respect to the recording head 453. 

The recording head 453 and the corona charger 454 are 

similar to those referred to in the fourth example (Fig. 7). 

Numeral 456 denotes a tungsten wire, 455 a housing, and 465 a 

high-tension voltage supply. 

A means 457 for removing a solvent using such a 

surface active aqueous liquid agent include a container 459 

for containing the su=face active aqueous liquid agent 458, 

part of the transfer drum 450 being allowed to pass through 

the surface active agent 458. In this example, 1% aqueous 

liquid of a-olefin sulfonate was used as the surface active 

aqueous liquid agent 458. In this case, the surface active 
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aqueous liquid agent 458 is not limited to this sort but use 

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

methyl taurine or the like in a single substance or in 

combination to provide a 0.1 to 10% surface active aqueous 

liquid agent or to provide a single liquid substance. 

The solvent recovery device 470 provided for the 

means 457 for removing a solvent is such that an aluminum 

solvent adsorbent roller 471 is rotatably support in 

direction of F of Fig. 15 and that part of the adsorbent 

roller 471 passes through the aqueous surface active aqueous 

liquid agent. A solve~t recovery groove 473 and a blade 475 

having a solvent recovery container 474 are made to abut 

against the solvent adsorbent roller 471. The solvent 

adsorbent roller 471 may be made of not only aluminum but 

also a lyosolvent material. In addition, use can be made of 

material discharging a solvent that has once been adsorbed 

when an external force is applied thereto from the outside, 

the material being such as urethan foam, polypropylene fiber, 

polystyrene fiber and the like having high voids but, though 

having high adsorbent properties with respect to the solvent, 

offering poor solvent retaining force. Moreover, use may 

also be made of active carbon having absorbent action on the 

solvent. 

The pressure roller 460 is similar to what has been 

referred to in the fourth example and rotates at the same 
....... 

peripheral speed as that of the transfer drum 450 in 
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direction of arrow B via recording paper 461 as a recording 

medium while it is pressed thereagainst. 

The transfer drum cleaning device 462 includes a 

cleaning blade 463 of urethan rubber and a housing 464. The 

cleaning blade 463 is connected to a drive means (not shown) 

and it edge being so arranged that it can abut against the 

surface of the transfer drum 450 and can also be released 

therefrom. 

Ink for use contains a solvent and charged coloring 

particles similar to those in the fourth example. 

The operation will subsequently be described. 

In the initial state where.no recording signal is 

input, like in the fourth-example, solid lines designate the 

pressure roller 460 and the cleaning blade 463 are pressed 

against or kept in contact with the transfer drum 450, 

whereas broken lines 460', 463' indicate that they are 

released therefrom; in the initial state, they are held in 

position as indicated by the broken lines. 

When the recording signal is input to the recording 

head 453 in that state, an ink image is formed on the outer 

peripheral surface of the transfer drum 450. Like the 

aforementioned recording head in the fourth example (Fig. 7), 

the same will be applied to the recording head 453 in this 

case where the ink image is formed thereby. 

While the ink image is being formed, negatively 

polarized corona ions identical in polarity with the charged 
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coloring particles in the ink are irradiated by the corona 

charger in synchronization with the recording of the ink 

image. The charged coloring particles in the ink image are 

temporarily fixed onto the transfer drum 450 before being 

separated from the solvent. In this example, the timing at 

which corona ions are irradiated by the corona charger 454 is 

synchronized with the fo.:cmation of the ink image. In other 

words, the corona charger 454 is used to irradiate corona 

ions in synchronization with each rotation of the transfer 

drum 450 during the fo.:cmation of the ink image. 

Subsequently, the solvent thus separated is removed 

by the means 457 for removing a solvent by causing it to 

contact the surface active aqueous liquid agent. Referring 

to Figs. 16, 17 and 18, the operation of removing the solvent 

by the means 457 for removing a solvent using the surface 

active aqueous liquid agent 458 will be described. Figs. 17, 

18 illustrate the state of the ink image 140 in the surface 

active aqueous liquid agent 458. As shown in Fig. 16, the 

surface active aqueous liquid agent 458 is contained in the 

container 459 and part of the transfer drum 450 is arranged 

so that it rotates within the surface active aqueous liquid 

agent 458 in direction of arrow A. As shown in Fig. 17, 

moreover, the centrifugal force acts on the ink image 140 on 

the surface of the transfer drum 450 in direction of arrow K 

as the transfer drum rotates in the surface active aqueous 

liquid agent 458 in direction of arrow K. Since molecules 
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496 of a surface active agent are foi::med of those hydrophilic 

