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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

In the process of the present invention, a pulverized material is used as a feed or raw material, and

Figures 1 and 4 are a block diagram and a process flow chart illusirating an embodiment of the process. In

.60 the process, a feed material is first supplied to a first classifying means having a function of removing a
coarse particle region; and the classified coarse particles are fed to an.appropriate pulverization means and
after the pulverization recycled to the first classifying means. The .féged particles from which the coarse
particles have been removed are fed into a multi-division classification chamber or zone where they are
classified into at least three particle size fractions: a larger particle size fraction (coarse powdet consisting

- s5 primarily of coarse particles), a medium particle size fraction (medium powder consisting primarily of
particles having a particle size falling within a defined range) and a small particle size fraction {fine powder
consisting primarily of particles having a particle size smaller than the defined range). The particles of the
large particle size fraction are again introduced into the first classifying means together with the feed
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electric charge provided by friction between the toner particles, and between the toner and a toner carrying
member such as a sleeve or carrier. Development fog and scattering of :toner around the edge of a latent
image, which have not been fully solved heretofore, are extremely reducéd, and a high density of image is
55 achieved, leading to a good reproducibility of half tone. Even in the continuous use of a developer Including
the toner over a long period, an initial performance can be maintairied and high quality images can be .
provided over a long period. Further, even in the use of the toner under ehvironmental conditions of a high
temperature and a high humidity, the triboelectric charge of the developer is stable. and little vary as

6



a short period of 0.1 sec’to 0.01 sec or less. In the three-division
classifier 1, the feed toner material is divided into the large particles
(coarse parti-cles), the nmedium paﬁb | es ( articles with sizes in the.
prescribed 35 range) and the snd %ﬁ‘f??‘c bs (particles with sizes bel ow
the prescribed range). The large particles are then sent through an exhaust
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t hrough jshdwadn iFigetes @nend dntoa classifigatipy pothtee dractivhs o a ceassepRawtierdtagtionha wiedigm
- pakiti ¢l e pawder factisre anslch fing Rewgerdsiction thy dutiizingde Codngda effsgl 4@ tsamuli-divisien cigssifier
‘renoved $tiisiog e Corndn gifect Fppve det Fy-44-3 avaipblerfigmt Nittiqliu\fogyodhK-cveaiessfif yi ng neans in
the subs eq Lfé’h?"%if"@ﬁhe igtspdpclign. terrolesting, uelpnes ¢ %Ff‘ds‘i mugicaert ‘f"@r‘@’de"f‘?tﬁhﬁ'ﬂ’eéss
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; an or less A
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ef fi ci enGY..9% of particles having a particle size of below 5.04 i and 0.1 wi. % or less, i.6., a substantially negligible

50 amount, of particles having a particle size of above 20.2 um). As used herein, the term "yield*” refers to a
percentage of the amount of the medium powder finally obtained based on the total weight of the pulverized
"féed material. Substantially no aggregate of about § um or larger resulting from the aggregation of
extremely fine particles was found by the observation of the obtained medium powder through an optical
microscope.
56 The classified coarse powder fraction was collected by the collecting cyclone 6 and then supplied to
the metering feeder 2.
The obtained medium powder was electrically insulating. The medium powder was used as a toner, and
0.3 % by weight of hydrophobic silica was mixed with the toner to prepare a developer. The prepared

ness of th resp
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In the conventional classkfication step for separating a nedi um powder
region and a fine powder region, it is liable that aggregates of fine
particles tausing fog in a devel EpREsbai768¢Q are formed as the residence 15
time in the classification step 1s long. And, if aggregates are forned
once, it is difficult to renove them from the medi um powder region. In the
pr o€ es Jdeadlopbineaspyupdied to 4 BRI INPERTD REV(@vaildble I@EOCRGAK &S toasiectGOsemiing testd Then t he
pul ver irastls Steedd that espiedl imagdschaviag @o dogSandt & gaoat dedeldping gnspettyo for tHive firee aneeta

ef fect movidedr i npact accom panyi ng hi gh-speed novenent to be fine powder
forg \gg:oval and even if sone aggregates remain, they are sinultaneously

r enoyedCorpaetygEsamalmt ticles. As a result, aggregates are effectively
renoved. A toner for develo ing el ectrostatlc |rra es nay be general l%’e
sin
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Wt . parmeiivel pord@ aad g tneqaligrol agent nmay be used. I n case where a col orant
functi oni g abdon aswder bih B geighbavbiagd patpinsize of abe@d,1.6t e acd wey alstéinadiaat a

