2 9 OCT 2003 - 1 TIN' ON TRANSPARENT FI LM FI ELD OF THE | NVENTI ON 3 The

present invention relates to an inproved 4 electrostatic processes_ for
printing or coating on polyner 5 films and surfaces with toner §r9dﬂctrom&}

i nks. The invention 6 specifically relates to a nethod of achi eving high
quality 7 high contrast colored or nulti-colored inmages in continuous 8
roll printing on transparent, flexible fgckagi ng filnms. 9 BACKGROUND OF THE
| NVENTI ON 10 The coating of plastic filns or surfaces e.g. 11

pol yet hyl ene, pol ypropyl ene, etc. for aesthetic or 12 functional purposes
s of grgat utility and inportance. A 13 major use of such filnms is in

f ood packagi ng. 14 El ectr oHARANTING iON i TRANSEARINErEntmadvant ages which 15
woul d appear to nmake it parti I | rinting 16 on plastic
filmns. Tge inhefr nt advant age(s\fqdlf%g ?ﬁ%%%‘?'ﬁi ty to short runs
economi cally, hi &Fr&ﬁ?&ﬁrbﬁ, baverst Hepand edra hieisng tand modimngobJéat y.

However, 4aelpcaserdtatid prbAbkagsO - il ms, . especi al
P - &OH %%Fe}ﬁlorénséri CORTRTE P ¥EeEs,

mul ti -cogo%il%g %Bidnti ng. i S comercia

21 and ogly in Ifong PR ECES SHMARPReT B |YOVENTI IO 23 | Thé siAveqbiegt Of
certain Aspeerd féfcalkey presedes 24 aNWRHHN i .Mr.omed lity
col or i maggs hzgg%ltqratgt[oségf lca Ia/ on rahspaégn?égggggpgnﬁﬁgr\% %‘ﬂ%flﬁ%
substrates. 37 [of Int egrity of "l *Eofelorpdgégaiges rigr ovenlt yuols
opt i ni zi AgTPhé PRAHELINGr @i g rame plarramss, e 1f 18:Ag0% Padiegikd PLIALI N9
process.g30 In order to inpéﬂ&fcﬁg‘?"¥i§§bt+%t¥ of col or” i nmages 1 printed
on the g ner surface of transparent flexi NYENZIRNgi ng, according to a
preferr embodFRént 2 theg 38fi npdetsoic theled obx Meger £ 8 cRWE! @0a] ed

W th a 1B84psubst aRtyiladhi 03648, 4 PABK, 1 r ag .l east. in those portions 35
of the h are gri (r?tﬁed \%Iyt é%%l‘or&ftgn’er OThFESIh M Ehee T

C i whi
packagiPé %gggﬁﬁéqr?a tPYERSSSShe S A oro¥ensr utdydrty sand importance. A

n
lg major use of such films is in food packaging.

14 Electrostatic printing has inherent advantages which
15 would appear to make it particularly desirable for printing
16 on plastic films. The inherent advantages include
17 adaptability to short runs economically, high resolution, on
18 demand printing and good visibility. However, at present,
19 printing on transparent films, especially multi-color
20 printing is commercially performed in multi-head presses,
21 and only in long runs.
22 SUMMARY OF THE INVENTION
| 23 It is an object of certain aspects of the present
j 24 invention to produce improved quality color images
25 electrostatically on transparent plastic films and
26 substrates.
27 ?olor integrity of multi-color images is improved by
28 optimizing the image forming and transfer stages of the
29 printing process. -
30 In order to improve the visibility of color images
31 printed on the inner surface of transparent flexible
32 packaging, according to a preferred embodiment of the
33 invention, the color image is overcoated with a
34 substantially Opaque toner layer at least in those portions
35 of the packaging which are printed with color toners. Thus

36 on the packaging material, at least one color toner layer is



2 9 OCT 2003 2 1 situated closest to the material, and a mhite or other 2
opaque |l ayer is situated behind the colored | ayer or |ayers,

further anay fromthe material. Such inmages are viewed 4 fron1%2§
unprinted side of the substrate. 5 Alternatively, the conplete éEIQMUer
image is 6 printed with the opaque |ayer uppernpbst on the internmediate 7
transfer nmenber so that, when the inage is transferred to 8 the substrate,
t he opaque | ayer is closest to the subdttate. 9 Such | mages are vi ewed
fromthe printed side of the 10 substrate. 11 Additionally, the white
toner |layer may al so extend 12 past the edges of the colored | ayers and
directly (minttaetedl&:ldieelsackt&gi fpemaieténialld éﬂdohdaihiﬁea\(ﬁi dother

ages. Fp I a0 S BT FaT | -8 BRarBF BRPFER, drvERuGE AavRERg
sur f ace Jont ca 17ftaxntm¢u: ezweyli ftemt thashatembaber Suehchimagesl agenedeweldt h
B eVt o e hELET ORAL 28 LhANSlEL ORRREr 15 heated | 19 so that

each col or 1 nage coalesces into a cohéesive ' 20 which the
respanlﬁe cm(ﬂlpﬁ@ﬁ#ﬁsvﬁhyhetbaupQMQﬂatﬁymmdt21lmxeﬂ|ﬁhﬁgﬁlmEo

other | @&y/gisSindd&l PYrAf tﬁe' %%gu%S&%ﬁ; r%qp@ﬁnc‘%# hoxtxh’x::‘ apaﬂe%rmem%% s

detrinental to inage qualit ete -co
subsequentiiensfer, mpdike ¥ eﬂOf Fbmtt.h@hqn e¥hedinpget rlénsﬁ‘rreqrn%ﬁﬁéﬁdt &% he

25 substg aite SEhLephbe! ehbespaghieCehlyainigspeekesef bh%her e%%ttra%é
|nvent| % hp rovi de aéprocess for printing toner po 28 ges on
i ononer ° (hity MPGF FroPEEul Bt SIS GhEF P eﬂﬁﬂﬁﬁénﬁ%dvﬁﬁﬁeaﬁiaf

coat i ndd sulpotyaes. surfaces thereby 30 achieving inmproved qualities. The

t oner ymer i e bas ecul ar _wei ght i ononer.s,
e.g. Sﬁlﬂ yns, gggﬁ%v%/%ar% ean aghﬁel o t? OESﬂSfrsml%‘.’%? Refyif5;S? oﬁﬁ%ﬁ
havi ng 133 aati ther esttias cofivkbeukarl omsdjhtayetr by bade diirpd t hgetaheacd4

polynerﬁga@ﬁgeﬁggkg gengoRak¥peLs or terpolynmers e.g., Bynels 35 and
Nucrel s, to achieve roved qualities, such as 36 sealability,
adhesi vEhess, f6Bd &Fi bitld t 2VaAE otrepgcessary alignment and

15 registration steps, the different color images involved are
16 sequentially transferred from an image forming surface onto
17 an intermediate transfer member, each in alignment with
18 previous images. The intermediate transfer member is heated
19 so that each color image coalesces into a cohesive film, in
20 which the respective color pigments are held so that they do
21 not diffuse into other layers. Mixing of colors, especially
22 with the opaque pigment is detrimental to image quality.

23 Each complete multi-color image is subsequently
24 transferred from the intermediate transfer member to the
25 substrate.

26 Another object of certain aspects of the present
27 inven}ion is to provide a process for printing toner polymer
28 images on ionomer (high or low molecular weight) or ethylene
29 vinyl acetate coatings on polymer surfaces, thereby
30 achieving improved qualities. The toner polymer images may
31 be based on high molecular weight ionomers, e.g. Surlyns,
32 low molecular weight ionomers, e.g. Aclyns, ionomers having
33 an intermediate molecular weight, ethylene vinyl acetate
34 polymers and ethelene copolymers or terpolymers e.g., Bynels
35 and Nucrels, to achieve improved qualities, such as

36 sealability, adhesiveness, food compatibility, and others.



2 9 OCT 2003 31 In other aspects of the invention special toners, 2

I ncl udi ng opaque white, silver, gold and fluorescent toners 3 have been
prepared by addi ng pignents to a hot ionomner 4 sol ution, prefezmpfynwj

| ow nol ecul ar wei ght iononmers, and 5 stirring the mxture as it cools.
This procedure has been 6 used to prepare gold, silver, white opaque Ti 02
based, 7 magnetic and fluorescent inks, respectively. 8 There is thus
provided, in accordance with a preferged 9 enbodinent of the invention, a
printing process for formng 10 high contrast col or imges on pol yner
surfaces, conprising: 11 (a) formng a |layer of substantially opaque
liquid 12 toner conprising polynmer based toner particles and a carrier 13
li quid,lon mwIna@ﬁﬁﬁ§uﬁﬁ@ﬁ#t§40@ntﬁ?aH§WﬁWFh8WrﬁP?S} tBe8RTS.