and hydrophobic, those hydrophobic directionally stand in 

line on the interface of the solvent 142 and are readily 

absorbable, this results in acting as what greatly reduces 

the adhesive force of the interface between the solvent 142 

and the transfer drum 450. The ink image 140 irradiated with 

the corona ions undergoes the separation of the charged 

coloring particles 141 from the solvent 142 and causes the 

solvent 142 to secede from the surface of the transfer drum 

450 into the surface active aqueous liquid agent 458 as it 

rolls up as shown in Fig. 18 due to the centrifugal force as 

wells as the action of the surface active agent. As the 

charged coloring particles 141 stick to the surface of the 

transfer drum 450 as stated above and are temporarily fixed 

thereto at this time, they will never be peeled off by the 

force originating from the fluid viscosity and the 

centrifugal force received when they passes through the 

surface active aqueous liquid agent 458. When the transfer 

drum 450 is freed from the surface active aqueous liquid 

agent 458, the ink image 140 on the surface of the transfer 

drum 450 becomes what bears concentrated charged coloring 

particles. 

Even when a single aqueous substance is employed as 

the surface active aqueous liquid agent 458, the action of 

removing the solvent is effected by the centrifugal force as 

the transfer drum 450 rotates. However, the rolling-up of 
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the solvent 142 in the surface active aqueous liquid agent 

458 is more effectively implemented in a case where a surface 

active aqueous liquid agent other than the aqueous substance 

is used because, in addition to the centrifugal force, the 

voluntary rolling-up of the solvent 142 is effected. When 

the surface active aqueous liquid agent is used, moreover, 

surface agent molecules 496 are adsorbed into the surface of 

the solvent 142.remaining in the surface active aqueous 

liquid agent 458 to let the colloidal protective action work, 

which is further effective for the purpose as the solvent 142 

is hardly allowed to stick to the transfer drum 450 again. 

The solvent 142 within the surface active aqueous 

liquid agent 458 is recovered by the solvent recovery device 

470. Referring to Fig. 15, a mechanism of recovering the 

solvent will be described. Since the solvent-adsorbent 

roller 471 is lyophilic, it selectively adsorbs the solvent 

in the surface active aqueous liquid agent 458 when it passes 

through the surface active aqueous liquid agent 458. The 

solvent adsorbed into the solvent-adsorbent roller 471 is 

scraped by the blade 475 in contact with the solvent­

adsorbent roller 471 into the solvent recovery groove 473. 

As the bottom of the solvent recovery groove 473 is inclined 

toward the solvent recovery container 474 attached to the 

side of the solvent recovery groove 473, the solvent 142 thus 

sc=aped into the solvent recovery groove 473 is recovered 

into the solvent recovery container 474. 
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The number of revolutions of the solvent-adsorbent 

roller 471 should be set in conformity with the material used 

for the solvent-adsorbent roller 471, that is, the wetting 

properties of the material used for the solvent-adsorbent 

roller 471 with respect to the surface active aqueous liquid 

agent 458. With a material easier to wet, the surface active 

aqueous liquid agent 458 together with the solvent 142 may be 

adsorbed into the solvent-adsorbent roller 471 unless it.is 

rotated at low speed. Therefore, the solvent-adsorbent 

roller 471 should preferably be made of a material which is 

hard to wet with water, whereas the solvent-adsorbent roller 

471 should preferably the operated at possible low speed. 

Then the transfer drum 450 and the pressure roller 

460 are made to abut against each other to apply pressure and 

the recording paper 461 as a recording medium is passed 

through the pressurized portion so as to transfer the ink 

image on the surface of the transfer drum 450 to the 

recording paper 461 under the pressure. A good quality image 

is then obtainable on the recording paper 461. 