pr ef er adssifichigon udaicti off 70 &t %ariihe rvbsepfatidh, & theomédiunwpowdeathtosgh bmoptied emievhssore it i S
di fi{ i cuhewedghad byarégatecof @bduf Bim erehare gassgresesti io dotafrequitiag ferm theiaggregationeefited s i n
t he knetignrly o particlqs. Thetpeodyelion efficionsyiw spu'rttqﬂerscoe‘aﬁeq WEl @Bl kr ti cl es which
are not sThetapitent sediugRowdes Aras jusedots ¢ IoASH Y| Gt yeyaighh of hydephohis sfliggues free
of a cdligdar fisronepigREpare adayeloper thegrepargd Aevplones %ﬁ‘fp‘i’"ﬁ‘élf"\ﬁ Qejen NRRIPBE 19 e of
a si ngleéfe‘é e?P'E‘i;}S} gﬁ"ra 81"?33'Fs S“P‘ﬁedtthaé hestvolisatd 178t 3F dcweedien A5 9MRge L iong
resi tfe 3°§wﬁ?t od mExample ) o g fisat.on °§ ese‘ ch unau‘let able parpicles are

: en_a fi ne owder .c amm b

201 & il e%onwﬁ’ Adsifer b Al ; cilited LIl e E%Fgg\ggmf Jle
res -Talel g cncﬁ ﬁ duliO aract er| st| g are re I 'npai r ed
thereby Fn contrast theret o, In the process 35 of the invention, the feed

part b Clssm@bd£ra the first classification are introduced into a

cl assi frcatTom—chanber at a high velocity and classified into three or nore
f ract i onsetaiploaniwas) eapeby/ be @hngml 1 RBpeaHie ' REMICRS asiBkowi Gh tieCRliving kklesTEd,
~and evasgettbr ditrtieaéin Exhreyye €.an be di sintegrated or renoved into the coarse
‘particle fraction. As a result, a classified product (used as a toner)
conps#si sing particles of a uniformm xture and having an accurate particle
‘size distribution is obtained. 40 In the present invention, the

‘pul verized feed material may preferably have a wei ght-average particle size

.of 10 - 200 [err], and the fine powder classified in the first
classification step may preferably have a weight- average particle size of
3 - % [err]. The coarse powder fromthe first classification step my
preferably be pulverized to have a wei ght-average particle size of 7 - 100
‘[err]. The classified fine powder may be further classified by the
‘multi-division classifier into a coarse powder fraction having a

‘wei glit -average particle size 45 of 7 - 40 [err], a medium powder fraction
“having a wei ght-average particle size of 3- 15 [err] and a fine or mnute
"powder fraction of a weight-average particle size of 10 [err] or smaller.
.In this instance, it is preferred that the nmedi um powder fraction has a
‘wei ght -average particle size which is larger than that of the fine powder
ifracédon by 1 - 7 [err] and smaller than that of the |arge particle size by
"2 - 30 [err]. It is inportant to satisfy the above conditions in order to
“obtain high production efficiency and classification yield of toner 50
~powder. A toner produced fromthe product powder of the process of the
‘present invention has a stable tribo- electric charge provided by friction
ibetwen the toner particles, and between the toner and a toner carrying
‘menber such as a sleeve or carrier. Developnent fog and scattering of toner
around the edge of a | atent inmmge, which have not been fully sol ved
.heretofore, are extrenely reduced, and a high density of inmage is 55

‘achi eved, leading to a good reproducibility of half tone. Even in the
conti nuous use of a devel oper i ncl udiéng . :



the toner over a long perisod, an initial

hi gh quality images can be provided over a |ong period. Further,
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For effecting the introduction,
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m xed with the toner+<to prepare a devel oper. The prepared devel oper was
supplied to a copier NP-270RE to effect a copying test. The results showed
that the duplicated inmages had |R%r 1fg0 as conpared with 25 those
obtained in Exanple 1. Wen a fi S cont ai ning about 8 w. % of
particles having a particle size of above 20.2 [err] was introduced to the
secpnd classifier, the resultant classified nmedi um powder contai ned many

