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1 INAGING APPARATGS AND METHOD AND LI QUI D TONER THEREFOR 2 . /

FI ELD OF THE | NVENTI ON'3 The present invention relates to a Vd%ﬂﬁD.J ftff?
toner and 4 imagi ng nethod and apparatus using the liquid 5 toner. 6
-BACKGROUND OF THE | NVENTI ON 7 Li quid toners have been in use for a

great many years. 8 In U S. Patent 4,794, 651, and in a nunber of other

patents 9 and publications based on-'this patent, |iquid toner having 10

fibrous or tentecular toner particles made of various 11 material was
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' Liquid toners have besen in use for a great many years.

8 In U.8. Patent 4,794,651, and in 8 number of other patents

9 and publications bamed on this patent, liquid toner having

10 £ibrous or tentacular toner particles made of various

1l material was described.

12 There has been a need to provide a liquid toner, which

13 when used to form an image on a substrate, forms & more

14 abrasion resistant image than those formed by prior art

15 liquid toners.

16 It ia known in the printing azt to add particles, fozr
17 example polyethylene particles, te ink or to the surface of
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SUMMARY OF THE INVENTION

- 26 The present invention seeks to provide, in one aspect
27 therecf, an improved toner having greater abrasicn
28 resistance than prior art toners.

29 The present invention seeks to provide in a zrelated
30 aspect a method for producing images using the new ligquid
31 tonex. '

32 It haz been found that the scuff resistance, abrasion -
33 resistance and peel resistance of a wide class of liquid
34 toners may be improved by the addition of a minor amount of
35 an additional material which, at the fusing tempersture used
36 for the toner, has a much lower viscosity, preferably



23 It is also known in the art to coat an already printed 24
imge with the abrasion resistant coating. 25 © SUMMARY OF -
THE | NVENTI ON 26 The present invention seeks to provide, in one aspect
27 thereof, an inproved toner having greater abrasion 28 resistance than.
prior art toners. 29 The present ipnvention seeks to provide in a

rel ated 30 aspect a nethod for producing inmages using the new liquid 31
toner. 32 It has been found that the scuff resistance, abrasion 33
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the outer s\ fasel Qhgt oe | EREC LnldffdNEfter it is fused, the additional
7 mataerial forms a substantially separate phase resulting in a
8 hard siippery coating of the additional material which
9 protects the image from abrasion.
10 It has been found that the additional material may be
11 added at a2lmost any point during the toner manufacturing
12 process, but that the effect 0f the material is most
13 pronounced when the material is added during the final stage
14 of the grinding of the toner or when it is separately ground
15 and added as finely ground material to the toner,
16 There ig thus provided, in accordance with a preferred
17 embodiment of the invention an image forming method
18 comprising: ' '
19 providing an image on 8 substrate, the image comprising
20 toner particles including a polymer material, preferably
21 comprising one or more of an ethylene copolymer, an ethylene
22 terpolymer or an ionomer; an additional material, preferably
23 compriging one or more of polyethylene, a polyethylene wax,
24 8 homopolymer and a low molscular weight ionomer, which
25 additional material is solid at room temperature; and
26 carrier liquid; '
a7 fuging the image to the substrate by heating the image
28 to a fusing temperature at which the toner particles soften
29 to a first viscosity, :
30 wherein the additional material has a second viscosity
31 at the fusing temperature which is at least ten times lower
32 and preferably at least two or three orders c¢f magnitude
33 lower than the first viscosity.
34 Preferably the toner particles are solvsted by the
35 carrier liquid at the fusing temperatura whereby their
36 viscosity is reduced to the first viscosity., Preferably the
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6 cooling of the inmage after it is fused, the additional 7 material forns a
substantially separate phase resulting in a 8 hard slippery coating of the
additional nmaterial which 9 protects the inage from abrasion. 10 I t
"has been found that the additional nmaterial may be 11 added at al nost any
~point during the toner manufacturing 12 process, but that the effect of the
-material is nost 13 pronounced when the dreterial is added during the fina
‘stage 14 of . the'grinding of the toner or when it is separately ground 15
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Preferably .

3 additional material is comprised in the tonsr particles.

14 alternatively or additionally the additional material is in

15 a finely_divided form and is dispersed in the carrier liquid

16 separate from the toner particles.

17 In a preferrad embodiment of the invention, the

18 additional material is at least partislly incompatible with

19 the toner particles.

20 There 1s further provided in accordance with a

21 preferred embodiment of the invention, a liquid toner

22 adapted for fusing at a fusing temperature comprising:

23 toner partiéles comprising a polymer material,

24 preferably incorporating one or more of an ethylene

25 copolymer, an ethylene terpolymer or an ionomer, which has a

26 first viscosity at the fusing temperature; :

27 an additional material, preferably comprising one or

28 more of polyethylene, a polyethylene wax, a homopolymer and

29 a low molecular weight ionomer, which additional material is

30 solid at room temperature and haz a second viscosity at the

31 fusing temperature; and :

32 carrier liquid, C e

33 the first viscosity being at least ten times,

34 preferably mora than 100 or 1000 times, the second

35 viscosity.

36 In & pre!eirsd embodiment of the toner, the polymer



-3- 1 additional material is solvated by the carrier liquid at the 2
fusing tenperature whereby its viscosity is reduced to the 3 second
viscosity. 4 Preferably, during fusing or subsequent cooling, the 5
additional material mgrates to the surface of the imge 6 away fromthe
substrate. In a preferred enbodi nent of the 7 invention, during cooling, at
| east a portion of the 8 additional mateial forms a separate phase from
the toner 9 material at said surface, mhereby the additional material 10

f b th t teri al 12 |
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FNOV|ded||1§mcord%Km%m%%Q£%rr.d embodiment of the liquid toner, the
7 additional material is comprised in the toner particles.
B Alternatively or additionally, the additional material is in
9 a finely divided form and is dispersed in the carrier liquid
10 separate from the toner particles.
11 Preferably, the additional material is at least
12 partially incompatible with the toner particles.
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21 preferred enbodi nent of the invention, a liquid toner 22 adapted for
fusing at a fusing tenperature conprising: 23 toner particles

conprising a

polymer material, 24 preferably incorporating one or nore of

an et hyl ene 25 copol ynmer, an ethyl ene terpolynmer or an iononer, which has a
26 first viscosity at the ‘fusing tenperature; 27 an additi onal

material, preferebly conprising one or 28 nore of polyethylene, a

pol yet hyl ene wax, a honopol yner and 29 a | ow nol ecul ar wei ght ionomer,

whi ch addi ti
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electrostatic imaging epparatus constructed and operative in
accordance with a preferred embodiment of the presant
invention; |

Fig. 2 i=s a simplified enlarged sectional illustration
of the apparatus of Fig. 1;

Fig. 3A is & simplified, cross-sectional side view of
an intermediate transfer member, including a removable
intermediate transfer blanket mounted on & drum, in
accordance with a preferred embodiment of the invention:

Fig. 3B is a partially cut-away top view of the
intermediate transfer member Of Fig. 3A;

Figs. 4A and 4B are respective top and aide views of an
intermediate transfer blanket in accordance with a preferred
embodiment of the invention:

Fig. 4C shows details of the layered construction of
the intermediate transfer blanket in accordance with a
preferred embodiment of the invention;

Fig. 4D is a cut-away expanded view of a securing
mechanism on the intermediate trangfer blanket of Figs 4A
and 4B; and :

Fig. 5 is a simplified crogss-sectional illustration of
a portion of an intermediate transfer member, including a
removable intermediate transfer blanket mounted on a drum in
accordance with another preferred smbodiment of the
invention. '
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4 by the carrier liquid at the fusing tenperature whereby its 5 viscosity
I's reduced to the second viscosity. 6 In a preferred enbodi nent of the
liquid toner, the 7 additional material is conprised in the toner
particles. 8 Alternatively or additionally, the additional material in in
9 a finely divided formand is dispersedé%n the carrier liquid 10 separate
fromthe toner particles. 11 - Preferably, the additional material is at
|l east 12 partially inconpatible with the toner particles. 13 14 15 16

1718 19 20 g1 22 23 p4TAILED DESSRIBTISN OF PREFERRED EMBODIMENTS

2 Referenca is now made to Figs. 1 and 2 which illustrate
3 & multicolor electrostatic imaging system constructed and
4 operative in accordanée with 2 preferrsd embodiment cf the
8 present invention, As seen in Figs. 1 and 2 there is
" 6 provided an Jimaging sheet, preferably an organic
7
8
9

photoreceptor 12, typically mounted on a rotating drum 10.

Drum 10 is rotated about its axis by a motor or the like

(not shown), in the direction of arrow 18, past charging
10 apparatus 14, preferably a corotron, scorotron or roller
11 charger or other suitable charging apparatus known in the
12 art and which is adapted to charge the surface of sheet
13 photoreceptor 12. The image t0 bhe reproduced is focused by
14 an imager 16 upon the charged surface 12 at least partially
15 discharging the photoconductor in the aress struck by light,
16 thereby forming the electrostatic latent image. Thus, the
17 latent image normally includes image areas at a £irst
18 electrical potential and background areas at another
19 electrical potential. '
20 Photoreceptor sheet 12 may use any suitable
21 arrangemaent of layers of materials asz iz Rnown in tha art,
22 hovever, in the preferred embodiment of the photoreceptor
23 sheet, certain of the layers are removed from the ends of
24 the sheet to facilitate its mounting on drum 10,
25 This preferred photoreceptor sheet and preferred
26 methods of mounting it on drum 10 sre described in a co-
27 pending U, 8. Patent application of Belinkov et al., IMAGING
28 APPARATUS AND PHOTORECEPTOR THEREFOR, filed September 7,
29 1994, assigned serial number 08/301,775, the disclosure of
30 which is incorporated herein by xreferenze. Alternatively,
31 photoreceptor 12 may be depoasited on the drum 10 and may
32 form a continuous surface. Furthermore, photoreceptor 12 may
33 be a non-organic type photoconductor based, for example, ©On
34 a compound ©f Selenium. '
35 Imaging apparatus 16 may be a modulated laser beam
36 scanning apparatus, an optical focusing device for imaging a
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35 36 - 5- 1 . BRI EF DESCRI PTI ON