I nter ”Eg 2he1bb2Ag %baq%é rmﬁbfé Q—:.Gl\(é?:) f@@iangnahelb@wwﬂmﬂ heoners

|Mem9|metmn nber’ to rature e,toner
particl 8shave 1r8e?6a§tr9§éﬁ”€13gl By 3 é?(,ge p’i@‘"?& % eE)%aPl Ir}bo#‘laiof’g“kecﬁ

sequent jakhy ykQlorat grafsdrapey 89 subsmwkyuuﬂaweweighat1b@wmenxuaanﬂor,
said at _| east aqne supsequent er g tran o

i nt er medi §téTTIPG éhﬁ#%ﬂxﬁ%ﬁﬁe? th)fﬁ% opagﬁég §588gg5 oJﬁ%ﬁﬂ?ﬁe?e 23
| ayers anu@aﬁj |ﬂbepnmbaate poarsf es idweger ; whad 240p R uer P er bawed he

mul ti pl ers.to p r 1 further provided, in
accor dadc® aé‘n[eﬁz ‘s a%’fl pre rrecé errtt)iorg@scrrent&g% e |nvent|on

a printing
process8 28 foﬂnamanugyth@ﬁlpnmvlés@ cénoﬁCFﬁE§@§Q91WﬁﬂﬁnﬁwPE%F?ﬁﬁ%g 29
conpri Signg 13 (R d Yem alﬁ%ﬁwén' a}ﬁebr&ﬁutllln@w;ﬂ:ddaw tC@HDfd:ﬁrhﬂﬂg 31

pol yrer base toner particles and a carrier qui d, ?
surfacd® mg(tb)cqnwfemlr@f tHee9es 0 t%olaﬁ“%t%‘r‘ﬁ%%?%%e ‘E‘P'&H’s”r‘é ng34
menber ;1135 (c) (heat Epgmifify | dyeaydr tde subertedt abe Ly anséque J6iqerBer to

a tenperzattlgneeratcgr\fﬂpllplhsfrbge égf elpabééé:éeéoner particles and a carrier
13 ligquid, on an imaging surface:
14 (b) transferring the layer to an intermediate transfer
15 member;
16 (c) heating the layer on the intermediate transfer
17 member to a temperature at which the toner particles at
18 least partially coalesce;
19 {d) repeating (a) to (c) sequentially for at least one
20 subsequent layer in at least one color, said at least one
21 subsequent layer being transferred to the intermediate
22 transfer member onto the opaqgue layer to form multiple
23 layers on the intermediate transfer member: and
24 (e) transferring the multiple layers to a polymer
25 surface.
26 There is further provided, in accordance with a
27 preferred embodimeht of the invention, a printing process
28 for forming high contrast color images on polymer surfaces,
29 comprising:
30 (a) forming a colored layer of liquid toner comprising
31 polymer based toner particles and a carrier ligquid, on an
32 imaging surface;
33 (b) transferring the layer to an intermediate transfer
34 member;
35 (c) heating the layer on the intermediate transfer

36 member to a temperature at which the toner particles at



Z 9 OCT 2003 - 4 1 least partially coalesce; 2 (d) repeating (a) to (c)
sequentially for at least a 3 substantially opaque liquid toner |ayer ,
said substantially 4 opaque |ayer being transferred to the inteinegLate
transfer 5 nember onto the colored layer to a plurality of |ayef$ 06h 203
the intermedi ate transfer nenber; and 7 (e) transferring the plurality of

| ayers to a polymer 8 surface. 9 Preferably, formng a | ayer conprises: 10
(i) charging a photoreceptor surfaee# *1 (ii) selectively discharging
portions of the charged 12 photoreceptor surface to forma predefined

el ectrostatic 13 image; and 14 (iii) developing a | ayer of charged opaque

white {0pgL-+13.PRELNELC8 QAL Lhe sel ectively discharged portions of the
16 phot oreceptor surfaCe thereby providing a devel oped i mage 17

correspondi ng{8d FRPaBELRE (AdgdC I& Thee@ues tE@ it herf pFofitddgasth a

accor dgnggprWcbRt2a119 ppakekr ad geiodicrH 1@fydhhe iguentdstanPrdintyd ng
process 20 conprising: 21 (a) formng_ a liquid . toner image conprising

t oner 429PRgPEi &Iaé?rbg%eéd"%nt%a'?-’r#%v%%l VRetPgnd iEecaeS & e i iARetem 23
an i nagi ngmeldd aneto 24hébrolicansd e14v 88 theal HAgerd i BySuif degaaatead w th
a 25 e%gnd.&ﬁl¥ner; %ndtZGS%%) fusing and fjxing the inmage to the surface
coatiné, $710REFEPRLANE $EEHR ol Ti's @9 her an iononer or an 28

et hyl efie vi nyl( edcetrares ot yieg. tBe Plefrerlabiy ,of htagerendopd yprerymar ei t her
an io”@”@hr?%ce30 an et hyl ene vinyl acetate polynmer high nol ecul ar wei ght

31 iononers, e.g. Surlyns, |ow nolecular weight iononers, e.g. 32 Aclyns,
i onomePs havi Rgederiapler, rddizniagns darer saingikses 33 et hyl ene vi nyl

acetagg pol yners anq jet hel 86 fPROIpHBY Srlep 3 tEEPOLYEErS €.9., Bynels
and Nucrels. 35 There is further provided, in accordance with a

pref efted embodi ment{1df) ERéCFAI¥RLYOAISENBFIRRIRPTIRRE ST the charged
12 photoreceptor surface to form a predefined electrostatic
13 image; and
14 (iii) developing a layer of charged opagque white toner
15 particles onto the selectively discharged portions of the
16 photoreceptor surface thereby providing a developed image
17 corresponding to the latent image.
18 There is further provided, in accordance with a
19 preferred embodiment of the invention, a printing process
20 cdmprising:
21 (a) forming a liguid toner image comprising toner
22 particles based on a first polymer and a carrier liquid, on
23 an imaging surface;
24 (b) transferring the image to a surface coated with a
25 second polymer:; and
26 (c) fusing and fixing the image to the surface coating,
27 wherein the second polymer is either an ionomer or an
28 ethylene vinyl acetate polymer.
29 Preferably, the second polymer is either an ionomer or
30 an ethylene vinyl acetate polymer high molecular weight
31 ionomers, e.g. Surlyns, low molecular weight ionomers, e.g.
32 Aclyns, ionomers having an intermediate molecular weight,
33 ethylene vinyl acetate polymers and ethelene copolymers oOr
34 terpolymers e.g., Bynels and Nucrels.
35 There is further provided, in accordance with a

36 preferred embodiment of the invention, a printing process



2 9 OCT 2003 - 5 1 conprising: 2 (a) forming a liquid toner inage
conprising toner 3 particles based on a first polynmer and a carrier

liquid, on 4 an imaging surface; 5 (b) transferring the i mage {8 0872003 ace
coated with a 6 second polynmer; and _ 7 (c) fusing and fixing the inmage to
the surface coating, 8 wherein the first and second polyner is an iononer.
9 Preferably, the first polyner is conprises an iononer, 10 nore
preferably the sanme iononmer as the second polyner. 11 There is further

provi ded, in accordance with a 12 preferred enbodi nent of the invention, a
toner particle 13 conprising: 14 a polyner; and 15 flakes of netal. 16

Pr ef er ath Fome §ikes whi ch may be of gold or silver, 17 have a di nension

greater # han aboaly QdﬁrﬁiﬁﬁE%erl%quQEetc;@ePrgfnﬁéé‘Ql &otrrn% QiH LT PHRLS S-
19 There is further grOV|de i n, accordance with a preferred enbodi nent

of the ihRARTYMSS 7 Barfj EESE1 ROdAPIaTsi die ?anrfibPYnéﬁqu&ﬁ‘d 2B a
fl uor escerdn nBiegind , sypredesabl y |n the formof 24 particles having a size

par i ol &t s 2L PRRPRERERITE e”"b'%% P e "aented i B o5
34 35 @&B6Gecond polymer; and

7 (c) fusing and fixing the image to the surface coating,

8 wherein the first and second polymer is an ionomer.

9 Preferably, the first polymer is comprises an ionomer,

10 more preferably the same ionomer as the second polymer.

11 There is further provided, in accordance with a

12 preferred embodiment of the invention, a toner particle
13 comprising:

14 a polymer; and
15 flakes of metal.
16 Preferably, the flakes which may be of gold or silver,

17 have a dimension greater than about 4 micrometers, more
18 preferably than 6 micrometers.

19 There is further provided, in accordance with a
20 preferred embodiment of the invention, a toner particle
21 comprising:

22 a polymer; and

23 a fluorescent material, preferably in the form of
24 particles having a size greater than 2 micrometers.