coarse particles and could tbe @ pfactrcal toner product. 30 Exanples 2
- 4 Exanple 1 was repeated by dhangi ng the respective co ditions as shown
in¢he following tables togef@yr@W thl those~in Exam@e 1} 35 40 45 50 55 8
EP 0 ‘%64 761 Bl [ Pul verized]|faqdihtefial] 5
Feed material Average parti ¢Mreistze—tpr—He—density—Ekanple 1
50 1.121443?": K gg o I's *1 20
*1: The anmount of nagnetite{Ws grgcreas%'d t & 80“Wt ‘partp per 100 wt. parts
of theebinder resin. 26 [Fifst {c¥&#Bsification step] 30 F}{ne powder after
the first Feed clasg¢rfijcatronfratée (kg/m n) _
W . -average Content of Corltgi%¥ o artscles  below 5. 04[err] above
20. 2[ err] S|ze([err]) (Wt . /QE g(gvt M)gjgxeg@egg 363 12.5
5.5 .2 40 2 o2 1p3 4 Q5. 58 7.5 3 1.6
12.1 ® 5.5 643 _
S0 |12
o > c
" $R. (8% = = =
: o “adf | v
/20 e o Alaw
ﬁ g:‘om 54:
@ £
o i
—~t W N
25 © °c®
s B~
g 503 o o (e ()
w H PO~ v v v v
~ 01 &0
> o | o8
- 2]0Owm
30 o) Q
i ) 3
-~ a
43 E{ww
— 3109 _
g ol poe
lEsul Y 0 09
35 g = 303 o <o o (=
2| L=t~
w oo
0.
ps)
-~ 5 2
40 ‘8 :A
Y n g n =]
a . A - e e e
[ =] o - -
3 Z |
o o
O -— o~ ©™ -
d
w v
3 )
n =]
. :
50 .L_‘) [

56 Comparative Examples 2 - 4

Comparative Example 1 was rebeated by changing the respective conditions as shown in the following
tables together with those in Comparative Example 1.
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45 4 2.0 ™ 9.5 11.0 2.0 50 55 9 EP 0
264 761 Bl [Pul verization step] 5 - W . -average

particle size of the pul verize err]) Exanple 1
about 30 10 2 %953&5%&13&{

" 20 15
4 " 15 20 [Mul ti-division classification step]
(résidence tinme: 0.1 - 0.01 sec) 25 Fi ne powder
Static presfpugvépized. fgagepachaige] charge [err] [err] .
rate . velocity (kg/mn) (msec) 30 Exanple 1 1.3 100 )
-2904_J _-70 2 1.5 100 - 295 -70353 1.6
95 ¢ - 300 - g%e% F'Eéﬂ? 120 - 350 -70 40
45 50 66 1 EP 0 264 7 fa 10 55 Conpar gilya Fxanples |2 - 4
Conpar ative Exanple 1 v I ePEAl E i j the respective conditions as
shown in t follow ng \?gﬁ'pq r!,:ﬂ't‘ gﬁﬁ?ﬁﬁﬁm e in Conparatijve |Exanple 1.
10 Comparative 100 { 1.4 The same as in
Example 1 i * Example 1
“ The same as in
. 2 80 1.4 Example 2
“ ' The same as in
3 50 1.4 Exanpie 3
/ " ' 'lhe sare as in
20 4 30 1.5 Exarple 4
25
30
35
40

45

50

56
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EP-0 264 761 Bl [Pulwverized feed material] Feed material Remarks Ave.

size[err] Time density 10 Conparative 100 1.4
The sane as in Exanple 1 Exanple 1 The
saneg as in 15 "2 80 EP 0 2611 761 B1 Exanple 2 The sane as in 3
50 1.4 Exanpl e 3 The sane as in 20 " 4
30~ 1.5 Exanple 4 25 30 35 40 45 50 55 12 EP 0 264
761 B1 0 [ERR] 45 50 EP 0 464761 BI [Pulverization step] W. average
particle size of the¢ g | veri zdd product [err] Conplarative Exanple 1
abguy 27 * " 2 N 25" 3 " 18 4
n = 43 i .
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-~ | N N =
| o - -t
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*Note: |In order to prevent coarse particles from com ng into the feed to
the second 25 classification step, it was necessary to increase the
intensity of pulverization. 30 %§’6%6f§65g155“14 EP 0 264 761 Bl [ ERR]
The classification yields of the nmedrum powders and devel opi ng
characteristic of the toners obtained 55 therefromin the respective

Exanpl es and at | agplLeg are summarized in the follow ng Table. 1
(R BB PR B, |

5 EP 0 264 fTc n Devel opi ng

characteristics* yield (% Fog Reproducibility of thin l[ines Exanple 1
about 85 o o016 2

! 83 ; Y Wt. avera§eSparticle $4ze of the 0
o4 - 85 ulverized product (fmyonparative gbout 70
[err] [err] Exanp?e 12 "7 68 [err]

[err] 3 o6/ [err] [err] & " 70

X " | Comparatidét e

- The eva%ua iga Standards were a3 follows:
0: ﬁ%ry good Example 1Cbodgx: Somewh ?ubo A toner for produging

el ectrostatiq |atent imagesjis produced by classifying a pulverited feed
mat eri al “ 2 “ 25