OF THE DRAW NGS 2 The present invention will be understood and 3
appreciated nore fully fromthe followi ng detailed 4 description, taken in
conjunction with the drawings in 5 which: 6 Fig. 1is asinplified
sectional illustration of 7 electrostqybq_inaging apparatus constructed and
operative in 8 accordance with a preferred enbodi nent of the present 9

invention; 10 ~ Fig. 2 is a sinplified enlarged sectional illustration
o oss- sect| Enapty; Bo° Sty b, Giner, hlging shedruHl 'Wdins 15 pmen
a renovabl e214nj ther aB&kate transfer bl anket nounted on a drum in 15
accordance @i th a RigbrWsNbsiResa RAHOAUIS 10VARd | PRotbEeceptos sRABeitS
2 partiallygoph MY (R $re¥elrdd enbodlnaE b thd Usentlah. ale
' § multicolor liguid developer spray assembly 20, a developing
6 assembly 22, color specific cleaning bdlade assemblies 34, a
7 background cleaning station 24, an electrified squeegee 286,
8 a background discharge device 28, an intermediate transfer
9 member 30, cleaning apparatus 32, and,optionally, a
10 neutralizing lamp assembly 3§.
11 Developing assembly 22 preferably includes a
12 development roller 38. Develcpment roller 38 is preferably
13 spaced from photoreceptor 12 thereby forming & gap
14 therebetween of typically 40 to 150 micrometers and is
15 charged to an electrical potential intermediate that of the
16 image and background areas of the image. Development roller
17 38 is thus operative, when maintained at a3 suitable voltage,
18 to apply an electric field to aid development of the latent
19 electroatatic image.
20 Development roller 38 typically rotates in the same
21 sense as drum 10 as indicated by arrow 40. This rotation
22 provides for the surface of sheet 12 and development roller
23 38 to have opposite vealocities at the gap between them.
24 Multicolor liquid developer spray assembly 20, whose
25 operation and structure is described in detail in V.S.
26 Patent 5,117,263, the disclcosure of which is incorporated
27 herein by refarence, may be mounted on axis 42 to allow
28 assembly 20 to be pivoted in such a manner that a spray of
29 liquid toner containing electrically charged pigmented toner
30 particles can be directed either onto a portion of the
31 development roller 38, a portion of +the photoreceptor 12
32 or directly into a development region 44 between
33 photoreceptor 12 and deavelopment roller 38. Alternatively,
34 assembly 20 may be fixed. Preferably, the spray is directed
35 onto a portion of the development roller 38,
36 Color specific cleaning blade agsemblies 34 are
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18 Figs. 4A and 43 are respective top and side views of an 19
I nternmedi ate transfer blanket in accordance wiwth a preferred 20 enbodi nent

of the invention; 21 Fig. 4C shows details of the |ayered construction
of 22 the intermedi ate transfer blanket in accordance with a 23 preferred
enbodi nent of the invention; 24 Fig.g4D is a out-away expanded view of
a securing 25 nechanismon the internedi ate transfer bl anket of Figs 4A 26
and 4B; and 27 ' Fig. 5is a sinplified cross-sectional illustration of
28 a portion epezati s@mammem mopdﬂ@dld.ldigﬂ For' @Eﬁa%lfe
|nterned|at§ %ran§f§ unt ed o %@g # g ordance W t q
anot her f d| 012k ik 312 Y0 © 3$ BET;Femaining
-6- 3 thereon after developmant. Each of blade assemblies 34 is
4 selectably brought into operative association with developer
5 roller 38 only whan toner of a color corresponding thereto
" 6 is supplied to development region 44 by spray assembly 20.
7 Thg construction and operation of cleaning blade assemblies
8 is described in PCT Publication WO 90/14619 and in US patent
9 5,289,238, the disclosures of which are incorporated herein

10 by referencs.

11 Each cleaning blade assembly 34 includez a toner
12 directing member 52 which serves to direct the toner
13 removed by the cleaning blade assemblies 34 from the
14 developer roller 3B to separata collection containers 54,
15 56, 58, and 60, for sach coler to prevent contamination of
16 the various developers by mixing of the colors. The toner
17 collected by the collection containers i1s recycled to a
18 corresponding toner reservoir (55, §7, 59 and 61). A final
19 toner directing member 62 always engages the developer
20 roller 38 and the toner collected thereat is supplied into
4l collection container 64 and thereafter to reservoir 65 via
22 separator 66 which im operative to separate relatively clean
23 carrier liguid frem the various colored toner particles. The
24 separator 66 may be typiocally of the type described in VU.S.
25 Patent 4,985,732, the disclosure of uhich is incorporated
26 herain by zreference. :

27 In a preferred embodiment of  the invention, as
28 describad in U.S. Patent 5,255,058, the disclosure of which
2% 1s incorporated herein by reference, where the imaging speed
30 is very high, & background cleaning station 24 typically
31 1hc1u§ing & reverse roller 46 and a fluid spray apparatus 48
32 is provided. Reverse roller 46 which rotates in a direction
33 indicated by arrow 50 is electrically biased to a potential
34 intermediate that of the image &nd background areas of
35 photoconductive drum 10, but different from that of the
36 development roller. Reverse roller 46 is preferably spaced



i L
1 DETAI LED DESCRI PTI ON OF PREFERRED ENMDODI MENTS 2 Ref erence is
now made to Figs. 1 and 2 which illustrate 3 a nulticolor electrostatic
i magi ng system constructed and 4 operative in accordance with a preferred
enbodi nent of the 5 present invention. As seen in Figs. 1 and 2 there is
6 provided an imaging sheet, prefecaply an organic 7 photoreceptor
12, typically nounted on a rotating drum 10. 8 Drum 10 is rotated about
its axis by a notor or the like 9 (not shown), in the direction of arrow
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14 containing toner particlas of various colors which is in
15 turn supplied to reservoir 65 via a collection container 64.
16 and separator 66, -
17 The apparatus embodied in reference numerals 46, 48, 50
18 and 70 is not required for low speed systemas, but is
19 praferably included in high speed systens.
20 Preferably, an electrically biased sgueegee roller 26
21 is urged against the surface of sheet 12 and is operative %o
22 remove liguid carrier from the background regions and to
23 compact the image and remove ligquid carrier therefrom in the
24 image regions. Sgueegee roller 26 is preferably formed of
25 rasilient slightly conductive polymeric material as is well
26 known in the art, and is preferably chsrged to & potential
27 of several hundred to & few thousand velta with the same
28 polarity as the polarity of the charge on the toner
29 particles.
30 Discharge device 28 is operative to flood the sheet 12
31 with light which discharges the voltage remaining on sheet
32 12, mainly to reduce slectrical breakdown and improve
33 transfer of the image to intermediate transfer member 30.
34 Operation of such a device in a write black system is
35 Adescribed in U.8. Patent 5,280,326, the disclosura of which
36 is incorporated herein by reference.
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32 forma continuous surface. Furthernore, photoreceptor. 12 may 33 be a
non-organi ¢ type photoconductor based, for exanple, on 34 a conpound of

Sel enium 35 | magi ng apparatus 16 nmay be a nodul ated | aser beam 36
.scanni ng apparatus, an optical focusing device for inmaging a

- T- .1 copy on a drum or ot her inaging'&%paratus such as is known 2 in
the art. 3 Al so associated wth drum 10 and photoreceptor sheet 4 12,

in the preferred enbodi nrent of the invention, are a 5 nmulticolor liquid
devel oper gpray aspggél yl2@ndazdgueithairn$howa 3Tt InulA cald®rtSNeE| peay
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10 neutral i#iﬂabedv 1280808 Yot atlfferedtVEo0EL8E RWHE DeservELES" ?'yy

13 spaced 18 3 phBSoBREpE) TOPLREIY FORRTLA4RGaFhe Solors Yeliow,
. 6 Magenta, Cyan and, optionally, Black respectively. Pumpa 90,
7 92, 94 and 96 may be provided along respective supply
8 conduits 98, 101, 103 and 105 for providing a desired amount
9 of pressure to feed the colored toner to multicolor spray
10 assembly 20. Alternatively, multicolor toner spray assembly
11 20, which is preferably a three level spray assembly,
12 receives supplies of colored toner from up to six different
13 reservoirs (not shown) which allows for custom colored tones
14 in addition to the standard process colors.
15 It has been found that the scuff resistance, abrasion
16 resistance and peel resistance of a wide class of liquid
17 toners may be improved by the addition of a2 minor amount,
. 18 between 2% and 20%, preferably between 4% to 15%, most
19 preferably about 10% {(with respect to the soilids content of
20 the toner) of an additional material which, at the fusing
21 temperature used for the toner, has a much lower viscosity,
22 preferably several orders of magniéude lower, than the
23 viscosity of the toner particles and which fozme a separate
24 phase from the toner particles when solidified. It is
25 believed that such materisl, during the fusing process,
26 migrates to the outer surface of the image. During coocling
27 of the image after it is fused, the additional material
28 forma a substantizslly separate phase resulting in a hard
29 slippery outer coating of the additional material which
30 protects the image from abrasion. While not believed to be
31 absolutely necessary for the invention, the additional
32 materials which have baen found useful are at least
33 partially incompatible with the toner particles.
34 It has been found that the additional matarial may be
35 added at almost any point during the toner manufacturing
36 process, but that the salutary effect of the additional
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14 therebetween of typically 40 to 150 mcroneters and is 15 charged to an
electrical potential internediate that of the 16 i nage and background areas
of the imge. Devel opnent roller 17 38 is thus operative, when maintained
at a suitable voltage, 18 to apply an electric field to aid devel opnent of
the latent 19 electrostatic imge. 20 _ 2vel opnent roller 38 typically
rotates in the sane 21 sense as drum 10 as indicated by arrow 40. This
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10 ACunmist C=~% (Allied Signal, Inc.). Other uszeful materials
11 are A=C 9A and A-C 1702 Homopolymers (Allied Signal), and
12 AC=290, AC-293A and gimilar ionomers which are low molecular
13 weight ethylene=-based copolymers neutralized with metal
14 salts forming ionic clustexrs, manufactured by Allied signal
15 and sold under the trade mark "AClyn."