25 Preferably, the polymer in the above toner particles is

26 a low molecular weight ionomer.
27

28 '
29
30
31
32
33
34
35
36



2 9 OCT 2003 - 6 1 BRI EF DESCRI PTION OF THE DRAW NGS 2 The invention will
be nore clearly understood fromthe 3 follow ng description of preferred
enbodi ments thereof in 4 conjunction with the follow ng drawﬁn Qmﬁ 5
Fig. 1 is a sinplified sectional illustration of 6 electrostatlc |nag|ng
apparatus constructed and operative in 7 accordance with a preferred
enbodi nent of the present 8 inventlon and 9 Fig. 2 is a sinplified

enl arged sectional illustration 10 of®the apparatus of Fig. 1. 11 DETAILED
DESCRI PTI ON OF PREFERRED EMBODI MENTS 12 Reference is now nmade to Figs. |
and 2 which illustrate 13 a multi color electrostatic inmaging system

constructed and 14 opeBRIEFe HESGRIFAIANGEF WHE prAWEies red enmbodi nent  of

the 15 t Fi_ gs. d d
an i magi g, shoot e pEayefEsrl” si 13y sanmo S~ 1adt by cveftsrease Ephctey”
nDunted3Mf@&19Faﬂ9u§&ﬂ¢min©lon1©ﬂunnnﬂékredremhb@imﬂnms theramfslhy a
mot or oryg then JiKeeidd x(vi‘gﬁ %ﬂ&‘ﬂ@&%{gmkaed% g' sOfpQknarrow 18, past

chargln%% 20 apparatus 1 prefera cor o SCof6étron or roller 21
charger ®r ot he¥Figui tlabi & @haﬁfgmnéleﬁd@rﬁatswhsoaﬁé kinbwa sitir a R2ohhe far t

and whi o) & Beddapiedeie Siﬂégﬂﬂ?t Qspék‘éfxzﬁge %Bs%%%ttedz‘%fgh%g%rr%(i:‘i%or 12.

The |nagﬁ to be reproduced ocus upon the cﬁarged
surface Z?EFqQQ%?CﬁaH%%PI9 HEP@?§Gﬁ#g¢ﬁ§QQ%ﬂ9ﬁ6t@ﬁw@ €t AT e Fenite
areas stg uthvéytioghtand26 thereby formng an electrostatic |atent imge.

Thus, t 27 | at ent |nage naqr I ncl udes e areas_at_a first, 28
el ectri cal pot eﬁfgal and B’a(,sl%d‘rp d‘eﬁ' é%&ladigeéjnog rionl of bLyFtEation
pot ent i ) .o80te papberatdsphdt Bigceptor sheet and preferred nethods 31 of

Bol 1 nkoyt et al .. RRC N ARPRATE b P8 FREEr it MBS, °F Mo
Septenbe? 7, 19Bafazengmreds Bowssedel toudbgs .08/ 304, 278 hdmth il lostesrendi ng
app||Cai3OQSmhmtl3édeF”efé&%*éé@§t1&h§mg§% f%§§¥é£fc$R§EQuEE%d f?
Incorporgtggergglggrﬁé1§)c£§g§£82C31tﬁl%?pgggé;red egggg;gggttgg the
15 present invention. As seen in Figs. 1 and 2 there is
16 provided an 4imaging sheet, preferably an organic
17 photoreceptor 12, typically mounted on a rotating drum 10.
18 Drum 10 is rotated about its axis by a motor or the like
19 (not shown), in the direction of arrow 18, past charging
20 apparatus 14, preferably a corotron, scorotron or roller
21 charger or other suitable charging apparatus as are known in
22 the art and which is adapted to charge the surface of sheet
23 photoreceptor 12. The image to be reproduced is focused by
24 an imager 16 upon the charged surface 12 at least partially
25 discharging the photoconductor in the areas struck by light,
26 thereby forming an electrostatic latent image. Thus, the
27 1ate9t image normally includes image areas at a first
28 electrical potential and background areas at another
29 electrical potential.
30 A preferred photoreceptor sheet and preferred methods
31 of mounting it on drum 10 are described in a co-pending
32 application of Belinkov et al., IMAGING APPARATUS AND
33 PHOTORECEPTOR THEREFOR, filed September 7, 1994 assigned
34 serial number 08/301,775 and in coresponding applications in
35 other countries, the disclosures of which are incorporated
36 herein by reference. Alternatively, photoreceptor 12 may be



2 9 OCT 2003 7 1 deposited on the drum 10 and may form a conti nuous
surface. 2 Furthernore, photoreceptor 12 may be a non-organic type 3

phot oconduct or based, for exanple, on a compound of 4 selenium35JCA ¥R
associated wth drum 10 and photoreceptor sheet 6 12, in a preferred
enbodi mrent of the invention, are a 7 multicolor Iiquid devel oper spray
assenbly 20, a developing 8 assenbly 22, color specific cleaning bl ade
assenblies 34, a 9 background cl eani g -station 24, an electrified squeegee
26, 10 a background di scharge device 28, an internediate transfer 11
menber cl eani ng apparatus 32, and, optionally, a 12 neutralizing |anp

30,
assenbl . ' S Y182 3 eferably | udes a devel opnent
rol | er %8.%%&0\%%?80@5?%% ?‘gﬁ' e%g?)gnl&sm%&e errgﬁlayy "Jé%gjleé . 1F‘%msur?acg'
phot or edefiurtherroT ¢ hepkdyofr@aamgoa §ap materebeaweam obroppiical typd0 to
150 16 gMHorBlsaabrdds phaded QAN Slarhhical oROtENG
internedié?g that of the inmage and bacngoJﬁgﬁaFHasoof %th&¥%D%§§be9f
Developﬁeﬁ?¥Qﬂq%ﬂ-38 is thus operative, when 19 nmmintained at a suitable

vol tages to applys@nagkectibited ivl€h @Puh018 drievyshopaRRceftdheshabent
electrostggic Lna%g. 21 Devel gpnent roller 38 typically rotates in the sane
22 sens® as dr b Fo BECERT oY 8 MRP A PER P £ THRE r HPYEUHI ©D3 BT/ 8es

folr the_'?surdlaﬁ&:d)lfoxshhjgcﬁu:‘]& a@dﬁﬂcyeggalﬁeay h@sﬂeﬁfblﬂ@@,ﬁ éOdB&}é@o@@ﬁQSi te

vel ocitiges. at e en_them.. n_acgcaor nce wt fererre

erbodi et BE PEIGE kel k1S osibeting Fikih ghtdnoPigg et e s

i ni tial 1% bakgewstdpeteanitgesphbioneddpt @an wirdetoet fied t sanebgeeedsto an

28 int efgredigl S Fa0aECH RIS S3¥e Mt bggkgsﬂua o] See 22,0814 10 2

tenperature that™ causes t he It e toner article presence of
carrierl} iRem@e 30 .| cHs22n3PHaPPPATYTEGal TS ceanst ef Ol gnipdtly a @
cohesi vie2 fhéfitrializind? 1dept aRYewbIFeHe | Spbiveeto bR nidiea bakainL iy whi ch
it mas§£$3 de g5|%§d SO tﬂ@éen1X|Qﬁ§Pf di fferent gfloraglgnents I n 3%
vari ous-1 & §°F & ple it B ThPs G2 SLQRABPA TVt the 3835 DR LOBRERT of
good caddrroghikirt \B8anids copredsiramlyhe Gipwted 36 roansisbte rg®dgetor 12
Subsequ%ﬁtﬂj]é@g8§, if%r(;riifxiéargnéaﬁok:gre%e%ree’cween of typically 40 to 150
16 micrometers and is charged to an electrical potential
17 intermediate that of the image and background areas of the
18 image. Development roller 38 is thus operative, when
19 maintained at a suitable voltage, to apply an electric field
20 to aid development ©of the latent electrostatic image.
21 Development roller 38 typically rotates in the same
22 sense as drum 10 as indicated by arrow 40. This rotation
23 provides for the surface of sheet 12 and development roller
24 38 to have opposite velocities at the gap between them.
25 In accordance with a preferred embodiment of the
26 invention, an opagque white background image is initially
27 developed on the photoreceptor surface and transferred to an
28 intermediate transfer member 30. The background image is
29 heated to a temperature that causes the white toner
30 particles in the presence of carrier liguid to at least
31 partially coalesce, preferably into a cohesive film, i.e.,
32 the toner pigment is fixed in the layer in which it was
33 deposited so that mixing of different color pigments in
34 various layers is prevented. This is essential for the
35 achievement of good color quality and contrast in the final

36 composite image. Subseqguent images in different colors are



2 9 OCT 2003 B 1 individually devel oped and sequentially transf?#dﬁﬁemmh
alignnent with the previous inmage onto internediate transfer 0,
which is heated as before so that each color 4 fornms a cohesive
non-diffusive layer. 5 It should be noted that each of the layers is a
viscous 6 liquid and that while heating does cause the layers to 7

coal esce, the bal ance between viscostt$ and surface tension 8 of the

| ayers is apparently such that the individual layers 9 have only ni ninal
m xi ng. 10 When all of the desired i mages have been transferred to 11

i nt er medi atrﬁiiﬁﬁﬁ&faarlﬁ'Eﬂb@reﬁﬂpeah%r@WEb%@r{miéD.l%'ﬁan%&éﬂm i $

t ransfer therefronlto ubstrate Ingr SSi on Il er

o otuce? Eadit D i PTEY SRs 11900 ORFROAT e RErLErRBSHET 30

and subst metmeb&2 \men wliSc:hr drsfresa obdt lees cloeposiet esg neyatt @ RtHstoabe 72

t akes pla rm§“§F%éﬁé§£¢&Yn¥Al§igfaéla“d18 ggsure. Substrate 72 which is
I

17 prefer ranspar ent ex1 bl e po frimis fed froma 18 feeder
roller &7 and|£¢ts#@#ﬂdmbbynmak@ upatoebeh 38. tﬁhelayerprnmtBnglpcamess

when Card'lquQk!B aa%u&’e%ﬁr 'tb%P}[]Qd%Ce%stf‘n %th Qrdd a‘?f\fa @}%P%fg:gd 9o

quality 1magé. 21 Preferably, e notion e po yner
duri ng thEWRIRERR at FBR BPLERES Ppdmeesn ‘Hﬁ,ﬂ?iﬁlt*é}’ nedd aserfaget tenstion

menber. glust Bé OIa erghgst bperentlineddd Mhst eﬂeasﬁall%ah%d hQyRrs
vel oci ty, subst ant ] ¥ T equgl to.the surface 25 velocity of
€

intermed A1&%r miXiRB-that 26 there is substantlally zero
rel ati v not i orWwiet wekh bﬂeﬂhatdeQZrébe1hbg§soha©Qntﬁ&ﬁm trardRIneide to