When the ink image is completely transferred to the 

recording paper 461, the cleaning blade 463 abuts against the 

transfer drum 450 and the residual in image on the surface of 

the transfer drum 450 is peeled off and removed. With the 

passaqe of predetermined time, the cleaning blade 463 is 

released from contacting the transfer drum and restores the 

original condition. 
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In this example, a concent~ated ink image can be 

formed by the mean·s 457 for removing a solvent on the surface 

of the transfer drum 450 using the surface active aqueous 

liquid agent 458 without using a.n evaporation means. As the 

means 457 for removing a solvent is equipped with the solvent 

recovery device 470, the solvent 142 is prevented from 

sticking to the surface of the transfer drum 450. The inside 

and outside of the printer are also prevented from being· 

contaminated by the generation of vapor of the solvent 

forming the ink. 

(Tenth Example] 

Fig. 19 is a perspective view of a transfer type ink 

jet printer as a tenth example. 

In this example, the printer comprises the recording 

head 453, the corona charger 454 as a means for temporarily 

fixing charged coloring particles in an ink image, the means 

457 for removing a solvent, this means being equipped with 

the solvent recovery device 470 using the surface active 

aqueous liquid agent 458, the pressure roller 460, and a 

transfer belt cleaning pad 4221, these being successively 

arranged around a transfer belt 4110 as a transfer medium. 

The transfer belt 4110 is mounted on a conveying 

mechanism having a drive roller 4111, a driven roller 4112 

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

Of Fig. 19. 
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Ink for used in this example contains the solvent and 

the charged coloring particles used in the ninth example. 

The transfer belt 4110 is similar in construction to 

what has been referred to as 209 in the fifth example (Fig. 

10). 

The means 457 for removing a solvent having the 

solvent recovery device 470 and using the surface active 

aqueous liquid agent 458 is such that a supply slit 4117 is 

connected via a supply pump 4118 to a surface active aqueous 

liquid agent tank 4119 for containing the surface active 

aqueous liquid agent 458. 

Moreover, a recovery slit 4115 is connected via a 

recovery pump 4116 to the surface active aqueous ·liquid agent 

t~nk 4_119. The supply and recovery slits are integrally 

formed with a member 4120 and the respective openings are 

arranged in the axial direction of the tension roller 4113. 

The solvent recover device 470 is also situated in the 

surface active aqueous liquid agent tank 4119. 

The operation will subsequently be described. 

As the operation of forming the ink image using the 

recording head 453 and that of irradiating corona ions using 

the corona charger 454 to temporarily fix the ink image and 

to separate the charge~ coloring particles from the solvent 

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

description of them will be omitted. 
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The member 4120 is located opposite to the transfer 

belt 4110 bearing the ink image with a small gap 

therebetween. The surface active aqueous liquid agent 458 

supplied from the liquid tank 4119 via the supply pump 4118 

is unifonnly applied through the supply slit 4117 to the ink 

image on the transfer belt 4110. The surface active aqueous 

liquid agent 458 thus uniformly applied is recovered from the 

recovery slit 4115 via the recovery pump 4116 into the . 

surface active aqueous liquid agent tank 4119. In this case, 

"the recovery slit 4115 is arranged so as to operate the 

recovery pump 4116 to avoid the presence of negative pressure 

in a portion opposite to the transfer belt 4110. It is 

therefore possible to recover the solvent from the ink image 

on the surface of the transfer belt 4110, together with the 

surface active aqueous liquid agent 458 supplied from the 

supply slit 4117. In this case, the charged coloring 

particles forming the ink image will never be peeled off the 

surface of the transfer belt 4110 as an adhesive force as 

strong as what has been described in the ninth example is 

acting with the transfer belt 4110. As a result, a 

concentrated ink image can be formed on the surface of the 

transfer belt 4110 and a properly concentrated ink image can 

also be transferred to the recording paper 461 by means of 

the pressure roller 460. 

As the solvent recovery device 470 is arranged in the 

surface active aqueous liquid agent tank 4119 and used to 
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remove the solvent from surface active aqueous liquid agent 

458 recovered from the recovery slit 4115 via the recovery 

pump 4116 and to supply only the surface active aqueous 

liquid agent 45B via the supply pump 4118 to the supply slit 

4117. 