16 One preferred method of forming a toner having improved
17 abrasion resistance is the following: _ |
i8 1) Sclubilizing 1400 grams of Nucrel 925 (ethylene

19 copolymer by Dupont) and 1400 g of lsopar L (Exxon) are
20 thoroughly mixed in an oil heated Ross Double Planetary
21 Mixer at least 24 RPM for 1.5 hours, with the oil
22 temperature at 130°C. 1200 g of preheated Isopar L is added
23 and mixing i continued for an additional hour. The mixture
24 is cooled to 45°C, while stirring is continued over a period
25 of several hours, to form a viscous material.

26 2) Milling and Grinding 762 grams of the result of the
27 Solubilizing step are ground in a 18 attritor (Union Process
28 Inc. Akron Ohio), charged with 3/16" carbon steel balls at
2% 250 R¥PM, together with 66.7 grams_of Mogul L carbon black
30 (Cabot), 6.7 grams of BT 583D (blue pigment produced by
31 Cooksen), 5 grams of sluminum tri stearate and an additicnal
32 1459.6 grams of lsopar L for eight hours at 30°C.

33 3) Continuation of Grinding 34.5 grams of ACumist A-12
34 i added and grinding is continued for an additional 4
35 hours. While 4 hours is believed to be the optimal grinding
36 time for the added material, much shorter grinding pericds
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- 8- 1 operatively associated with developer roller 38 for separate 2
renoval of residual anpbunts of each colored toner remaining 3 thereon
after devel opnent. Each of bl ade assenblies 34 is 4 selectably brought
.into operative association with developer 5 roller 38 only when toner of a
col or corresponding thereto 6 is suppll?®d to devel opment region 44 by
spray assenbly 20. 7 The construction and operation of cleaning blade
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13 94/02887, in an amount equal to 40 mg/gm of solids, is added
14 to charge the ‘toner particles. Other charge directoras and
15 additional additives as are known in the art may alsc be
16 used.
17 Alternatively, ACumist A-12 or one of the other
18 mataerials listed can be pra-ground to & particle gize of 1
19 t0 2 microns and added to toner produced according to the
20 above method, to which the ACumiet A-12 was not added during
21 grinding.
22 Another additicnal material which has been found
23 useful is the precipitate formed when the B-12 or the A-12
24 material (60 gramg) is heated and solubilized together with
25 30 grams of zinc stearate in 556 grams Isopar L and then
26 stirred while cooling to room temperature. This material may
27 be added dQuring the grinding step or separately.
28 The above described pxroceas produces a blagk toner.
29 Cyan, magenta and yellow toners can be produced by using a
30 different mix of materials for step 2). For Cyan toner B22g
31 of the solubilized material, 21.33 grams each of BT 5830 and
32 BT 788D pigments (Cookson), 1.73 grams of D1355DD pigment
33 (BASF), 7.59 grams of aluminum tri stearate and 1426 grans
‘34 of Isopar L are used in step 2. For Magenta toner, 810 grams
35 of solubilized material, 48.3 grams of Finess Red F2B, 6.81
36 grams of aluminum tri-gtearate and 1434.2 grams of Isopar L
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28 described in U S. Patent 5,255,058, the disclosure of which 29 is

I ncorporated herein by reference, where the inaging speed 30 is very high,
.a background cl eaning station 24 typically 31 including a reverse roller 46
and a fluid spray apparatus 48 32 is provided. Reverse roller 46 which
rotates in a direction 33 indicated by-aBrow 50 is electrically biased to a
potential 34 internediate that of the inmage and background areas of 35

phot oconducty g Wad@ st edidy coeNtrpbronyshadowf e dd V6! YYERL of
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apparatus 4§ i\g;ali | er from 4 reservoir 65 via conduit 88 and
oper at es to% rag\r??ale a sid%'%‘; ?]'of preferably non-pignented carrier liquid

to the gap bet widie shddd tionml pakexial s fescslbafcabays dalspplgice
7 by fluid spdapPoveatalbrd8ioanrvesstindd 08od NAJWES todr Sbaked Wh

charged o o FAt ko0 bthifidhe lhidoliBer, BT EREEPEy, Shiniye 804 or ©
background & 8920 f(ionomers by Dupont) and Ictek 8030 (ionomer by Iotek)
¢ and blends of these materials. The use of additional
10 materials having the characteristica described above is
11 believed to have applicability to a wide range of toners
12 which comprise polymer particles &nd@ hydrocarbon carrier
13 liquids. _
14 Intermediate transfer mamber 30, an especially
15 preferred embodiment of which is described in detail below
16 (in conjunction with Figs. 3 and 4), may be any suitable
17 intermediate transfer member having a multilayered tranafer
18 portion such as those described below ox in US Patents
19 5,089,856 ox 5,047,808 the disclosures of which azre
20 incorporated herein by reference. Member 30 is maintained at
21 3 suitable véltage and temperature for electrostatic
22 transfer of the image thereto from the image bearing
23 surface. Intermediate transfer member 30 is prefexrably
24 associated with a pressure roller 71 for transfer and fusing
25 of the image onto a final substrate 72, such as paper,
26 preferably-hy heat and pressura. For the especially
27 preferred toner described above, an image temperature of
28 about 95°C at the inception of fusing is preferred.
29 Cleaning apparatus 32 is operative to scrub clean the
A0 surface of photoreceptor 12 and preferadbly includes a
31 cleaning roller 74, a sprayer 76 to spray & non-polar
32 cleaning liquid to assist in the scrubbing process and a
33 wiper blade 78 to complete the cleaning',of the
34 photocenductive surface. Cleaning rcoller 74 which may be
35 formed of any synthetic resin known in the art for this
36 purpose ig driven in the same sense as drum 10 as indicated



11 the |l atent image. Excess fluid is renoved fromreverse 12 roller 46 by
a liquid directing nmenber 70 which continuously 13 engages reverse roller
46 to collect excess liquid 14 containing toner particles of various
colors which is in 15 turn supplied to reservoir 65 via a collection
container 64 16 and separator 66. 17 The apparatus enbodied in
reference nunerals 46, 48, 50 18 and 70 i4-not required for |ow speed
systens, but is’ 19 preferably included in high speed systenms. 20
Preferably, an electrically biased squeegee roller 26 21 is urged agai nst
the surfacéd B¥ ame®y 80, jRuchsthat, she, surfage afnkhe |Zogier esrubs them
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C member 30. Subseaguent images in different colors are
11 seguentially transferred in alignment with the previous
12 image onto intermediate transfer member 30. When all of the
13 desired images have been transferred tharete, the complete
14 multi-color image is transferred from transfer member 30 to
15 substrate 72. Impression roller 71 only produces operative
16 engagement betwaen intermediate transfer member 30 and
17 substrate 72 when transfer of the composite image to
18 substrate 72 takes place. Alternatively, #ach single color
1S image is separately tranaferred to the substrate via the
20 intermediate transfer membar. In this case, the substrate is
21 fad through the machine onca for each coler or is held on &
22 platen and contacted with intermediate transfer member 30
23 £for composite image transfer. Alternatively, <the
24 intermediate transfer member is cmitted and the developed
25 aingle color imagss are transfaxred seguentially diractly
26 from drum 10 to substrate 72. '
27 Figs. 3A, 38 and 4A-4D ifllustrate a preferred
28 embodiment of intermediate transfer member 30 in accordance
29 with a preferred embodiment of the invention. Fig 3A shows
30 an intermediate transfer blanket 100 mounted on a drum 102.
31 Tranafer blanket 100 (whose details are ghown in Figs. 4C
32 and 4D) comprises a preferably layered transfer portion 104
33 and a mounting fitting 105.
34 As shown most clearly in Fig. 4C, transfer portion 104
35 comprises a relsage layer 109 which 4is cutermost on the
36 blanket when it is mounted on drum 102, Underlying layer 109




-10 - 1 Figs. 1 and 2 further show that nmulticolor toner spray 2
assenbly 20 receives separate supplies of colored toner 3 typically from
four different reservoirs 55, 57, 59 and 61. 4 Figure 1 shows four
different colored toner reservoirs 55, 5 57, 59 and 61 typically containing
ithe colors Yellow, 6 Magenta, Cyan and, jgptionally, Black respectively.
Punps 90, 7 92, 94 and 96 may be provi ded al ong respective supply 8
conduits 98, 101, 103 and 105 for providing a desired amount 9 of pressure

to feed th ' .
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11 pontact with drum 102.

i2 Drum 102 is preferably heated by an internal halogen
13 lamp heater or other heater to 8id transfer of the image to
14 and from the relesse layer 109 to a final substrate as is
15 well known in the art. For the preferred liquid toner, the
16 tenmperature at the surface ¢f the intermediate transfer
17 member is preferably about 85°C, The degree of heating will
18 depend on the characteristica of the toner used in
19 conjunction with the invention.