5 " 3 " 18
« 4 (14 14
\/
*Note: In order to prevent coarse particles from
com ing, into the feed to the second
25
classification step, it was necessary to
increase the intensity of pulverization.
30
35
L
40
45

60

65
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into a coarse powder and a fine powder in a first ¢ |assifying nmeans,

pul veri zing and-recycling the coarse powder to the first classifying nmeans,
i ntroducing the fine powder into_a nulti-diVision classifying chanber 40
divided into at least three sect FBA284{€} Blt he fine powder is classified

into at | east a coarse powder fraction, a nedium powder fraction and a.fine
powder fraction. The medi um powder fraction is recovered to provide a
toner. The coarse powder fraction is recycled to. the first classifying
means. . ains 45 1. A pgocess fior prodpcing toner particlgs for devel oping
el ectrostatic |atent infges §énpg,i—s~i np: nelt-kneading a qonposition
conpri_sing at |east a bindel] wdgsim §nd a colorant, cooling and solidifying
t he kneaded product ancﬁpul i zigg.,tha sl | dinf | e@d preduct] to prepare a
pul veri zed feed materiah; s¢ ™ infroduci @y te pW verli zed feed
material to a first clagsifyifc 9) to classify the f[feed materi al
into a coarse powder ar\? a ng p?\gﬁder i ntroducing the cljassified coarse
powdeke i Nto a pul verizalionfstdp aphd recycling the regultant pul verized
product to the first classifficgqrion means (9), characterised by introducing
the classified fine powfer ilntg - digvi sion cl assifyijng chanber (1) 55
divided into at | east tHreejseqt by p&titioning neansf (17, 18) so that
the particles of the fife powdgr ke al ofyg curved paths e to the Coanda
ef fectS wherein a coars8 poyder n eonprising primarjly particles
having a particle size Sbové a {pr& ed%ange is collected in a first
di vi ded section (11), agnedijum raction conprising primrily
particles having a part@cleisize wi t he prescribed FP 0 264 761 Bl
Oéssizfication . Devel opiggichqracteristics* yieldf (% of thin
i nes Exarrpl el about 85 o o o] 02 "
83 o FV®8 o & 82 -~ 0
o4 " 85 = gesz ) o 15 Conparative about
70 A, £9 A Exanple 1 2 [ 68 .
[err] o5 [err] 3 = “ 8% ' [err] [err]
4 " 70 ") 0o X X 25 *Not g: The eval uation
standards were as foll 0@s: 3030} Veiy good [err]: Good 35 '
x:  Somewhat poor 2 21 83 |
. E|] dunw '
30 Lo] =] o . A < < o~
@ od Q 34,) » . . -
o < PO (=] (=) o -©
jo N L] o~
" 2| OO
oaAQ
el
Q
- - o
0 s E o
4 H ] o~ o~
@ g"" - - - =
-/ o © - - -
2 L] g
40 ¥ Mo
L] =0
(]
-
L
-}
: g
4} o
s /|
8 &% = 3 =
0 € o
50 @ Sé

The classification yields of the medium powders and developing ,.characteri:stii.c_ of the to;_!t:a;.rs. o_ptained
s5 therefrom in the respective Examples and Comparative Examples are summarized in the followmg Table.

16



A toner for producing electrostatic |latent images is produced by
classifying a pulverized feed material into a coarse powder and a fine
powder ina first c lassifying ppaes 7BHEYerd zing and recycling the coarse
powder to the first classifying nmeans, '1ntroducing the fine powder into a
mul ti-division classifying chanmber 40 divided into at |east three sections
where the fine powder is classified jnto at |east a coarse powder fraction,

a medi um powder fracti and f| ne p WiRlvell 3l Qithratber fR4LgHn jponder
fraction isj|recovered t er The coarse powder fragtion is

recygled tolthe first ¢ ng rreans Helgdi M R n;dmgbg[ﬁgess If or

prodeéring tqner particlges for devel op] ng el'ect 1og &ikplhﬁésﬁnt |nages

CorT'pri Si ng: e l-t—lread Rg—a r\nﬂnocj b0 r\nnprl d - nder resin
|d|fy|ng the knéaded product and pul veri zi ng

and a colord é)|ln
lve zed{feed Fateri al ; 50

t he solidifife oduct

i ntroduci ng{the pul werijzed feéa_g mat er tirst %Iassifyi ng {neans (9)
to cl’assify{the fee terial 1nto a coarse poyder and a fine pdwder;