Fig. 20 is a sectional view of the surface active 

aqueous liquid agent tank 4119. The surface active aqueous 

liquid agent 458 recovered through the recovery pump 4116 is 

made to flow from an inlet pipe 4121 via urethane foam as a 

solvent-adsorbent material 4124 into the surface active 

aqueous liquid agent tank 4119. At this time, the solvent 

contained in the surface active aqueous liquid agent 458 is 

adsorbed into the solvent adsorbent material. The solvent-

adsorbent material 4124 is made rotatable by a motor 4123 and 

the solvent is uniformly adsorbed into one side of the 

solvent-adsorbent material 4124. The solvent-adsorbent 

material 4124 may be driven by not only a motor but also 

drive-force transmitting means annularly arranged. An outlet 

pipe 4122 is used to suck only the surface active aqueous 

l~quid agent 458 and supply it via the supply pump 4118 to 

the supply slit 4117. 

Although the single aqueous substance may be used to 

remove the solvent even in this example, it is more effective 

to employ the surface active aqueous liquid agent 458 as in 

the case of the ninth example. With respect to the timing at 

which the irradiation of corona ions and solvent removal 
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using the means 457 for removing a S?lvent are effected, 

these process steps may be taken collectively after the 

operation of foDUinq the ink image is tez:m.inated. More 

specifically, while the corona charger 454 is used for corona 

irradiation in synchronization with each rotation of the 

transfer belt 4110 during the formation of the ink image, the 

means 457 for removing a solvent is employed to remove the 

solvent. In addition, while corona ions are collectively 

irradiated after the fo:cmation of the ink image is 

terminated, the means 457 for removing a solvent may be used 

to remove the solvent in this example. 

In this example, the means 457 for removing a solvent 

using the surface active aqueous liquid agent 458 makes it 

possible to form a concentrated ink image on the transfer 

belt 4110 without using the means for evaporating the solvent 

contained in the ink image. Since the means 457 for removing 

a solvent is equipped with the solvent recovery device 470, 

the solvent is prevented from sticking to the surface of the 

transfer belt 4110 again. Moreover, the inside and outside of 

the printer can be prevented from being contaminated by the 

generation of vapor of the solvent contained in the ink. 

Although both the charged coloring particles in the 

ink and the corona ions to be irradiated are negatively 

polarized in the ninth and tenth examples, similar effect is 

achievable even when both of them are positively polarized. 
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In the first through tenth examples stated above, the 

corona ions thus irradiated and the charged coloring 

particles contained in the ink are polarized opposite to each 

other to ensure similar effect; however, both of them should 

preferably be polarized identically for the following reason. 

Figs. 21 and 22 illustrate the conditions of the ink 

image on the transfer medium when the corona ions polarized 

negatively as the charged coloring particles in the ink are 

irradiated. In comparison, Figs. 23, 24 illustrate the 

conditions of the ink image on the transfer medium when the 

corona ions polarized positively, that is, those polarized 

opposite to the charged coloring particles in the ink are 

irradiated. In these cases, charged coloring particles 541 

are n~gatively charged, whereas a transfer medium 501 is 

grounded. 

When a small amount of corona ions 543 polarized 

identica~ly with the charged coloring particles 541 in the 

ink, that is, those polarized negatively are irradiated by a 

corona charger, the charged coloring particles 541 

dispersed in an ink image 540 are concentrated and separated 

from a solvent 542 as previously noted. 

When a large amount of corona ions 543 polarized --identically with th~ charged coloring particles 541 in the 

ink are irradiated by the corona charger, the surf ace of 

the ink image 540 is negatively charged as shown in Fig. 22 

and the charged coloring particles 541 stick to the surface 
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of the transfer medium 501 as they are affected by the 

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

force of causing the solvent 542 on the surface of the ink 

image 540 negatively charged by that large amount of 

negatively-polarized corona ions 543 to move toward the 

surface of the transfer medium 501 and the shape of droplets 

of the solvent 542 on the surface of the ink image 540 

changes to decrease in the direction of height of the ink 

image 540 and t~nds to expand in comparison with the contact 

area between the ink image 540 and the transfer medium 501. 

On the contrary, the charged coloring particles 541 keep 

intact the contact area between the ink image and the 

transfer medium 501 before ion irradiation, so that a 

concentrated ink image results in growing near the transfer 

medium 501. 

Consequently, there is formed a stable ink image 

without being affected by the mount of n~gatively-polarized 

corona ions 543 when the corona charger is used to irradiate 

the corona ions polarized identically with the charged 

coloring particles 541 in the ink. 