20 Az shown in Figs. 4A, 4B and 4D, mounting fitting 106
21 comprises an elongate electrically conducting bar 108, for
22 example, of a metal such as aluminum formed with a series of
23 L-shaped mounting legs 110 (in the form o©of finger-like
24 extensions) which are also conducting, preferably of the
25 same material as bar 108, and preferably formed integrally
26 therewith. In particular, bar 108 is formed with & slot into
27 which the end of layered transfer portion 104 is insexrted.
28 Preferably, the end of the layered portion which is inserted
29 into the mounting bar does not have a release layer 109 or
30 conforming layer 111, whereby conducting layer 114 is
31 exposed and is therefore in electrical contact with bar 108.
32 Alternatively, the bar 108 can be formed with sharp internal
33 projections which pierce the outer layers of the blanket and
34 contact the conducting layer.

a5 - Optiocnally, each of the layers beneath the conducting
36 layer 114 may be partially conducting (for sxample, by the



26 mgrates to the outer surface of the image. During cooling 27 of the

I mge after it is fused, the additional material 28 fornms a substantially
separate phase resulting in a hard 29 slippery outer coating of the
additional nmaterial which 30 protects the inmage from abrasi on. Wil e not
believed to be 31 absolutely necessary for the invention, the additional 32
mat eri al s which have been found useful _ajg_at |east 33 partially

i nconpatible with the toner particles. It has been found that the
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A-12, ACunittape]pasmtially cut from the metal which is bent into a U
8 shape to form the slot into which the layered portion is
9 inserted. After insertion, the outer walls of the slot are
10 forced against the layered portion to secure the layered
1l portion in the slot. The partially cut out portion is bent
12 to form the mounting legs.
13 In the preferred embodiment of the invention shown in
14 Figs. 1~3, drum 102 is maintained at a potential suitadble
15 for transferring images ¢t0 the intermediate transfer member,
16 for example at 500 volts, which voltage is applied, via
17 mounting fitting 106 to conductive layer 1ll4. Thus, the
18 source of transfer voltage is very near the outer surface of
19 portion 104 which allows for a lower transfer potential on
20 the drum. '

21 In 8 praferred embodiment ¢f the invention, transfex
22 portion 104 is fabricated by the following procedure:
23 1= The starting structure for blanket constructicon is a

24 blanket body 116 gensrally similar to that generally used
25 for printing blankets. One suitable body is MCC-1129-02
26 manufactured and sold by Reeves BpA, Lodovicio (Milano),
27 Italy. In a preferred embodiment of the invention, beody 116
28 comprises a fabric layer 122, preferably of woven NOMEX
29 material and having a thickness of about 200 micrometers, a
30 compressible laysr 120, preferably comprising about 400
31 micrometers of saturated nitrile rubber loaded with carbon
32 black to increase its thermal conduotivity. Layer 120
33 preferably contains small voids {sbout 40 - 60 ¥ by wvolume)
34 and a top layer 118 preferably comprised of the game
35 material as the compressible layer, but without voids. Layer
36 109 is preferably about 100 micrometers thick. The blanket



10 ACum st CG9 (Allied Signal, Inc.). Oher useful materials 11 are A-C 9A
and A-C 1702 Honopolyners (Allied Signal), and 12 AC 290, AC 293A and
simlar iononers which are | ow nol ecul ar 13 wei ght ethyl ene-based
copolynmers neutralized with nmetal 14 salts formng ionic clusters,

manuf actured by Allied Signal 15 and sold under the trade mark "AC yn." 16
One preferred nethod of form ng a tonet lfdavi ng i nproved 17 abrasion
resistance is the follow ng: 18 1) Solubilizing 1400 grans of Nucrel

925 (ethylene_19 copol ynmer by Dupont) and 1400 g of Isopar L (Exxon) are 20
t horoughiy & Rod¥i #&Prpdueed: by maaviastnring nethoeds sas\prer genaxally
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hour. The m xtuie d to 45[err]C, while stirring is continued
over a perifd 25 oBlanket dadyril6 d puaievebivusiasdiola pélativaly
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12 coated with a 30 micrometer thick coating of silicone based
13 adhesive (preferably, Type D 66 manufactured by Dow
14 Corning). The adhesive is covered with a sheet of mylax
18 coated with a fluorosilicene material, such as DBP 5648
16 Release Psper (one side coat) distributed by H.P. Smith
17 Inc., Bedford Park, IL. This adhesive is characterized by
18 itz good bond to the surface of drum 102 and is resistant to
19 the carrier liquid used in the liquid toner. The blanket may
20 be removed from the drum, when its replacement is desired,
21 by cutting the blanket along the edge of fitting 106 and
22 removing the blanket and fitting. )
23 An adhesive is used to assure good thermal contact
24 between the back of the blanket and the drum on which it is
28 mounted. A silicone adhesive is used since adhesives
26 normally used in attachment of blankets deteriorats undexr
27 the heat which is generated in the underlying drum in the
28 preferred apparatus. While the temperature of the drum
29 varies, depending on the thermal registance of the blanket
30 and the deszsired surface temperature of the blanket (which in
31 turn depends on the toner used in the process and the
32 details of transfer of the toner to the final subsatrate),
33 the drum temperature may reach B0O°C, 100°C, 120°C ar 150°C
34 or more. '
35 3~ Top layer 118 is preferably coated with a sub-micron

36 layer of primer before being coated with edditional layers.



- 12 - 1 and adding the Acum st A-12 at the start of step 2 (or even 2
at the start of step 1) also give substantially inproved 3 abrasion

resi stance. The resulting particles are fibrous 4 particles having a
measured dianeter in the range of 1-3 5 mcroneters. 6 The resulting
material is diluted wth additional 7 Isopar L and Marcol 82 to give a
wor ki ng devel oper in which 8 the dry solq%; portion is about 1.7%and in
which the 9 overall ratio of |Isoper L to rcol is between about 50:1 10
and 500:1, nore preferably between about 100:1 and 200:1. 11 Charge
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L and then 9 migrate through the upper layers of the blanket, for example
10 as a gas, when the blanket is heated during the imaging
11l process and/or in the presence of carrier ligquid such as
12 Isopar L, barrier layer 115 is preferably cocated onto top
13 layer 116. This barriex layer should be substantially
14 impervious to such materials in the blanket body which may
15 migrate and/or to the carrier ligquid which is used.

16 If this layer is omitted, under certain circumstances
17 the additive materials can cause deterioration of the
18 photoreceptor. In particular, it was found that the imaging
19 process may become humidity dependent.

20 In a preferred embodiment of the invention, a 4-11
21 micrometer layer of polyvinyl alcohol (884 hydrolyzed) is
22 coated onto the primer layer covering top layer 118,

23 Polyvinyl alcohol, B8% hydrolyzed, having an average
24 molecular weight preferably between 85,000 and 145,000
25 (Aldrich Chemical Co. Inc., Milwaukee, WI) is dissolved in
26 water at 90°C by continuousgly stirring the mixture in a
27 reflux gystem for 30 minutes. After 30 minutes, a quantity
28 of ethanol equal to twice the quantity of water is added to
29 the solution, the resulting polyvinyl alcohol concentration
30 being preferably less than 108%. Higher concentration
31 solutionzs can be used; however, they give a more viscous
32 solution which 48 hard to spread evenly. g

33 The solution is deposited on layer 118 of body 116
34 using a fine wire rod or knife inclined at 30-45° to the
35 direction of movement of the knife or body. The solvent is
36 evaporated either by drying at room temperature or by



26 stirred while cooling to roomtenperature. This material nmay 27 be added
during the grinding step or separately. 28 The above descri bed process
produces a black toner. 29 Cyan, nmagenta and yell ow toners can be produced
by using a 30 different mx of materials for step 2). For Cyan toner 8229
31 of the solubilized material, 21.33 grams-each of BT 583D and 32 BT 788D
pi gnents (Cookson), 1.73 grans of D1355DD pi gnent 33 (BASF), 7.59 grans of
alumnumtri stearate and 1426 grans 34 of Isopar L are used in step 2. For
Magent a t ondr bldwdlng hat I fon dthehilaye: naterial, 48.3 grams of Finess
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S be sufficient to avoid leaching, a somewhat larger
10 thickness, for example, 6 micrometers, is preferably used.
11 Other barrier materials and other thicknesses may be
12 used depending on the carrier liguid used for the toner .or
13 the gasses released by body 116. Other materials may require
14 lesser or greater toner thickness depending on their
15 resistance to the carrier liquid or the gassges released by
16 body 116. Alternatively, if body 118 is resisgtant to
17 leaching by the carrier liquid or does not contain materials
18 which are released (especially when body 116 is heated),
19 layer 115 may be omitted.
20 . Polyvinyl alocohol is a thermoplastic crystalline
21 material having & melting point which is higher than the
22 temperature of the blanket during operation. Polyvinyl
23 alcohol is also believed to form a layer which is imperviocus
24 to gesses and to the hydrcocarbon c¢arrier liquid used in the
28 liguid toner.
26 5= Conductive layer ll4 is preferably formed of acrylic
27 rubber loaded with conductive carbon black. In a preferred
28 embodiment of the invention, only 2-3 micrometers of
29 conductive costing are regquired. The conductive layer is
30 formed by first compounding 300 grams of Hytemp 4051EP (B.F.
31 Goodrich) with 6 grams of Hytemp NPC 50 and 9 grams of
32 godium stearate in a two-roll mill for 20 minutes; and then
33 dissolving 150 grams of the compounded material in 2000
34 grams of methyl ethyl ketone (MEK]) by stirring for 12 hours
35 at room temperature.
36 40 grams of conductive carbon black such as, for



11 believed to have applicability to a wide range of toners 12 which
conpri se polyner particles and hydrocarbon carrier 13 liquids. 14

I nternedi ate transfer nmenber 30, an especially 15 preferred enbodi nent of
which is described in detail below 16 (in conjunction with Figs. 3 and 4),
may be any suitable 17 internediate transfer nenber having a nmultil ayered
transfer 18 portion such as these desc?20bed below or in US Patents 19 5,
089, 856 or 5, 047,808 the disclosures of which are 20 incorporated herein
by reference. Menber 30 is maintained at 21 a suitable voltage and
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29 Cl eanl ng appar at us i s operative to scrub clean the 30 surface of
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76 to spray 7a yuguyer.ar 32 cleaning liquid to assist in the scrubbing
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sense as dngmEirf & MbLadefod) and allowed to dry for 3 minutes at yoom
11 temperature.
12 An additional coating of primer is added over the
13 conductive lacquer (excapt for the portion which is to be
14 inserted into bar 108) before the soft elastomeric
15 conforming layer is applied.
16 The resistance of the conductive layer should
17 preferably be more than about 20 kohms/square and preferably
18 less than about 50 kohm/square. This value will depend on
19 the resiztivity of the layers above the conducting layer and
20 on the aspect ratic of the blanket. In general, the
21 resistance should be low enough 8o that the current flowing
22 on the conducting layer (to supply leakage curvent through
23 the overlying layers) should not cause a substantial
24 variation of voltage along the surface of the blankat. The
25 resistance of the conducting layer and, more importantly,
26 the resistance of the overlying layers control the current
27 flowing through the overlying layers. Generally speaking,
28 the conductive layer has & relatively low rasistance and
29 resistivity, the conforming layer (layer 111) has a higher
30 resistivity and the overlying release layer (layer 109) has
31 a still higher resiativity.
32 6~ One kg of pre-filtered Fomrez-50 Polyester rezin
33 (Hagalil Company, Ashdod, Israel) is dehydrated and degassed
34 under vacuum at 60°C. 600 grams of the degaszed materigl is
35 mixed with 1.4 grams of di-butyl-tinediluarate (Aldrich) and
36 degassed at room temperature for 2 hours., 30 grams of the