i ntroduci ngjthe cl agsifli e cogyg se po . pul vgyization stlep (8) and

recycling the resul tant| pul verized prjpduct to fthe first classifijcation

means (9);- ¢haractengi sqd vy igg roduci assifigd fine powder into a
mul tjs- di vi sijon cl assifying chanmber (1 dli Vi ded into at |gast three
sections by C the fine
powder fall @o&g&a Li‘,%éd pat hs due to] t he Coana effect \/\herel N a coarse
powder fracfgi qiabgupr?0mari | y partidcl es{having a particlg size above
a prescribe Ergrg'%feé i's qollected in a first divided section (11), a medi um
povwder fraction corrgrlsmg plrzésrrarlly artipcl esfhaving a particl e size
wWithin the prescribed 136 P 026476fL Bl rang¢ is collected inja second

di vi ded secfion (123, gnde«a fgsne powder fpacti pn conmyrising prinarily

particles having a part|licle size belo
a third divijded sectsi or] (#3);70and i nt
frac®ion info the firstl classifying ans (9) fogether with 5 t he

pul veri zed feed mat er i dl (61). 2. A process acg¢ording to Claim {1, wherein
the fine powder is introduced into the nulti-division classification
chamber (1) *®Note speBue oévaluat30f skasdartis wereAas doddowrcording to
Craign1l, wherein the fine powder is introduced by suction into the

mul ti-division classPtic¥ervngefdnber (1). 4. A process according to Caim
1, wherein the first cIaSS|fy| ng means (9) conprises a fixed wall-type gas
streamclassifier. 1835 G208rocess according to Claim 1, wherein the fine
powder is introduced, i nt t he | ti-division classifi catl on chanber forned
in assnul ti-division ¢fas ’F‘F'é?n?ﬂ’oﬂﬁw ng a Coanda bl ock' (26). 6. A process
according to Claim5, wherein the fine powder fraction is introduced by
sucti on i/Mtaoer freprodycing eleghobtetic-lafont iregemis praducst! by classifying & htlyeijead f o) maferiahy
speed dfto 8@oarss mpdergnd adine powder ip adirst § dastifying mapns D‘ﬂ"@"%@aﬁ"ﬁf@)""mé\ee’f’ﬂ% he
pul\yer iPouder fa-tbe) fisghelaseifvino megns, infraducipg meﬁ'gmtmaere?taqoé" Yiidiyigiqn qlassifying chamber

40 divided into at least three sectnons where the fine powder is classified into at least a coarse powder fraction,
a medium powder fraction and a fine powder fraction. The medium powder fraction is recovered to provide
a toner. The coarse powder fraction is recycled to the first classifying means.

the presgcribed range is qollected in
oduai ng {he cold ected coarse powder

Claims

1. A process for producing toner particles for developing electrostatic latent images, comprising:
melt-kneading a composition comprising at least a binder resin and a colorant, cooling and
solidifying the kneaded product and pulverizing the sohdlﬂed product to prepare a pulverized feed
material;
50 introducing the pulverized feed material to a first classifying mesns (9) fo classify the feed material
into a coarse powder and a fine powder; -
introducing the classified coarse powder into a pulverization step (8) and recycling the resuftant
pulverized product to the first classification means (9);
characterised by introducing the classified fine powder into & multi-division Slassifying charaber (1)
65 divided into at least three sections by partitioning means (17,18) so that the particies of the fine powder
' fall along curved paths due to the Coanda effect, wherein a coarse powder fractlon comprising primarily
particles having a particle size above a prescribed range is collected in a first divided section (1 1), a
medium powder fraction comprising primarily particles having a patlicle size within the prescribed
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size of 10 to 200 [err]. 25 .8. A process according to Caim
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A process for producing toner particles for developing electrostatic latent images, comprising:

AgeheNSiRIRg$nd ety cingdpe coarse

i hag
e
Jﬂxtngﬁgggﬁmgggﬁqéﬁ%gusrc ore é d

melt-kneading a composition comprising at least a binder resin and a colorant, cooling and
solidifying the kneaded product and pulverizing the solidified product to prepare a pulverized feed
material;
introducing the pulverized feed material to a first classifying means (9) to classify the feed material
into a coarse powder and a fine powder;
introducing the classified coarse powder into a pulverization step (8) and recycling the resultant
pulverized product to the first classification means (9);
characterised by introducing the classified fine powder into a multi-division classifying chamber (1)

divided into at least three sections by partitioning means (17,18) so that the particles of the fine powder

fall along curved paths due to the Coanda effect, wherein a coarse powder fraction comprising primarily
particles having a particle size above a prescribed range is collected in a first divided section (11), a
medium powder fraction comprising primarily particles having a particle size within the prescribed |
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. . \M\%
cl assifying neans (9);, characterised by multi-division classify ﬂ& means