When a small amount of corona· ions 544 polarized 

opposite to the charged coloring particles 541 in the ink are 

irradiated by the corona charger, the surface of the ink 

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

charged coloring particles 541, which are affected by the 
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electrostatic force, move close to the surface of the ink 

image 540, thus failing to stick to the transfer medium 501. 

When, moreover, a large amount of inversely-polarized 

corona ions 544 are irradiated thereby, the surface of the 

ink image 540 is positively charged as shown in Fig. 24 and 

though the charged coloring particles 541 tries to move close 

to the surf ace of the ink image 540 because of the 

electrostatic force., there is produced the force of causing 

the solvent 542 on the surface of the ink image 540 

positively charged by that large amount of positively­

polarized corona ions 544 to move toward the surface of the 

transfer medium 501 and the shape of droplets of the solvent 

542 on the surface of the ink image 540 changes to decrease 

in the direction of height of the ink image 540 and tends to 

expand in comparison with the contact area between the ink 

image 540 and the transfer medium 501. However, the charged 

co.loring particles 541 keep intact the contact area between 

the ink image 540 and the transfer medium 501 before ion 

irradiation, thus succeeding in forming a concentrated ink 

image near the transfer medium 501. 

Notwithstanding, the concentration of the ink is poor 

in comparison with a case where the identically-polarized 

ions are irradiated (Figs. 21 and 22) since there is produced 

no force of causing the charged coloring particles 541 

themselves to move toward the surface of the transfer medium 

501. 
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When the corona charger is used to irradiate the 

positively-polarized corona ions 544, that is, those 

polarized opposite to the charged coloring particles 541 in 

the ink, the ink image to be obtained varies with the amount 

of positively-polarized corona ions 544. 

This means that when the timing at which corona ions 

are irradiated is synchronized with the formation of the ink 

image, the corona ions thus irradiated are accumulated each 

time the transfer medium 501 rotates once during the 

formation of the ink image and this makes different the 

amount of corona ions to be irradiated on each ink image. 

Therefore, there should be contrived a method of forming a 

stable ink image without being affected by the amount of 

corona ions to be irradiated; in other words, the corona ions 

polarized identically with the charged coloring particles 

contained in the ink should preferably be irradiated. 

When the means for applying a solvent is used to 

apply the solvent forming the ink to the surface of the 

transfer medium, the application pressure acts on the charged 

coloring particles. If identically-polarized corona ions are 

irradiated, the charged coloring particles 541 will never be 

disturbed since a strong adhesive force is·acting on the 

charged coloring particles 541 in the ink image 540 with 

respect to the surface of the transfer medium 501. 

On the contrary, the charged coloring particles 541 

tends to be disturbed since the adhesive force between the 
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charged coloring particles 541 in the ink image and the 

surface of the transfer medium 501 is weak when only the 

small amount of positively-polarized corona ions 544, that 

is, those polarized opposite to the charged coloring 

particles 541 are irradiated. 

When, moreover, the solvent 542 is peeled off the 

surface of the transfer medium 501 by the force originating 

from the fluid viscosity to regulate the thickness of the 

solvent applied, a strong adhesive force acts on the charged 

coloring particles 541 in the ink image with respect to -the 

surface of the transfer medium 501 if identically-polarized 

corona ions are irradiated. The charged coloring particles 

are thus prevented from being peeled off the surface of the 

transf~r medium 501. 

If, on the other hand, only a small amount of 

positively-polarized corona ions 544, that is, those 

polarized opposite to the charged coloring particles 541 are 

irradiated, the charged coloring particles 541 tends to be 

peeled off the surface of the transfer medium 501 since the 

adhesive force between the charged coloring particles 541 in 

the ink image and the surface of the transfer medium 501 is 

weak. Since the force originating from the fluid vis-cosity 

is particularly influential in a case when the thickness of 

the solvent is regulated, the identically-polarized corona 

ions should be irradiated. 
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As set forth above, it is effective to contrive a 

method of forming a stable ink image without being affected 

by the amount of corona ions to be irradiated, that is, to 

irradiate the corona ions polarized identically with the 

charged coloring particles contained in the ink. 
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CLAIMS 