- 14 - 1 by arrow 80, such that the surface of the roller scrubs the 2
surface of the photoreceptor. Any residual charge left on 3 the surface of
phot or ecept or sheet 12 may be renoved by 4 flooding the photoconductive
surface with light from 5 optional neutralizing | anp assenbly 36, which
may not be 6 required in practice. 72l - |n accordance with a preferred
enbodi nent of the 8 invention, after devel oping each inmage in a given
color, the 9 single color inmage is transferred to internediate transfer

3?a§?2ﬂe3q‘ l|1gn : Emhﬁﬁfﬁ'}\l'en%?lér g&gﬁblg&{i (ririaweagoﬁioé&nnfer rre%%?éayal
transfer ne gf‘%&ﬁgh QAI'# gromfe °%1? #&Wé*d’ﬁ‘??gﬁ"%'ﬂg% DESMODUR
transferred 3 h{e20, (Bayeor)panfcargd stixtredotogethegr, iX 100N ydsetérm
transfer ne t S I ég% S| r e I 0 es
operative E%‘%@ﬁeﬁ%n%ﬁge#\%;%rﬁ%% é'r?arreél a %ét?gggf gbgn@ﬁé‘é"re%ﬁ%’ﬁél"gﬁ ve
substrate 75 WAR¥eE ugingaNo¢ i whbrpEed awithgeeveral gpasses runder Jcleans
pl ace. Al tergaddnditionds piefi@hsbp) Giladd LO0BICondLiELME Al The E6aBShET {60

the substrat’s oo 10" meeo nolr B sl LEHELEL LURL Bhoer! o “redid Tive
on a 22 pl attertu#PTRH R ROLINBTRERANS 1 XBYRY ate transfer nenber 30 23 for
Sl b M i i et s by
sequentimi%pcﬁ{:§§#y°rger o¥ aggu% %69 éﬂ%iam, goodrgﬁarméi stahlf{ty ag
11 the working temperature of the blanket, which is preferably
12 about 100°C or less.
13 The function of the conforming layer is to provide good
14 conformation of the blanket to the image forming surface
15 (and the image on the image forﬁing surface) at the low
16 pressures used in transfer of the image from the image
17 forming surface to the blanket. The layer should have a
18 Shore A hardness preferably of between 25 or 30 and 65, more
19 preferably about 50. While a thickness of 100 micrometers is
20 praferred, other thicknesses, between 50 micrometers and 300
21 micrometers can be used, with 75 t¢ 125 micrometers being
22 preferred. Y
23 7- 12 grams of RTV silicone 236 (Dow Corning) release
24 material diluted with 2 grams of lIscpar L (Exxon) and 0.72
25 grams of Syl-off 297 (Dow Corning) are mixed together, A
26 wire rod {(bar No. 1) cocating system ig used, with five or
27 six passes, under clean conditions to achieve an B
28 micrometer release layer thiockness. The material is cured at
29 140°C for two hours. The cured release material has a
30 resistivity of approximately 1014 to 1015 chm-em.
31 In order to mount blanket 100 on drum 102, mounting
32 legs 110 are inserted into a plurality of mounting holes 130
33 formed in drum 102, preferably without removing the mylar
34 sheet from the adhesive layer (the hack of the blanket). As
35 can be seen most clearly in Figs. 3A, 3B and 4D, mounting
36 legs 110 each have a tip portion 132 and a back portion 134.



26 fromdrum 10 to substrate 72. 27 Figs. 3A, 3B and 4A-4D illustrate
a preferred 28 enbodi nent of internediate transfer nmenber 30 in accordance
29 with a preferred enbodi nent of the invention. Fig 3A shows 30 an
intermedi ate transfer blanket 100 nounted on a drum 102. 31 Transfer

bl anket 100 (whose details are shown in-Begs. 4C 32 and 4D) conprises a
preferably |l ayered transfer portion 104 33 and a nounting fitting 106. 34
As shown nost clearly in Fig. 4C, transfer portion 104 35 conprises a

release | ayeradon 14 Ch-bos BHbSEER Intd h15e20:BEALC " RD lrhe' 240RUNGY
1 is a conf@refmouainglholescldadng bheabsoktportsonntsﬁ réspsehgaahht
of pol yuretﬁiaeﬁeaafpwﬂf@é aﬁdabiﬁln%@tﬂwrﬁofe Ha%ﬁﬂ.‘is%éa% §Seﬁaaﬁan

about 65 gre | ess t bout referably nore t

e
bt 35 MELEnE Bianket) 1s AECurstely %ﬁéﬁ%ér sdge of the mydar
50. 6 Undes| ghege Dleedsdt ts theoldgs ide temevedldndhivhie sematnleysos

t g'ng“bglr Léea {RYChyils flime Ve | S rdanivEr19V SohBDa? WH A GhaR oy SbCe
7 B e successive portions of the blanket which are thus
B attaehed to the drum by the adhesive lie flat against the
9 drum. |

10 Fig. 5 shows an alternative, preferred embodiment of
1)l the invention in which somewhat different shaped holes 130°'
12 are used. In this embodiment tha back portion 134 rests
13 against & protrusion 150 formed on one side of the hole
14 while a surface 154 of leg 110 rests against the bottom 156
15 of a pretrusion formed on the other side of the hole.

16 While the preferred electrical connection between the
17 conductive layer and the mounting bar is preferably achieved
18 by removing (or not forming) the layers which overlay an end
19 portion of the conductive layer and piercing the overlying
20 layers, for example, by crimping snd/or piercing the
21 mounting bar, for example, at points marked 160 in Fig. 4D.
22 Crimping can also be used to hold the blanket in the
23 mounting bdar.

24 While the adhesive layer preferably covers the back of
25 the blanket, alternatively the adhesive layer may cover only
26 a portion of the back such as the edge farthest away from
27 the bracket (the trailing edge of the blanket); or may, for
28 some embodiments ©of the invention and under certain
29 circumstances, be omitted.

30 It should be understood that the invention is not
3] limited to the specific type of image forming system or
32 transfer system used. The invention is slso useful in
33 systems, such as those using cther types of intermediate
34 transfer members such as belt or continuous coated drum type
35 transfer members and also for imaging systems which use
36 direct transfer of the image (for example from an imaging



9 conpressible layer 120 and a fabric layer 122. Underlying 10 the fabric
| ayer is an adhesive |ayer 126 which is in 11 contact with drum 102. 12
Drum 102 is preferably heated by an internal halogen 13 |anp heater or
other heater to aid transfer of the image to 14 and fromthe rel ease |ayer
109 to a final substrate as is 15 well known in the art. For the preferred
liquid toner, the 16 tenperature at the2ksaorface of the internediate
transfer 17 nmenber is preferably about 95[err]C The degree of heating

Wi the | mioRRRce 3o’ bR il FuBerkate, KhG WHifen, Snctidil Y, flides”
fitting 1062 ﬁmm&r@stm ienasvgdme the aubstrate curh isyatens aos, vexy
22 exanpl e, 30fyed 18 iridur g4 Nnum formed wWith a series of 23 L- shaped

ti I 110 t he f ke 24 t h I
(r:rgggui:tn?ng,e%;r ef er :El“d'fn - %@%ﬁﬂﬁ;? TI'?gl aﬁg'e’éa °f0$i‘%r$ﬁlﬂc%f SO
fornmed i nt e@r alylsteddd amwmﬂ.hdeﬂnapammmmt a hbast 08ode Hdr mt:w:hkg aout
S1ot 1nto-2g WHELAPEneAbA HWGVEE, [hARY! Bediiuid Ve Lofe! InlBLGH a8

Preferably, the en ‘ayered poftion Is inserted 29 intQ the
mounti ng bar (?(Ri’sl%i‘bhﬁvé:"aar é‘T%e"?‘&?ﬁWngY@r‘W R BRAMAY hyde aut
wher eby conmmmgﬂmﬂ%owﬂmww arsd tdapefmye in el ectrical

contact witly bar 108 ey & pgr %&f‘émwe’?ga{,&%@wﬁiapnggk ) gzt

sharp internal I 0] ec 1 ons oute

and 34 contl&tt*ﬁ’re %m##&tl’dwﬁnt %C‘Fp%fd?%%ﬂ-a?{-?%
beneat h t hq1C Qi@ Gk arp L bms&d%mihweu ahicneeonw igtibrid WE this

example, by NGvention is defined only by the claims which follow:
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15
16
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18
19
20
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25
26
27
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31
32
33
34
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36



- 16 - 1 addition of conductive carbon black or nmetal fibers) and the 2
adhesi ve | ayer may be conductive, such that current also 3 flows directly
fromthe drum surface to the conducting 4 layer. 5 In one preferred
enbodi nent of the invention, fitting 6 106 is forned of a single sheet of
netal, wherein the legs 7 are partially_.cyf _-fromthe netal which is bent
into a U 8 shape to formthe slot into which the |ayered portionis 9
inserted. After insertion, the outer walls of the slot are 10 forced

agai nst the,l ayered portion to secure thggéﬁigied 11 portion in the slot.
The partial*y cut out portion is bent 12 m the nmounting | egs. 13

In the pref@ried eAbodmaget fofming metbodi comprdwding: 14 Figs. 1-3, drum
102 is mai ngai ned a i &kl n ' ' e
i nt er medi atg trans??@iﬂ%@:?hlgmfibrb S?a%péggg&g%%%vo%?l?{s?%éch v Ol t"taég'e S
applied, vi E?nﬁEuRFFgg PFtFﬂﬁl¥§éngb’coﬁGGBFFVé”F§F§F3}14F“Tﬁ$§i
source of tBHamafteriseltwbhdchs dergoldidr atheroonectenpdraturk Fhdataredekdd
whi ch allomg igaugdLomer transfer potential on 20 the drum 21 In a
preferred enbodrnent of the invention, transfer 22 portion 104 is
fabricated By the FYPLBE fheHigdga e the substr RY sheaking: the: dmageo
bl anket congt tgcal Busing? temperature at which the toner particles softan

9 t0 a first viscosity,

10 wherein the additional material has a second viscosity

11 at the fusing temperature which (s at least ten times lower

12 than the first viscosity.