T T WL W N A W R G R ek )

after t aCcerdrati on Mt he R SSEps
30 Ml t3iZolimagei gei dradensdflegperd sﬁ:inayeassmnﬁtloy sﬁihswme 721 Gperatisiorand

struct y# fé%ﬂ% 'Fl?ed drplg %@ddﬁgeg?)?%eg%tp n&n%a]%gmggeb Bd ween

dlsclosure 0 is Inc orate rein by re nce nmount ed
on axi sS4 pEeNRiade aE5emsifie Domed iRy pAPotamd| ﬁ%ﬁrétmn%rwhﬁm a

spray ofs %aﬁéﬂélfdotoﬂﬁé e6RpakRIRY i Abee! kot ahlnk tehalded Rin@ntddoner

36 partigl pre era%el dlvl;:?%ltmegegltt Q:%rd Opnrtgsgugor.t | %rlxbos]cté'gte 72 which is
17 preferably a transparent flexible polymer film is fed from a
18 feeder roller 77 and is taken up by take up roller 78. The
19 printing process when carried out as described produces a
20 high contrast high colored gquality image.
21 Preferably, the motion of the polymer film is halted
22 during the accumulation of the layers on the intermediate
23 transfer member. Just prior to the transfer, the film is
24 accelerated to a velocity substantially equal to the surface
25 velocity of the intermediate transfer member, such that
26 there is substantially zero relative motion between them at
27 the time of contact. Furthermore, between transfers, the
28 film+.is preferably partially rewound so that, after the
29 acceleration, only a minimal blank space is left unprinted.
30 Multicolor ligquid developer spray assembly 20, whose
31 operation and structure 1is described in detail in U.S.
32 Patent 5,117,263, the disclosure of which is incorporated
33 herein by reference, may be mounted on axis 42 to allow
34 assembly 20 to be pivoted in such a manner that a spray of
35 liquid toner containing electrically charged pigmented toner

36 particles can be directed either onto a portion of the



2 9 Cct 2003 9 1 developnent roller 38, a portion of. the photoreceptor

2 or directly into a devel opnent regi on 44 between 3 photorecept?g ﬁﬁ.ﬁap
devel opnment roller 38. Alternatively, 4 assenbly 20 may be fi xed.
Preferably, the spray is directed 5 onto a portion of the devel opnent
roller 38. 6 Color specific cleaning blade assenblies 34-are 7
operatively associated with devel oper golkler 38 for separate 8 renoval of
resi dual amounts of each colored toner remaining 9 thereon after

devel opment. Each of bl ade assenblies 34 is 10 sel ectably brought into

operative aa%egggng At W L1PVEE OPET pold; (Rl LS %0”%99@8%88 Eﬂl@y

col or correspon ereto is°sh pI|e devel o
spray as3efBl ydigectdyThd nomsta ucfi¢mﬁlemdm@ple‘r atieniomn cldanibtat bease

assembl | $Spnddole g besl dda Pedy BuBbeald 9140904446 Qt@!}@la&}gkigfate”t

15 5,289,238, the disclosures of are i ncorporated herein
ref erencd. 357eRReK 2PeAYn P ke ths SRr@f st aalY nctheespaavods: dirgcted

directing srEbes pdrthbshogerwes deedihpehtt kihenerng 19 removed by the
cl eani ng_ bl ade gs enblies 34 fromjihe 20 deve er roller 38 to separate

col  ecti 8n cont § spechiigg ckaandngnfl aff FYPPIES c3lorRED
prevent 72@pecntaredgt assocefisted wdrhodeveavgleapearics far mmlm tfegdraate?3

col ors h t. y the coIIe tion con ain isS_ 24 rec cled to
a corresgoggkgqgg o%glr r%gsslgd?u\?g“ ra"(%g‘t%f 33‘:%1‘:0 grgﬁd BT AR ML
t oner di Be@heﬁg’-qmrm*éteﬁzdaMﬂymm@rﬁt engagbsmfh@mw@@eembd\lllea k8 Jaend

the tonep cehlethedy BLdy rte%eos o182 'M&OA&\%% "P{kr&? @él e

and 28 thereafter fo resérvoir I a separator |ve
to sepafiét Eoldied i3fkIgn Ly evaheeafcpneur pfg@ EFrem C?,Orﬁﬁﬁo\f/‘él&musthﬁﬂﬁtﬁ@d

toner partii@ eupplhreseparaéoee1d maay: Begidh t4Pixel gfzsr9§( %@%ehwﬂq% 20.
descri b Pat ent 985, 7 32 the disclosure o

|ncorpoﬁgtg§ehéﬂﬂﬁ$QﬂF?%ﬁﬁnﬁﬂQ peé%t+ﬂ“aoﬁrEﬂ@FPé&gem&ﬁHQHﬁﬁs%ﬂb%*ﬁﬁ
i nvent i 0|4 J.as de3trddseY iive A FROL iR iiceatWm e O £20/9 338Y, i hes dpaﬂérosur e

of B@ Zh@%orptg{éa‘tc?gs@f%&ﬁne yo%%:ﬁ%gﬁcg’re ﬁc%épﬂﬁ‘éﬂ%'ﬂ@:e

speed I S vefy hi* ackground cleaning s
16 by reference
17 Each cleaning blade assembly 34 includes a toner
18 directing member 52 which serves to direct the toner
19 removed by the cleaning blade assemblies 34 from the
20 developer roller 38 to separate collection containers 54,
21 56, 58, 60,and 68 and for each color to prevent
22 contamination of the various developers by mixing of the
23 colors. The toner collected by the collection containers is
24 recycled to a corresponding toner reservoir (55, 57, 59 ,61
25 and 63). And a final toner directing member 62 always
26 engages the developer roller 38 and the toner collected
27 thereat is supplied into collection container 64 and
2B theréafter to reservoir 65 via separator 66 which is
29 operative to separate relatively clean carrier liguid from
30 the various colored toner particles. The separator 66 may be
31 typically of the type described in U.S. Patent 4,985,732,
32 the disclosure of which is incorporated herein by reference.
33 In a preferred embodiment of the invention, as
34 described in PCT Fublication WO 92/13297, the disclosure of
35 which is incorporated herein by reference, where the imaging

36 speed is very high, a background cleaning station 24



2 9 CCT 1003 - 10 1 typically including a reverse roller 45 and a wetting
roller 2 48 is provided. Reverse roller 46 which rotates in a 3Z8i0EE@fon
i ndicated by arrow 50 is preferably electrically 4 biased to a potenti al
internmedi ate that of the inage and 5 background areas of photoconductive
drum 10, but different 6 fromthat of the devel opnent roller. Reverse
roller 46 is 7 preferably spaced apartCfTom photoreceptor sheet 12 thereby
8 formng a gap therebetween which is typically 40 to 150 9 mcroneters.
10 wetting roller 48 is preferably partly imersed in a 11 fluid bath 47,
whi ch prleftermistal lsorire sl ey ra ereverss drolPer essi ¥ad br aBtedng eb1hkgui d
reservoi lea st 88. ti ol ler 48, whjch preferably

rot at es;{nﬁ?hgbs%g?% escghsgeége%[\%ﬁ 113 l?iFurm{B N ¢ By &SERESS et as,
oper at es® 1B TSt {RD PROLEREEEpter tre 90 Wit predemhent bdceatthely
liquid dGiwseaecar of govenseanolsl | igy pRLied by 17
wetting %II% 48 repl zg:es t he Ii%l;j{jelfrg%%\l/-ggef r%%gré%% ef‘d“%?/e and
devel oprent® %%%T‘é 35e2fn0d ANPRGRPIMetiveefsam 1P r Butrdd6fevenenove
char ged épifgnemt tlatooér thas tde&t €Sopiend0 &) BLd F OPREVEY s fFOM Ehe4e is
backgroup%ﬁagte&s f theaé%éent %1 | mage.. Excess fluid 1s renoved From
reverse rdller Z%bqbX/ ¥ | PREFY dFPBcENRarsasston sheeh ésntheusbyl y
engages B X reipgse@ rgdp ethdGetme twbbaACkexaesSSs! itdif D 80NkAI40 Ngot PBET 24
particl ep of - Magd Qusg col ors which is in turn supplied to 25 reservoir 65
via collection contalner 64 and separator 66. 26 Wetting roller 48 is
preferadfl y el ediettangyrpildsd 4® ig7paefetrentlwl pantanmeding eséhainoh t he
i mage and Heekar ewch £8 afe3sf Cclj ru hut_ dj ff erent
from t of .29 _the devel oprqre?:rff %g%?%?%%sé%%‘g?ﬂr{b@o%gﬁﬁﬁrngi’r%“‘l‘ r 48
30 assi%t FTRCFERBVERG™ SRF T PaFt Ldped & mRAeRechackr ourmd cFidaitas8of
phot or eckHet tshegetrdZl e¥etBi, ngvHDEhepréd dSab 39 Ricpf £ &bl g_nsp@g:@dsaﬁgrt