1. A transfer type ink jet printer, comprising: 

an ink jet type record/write means ( 113) for ejecting ink 

droplets in which charged coloring particles ( 141) have been 

dispersed in a solvent (142) in the form of insulating carrier 

liquid having a low dielectric constant; 

a transfer medium (111) for carrying and moving an ink.image 

formed of ink droplets ejected from said ink jet type 

record/write means (113); 

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

to said transfer medium (111) on a recording medium (121) by 

bringing the recording medium ( 121) in contact with said 

transfer medium (111); and 

a means ( 114) for temporarily fixing the charged coloring 

particles (141) in the ink image on said transfer medium (111) 

until the ink image is led to said transfer means (115) after 

the ink image is formed on said transfer medium (lll). 

2. A transfer type ink jet printer, comprising: 

an ink jet type record/write means (113) for ejecting droplets 

of ink in which charged coloring particles ( 141) have been 

dispersed in a solvent (142) in the form of insulating carrier 

liquid having a low dielectric constant; 

a transfer medium {111) for carrying and moving an ink image 

formed of ink droplets ejected from said ink jet type 

record/write means (113); 

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

to said transfer medium (111) on a recording medium (121) by 

bringing said recording medium (121) in contact with said 

transfer medium (111); 
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a means ( 114) for temporarily fixing the charged coloring 

particles (141) in the ink image on said transfer medium (111) 

until the ink image is led to said transfer means (115) after 

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

a means ( 112; 150) 

medium (111) with 

for removing a sol vent on said transfer 

the charged coloring particles {141) 

temporarily fixed by said fixing means. 

3. A transfer type ink jet printer as claimed in claim 2, wherein 

said removing means comprises a solvent-adsorbent roller.(150) 

having excellent wetting properties with respect to the 

solvent (142) while rotating in contact with said transfer 

medium (111). 

4. A transfer type ink jet printer as claimed in claim 2, wherein 

said removing means comprises a solvent-removing roller (112) 

having an elastic layer { 123) on a surface thereof, rotating 

in contact with said transfer medium (111) and squeezing the 

solvent (142) on said transfer medium, and a means {118) for 

recovering the squeezed solvent on said transfer medium. 

5. A transfer type ink jet printer, comprising: an ink jet type 

record/write means (202) for ejecting droplets of ink in which 

charged coloring particles ( 141) have been dispersed in a 

solvent (142) in the form of insulating carrier liquid having 

a low dielectric constant; 

a transfer medium ( 201) for carrying and moving an ink image 

formed of ink droplets ejected from said ink jet type 

record/write means (202); 

a transfer means (206) for transferring the ink image written 

to the transfer medium ( 201) on a recording medium ( 208) by 

bringing said recording medium ( 208) in contact with said 

transfer medium (201); 
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a means ( 203) for temporarily fixinq the charqed colorinq 
particles {141) in the ink imaqe on said transfer· medium (201) 
until the ink image is led to said transfer means (206) after 
the ink imaqe is formed on said transfer medium (201); 

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

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

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

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

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

wherein said solvent-thickness regulating means (205) is 
situated opposite to said transfer medium via a very small gap 

and has a solvent recovery slit for recovering the solvent 
supplied by said solvent supply slit to the surface of said 

transfer medium (201). 
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9. A transfer type ink jet printer, comprising: 

an ink jet recording head (302) for ejecting droplets of ink 

in which charged coloring particles (141) have been dispersed 

in a solvent ( 142) in the form of insulating carrier liquid 

having a low dielectric constant; 

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

image formed of ink droplets ejected from said ink jet 

recording head (302); 

a transfer means (306) for transferring the ink image written 

to said transfer medium {301; 351) on a recording medium (308) 

by bringing said recording medium (308) in contact with said 

transfer medium (301); 

a means ( 303) for temporarily fixing the charged coloring 

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

351) until. the ink image is led to said transfer means (306) 

after the ink image is formed on said transfer medium (301; 

351); and 

a means ( 304; 354) for absorbing and removing a solvent on 

said transfer medium (301; 351) with the charged coloring 

particles temporarily fixed by said fixing means (303). 

10. A transfer type ink jet printer as claimed in claim 9, wherein 

said absorbing and removing means ( 304) has a hole diameter 

sufficiently smaller than the size of charged coloring 

particle { 141) and is made of a material in the form of a 

roller for sucking and absorbing the solvent. 