13

14 2, A methad according to claim 1 wherein the toner

15 particles are solvated by the carrier liquid at the fusing

16 temperature whereby their viscosity is reduced to the first

17 viscosity. '

18 :

19 3. A method according to claim 1 or ¢laim 2 wherein the

20 additional material is solvated by the carrier liquid at the

21 fusing temperature whersby its viscosity 1s reduced to the

22 gecond viscosity. :

23

24 4. A method according to any of the preceding claims and

25 including cooling the image after fusing.

26 | '

27 5. A method according to claim 4 wherein, &uring fusing or

28 subsequent cooling, at least a portion of the additional

29 material migrates to the surface of the image away from the

30 substrate.

31 _

32 6, A method according to claim 5 wherein, during cooling,

33 at least® a portion ¢f the additional material forms a

34 separate phase from the toner material at said surface.

35 '

36 7. A method according t¢o any of claims 3-6 wherein, after
- .



24 bl anket body 116 generally simlar to that generally used 25 for
printing bl ankets. One suitable body is MCC1129-02 26
sold by Reeves SpA, Lodovioio (Mlano), 27 Italy. |0 #4@

of the invention, body 116 28 conprises a fabric |ayer 12ﬂEPmM§Ibrablf of
woven NOVEX 29 naterlal and havi ng a-tpsckness of a oneters, a
30 conpressible layer 120, preferably conprising about 400 31 mcroneters
of saturated nitrile rubber Ioaded wi th carbon 32 black to increase its

def rrgl) OCA)OB?\%&&#E g'34 an fg‘?ayﬁ@ﬁ% eg ﬁ%lnéncorrpél s&édé?éfﬁe%t
same 35 mat & ilAvVeRr QWEMr |WF&§% 9" *wi thout voids. Layer 36 109
is preferablgy about 100 mi croneters thick. The bl anket

for the produllt on biebFrnd SPERECEAY) KL AR (85" ot BEeRELSy huadss;

Bl anket bodys mnim ctheafiir st vd sapsity dig vaty J&ﬁtcﬁﬁmlakdm by

abr adi ng porg Phudd Mé@f@tﬁnt% OedSosd 4%ﬂg*eferred t hi ckness
for the f|n|sh body 171 'S about 700 m croneters hough ot her

t hi cknesses fare
8 9. A method according to any of the preceding claims

9 wherein the first viscosity is at least three orders of

10 magnitude greater than the second viscosity.

11 : '

12 10. A method according to any of the preceding claims
13 wherein the additional material comprises a polyethylene.
14
15 11, A method according to any of the preceding claims
16 wherein the additional material comprises a polyethylene
17 wax.

18

19 12. A method according to any of claims 1-9 wherein the
20 additional material comprises & homopolymer,

21

22 13. A method according to any of claims 1~9 wherein the
23 additional material comprises & low molecular weight
24 ionomer.

25

26 14, A method according to any of claims 10-12 wherein the
27 additional material further compriges zinc stearate.

28

29 15. A method according to any of the preceding claims
30 wherein the additional material is comprised in the toner
31 particles.

- 32 | | -

33 16. A method according to any of the preceding claims
34 wherein the additional material is in a finely divided form
35 and is dispersed in the carrier liquid separate from the
36 toner particles.

A '“ﬁﬁ'ii“|i‘ii|fii‘|i"|'ﬂi""“




8 useful, depending on the geonetry of the printing systemin 9 which it is
used and the exact materials used in the blanket 10 body . 11 2- The
fabric side of blanket body 116 is preferably 12 coated with a 30

m croneter thick coating of silicone based 13 adhesive (preferably, Type D
66 manufactured by Dow 14 Corning). The adhesive is covered with a sheet of
nylar 15 coated with a fluorosilicone mat2ér+al, such as DP 5648 16 Rel ease
Paper (one side ‘cost) distributed by HP. Smth 17 Inc., Bedford Park, IL.
This adhesiye is characterized by 18 its good bond to the surface of drum
102 and is peglstagt to 9 t he carrier guid us t he I| |d ton The
bl anket may 22875 AeMREROH ARIAEA4RE, tanahy BF  Ehe. drnrfdihg Tk

21 by cuttlngﬂeﬂ:bﬂ.ankthalpngme:emtetﬁalt|ca1:gnn06m m'trem:tvymgttme
bl anket andgf bl ngg An adhesive is used to assure good therm
contact 24 betme e back of the blanket and the drumon which it is 25
nmounted. A §|I|cone adhesi ve is used since adhesives 26 nornmal'ly used in
attachment @f 1Bl anhense titbar mfﬁcdmn@ertmahbe deatnuhmaédawr@ledmw

t he under| y;,nghgggth Q:htah QGE"%EG?%@?”%% e5| \é\%.gg_ Q’?}? enper ature of

the drum 29 varres, dependin ¥ bl anket 30
and the desBred surface tenperature of the bl anket (which in 31 turn

depends on bhgst.onar mﬂoan ddvoPaLeds t@Ndnih o B82c et Qiﬁéceaitx{g?lrﬁiﬁﬁnﬁ

sojerrlc HHolBATeEd BHe ?%E?M?réé‘fr%r%o?%%&%”% SGlienn,

118 is preiérGDPQ Nvaﬂbd with a sub-mcron 36 | ayer of priner before being
coated withgadditional |ayers.

13 20. A method according to any of the preceding claims
14 wherein the additional material is at leagst partially
15 incompatible with the toner particles.

16 -
17 21, A liguid toner adapted for fusing at a fusing
18 temperature comprising: '

19 toner particles comprising a polymer material which
20 has a first viscosity at the fusing temperature:;
21 an additional material which is solid at room

22 temperature and has & second viscosity at the fusing
23 temperature; and

24 carrier liquid,

25 the first viscosity being st least ten times the second
26 viscosity.

27

28 22. A liguid toner according to claim 21 wherein the
29 §olymer material is solvated by the carrier ligquid at the
30 fusing temperature whereby its viscosity is reduced to the
31 first viscosity.

32 . R

33 23. A ligquid toner according to claim 21 or claim 22
34 wherein the additional material is solvated by the carrier
35 liquid at the fusing temperature whereby its vigcosity is
38 reduced to the second viscosity.

A




- 18 - 1 Apreferred primer is Dow Corning 1205 Prine Coat. The type 2
of primer depends on the properties of the top layer and of 3 the
conductive layer. Preferably, 0.3 micron of prinmer is_ 4 coated onto a
clean top layer with a No. O bar in a wire 5 coatin TQHP$H@EF
altowed to dry before applying the 6 conductive |aygr P
bl anket body 116 nmay contain materials sugh-as 8 an nvnaﬁgkﬁg
anti-ozonants or other additives which may 9 nigrate through the upper

| ayers of th& blanket, for exanple 10 as a gas, when the bl anket is heated

during the i n 1 e d [SPRaly n I by QI rpll
S TP R HBSES 1 Sa 0 e

| ayer 116. t) ¥4Ep Yﬁd Eea§u&ﬁ%mF|§PPVQEF9ﬁﬁeP¢<ﬂﬁ$%bt§9§1
materi al s |n4tgeebtenkehaho&yewhacbndayiéﬁoatgyate and/or to the carrier
liquid whichgis used. 16 If this layer is omtted, under certain
circunstances 17 the additive materials can cause deterioration of the 18

phot or ecept o®. 2%n phr tiGURS toner,acoording e Q#ﬁ#ﬂrﬁ@ﬂ“@BIQiBerssgimu¢
becone hum d7tyigepetdgnis 38 leastnthrpecbetees ofbAdphRtLaef g k@dter than

:gventlon a84tﬁé ;&cghargggasgikgyer of pol yvinyl al cohol (88% hydrolyzed)
9
10 26. A liguiQ toner sccording to any of claims 21-23 wherein
11 the additional material comprises a polyvethylene.
12 |
13 27. A liquild teoner according to any of claims 21-23 wherein
14 the asdditional material comprises & polyethylene wax.
15
16 28. A liguid toner according to any of claims 21-23 wherein
17 the additional material comprises a homopolymer.
18 : : |
19 29. A liguid toner according to any of claims 21-23 wherein
20 the additional material comprises & low molecular weight
21 ionomer.
22 .
23 30. A liqguid toner according to any of claims 26-28 wherein
24 the additional material further comprises zinc stearate.
25
26 31. A liquid toner according to any of ciaims 21-30 wherein
27 the additional material is comprised in the toner particles.
28
29 32. A liguid toner according to any of claimg 21-31 wherein
30 the additional material is in a finely divided form and is
31 dispersed in the carrier liquid sesparate from the toner
32 particles.
33 _
34 33. A liquid toner acoording t0 any of claims 21-32 whereln
35 the polymer material comprises an ethylene terpolymer.
36

.___\
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22 coated onto the primer |ayer covering top |layer 118. 23 Pol yvi nyl

al cohol , 88% hydrol yzed, having an average 24 nol ecul ar wei ght preferably
bet ween 85, 000 and 145,000 25 (Al drich Chemical Co. Inc., MIwaukee, W) is
di ssolved in 26 water at 90[err]C by continuously stirring the mxture in a
27 reflux systemfor 30 mnutes. After 30 mnutes, a quantity 28 of ethanol
equal to twice the quantity of water™ 28 added to 29 the solution, the

resul ting pol yvinyl al cohol concentration 30 being preferably Iess than
10% Hi gher _c centr t|o 31 sol utions can be usedﬁﬁ ver h

mor e vi scous *sofu agqordin: "\glf

sol ution |szdmsm¢mrlum=msqdmm¢pslﬁ Jonomeang.a fine vm re rod or
knife incliged at 30-45[err] to the 35 direction of noverrent of the knife

or bod The soal vent |s 36 e orated ejther b dr i te erature
or by Y. 4 35. A1l tor&r according o y y %' 1 wherpin.
| ayer. 2 5 the Qb:uwea- eractisirig 1p kg dnens emplwqd.m g:opblxhﬂaﬁ. r equi red
t hi ckness Too thin a layer will result in sonme transfer of 5

mat eri al frém body 116, which has been correlated with
7 36. A method according to any of claims 21-35 wherein the

8 additional material is at least partially incompatible with
9 the toner particles.