typl caly 070 S00TTE5 o cPERBL 4% o5 TSR A AL LT clBodPBETRRCFeFer ence

numer allsglzrei;t amougregipten Sieet h2neith| yonepigequiteadchetikewlspeed

systemsg Qbstream of reverse roller 46. The liquid supplied by
17 wetting roller 48 replaces the liquid removed from drum 10
18 by development assembly 22, thus allowing the reverse
19 roller 46 to remove charged pigmented toner particles by
20 electrophoresis from the background areas of the latent
21 image. Excess fluid is removed from reverse roller 46 by a
22 liquid directing member 70 which continuocusly engages
23 reverse roller 46 to collect excess liquid containing toner
24 particles of various colors which is in turn supplied to -
25 reservoir 65 via collection container 64 and separator 66.
26 Wetting roller 48 is preferably electrically biased to
27 a potential intermediate that of the image and background
28 areas,of photoconductive drum 10, but different from that of
29 the development roller. This biasing of wetting roller 48
30 assists in removing toner particles from the backgréund
31 areas of photoreceptor sheet 12. Wetting roller 48 is
32 preferably spaced apart from photoreceptor sheet 12 thereby
33 forming a gap therebetween which is typically 40 to 200
34 micrometers.
35 The apparatus embodied in reference numerals 46, 47, 48

36 and 70 is generally not reguired for low speed systems, but



2 9 CCT 2003 - 11 1 is preferably included in high speed systens. 2
Preferably, an electrically biased squeegee roller 26 3 is urged agai nst
the surface of sheet 12 and is operative to 4 renove liquid carrqg&cﬁqmm
the background regions and to 5 conpact the image and renove |iqu

carrier therefromin the 6 inmage regions. Squeegee roller 26 is preferably
formed of 7 resilient slightly conduclive polyneric nmaterial as is well 8
known in the art, and is preferably charged to a potential 9 of several
hundred to a 'few thousand volts with the sane 10 polarity as the polarity

of the Cﬁaige?ﬂ@féﬁébi9”§ﬁclﬁéeﬁaiﬁ'ﬁL&ﬁ spéed 8ghapAg. device 28 is
operative to flood sheet 12 ht “whi ch di scharges the_voltage

renmai ni ng on sh%é?f$53b1¥4|ﬂﬂrﬁ%P§?F¥%ﬂh%¥ EFééFﬂ<ﬁﬁuQﬁﬁ%ﬁdﬁﬁh1§ﬁd2

iqorrpr ove 3 rﬁﬁl-gui??ed 15%@in§hetharagertacenber E}adeat g2t laaasfier opesriae: blv%O to
eratio of such a_ device in ac ste is describe

'S Pt bt e8oF80 1558 o R g ah frth of R b 12 SU8E, KRS 88ndei n'

by ref ergencempd®tFthe. 1magadaﬁdfuembee ihqwuﬁhaarmubtl¢@b¢efu@menxspﬂﬁy 20

assenbly ei ves, ar ot ed I t | rom

five d|f ?@%E%res %/%??'s Sé %%%%5 gk % %%’%%rgau}.r?]éy ¥8 %% %Jlffle

di fferen zesbvléentosdrighaser mn@cmﬁ@omem rﬁa_tanuamaSt }I]SI oaalmy

cont ai ni §0chBECAkDlthe 2 /el LN 1 YREROLR, 143N ol Afda 200, ¥hpbRential

respectively. Ition, reservoir tains relatively clea
carrlm’92€flﬁﬁﬁ%F%%oéé“é@%@nﬁQwﬁmé@wdéﬁﬁﬂ%ﬁ%ﬁ POAP$ o0t tR2thgs sage 27

and 10830 nﬁbl@rﬂ&@*v' sled i Ongonespeel £ SHHY YchHyet ©n 28nh%8, £ 48k xr 103,
105, an 107 o&ﬁ%rOV|d|ng a desired amount 29 of pressure to feed the
colored toRBFEL61RGIti col or spray 30 assenbly 20. Alternatively,

mul ti coldr tonebPisphaygesdevilce 281 i20 opehriativies yor éfiercgbisheet W2 evigvel

spray a§§egg§ it witi SHCEY %%é%#%giéﬁhcgofggﬁéf%éﬁ%§§% OBhUBHER 1o,

di ff erent reservoirs reservolr ‘ homm ich 34
al | ows idér medstlom ool trce ondeStracaddPrie@kdayn h@nétamaaperes?frmnﬁ:%%

col ors, 1Bl 8¢k 3pd id& t361d0BBREGERRE G diserembél BBE PRs&Nio

i nvention are
16 of such a device in a write black system is described in

17 U.S. Patent 5,280,326, the disclosure of which is
18 incorporated herein by reference. -

19 Figs. 1 and 2 further show that multicolor toner spray
20 assembly 20 receives separate supplies of colored toner
21 typically from five different reservoirs 55, 57, 59, 61 and
22 63. Figure 1 shows five different colored toner reservoirs
23 55, 57, 59, 61 and 63, typically containing the colors
24 Yellow, Magenta, Cyan, black and white, respectively. In
25 addition, reservoir 65 contains relatively clean carrier
26 liquid whose operation was described. Pumps 90, 92, 94, 96
27 and 108, may be provided along respective supply conduits
28 98, 101, 103, 105, and 107, for providing a desired amount
29 of pressure to feed the colored toner to multicolor spray
30 assembly 20. Alternatively, multicolor toner spray assembly
31 20, which is preferably a three level spray assembly,
32 receives supplies of colored toner from up to six different
33 reservoirs (a sixth reservoir marked S is shown) which
34 allows for custom colored toners in addition to the standard
35 process colors, black and white.

36 - Toners that can be used with the present invention are



2 9 OCT 2003 - 12 1 described in Exanple 1 of U S. Patent 4,794,651, the
2 disclosure of which is incorporated herein by reference or 3 variants
thereof as are well known in the art. For colored 4 liquid devel fer 300}
carbon black is replaced by color 5 pignments as is well known in the art.
QO her toners may 6 alternatively be enployed, including liquid toners and,
as 7 indicated above, including powdeggtaners. B Qther toners for use in
the invention can be prepared 9 using the follow ng nethod: 10 1)

Sol ubi l'i zing 1400 granms of Nucrel 925 (ethylene 11 copol ynmer by Dupont)

and 1400, g.of |soppar, L xon re, 12_thoroughly m xeq i n.] heated
Ross Doubl %eﬁlcalﬁﬁgﬁﬂl ié?lﬁl%&? St 4 3t t}Z‘AIQRPRTE’f or 1. g’ 'h'}(;%?s ,G%V\Ait h%?‘f‘:r'e oi |
14 tenpeZafiselatut@ofCwHIN Jsolnprepeatade:d Sopin by zddedentle and

m xi ng i A d i ti.on oyr. ' r 16 gl s I o]
450 C, \Mgﬁl?ggéta%&% r%hcglrseaccg:]fo?\??n%%g g\%élri gnof;hgleﬂ%%élo rgevgpgl Q%gt?%%éto
forma visédm: hat develop® g, Mdat hgnadd @ Kndifigr 261 3Fafs Y €prd amsul t

of the 49,9alihiiszLR0 54 epedne QYA sid @hésaéié.riéﬁhe(rur‘ti.@ﬂe?rso@r?a:ﬁs 20
I nc. Akron o), charged wth 3/16" carbon steel_balls at 21 250 RP

t oget her bwpEhegsmat igtais e ®BRUPYEdeardbe Wik 15aui€abBrPETse 2ndyr % of
BT 583D ¢bkHaipkageeNabRieJUGeR 1R i3 RonéxrHr ams of al um num
stearate_(Ri edel gehae%? and _24 an additi onal 145%.6 grans of 1sopar é_ for
eight hofirs at O3%€% ¥Ene%S 3JOEoHFENGL: iWIF P ERREPRGCIE B " €
ACum st B- LBing7 the fodleniised mealheet:hyl ene wax produced by Allied Signal)
I's 28 added and ,ord DA, g 1155, SOO k RegA Jeloé Q”oafd%%%&' 942§‘°t‘§?&-n 1ehdhe
resulting particl'e particl¥es fisve a measured di-afeter in