11. A transfer type ink jet printer as claimed in claim 9, wherein 

said absorbing and removing means ( 354) comprises a roller 

having a metal mesh layer on the surf ace and a means for 

·applying voltage between said metal mesh layer and said 

transfer medium (351). 
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12. A transfer type ink jet printer, comprising: an ink jet 

recording head (302) for ejecting droplets of ink in which 

charged coloring particles ( 141) have been dispersed in a 

solvent (142) in the form of insulating carrier liquid having 

a low dielectric constant; 

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

formed of ink droplets ejected from said ink jet· recording 

head (302); 

a transfer means (306) for transferring the ink image written 

to said transfer medium (301) on a recording medilim by 

bringing said recording medium in contact with said transfer 

medium; 

a means (303) for temporarily fixing the charged coloring 

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

until the ink image is led to said transfer means (306) after 

the ink image is formed on said transfer medium (301); 

a means (374) for absorbing and removing a solvent on said 

transfer medium ( 301) with the charged coloring particles 

(141) temporarily fixed by said fixing means (303); and 

a means for recovering the sol vent from said absorbing and 

removing means (374). 

13. A transfer type ink jet printer as claimed in claim 12, 

wherein said absorbing and removing means (374) comprises a 

cylindrical support ( 3 7 6) and a number of metal pins ( 3 7 5) 

having excellent wetting properties with respect to the 

solvent (142), and said recovering means has a number of small 

holes (376a) provided needle-to-needle in said cylindrical 

support (376), air blowing outlets (377b) arranged inside said 

cylindrical support (376) and directed to said respective 

small holes (376a), and a container (378) for recovering the 

solvent air-blown. 

14. A transfer type ink jet printer, comprising: 
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an ink jet recording head (453) for ejecting droplets of ink 
in which charged coloring particles ( 141) have been dispersed 
in a solvent ( 142) in the form of insulating carrier liquid 
having a low dielectric constant; 

a transfer medium (450) for carrying and moving an ink image 
formed of ink droplets ejected from said ink jet recording 
head (453); 

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

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

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

15. A transfer type ink jet printer, comprising: 

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

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

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

a means ( 454) for temporarily fixinq the charqed colorinq 
particles (141) in the ink image onto said transfer medium 
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(4110) until the ink image is led to said transfer means (460) 

after the ink image is formed on said transfer medium (4110); 

a means (457) for removing a solvent by bringing the solvent 

on said transfer medium with the charged coloring particles 

temporarily fixed by said fixing means in contact with water 

or a surface active aqueous liquid agent (458); and 

a solvent recovery device (470) for recovering the solvent 

from water or the surface active aqueous liquid agent in said 

removing means (457). 

16. A transfer type ink jet printer as claimed in claim 15, 

wherein said removing· means (457) comprises a supply slit 

(4117) situated opposite to said transfer medium (4111) via a 

very small gap and used for supplying water or a surface 

active aqueous liquid agent to the surface of said transfer 

medium, and a recovery slit (4115) situated opposite to ·said 

transfer medium ( 4111) via a very small gap and used for 

recove~ing the water or the surface active aqueous liquid 

agent supplied via said supply slit to the surface of said 

transfer medium (4111). 

17 . A transfer type ink jet printer as claimed 

wherein said solvent recovery device (470) 

rotatable solvent-adsorbent material (4124). 

in claim 15, 

is made of a 

18. A transfer type ink jet printer as claimed in claim 1, 2, 5, 

9, 12, 14 or 15, wherein said transfer medium is formed with a 

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

19. A transfer type ·ink jet printer as claimed in claim l, 2, 5, 

9, 12, 14 or 15, wherein said transfer medium is fo.rmed with a 

transfer belt {209; 4110). 

20. A transfer type ink jet printer as claimed in claim 1, 2, 5, 

9, 12, 14 or 15, wherein said fixing means comprises a means 

for irradiating an ink image with ions (543; 544). ~~~~~~~~-
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21. A transfer type ink jet printer as claimed in claim 1, 2, 5, 

9 1 12, 14 or 15, wherein said fixing means comprises a means 

for irradiating an ink image with ions (543) polarized 

identically with the charged coloring particles (141). 
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