30
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6 "clunplng" or aggl oneration of the toner partlcles in the 7 liquid toner.
This is believed to be caused by photoreceptor 8 deterioration. Wile four

m cronmeters of nmaterial appears to 9 be sufficient t
somewhat |arger 10 thickness, for exanple, 6 micronef BiIS SHEETHHAS ere!ly
nesseagnguxyﬁ 12

used. 11 Cther barrier materials and o ﬁéer th|c

depending on the carrier liquid used for % t oner ;

rel eased by body 116. Qther materials may require 14 | esser or greater

toner thickness depending on their 15 resistance to the carrier liquid or
the gasses rel eased by 16 body 116. Alternatively, if body 116 i Sekesi stant
to 17 leaching by the carrier liquid or does not contain materials 18 which
are rel eased (especially when body 116 is heated), 19 |ayer 115 mays be
omtted. 20 Pol yvi nyl al cohol is a thernnplastlc crystalline

materi al having a neltingpornt which Is higher “tlhan the 22 t enpe ure of

t he bl anket during operatf on.” Polyvinyl 23 alcehgl is also believed to form
a layer which is inpervidus F4 to gasses and td tjhe hydrocarbon carrier
liquid used in the 25 |iquid toner. 5- nductive |layer 114 is
preferably formed of acrwicj 27 rubber | oaded Wi tihggonductive carbon bl ack.
In a preferred 28 enbodi nent] of the invention, .

conductive coating are requifed,, Thestonductiv
conpoundi ng 300 granms of Hyt
Hytenp NPC 50 and 9 grans| of
m nutes; and then 33 diss
2000 34 grans of methyl we}
room t enper at ur e. 36: e~
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- 20 - 1 exanple, Printex XE2 (Degussa) are added to the solution and 2
the mxture is ground in a 01 attritor (Union Preeess) .3 |oaded with 3/16"

steel balls. Ginding proceeds at 10[err]C for GISHEES - 148 gggivzi ch time

the material is diluted by the 5 addition of X t ORBPEAUFPENt ragi on of
7.5-8 %solids and 6 discharged fromthe,gri nder T tire—+etrof

conductive 7 lacquer. 8 The bl anke2[®after step 3 or step 4) is
overcoated with- 9 about 3 microneters of the conductive | agguer (three
passes 10 using a No. 0 rod) and allowed to dry for 5 nghut }s at room 11
tenperature. 12 An additional coating of priner is gdded\over the 13
conductive | acquer (except 'f&%t he portion which is to besN\ 14\\nserted into
bar 108) before the soft ela meric 15 conforming |layer is ai ed. .-'Lﬁ
The resistance of the conductiive |layer should 17 preferably brmre'? an
about 20 kohns/square and pre{lrably 18 | ess than aboyjsSTROMMeQNr €.
This value will depend on 19 El‘ne resistivity of thegfayers above tTN
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20 on the aspect ratio.of the blanket. In general the 21 resistance should

be | ow enough so that the current flow ng 22 on th (to
supply | eakage current through 23 the overlying Ia/g ause a
substantial 24 variation of voltage along the surffce oﬁEPhACED anket]. The

25 resistance of the conducting | ayer apds. nore inportantly,
resi stance of the overlying |ayers contafsthe current 27 flow ng, t hrough
the overlying |dyers. Generally speaking, 28 the conductive |ayer has a
relatively | ow resistance and 29 resistivity, the conform ng |ayer (layer
111) has a higher 30 resistivity ‘and the overlying rel ease | ayer (Ilayer
109) has 31 a still higher resistivity. 32 6- One kg of pre-filtered
Fonrez-50 Pol yester resin 33 (Hagalil Conpany, Ashdod, Israel) is.
dehydrat ed and degassed 34 under vacuum at 60[err]C. 600 grans of the
degassed material is 35 mxed with 1.4 granms. of di-butyl-tin-diluarate
(Aldrlch) and 36 degassed at roomtenperature for 2 hours. 30 grans of the

21 - 1 resulting materi-al, 3.15 grapg of 168V Silicotd) 118 (General 2
Electrlc) 4.5 granms of Polyurethane cross-|inker, DES R 3 44V20
(Bayer) and are stirred together. A 100 fficrg ter ~

This Sheet Hag Been R
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4 |ayer of the material in coated over the prlned conductive 5 layer using
a No. 3 wirerod with several pauses under cle ef erably,
cl ass 100 conditions. The coating is 7 cured f THISWSHRBT HAS: BEES,
temperature under a clean hood 8 to form a pol yuret rRERLACEDer ..
Layer 111 which is thus fornmed should havg a resistance 10 of the order of
shout 10[err] ohmcm good thermal stabi kify at 11 the working tenperature
of the blanket, Which is preferably 12 about 100[err]C or less.' 13

The function of the conformng layer is to provide good 14 conformation of
the bl anket to the i mage forming surfacddl 15 198d the image on the image
formng surface) at the low 16 pressurgs u d In transfer of the inmage
fromthe inage 17 fo ST =10 . . ayer—shomtg have a
18 Shore A hardnessj preferably of bet weefye25¥dr and 65, nore 19
preferably about 50 Wile a thickness l:z_-t Beqm croneters is 20 pteferred,
ot her thicknesses, jpetween 50 microneter §\aedi300 21 nicroneters can be
used, with 75 to 125 mcronmeters bei ng 2% gFlerred. 2 7- 12 grans of
RTV silicone 236 (Qow Corning) rel ease 2§ garial dil d wwth 2 granms of
I'sopar L (Exxon) arid 0.72 25 grams of Sy (24297 (Dow Corning) arg m xed
together. A 26 wirg rod (bar No. 1) coat gstemis used, with flve or 27
si x passes, under cfl ean conditions to ac wm an 8 28 mcroneter rglease
| ayer thickness. The rraterlal is cured a OE340[err]C for two houfs.- The
cured rel ease materfe 38-rEsi sti ity Cf-reepexiint el ofeTt] to
10[err] ohmcm 31 In order to moung bl anket 100 on drum 102§ nounting
32 legs 110 are inserted into a pluralityo™RKgunting holes 130 38 forned
in drum 102, prefergbly w thout renoving thel ar 34 sheet fromthe
adhesive |l ayer (the{back of the bl anket) j™# ' '

&

130

FIG. 3B

'130' 154
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35 can be seen nost clearly in Figs.
each have a tip portion 132 and a back portion 134
1 Tips 1?i‘g|s§ﬁe@tﬂa9§% g ac
of nounting holes 1

of the hoI

posi ti oned. The'ed

- 22 -

si dewal |

5 she

and the renai nder of 6 the nylar sheet i
making sure 7 that the successive portions of the blanket which are thus 8

attached to the 'drum by the ag
Fig. 5 shows an alternative,

whi ch somewhat different ¢
t he back portion 134 rests 1

of the hole
15 of a prot

preferred el ectri cal

nount i ng bar

| ayer s whi ch.

overlay an end | 108
1o+

3A, 3B and 4D, nounting 36 |legs 110

yto slots forne ol %F nalls 2
port ion 134 reE ﬁg@ﬁﬁ- e |opposite
the end of 4 th lat el y

Iosest to the legs is renoved:
rogre55|vely renoved whil e

10

eferred e I ment of 11 the invephtion in
ed hol es 130' V1R are used. In this gnbodi nent
| fgai nst a pr¢tfusion 150 forned onjone side
Fﬁg@p f& surfacp{154 of leg 11p rests agai.nst the pottom 156
don d  he other sid f the hole. 16 il e the
conn bfi between thef17 conductive | ayer and the
is preferably achf{eved 18 byf rfenovi ng (or not fornipg) t he

10¢

\100

| %
106

¥-0

T/ 07 L L mr " 1 09

FIG. 4CI

116
FIG, 4B
160
iy /'
108 / \
=S )
152 » FIG. 4D
f e -
~—134




5 ’ .
19 portion of tr?;e conductive |ayer and pi ercing the overl yi ng 20 | ayers,
for exanple, by crinping and/or pierci ng the 21 nL exkanpl e,
at points marked 160 in Fig. 4D. 22 Crinping can q %‘g%gstgéwg d the
bl anket in the 23 nounting bar. 24 ‘Wil e the gdhesi Br pre erably
covers the back of 25 the bl anket, alternatively the adhesive |ayer may
cover only 26 a portj such 83 the ede farthest away from 27
the bracket (the tra O i 2 : [REIONER (THEREFGR) e

enbodi nents Qf the invention and under certal n 29 circunstances, be
omitted. 30 It should be undhfE ] THE INVENZION,)h i s not 31
limted to tRe specshmffypaoisrtmmtormﬁgmemai%dﬁa@sfﬂdsxﬁéem