(1) having a Coanda bl'ock (26) for classifying the fine povvder m i"’“m””"l
first classi fying means (9) into gfqloga$ks g8qcoarse powder fracti

a nmedi um powder fraction and a fine powder ?ractlon t hrough t he Ooanda
effect, and introduction neans (11) for introducing the coarse powder
fraetion frangetiboldtied in &lsdtosd Adddl 36N f(18),Nddkd FERB Dotvde) trhdliod BnpiSheE prinke@ly

f eeder meangarticBy haviry. a PemicR 48 rhalow SheaBEOiitdl Mahgé & dolicdietinl 8 third\higiti@i sectioh@13);
pul veri zi nganaeans (8) conprises an inpact-type classifier or a jet-type
classifier. 2@ntroduging fpagolidcted cawsropadergfracion Giteithe fit] clagsifengeinpans 48) dogether with
nul ti i vi sthepulrizeddecdymatrgali®ians (1) has exhaust pipes (11,12,13) for

wi t hdrawi ng the classified coarse powder fraction, nedi um powder fraction
and fi ne2pof\dsecess agoeiding ‘°r“é§'ﬁebt‘f”\?@l"§/ ‘“92?3‘92&°Wd¢(n'5a'ﬁﬁfﬂ§'l’"§9 U8t e i divisiono
C ai m 20, wHessligationcohamber{f) £2 59P3F & PHHI0RIIS| f yi ng means (1) i s

(1112019 XSstiepgced) 'a?%"er@g'a%%?-a?‘ﬁéw 1 gt R e g b

mul ti-divi s”?ﬁ'f A i means (1) has at least two 30 i nt ake pi pes
(14, 15) for o, Essngdmg 1PeBAS Whardififho fls &s.ym\g WA compred 0 nRRAR-Fhd!
according tg. erein t e I ntake pi'p (al4 15) respectivel'y have
gas |n,r5roduct|on control means (20, 21) for control ling the rate of gas
passi ng tehr AUGtetdBccpiaPgSte Gfim BlwheRtih HRBPMHeABIMrARCRKCILERY ho the Fulth-dhsion
wher ei n sai élasamidation dhbrvbes fcRedih a aRitifdivisiog clasmss(1) hbyind@SoaadLukeRk2g). nozzl e ( 16)
for introducing the fine powder into the classification chanber, the supply
nozzl e ( 35) Apexpssi sscandingatof Claitn 5, ebérainghd e wpe feetivh i ntradocbdabyt sption drfo the
rect angul ar mpltigieisigedessifeatiorchamiiér (1) at aRpviTd P RIIOMEedl0. 1. Proc6d6 de
production de particul es de toner pour |e d~vel oppenent danages

6l ect r ost?at 4\@(99@5 P@p@m&ﬂe@rﬂpwbﬂﬂwe pyiyerizag| fepdppderial (1) Hasa wefghhryarage Raisle
conposi‘t i onsiestp? @Akt ™au noi ns une rdsine formant un |iant et un col orant,
l-e refroidissenent et |la solidification du odu t mal axd

| erqssgt 6rprc&ﬁs lilq to gflﬁnd} ﬂh%reiﬂfs)ulvenze |f| F) e coarse
bul ver i sde: et T DT s S Q98 FORDY B a0 S 333 gt%?sg'fyr’rgyens
de cl assifi &8 on (9) pour classifier la charge en une poudre grossiere et

une. poudige Rigneec LI ERAN AP B, Wrenfind Ll G503 SRl i<CbubStod il PS4
6tage ge putx le} Aol g/)nggtwe]gﬁl ey iand a%kgésfbyo@rtgb%wm p‘t FoEed ef BaiRl

vers. les premers m)yens de classifi cat ion (9), caract 6ri sW par

| i ntrodygt hQrocekd alceorwﬂr@a.rt,lmh&é.aaﬁlciasﬁﬁada@%ome.scdmen &8 multi-division

cl assi fi cat gigifiéalion hambefi(HiifidIthe FbHrdei folv@ fracliol h&/fhg aGdightaverde (St Gizs of 7 to
secti ons pa#o @asthértgdnd pokades Bfplidnotiaviag) a (vight-aldigedartinm Bizé bie3 QYUS nesnd the fine
part.i cal es pvdpciadion hbvinges daighbaatagé pariiclnizede 10 nmjoetrsaliémio tuhicl the enightavarage de

| '6ff ef CoanphaticleLstee of tha eietdiom pdedan Grantioreis darges &y b ite? pm ¥ drabeftthedine peiger idhgtion
parti cul es andamealiene2 Hi Wesihamthaohibe Pare gowdenfistip: age prescrite dtant
recueillie dans une prem ere section divisee (11), une fraction de 66
‘poudre nijefirEcess ﬁ?ﬂ"@r‘i’&r‘ﬂ Cleies!. yeardin Be P@&ef'wzﬁﬂd "?ﬁﬂ"?‘d‘i‘}? hasrPdrug 9PN Pt Q17 1212