t he randgé ereBymneer dretkypon3) Bred re4Qlt ingeHalerpPRT ils HEKHCED ITH

addi tional +13248qRAY lmANEdaMARCQn &4 1 OngiaMe & ML RO ievel epamdtbpi ch
33 the dry solids portion is about 1. 7% and.in which the 34 overall ratio
of Isopd® MikeRaredl 322653 wlén BB¥UtE8E: 11 - 35 BRY T500: ¥ 1 hbr ERRert Abl y

bet ween 1abadnpdE tumnd2QBd. c 3G IBrgefligposiosted Despatrbbdisnat®ed
patent %%pgﬁgﬂﬁfﬂkng is continued for an additional hour. The mixture
16 is cooled to 45° C, while stirring is continued over a
17 period of several hours, to form a viscous material.
18 2) Milling and Grinding 762 grams of the result of the
19 Solubilizing step are ground in a 15 attritor (Union Process
20 Inc. Akron Ohio), charged with 3/16" carbon steel balls at
21 250 RPM, together with 66.7 grams of Mogul L carbon black
22 (Cabot), 6.7 grams of BT 583D (blue pigment produced by
' 23 Cookson), 5 grams of aluminum stearate (Riedel Dehaen) and
24 an additional 1459.6 grams of Isopar L for eight hours at
25 30° C.
26 3) Continuation of Grinding 34.5 grams of ACumist A-12
27 (a micronised polyethylene wax produced by Allied Signal) is
28 added and grinding is continued for an additional 4 hours.

29 The resulting particles are fibrous particles have a
30 measured diameter in the range of 1-3 micrometers.

31 The resulting material is diluted with additional
32 lsopar L and Marcol 82 to give a working developer in which
33 the dry solids portion is about 1.7% and in which the
34 overall ratio of Isopar L to Marcol is between about 50:1
35 and 500:1, more bféferably between about 100:1 and 200:1.

36 Charge director as described in US patent application



2 9 OCT 2003 -- 13 1 07/915,291 (utilizing lecithin, BHP and | Cl G3300B)
and in WO 2 94/02887, in an anount approxinmately equal to 40 ng/gmof 3
solids in the final dispersion, is added to charge the toner 4 particles.
O her charge directors and additional additives 5 as are known ih{ {0k gt
may al so be used. 6 The above descri begaprocess produces a black toner. 7
Cyan, magenta and yell ow toners can be produced by using a 8 different m x
of materials for step 2). For Cyan toner, 822g 9 of the solubilized

terial .of BT,583 d BT 78 ' t )k
ooty 81733 8 SRt BT 0B A0.CLORCRLARER” (@0I0R) .
and 14262 g7 4i82687,12 1 supaambuare apgetbiimstepy2 eqral Magesl amggger 0£810
grams ofg §§l_§§£UPh|{Egdfméf&ﬁ%ﬁgiégigngri‘gs?g{jegl RESEnSEdeRe Scitr 14

grams of _al uni num st éarate an grans of Tsopar sedStn
step 2. ¥oPeyERFIRStoREheTIChATgR dirsetabsl kndd addi teral akdddgivesr ans
of DI355Papi giBNknobn9ifr A8 8Et mdyabtghnym gkearate and 1423 grams of

| sopar L_are usgg in 18 step 2. 19 %Iher preferred liquid toners for use
in the pPesent 198 PRASR | YRSEFEDEe RFRESES PRIBIRESS 300 Rjrams spngr .21
char geab? eCyaw, mobgetikar angi gbll Loanor@ineAd Wk KA Hr8dechi b2 udlihhed
L1010 SR R ERE PF Rt RS FOPARLAKEOE. S55H, ener E6F GramercOod, Goidr
particl e® afethddedltbidhdedi matler28ivi 2b.BReghanssebahi kifzat F@3MRNG The
Coner | bheoner & ohr A uFes | ProBRsalll o 254" G B8 Re S e Hepte ner
I NK 30 Al pkBREfTed Topaduer akt ef; @I@qwruéreo$§39@@m tand hed2819prase st

i nventi mahmsppéepar a@leb)ﬁsadg_&ﬂgs%% Q][.aﬁ‘grohaggg%%y tomerdi \WidedyrHnd? of

ol Ubi | 13RO SR PR CEFiAT mh® - 345FRB IS UF bhPE SN BhehzBo Sodl) and
settle Witgreost ofuelumidhrstdtesrge Grad gpsdi I Bcgdans agrdasepaied. aaye or
other 38 GlaOq%h dlL&5!2ISraR §AAL) tdhe-2Bho F1LAIUL 202Ln:190%

16 material, 49.1 grams of D1355DD pigment, 6.9 grams of

17 aluminum stearate and 1423 grams of Isopar L are used in

18 step 2.
19 Other preferred liquid toners for use in the present
20 invention are prepared as follows: 300 grams of a

21 chargeable low molecular weight ionomer Aclyn 293A (made by
22 Allied Signal) were solubilized in 1500 grams ©of Isopar - L
23 with heating to 110°- 120°C while stirring. To form inks,

24 dispersed pigments or color particles are added to and mixed

25 with the hot solubilized polymer. The composition is
26 allowed to cool while stirring.

27 The following liquid toner inks were prepared in this
28 way:

L

29 Tioz BASED OPAQUE WHITE TONER INK

30 A preferred opague white ink in accordance with the
31 present invention is prepared by adding 200 grams of finely
32 divided TiO2 pigment, having an average diameter of about
33 0.5 micrometers to the solubilized polymer while stirring.
34 The mixture is allowed to cool and settle with continuous
35 stirring. Charge director, as described above or other
36 charged directors as known in the art, and additional Isopar




2 9 OCT 2003 -- 14 1 L and MARCO L 82 carrier liquid are added to forma
liquid 2 toner. The opaque white liquid toner so obtained is uqﬁﬁmj ﬂ fs
previ ously nmentioned, to enhance the quality of color 4 inages P
serves as a back layer for color contrast. 5 The nedi an pignented toner
particle size in the toner is 6 4.81 mcroneters. 7 An alternative
preferred nmethod for producing white- 8 toner ink concentrate, in
accordance with a preferred 9 enbodinent of the invention conprises the
steps of (1) 10 plasticizing 35% Nucrel 699 (ethylene-netacrylic acid 11

copol ymgr ;by, %'P»S’}K'ﬁ?:o'r,” gloS QA zl%ggfx%ﬁﬁ)ldby heaéé&@dt e £lAdrad aifi&ﬁg' h a

Ross double anetary nlxer F M X ng the materi al's™an
al | owi n@ WMmanodLﬂhﬁtopequb\Mhﬂtﬁ Mxhunilhgne@nﬁpn@@§aﬁn¢¢ theugedture

IS fu")éa : 6%@0%&%%@9@989@ (23 @ﬁgsaﬂg 30c7r§leg%ﬁH§iQf y [e ghxbyre

produce ste 1075 ‘grans o 310 titani um di oxi de
17 (NL Ghemages)whaa 445@@?\&% 8f Ias@p?&?ﬁ" 113Yes REFs COLRE 19 LIBSKE high

shear nisxefpdingblibhe JEhOhXEUr & dreopRLetiehe d-borpganrousonandiE3)
grlndln%%the m xture at about 56C (the 20 tenperature of the m xture

wi t hout Tedbi§hd)iee™a%eRdurs in 21 a SEECO M8 Vibratory M| charged

wWith 3/ 8" zircaon aaledirhatPZe Theeferitd@nhetbod fios prodicaingli aneter of
m crons,. 24 The material ,is char ted as d Scri

about 3 d and di.l ed
Shove 5 aes” TRk oRens SHTRRTE ant i Ao BRSAE Rihod DESEERERY
mﬁionam3edeédﬂanecbfa$nﬁonewanna@@acemnga35m¢hﬁ7samns|@ﬁ Kénthe

final im %8&1Qi‘§én§‘k§5 8 RN £ORT @b d Ny étwwaes'ngeéé‘&r&q {d1€sc

first whit'e toner “i'nk and “provi d the “30 follomnng
resul t sll aomﬁmmmml nmmmﬂ yA293/ P Fabe (Wwweeysﬁ‘gmﬂngwh@r ans,

and 334 Stﬁ’:ﬁ)@ér&’al%oq_rgrémﬁosgr aomﬁtee%mﬁataw 'ﬂﬁ:&e{k ac gl 866 - c34nhgaker,
at a tqudﬂature of - 120 C rans of 6- 10 n1croneter ol d
flakes ¥ é“b?gSEPIEENRFeérlélﬁ am/ n%et’a%dmm*%vﬁa 8 SOt %or 5

m nut es14 Thextielpeeahwienhés until the mixture is fully mixed and
15 homogeneous; (2) mixing 3071 grams of the mixture produced
16 by step (1) with 1075 grams of KRONOS 2310 titanium dioxide
17 (NL Chemicals) and 4454 grams of Isopar L in a Ross type LAB
18 ME high shear mixer until the new mixture is completely
19 homogeneous; and (3) grinding the mixture at about 56°C (the
20 temperature of the mixture without cooling) for 16 hours in
21 a SEECO M18 Vibratory Mill charged with 3/8" zirconia media.
22 The resultant toner has a median diameter of about 3
23 microns.