Lypes of i nt o peniatancs P2 oFide Glady SYTALHILa MEeRS  HAY I LESLRVRE,
drum type 354t bEn¥her agddtdon afd & mino ranount ref Bn tedditkonal umstecial
direct transgeﬁhg_i,ht hgd res iﬂﬂn@%&:iﬁﬁﬂbaﬂsbﬁﬁﬁfbﬁg the tunez-, has &
- 23 - 1.syri a%g 1°w,;-h%i‘;'°82§_t§‘,‘ 153;59 agfy smra rgers oL magnitude
7 lower, than the viscosity of the toner particlies at the
8 fusing temperature and which forms a eeparate phase from the
9 toner particles when solidified. Xt is believed that such .
10 material, during the fusing proceas, migrates to the outer
i1l gurface of the image. During ccoling of the image after it
12 4% fused, the additional material forms a substantially
13 separate phase resulting in a hard slippery coating of the
14 additional material which protects the image from abrasion.
15 : |
16
1
1
18
20
21
22
23
24
28
26
27
28
29
30
31
32
a3
34
35
36
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33 34 35 36 - JAREPLACEMENT SHEET
CLAIMS 2 1. An i mage form ng nethod conprising: |3 . mp \ﬁ£ an
i mage ‘'on a substrate, the imge conprising 4 toner pamtécfgli.' .bggl.ng
polymer material, an additional 5 material which is—SoO ' :
tenperature and carrier 6 liquid; 7 2/6 fusing tehdtitbatssheet N273084886 at e
by heating the inage 8 to a fusing tenperature at which t\We toner
particles soften 9 to a first viscosity, 10 wher ein e addi ti onal
material has a second viscosity 11 at the fusing tenpkrat NG which is at

| east ten tinmes |ower 12 t&[\ the first viscosity. 1\ 2. A nethod
—according to claim1 wherei he toner 15 particles are solvased by t.-k]e
carrier liquid at the fusing, ™~

O
o

g Ts Z/////
NESle

/20




16 tenperature whereby their viscosity is reduced to t BEPLACEMENY SHEET
viscosity. 18 19 3. A nethod according to claim1 or {c inﬁg qog t
20, additional material is solvated by the carrier |iqyi %3t"ggag%3§%éL
tenperature whereby its viscosity is reduced to the 22 second Vv >
24 4. A nethod according 'to any of the cedi ng ' 1 B&lawlj
cooling the image after fusing. 26 27 SQIGGA met hogé@:éggygéljggg%o ??5?13#9}3
wherein, during fusing or 28 subsequent cooling, at- |east a portion of the
additional 29 material mgrates to the surface of the inmage away fromthe
30 substrate. 31 32 6. A nethod according to claim5 wherein, during
~cooling, 33 at least a portion of the additional material fornms a 34
separate phase fromthe toner material at said surface. 35 36 7. A nethod
according to any of clains 3-6 wherein, after - 25-

23

e A B o g
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1'000]ing, the additional material fornms an abrasion rnga'i'
covering the toner material. 3 4 8. A nethod accorfi '

6 nagnltude greater than the second viscosity. 7 S——ApeL OU "
to any of the preceding claims 9 whered6the flrssubSQBﬂgﬁhFe s 2470
three orders of 10 magnitude greater than the second viscosity. 11 12
10. A method according to any of the preceding clains 13 wherein the
additional material conprises a polyethylene. 14 15 11. A nmethod
according to ény of the preceding cl Qs 16pgherein the additional

mat eri al conprises a polyethylene _ 19 12. A nmethod according to
any of clainms 1-9 ret-ef+8 1
honopol ynmer. 21
the 23 additiona conpri ses 4
25 26 14. A nmethpd according to any off
additional materipl further conprises 3Zi
according to any pf the preceding clai s

of clalms 1-9 {wherein
“= nmolecul ar wei ght 24 iononer.
5 10-12 wherein thel] 27
earate.1g§8 29 15. [A net hod

130

FIG. 3B



30 whérein the additional material is conprised in the [BEB;AGmEnﬁrswcglre :
32 32 33 16. A nethod according to any of clains 1-14 gh !
additional material is in a finely divided form 35 and |§atélr pE:@& ____________
carrier liquid separate fromthe 36 toner particles.
- 26 - 2 17. A method according to anyb5(8 the preSeHsmgltelshee’s ENﬂBI%n
the polyner material conprises an et hyl ene 4 terpolymer. 5 6'18: A nmet hod
according to any of the precedl ng claims 7 wherein the polyner nmatérial
conprises an ionomer. 9 19. A nethod according to any of the preceding
clains 10 wherein the polyner_material_conprises an _ethylene 11 copol yner.

12

FIG. 4A

108
N

\

‘5f o | FIG. 4D
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13 20. A nethod according to any of the preceding cl ﬁgpkﬁbﬁM§W§ﬁﬁEﬁﬁe
additjonal material is at |least partially 15 i nconpat Bﬁ g& E@?ﬂ ne
partieles. 16 17 21. A liquid toner adapted for fusi f: g
tenperature conprising: 19 toner particles conprising a_ polyne

mat erial which 20 has a first viscosity6db the fusSuQstlBJtpea’rmeihre?W@BNG

an additional material which is solid at room 22 tenperature and has a
second viscosity at the fusing 23 tenperatures; and 24 ~carrier liquid,
25 the first viscosity being at |least ten tines the second 26
viscosity. 27 28 22. A liquid toner according to claim 21 mhereln the 29
polymer material is solvated by the carrier liquid at the 30 fusing
tenperature whereby its viscosity is reduced to the 31 first viscosity. 32
33 23. Aliquid toner according to claim21 or claim?22 34 wherein the
additional material is solvated by the carrier 35 liquid at the fusing
tenperature whereby its viscosity is 36 reduced to the second viscosity.
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- 27- 2 24. Aliquid toner adcgg
the first _.viscosity is at | east

| ai ms 21-23 wherein 3
ﬁggNgPMﬁEEn tude 4 greater than the
di

second Vviscosity. 5 6 25. A lillagid . t8rieRF _ g to claim 24 wherein
the first 7 viscosity is at |eds "’ """"""" nagHbstitute pheat er1 /04196
8 the second viscosity. 9 10 26 A I|qU|d toner according to any of

clains 21-23 mhereiqn&&n&y add nal o rises a polyethyl ene.
12 13 27. A liquid toner—aceers AR AND L Bﬂﬁ.’ﬂé&é 14 the

addi ti onal ngterlal conprlses a polvethvl ene wax, 15 16 28. A liquid toner

accordi ng to*any of clainms 21- 2RI RN materi al

comwlses21ﬂomxmlsmnft1&‘ﬂ1%&adbé;mnﬂrhcﬁﬂnamxnﬂsm;ﬁowﬂundfpcel

Cerum o1 [ 2.gEeksaade’ by & elsobthslnLd 1EnEERENRES “ukgy ol s

26-28 whereit ¥ the aeéﬁ-mimmo#ma eﬁmr fAMQURS %m.e@gi\{,‘spﬂelsmm:.

25 26 31. A slfméht,ow e N 1 twa:a%uebaw&&w tHe €bReZ] his a

addi tional .mpt erlal sl Gegod E-'e%%ﬁtyi‘ LS 2008y PEL hERESorders of magnitude
7 lower, than the viscosity of the toner particles at the
8 fusing temperature and which forms a eseparate phase from the
9 tonsr particles when solidified. It is believed that such
10 material, during the fusing process, migretes to the cuter
11 gsurface of the image. During cooling of the image after it
12 43 fused, the additional material forms & substantially
13 separate phase resulting in a hard slippery coating of the

14 additional material which protects the image from abrasien.
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28 29 32. Aliquid toner according to any of clains
addi {ional material is in a finely divided formand

cabr?er I|qUTd_§EpaTarE—fTUWTrhe toner 32 particles. -
‘toner accor ai s 21-32 wherein BBLtUselttpmltmEBt -NOX
compr i ses art IR AARAIR " s, - 28

A l fqu4d'{omersactord|ng t.o any of clains 21-33 wherein 2 the
polyner naterlal conprises an ionomers. 3 4 35. A I|qU|d toner according to

oo ymer & BoEnd" WIS/ a3 b, PRINIEL M BER o IRRTRA SRS
addi ti ona §Q¥QF|§PVP§1§9 FbasFOpQthatﬂyiﬂﬁeonpat|bIe Mﬁth 9 the toner

particlesz 10 |

8. A methodlacoording to any of the preceding claims
wherein the first viscosity is at least two orders of
‘magnitude greata: than the second viscosity.

[ g

S. A method according to any of the pracéding Cclainms
wherein the first viscosity is at least three orders of
10 magnitude greater than the sacond viscosity.

11 : . .

- 12 10. A method sccording to any of the preceding clainms
13 wherein the additional material comprises a polyethylene.
14 _

1511, A method'according tc any of the preceding claims
16 wherein the additiocnal material comprises a polyethylene
17 wax.,

i8 _

1% 12, A maethod according'to any of claims 1-9 wherein the
20 additional material comprises a homopolymer,

21 .

22 13. A method according to any of claims 1-9 wherein the
23 additional material comyrises a8 lew molecular weight
24 ionomer.

25 _ _
26 14, A method according to any of claims 10-12 wherein the
27 additional material further comprises zinc stearate.

29 15. A method according to any of the preceding claims
30 wherein the additional material is comprised in the toner
31 particles. - "

32 laims,_1-14 -

33 16. A method according to any of Sheo—preceding—alains-

34 wharein the additional material is in a finely divided form )

35 and is dispersed in the carrier 1iquid separate from the

36 toner particles.
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24. A liquid toner according to any of claims 21-23 wherein
the first viscogity is at least two orders of magnitude
greater than the aoccnd vigcoaity.

25. A liquid toner according to claim 24 wherein the first
vigcosity is at least three orders of magnitude greater than
the smecond viscosity.

26. A liquid toner according to any of claims 21-23 whezrein
tha additicnal matarial comprises a polyethylene.

27. A liquid tener according to any of claims 21-23 wherein
the additional_natqrial comprises @ polyethyleno wax. '

28. A liquid toner according te any of claims 21-23 wherein
the additional material comprises a homopolymnr.

2. A liquzd'tdn.: according to any of claims 21-23 wherein
the additional material comprises & low molecular weight
fonomezr.

30. A liquid tonex according to any of claims 26-28 wﬁaretn
the additional material furiher comprises zinc stearate.

31. A liquid toner sccording to any of claims 21-30 wherein
the additional material is comprised in the toner perticles.

32. A liguid toner accoxding to any of claims 21-gg-whsrein
the additionsl material i3 in a finely divided form and 18
digspersed in the carrier ligquid sesparate from the toner
particles. '

+ 33. A liquid tane: aecording to any of claims 21«32 wherein
‘the polymes- matarrhl -comprises an ethylene terpolymer.