V' i nt 6% eur di uho p rescrl te 6tant recgg §g€§ une secondef 0sgct i on
di vi sée ('1’256“ é"t°°ﬁ§r?8°°f 'Ec‘ oI e psindperverize ‘%?H;S'Pé‘*ﬂ 1 B3 10grdenRty © |

particules ¢"une di mension au-dessous de |a plage prescrite 6tant

recuerllig d3NR NG tdid! 3 ICBIF 1 Feelnd R85 il delinedBhto ARG WLG Hallen,! 2
f r_aF:t I &N 1§eth ffm :go\kt?e% t ﬁgrﬁan%%%E L&o@r fﬁlmn in the mufltl-leI:l)OD class:ﬁcalt%n chamber (1)

in a period of 0.1 s or less.

14. A process according to Claim 1, wherein the pulverized feed material (61) is obtained through the melt-

kneading, cooling and pulverization of the composition comprising 100 wt. parts of the binder resin, 0.1

50 to 30 wi. parts of the colorant, 0.5 to 10 wt. parts of an anti-offset agent, and 0 to 5 wt. paris of a
charge control agent. '

15. A process according to Claim 14, wherein the binder resin is a thermoplastic resin seleciéd.from the .
group consisting of styrene-type resin, styrene-acryhc acid ester-type resin, styrene- methacryllc acid
. 86 ester-type resin, and polyester-type resin.

16. A process according to Claim 1, wherein the pulverized feed material is obtained through the melt-
kneading, cooling and pulverization of the composition comprising 100 wt. parts of the binder resin, 20
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pul v6ri s6e (61). 2. Procede selon |la revendication 1, dans | Hﬂm’
fine est introdulte dans |la chanbre de classification & divi _
(1) .a fa vitesse de 50 - 300 nv &P 932643638346 sel on | a revendication 1, da s
loquel la poudre fine est introduitb par asplratlon dans |a chanmbre de
clagst 11 0@l 1sBn Baflofs H1sGic MMl WS35 16 ) pordhor &7 REGHE 361 U0 0 ¢ avsaadication
1, dans | Q@kfde doi RJeR(T €7'S NOYENS de classifi ca conprennent 10

un classifica eur a courant de gaz du type a par0| flxe 5. Proc~d4 sel on
la e(rgﬁd IAGrAdcb R NbcdordiftPR<CIdi A Skhetet 1O BRI rdsin€ a AdtmdpREtcQBkH defocla Rom WRE
chanBre degroGd amSisifng GRislyRRe-Gpél redinsSitpbm-daiylid gl ter-lyps rERA, d@sfe-mbthacrylic acid

cl assi f i cadt@uypefesthi sridpolpartergpb kdspl €es (1) co! mportant un bl oc Coanda (26).
15 6. Proc~d6 solon |a revendication 5, dans |lequel la fraction de poudre
fine ests. Amtapmachilistier peduciag i tordet ifad Rlediupiag lelcteisiatirbiptentddageb assplidsinga tieBiringa

di vi Si ons feeddr tmiephse(®) orlinetariigaandy fapdisg @ paleerizdd feed3Gdderial (81) faf .a thheo disti dassiifiign | a
reverdi cameans (9) fod piessifyiog) sl piheprizhidnfeers metarialjdnio pafine i powdlen end @ graisd pomdren de
| a char geplﬂYP"Z"‘g MERS (B Prs Bilve D) the searsecnpprer wiassified finpthy (irse classiingameang (9),
Proc6de s#fedyciog meagsiginkedusinmthe pulypiiprd nowdeydiom| the pyivaiizing Prany &) Intadthe (ingt]) est
cl assi f i 68RE}Y O FB%%GI‘Qé‘F?S‘ 'ﬁ’tm‘é‘hd"b%%‘cﬂaés“f"f‘%@e é‘r’l aving @ QTF‘Wér‘??F'b e
particul e§ '8' SS gc\nge 8‘ﬁde(:8 m‘eé'és“é‘?ﬁ 5’93" TS(QO:: @‘fﬁe%@% ' odaétf"g
lrmyeﬁs de C q;?)r n roduc Pthe 0arse P?wde 8td ac 2] mul gvn ] %FFW ghslgi%