24 The material is charged and diluted as described above
25 and 3 micrometer micron particles of TEFLON M1200 are
26 optionally added to act as protective spacers against
27 abrasion for the final image. -

28 ‘Other inks are prepared in a manner similar to the
29 first method for producing white toner ink and provided the
30 following results:

31 GOLD TONER INK

32 Aclyn293A, (made by Allied Signal) 150 grams, and
33 Isopar-L, BOO grams, are heated with mixing in a glass
34 beaker, at a temperature of 110° - 120° C. 100 grams of 6-
35 10 micrometer gold flakes (made by SCHLENK) are slowly added

36 and mixing is continued for S minutes. The temperature is



2 9 OCT 2003 - 15 1 allowed to fall to 90 C. 2 The conposition is m xed
at high shear (ROSS HGH 3 SHEAR M XER) for 1 mnute and cooled, while

m xing, to room 4 tenperature while mxing is continued at 250 Pgté&
Final ink nmedian particle size as neasured by a 6 SCH MADZU PA 0 081 zE
ANALYZER is 18.6 mcroneters. 7 The ink-was tested in an E-PRI NT 1000
(using the single 8 final transfer nodée descri bed above and separate
transfer of 9 individual colors to the final substrates) printer (1NDI GO
10 N.V.)_ giving netallic_gold prints which are free of 11 background

cont ani mat3bieved E%oﬁ?ﬁleOnSBédcthat this 12 method of preparing gold

ink (andz the othge ic¥wpdssehidied s 1RiheloW mbﬁotghegéfnd'(%séeﬁalﬁhs in
| ar ge rﬁilgﬁégge old. 14 particles being laid_onto the substrate I'le
the fla XEH&IF&ﬁe&|W+Qqﬁ?t§ﬂﬂﬂcog%@% tfeilenBixisgs otRedoPmt o a

16 thin 4 axy@ﬁpdmmgehenmagmandnbl xsngobelhhedsubsmlsat gpM.he 17 fl akes
selectively ali ans%lves tQ ipecular 18 reflection. 19

SI LVER ITNK 20 At or Pl STEEIER nPEHd ’p? SarSt F8n 3F e™8GS UF &% PP12
Aclyn293$\SQMEm&DbV PARTEALEI §AaE) ANASGQERr 485 1BsGparicromederd? 100 G anms

silver fjakes Gx4Q mher el 6L LR x SORENS 10087 (TS ST Procedyr e as

for gold ink is used to obtain |an artl | e"si zé
m cronet®r§inal tRansArTwWASdEcSESariiRelorbopei mnidngepedede itransfer2®f

printer giyvhagyighall ce13dsvalo péﬁ@tfu\{\&i hQHBSQEISJéQQQUBQlln%Z 8% NHTIGRAL | on.
28 MAGNETI C INK 29 The materials used in the preparation are ranms = 30

Acl yn293A ¥ milde! b§ A 1780 g jAAINLC 39°dfdan§rl‘3(9@f%3l’%§ﬁet§%e 3‘11‘%% ed
gggde byuﬁgcmgca\dﬁmgﬁ)cwwm@nra&rﬁdrcl erg za;ag@?la Héldﬁatgucr&x@fegrtm%nd
L gr e sane_procedu a or go ink is used to

obt ai nair‘Trgg ?Rgd R HHFP AT R 5 fg &“Haitalnéjl etré‘?z‘g 2T o1 BESHAESGTERES as
neasureHBbyeSGHDNA@mihdﬁkFgwlndhagsltesémﬁauxﬁ latgd\heaflbetimgneidle i nk
'S depophtpd AL AJBSBL2hE621%1a onto the substrate. While the flakes

15 are unaligned in the toner, when the toner is formed into a

16 thin layer during heating and fixing to the substrate, the

17 flakes selectively align themselves to give good specular
18 reflection.

19 SILVER INK

20 The materials used in the preparation are 300 grams
21 Aclyn293A (made by Allied Signal), 1500 grams Isopar-L and
22 100 Grams silver flakes 6-10 micrometers (made by SCHLENK).
23 The same procedure as for gold ink is used to obtain ink
24 with a median particle size of 8.2 micrometers.

25 The ink was tested in both printing modes, in the

26 printer giving metallic silver prints without background
27 contamination.

28 MAGNETIC INK

29 The materials used in the preparation are 20 grams
30 Aclyn293A (made by Allied Signal), 37 grams MO 4431 magﬁetic
31 oxide (made by ISK MAGNETICS) with a particle size of B8-10
32 micrometers and 180 grams Isopar-L. The same procedure as
33 for gold ink is used to obtain magnetic ink with a median
34 particle size of 9.08 micrometers as measured by SCHIMADZU
35 Particle Size Analyzer.

36 When the magnetic ink is deposited at a mass/area of



2 9 CCT 2003 - 16 10.26ng./sqg.cm, the resultant |ayer has a nagnetic
signal 2 of 82% of standard as neasured by a NM apparatus mar kiéjﬁ ezi by
Checkmat e El ectronics, and an optical density of 1.5 4 (transm E)03 5
FLUORESCENT INK 6 The naterials used in the preparation are 500 grans

Acl yn293A (rmade by Allied Signal), 333-3 grans fluorescent 8 pignent RC15
(made by RADI ANT COLOR) having a nmedi are 9 particle size of 2.5 - 4.5

m crometers and 1500 grans 10 Isopar-L. 11 The resin is solubilized by the
| SOPAR L in a ROSS 12 DOUBLE PLANETARY M XER heated at 110 C. 13 The

pi gnent spersed an t Y, fo. 14 sol ut of

Acl yn29§A ﬁ]ﬁ?é ’E%J'ri &qf heggﬁgd%g%e?'stedw ng?r%ﬁ 25 §r gcﬂ%ﬂefé/l? nEb9PAS
doubl e @ &fet&dy CPrfx%tanEIhednatSeme@Isuxsed 116y e x§4 If eppaxatud Omarkates,

whi | e heat [ obt.aisn 0 i tFon.

oat i ng%f‘é”;?%"aésm ey s Ca Rl PP BT MR 44 °F Rour
to obtai% ( f@”t%‘ﬁe"rt%lﬁﬁzbﬂtrate with a particle size of 3.82 microneters.

20 V\brkisﬁ@mm@nwﬂsna{e prepar ed using a high shear mxer. 21
Internedi ate trgnsfer r be any suitable 22 internediate
transf er® nenber %v'i“ﬁajeé'l %l‘l‘%?/ réﬂ‘t SPERPAFB PR | 8BRS RIL a8 BRSse
descri betl Aelyn29BAi (mbBePalye My i ¥ 5§89 356368 .3, Qramid st Dickasbedt

Pat ent ti o I Il €. 1995 and_entitled

| MAG Nc;aéjg'%i @3&!?’%%@;:{1[! R%@Réﬁbl k%@%%s%% B&NKE%"?H’"@EEOQ et‘%ha”i n
27 coreﬁ)mrhgcalpﬁJISQata an§ 2nSothed.Somtcresptdahe a2l dl SOsyr as sof
which aye 3 ofated herein by reference. 29 Menber 30 is maintained at

a suitable vo tage and 30 tenperature for electrostatic transfer of the
i mage thereto BRef KFE&Mitthel § g Wk i rgds iy atke ILRCRMRdLatier t2 aROBEr

nenber 13@0BLE PLATET AR YMBESRChad€8aVathidopressure roller 71 for 33
t ransf of t he ge onto a final ,substrate 72, preferably 34 by heat and
pressures  Addi tT%Fh f?meﬁreﬁu%ep&lsp@rrs?f AR WELERS PBCRFLPFed METm

over conkd t$elvbioagef oAclpe288her nbdinataRld iy ttwnSpeediEpEeEear digmamayi de

an addiféqgﬁédgéff§rkﬁt£i%hg double planetary mixer. The material is
16 mixed for about 10 minutes, while heating is maintained, to
17 obtain a homogeneous composition. Heating is stopped and
18 mixing is continued for an additional 1.5 hours to obtain
19 toner concentrate with a particle size of 3.82 micrometers.
20 working dispersions are prepared using a high shear mixer.
21 Intermediate transfer member 30 may be any suitable
22 intermediate transfer member having a multilayered transfer
23 portion such as those described below or in US Patents
24 5,089,856 or 5,047,808 or in U.S. Patent application
25 08/371,117, filed January 11, 1995 and entitled IMAGING
26 APPARATUS AND INTERMEDIATE TRANSFER BLANKET THEREFOR (and in
27 coresponding applications in other countries), the
28 disclosures of which are incorporated herein by reference.
29 Member 30 is maintained at a suitable voltage . and
30 temperature for electrostatic transfer of the image thereto
31 from the image bearing surface. Intermediate transfer member
32 30 is preferably associated with a pressure roller 71 for
33 transfer of the image onto a final substrate 72, preferably
34 by heat and pressure. Additionally, pressure roller 71 may
35 be electrified to overcome the voltage on the intermediate

36 transfer member or to provide an additional electric field



2 9 OCT 2003 - 17 1 to aid transfer of the electrified toner to the
substrate. 2 Cleaning apparatus 32 is operative to scrub clean the

surface of photoreceptor 12 and preferably includes a 4 cleani @ohmf

74, a sprayer 76 to spray a non- polar 5 cleaning liquid to as g t he
scrubbing process and a 6 w per blade 78 to conplete the cleanlng of the
7 phot oconductive surface. Ceaning +t+olTer 74, which nmay be 8 fornmed of
any synthetic resin known in the art, for this 9 purpose is driven in the
sanme sense as drum 10 as indicated 10 by arrow 80, such that the surface of

the rol heros @i A £l @prér@@eepécwffpg@t%ﬁsfpwrthé\nxussﬁ.kggé' charge

left on, 12 the surface of photoreceptor sheet be renoved

fl oodi n§ the ploRUTELARRET THrF ad e mﬂﬁhopﬁ$ﬂ¢HW%nﬁ°JﬁF%Rhl@h%?n the
neut r al Bzisngr f aoe assephlot Bbe celpiwdir NaYR mﬁdbgrégéfSQWffﬁnbﬂdHé§téce

16 Wil g t ygntion has heen descri bed th spect to printing on
t he |ns?dé¥)ég § rﬁé%g n nnt%rﬁﬁrixeﬁwb mEPHQﬂu9058&UeH%$@F

furthesﬁ'D&ﬁﬂmhags&bQMmﬁeﬁq ass&mtJﬁhathermﬁmuﬁbpmgfp&buésﬁﬂgmungnt of
the i nventj Lh r se e syhstrate I s opaque.

i mages %rtgl esi gng)dlé%% to?ﬁe%ﬂgev\éé p(r)lo(%‘n!E heng?%le Siet%lgﬁbstor 16?1

whi ch t e PIoztoaagaucs inte pedfafer Chiesreimydiadierofl7 4, he»:hiwnr‘nhapnbet he
23 whit@ lmyafeai bl %%J %ﬁ%%@%é@ﬂeﬂﬂﬁwfa:gretﬁgdﬁoréd é‘PS%efred to

the internmedi ate transfer nmber after S26 In
addi ti of FPHRRSRItRIFSIVENt AR SPRNSPAG Peocss & dpgm ngenSabode;ated

addltlamalb)deixan‘dvs 8b, péhahl REaRl QABSRrF A o 28 DEr Sl 8Srakerdh¥enpn the
patent g ;a bllcatl 9 incor orated herein by reference. 30 It has

been founc?lﬁ[za‘? ?h@fa ‘?1?‘?’6?18 PG fer sAré)ﬁdre%?tdb‘taHerc}t%?slﬁé’éeG“on
5|n1IaﬂﬁnﬂkﬂlahsﬁaubrmgthMtﬂnéaepta&\Mﬂ@bt 1QNGHERY ShesS i@ndise § UbkY NS

adher e I ts [ i n _food_packagin T. lS dh S|on S
l‘fﬁﬂléednn? eC|§SH€EEt% 10 QBB gw %-&1 (’%:

found to 34 be es e fonet* I § Tast her or

35 et hi% r%p’fab@yﬁér r@rufc%@bqnmg dmm h@spemsaﬁcm F6) nwhsche,a-aqoan@ﬂ be a

sim | ansatepiated SUchpESatings, particularly
16 While the invention has been described with respect to
17 printing on the inside of clear wrapping material (i.e.,
18 with the opaque layer furthest from the substrate), in an
19 alternative preferred embodiment of the invention, the layer
20 closest to the substrate is opaque. Such images are designed
21 to be viewed from the side of the substrate on which the
22 image is printed. For this embodiment of the invention, the
23 white layer will be formed on the imaging surface and
24 transferred to the intermediate transfer member after the
25 other, colored layers.
26 In addition to the details of the printing processes
27 given above, additional details of printing processes and
28 operates are given in the patents and publications
29 incorporated herein by reference.
30 It has been found that the above mentioned toners and
31 other toners based on similar materials and high molecular
32 weight ionomers such as surlyns adhere well to the
33 substrates used in food packaging. This adhesion is found to
34 be especially good when the toner is based on an ionomer or
35 ethylene polymer or copolymer and the polymer film is
36 coated by a similar material. Such coatings, particularly



2 9 CCT 2603 - 18 1 Surlyn 1601 iononer, EVA (particularly |ow nol ecul ar
weight 2 EVA) and ethylene acrylic acid are often provided on the 3 inner

surface of food wappings to give inproved properties 4 such as 7 ]
seal ability, adhesiveness and food conpatibility. 5 It should be uﬁ&g gw%od

that the inventionis not 6 |limted to the specific type of inage formng
systemused 7 and the present inventios is al so useful with any suitable
8 imaging systemwhich fornms a liquid toner inmage on an image 9 formng
surface and, the specific details given above for 10 the i mage forrri ng

system af d S f e de Qf rr Q
I nventi glnes"hp%# fgogaﬁggéélegét gvg‘f ﬁtph lf?’lar ntlfcg'ﬁ %?gg%‘ﬁg%‘l caBIlghFo a
wi de rar@eﬁ‘éﬁ-)sﬁlgﬁemm&slknamcrﬁnm ahbdaplref orf serCcProytiatdéd eni nhieng

and copyd nghndé Ltrpald B¢ %BBBGWI%&'J‘%%% pﬁfsﬁe d:gfg#}:ggehnptregae?rt'e315

that the present iInvention is not tion
exanpl e HrvGRieRs heeal plabbiby . Rﬁ@h@?l"%ﬁés%éﬁé §P°ﬂhp§mP§¢1PH\léﬁﬁ’| on is

defined ©nly bYIEthQJ@lHBb\M“&{HéQELt%d 18hakd ¢80 iZhverd€io®3 i£4no4d 26
27 28 29, 30 31

limited to the spe01f1c type of image forming system used
7 and the present invention is also useful with any suitable
8 imaging system which forms a liquid toner image on an image
9 forming surface and, the specific details given above for
10 the image forming system are included as part of a best mode
11 of carrying out the invention, however, many aspects of the
12 invention are applicable to a wide range of systems as Known
13 in the art for electrostatic printing and copying.
14 It will be appreciated by persons skilled in the art
15 that the present invention is not limited by the description
16 and example provided hereinabove. Rather, the scope of this

17 invention is defined only by the claims which follow:
18

19
20
21
22
23
24
25
26
27
28 '
29
30
31
32
33
34
35
36



19 CLAIM5 1 Atoner particle adapted for use in electrostatic inmge
formation conprising: a polyner; and flakes of netal dispersed gg M}%

pol ymer, wherein the flakes of netal have a dinmension greater th 04T 2003
m croneters. 52 9 OCT 2003 2. A tonecLpms icle according to claiml
wherein the fA kes %d:aﬁ ave .a i.mensi on greater than_ 6 m croneters.
3. A toner pdl n&ﬁpeméée PHET 35 18 plSFtFRSaliG fmagk frmation CRMBRNIRG: t he f| akes
conpri se gol chpolynes; anA toner particle according to claim1 or claim 2,
wherein the f rlse silver. 5. A toner particle adapted for use in
el ectrostati CAQ? 03 ﬁﬁ?r?eﬂﬁ“@ﬁﬁﬁlﬂngli ng: a polyner; and 15 a particul ate

flourescent natepdin thk flakes ofmb@NRRe 2AERAHINEAS thdnd Micrmihiey €i n fl uorescent
material is in the formof particles having a size greater than 2

mcroneters. 20 7. A toner particle according to any of the preceding

clai ms, aher ed fonbRArtRA AB&Hink Yo AajhCMwhd?Dh BfeUaREs (ﬁgﬂe@ma\«legx H@r{sron?g'rrr%a'taérll%ng

electrlfled toner particle accordlng to any o preceding €
A m xture corﬁ‘&!cfﬂﬂﬁ&ﬁa plurality of toner particles according to any of the
preceding clains, wherein the particles have a nedian particle size of
between 8.2 and 18.6 microns. 10. A liquid toner conprising: a plurality of
toner parti clietonelqedicl; aqurdlog trajeinfl ki, viheBirothe Hakes xémiprise goldor di ng to
claijjp9; 30 and a carrier liquid. 11. A printed inmage printed with a
process utilizing a liquid toner according to claim 10.

4. A toner particle according to claim 1 or claim 2, wherein the flakes comprise silver.

5. A toner particle adapted for use in electrostatic image formation comprising;
a polymer; and

15 a particulate flourescent material.

6. A toner according to claim 5 wherein fluorescent material is in the form of particles having a

size greater than 2 micrometers.

20 7 A toner particle according to any of the preceding claims, wherein the polymer is a low

molecular weight ionomer.
8. An electrified toner particle according to any of the preceding claims.

25 9. A mixture containing a plurality of toner particles according to any of the preceding claims,

wherein the particles have a median particle size of between 8.2 and 18.6 microns.

10. A liquid toner comprising:

a plurality of toner particles according to any of claims 1-8 or a mixture according to claim 9;
30 and

a carrier liquid.

11. A printed image printed with a process utilizing a liquid toner according to claim 10.