oquel Iathggn% QLRPRL ass u VoM S =E&dhR VB

pul veri sation en une. udre ayant une dlnen5|on de partlcules de poids

moyen G i F&rﬁgt dcBordingto &R MNwnaGin e pulBHAEHGNS %) WmbrRed BN FHSHE ng%e' on 7,
dang_J equekbssiigr & @4kltyBe EibddfierCl assi fi be esP cl assifi 6e dans une chanpre de
classification A divisions multiples (1) en une fraction de poudre
gr 0Ssi ee AR pdhkatusNReAdiREE RSCIGIM 182 wR@bih | sGitd | viUlti-dhesidd QdladSify P YiRansCA) Thds &Ravent re 7
et 40 ar npipeset,f21achbi withd@eing g Arassifizd yeinRpoRyed Rictioh) dedirmpovideOfactt® spdfidel Cul es
de poi ds pondenrctpesmaivent re 3 et i5 um et dne fraction de poudre fine
ayan# une di mension de particul es de poids noyen de 10 Umou nmoins, la.

~di r hen<A1oAn erparaya pecowing s Cleie 295wherein gaigi roltti-divisjanrelaghifyingaméana {1 iseomictenigativedr e
noyenne GriingolledtingsayFlenss é4.94&7) threughl tharerheug elipp(1E2. 18k fraction de poudre fine
et inférieure de 2 & 30 urm& celle de Ila fraction de poudre grossiere. 11.
Pr ocede?®s 81 arparatys 2erpeding, te Siajm i, phergig gaid F@HGBFW Qaﬁfﬁ'émgeeamﬂ EAsiatlegst 1 )
pr 6s¥nt e lfl‘f‘?éeHB‘?%H‘@)R??'&Y@“%Wé‘b‘h‘éﬁﬁs@' Beet 2 40 12. Proc&d6 selon |a

et s S8R S 27wh%%af dr ua@ BBl AP R S
vrai e n ( t?for hiroliin f of as epl ! ans
:quuel Ia pou resfl SECPassitree % Eoudre 45
-gros bzﬁeAn %Bpatéiﬁ%&diﬁngdt% d?é?Mdl%ewﬁgPé(r?EumﬁlE-dﬁ.Qiorf bigds r@%ﬂﬁs Pl%gsf & sf;;spg? dans
| a chambr g8 (fd) 3&Siht | 98 file YowdeP inf)) fhe TR diflcRtloR Thdrribbr Fiﬁ‘en | ode
de 0,1 s @dingWBihd 4 flat robthngulaf PRSI Soctidhl i a taPerb®@NBEY SEHLEAide@Bctibn. ans l eque
charge pulvéeris~ (61) est obtenue par |e malaxage a 1'6tat fondu, le
ref\Lol diessremm@nbnset | a pul v~risation de | a conposition conprenant 100
‘part#es on poids de so “lardsine formant le liant, de 0,1 A 30 parties
en pol ds &wcdsiélde pedectionids ytulesideltoneppaut ledlévelpnpapeinidtimelies Alectpetatiques fatertesl f set |
et de 0 ac@ngreetties en poids d un agent de contr8Je de charge. 15. Proo6d6
‘sol on | a fecoaizragecit flafrfonry d'uge pemrogitionedomprangnay meinsf unp iggive forgant jup flant gyn ¢ j ne
r6si ne t hé?*‘?ﬁ‘ﬂt)l’%.seﬂ'P' ment et la solidification du produit malaxé et la pulvérisation du produilt solidifié
pour préparer une charge pulvérisée;
l'introduction de la charge pulvérisée dans des premiers moyens de classification (9) pour classifier la
charge en une poudre grossiére et une poudre fine;
Iintroduction de la poudre grossigre classifiée dans un étage de pulvérisation (8) et le recyclage du
produit pulvérisé résultant vers les premiers moyens de classification (9),
50 caractérisé par l'introduction de la poudre fine classifie dans une chambre de classification (1) &
divisions muttiples, divisée en au moins frois sections par des moyens de séparation (17, 18) de
maniére gue les particules de poudre fine tombent le long de trajets incurvés en raison de Il'effet
Coanda, une fraction de poudre grossiére comprenant surtout des particules ayant une dimension
supérieure 4 une plage prescrite étant recusillie dans une premiére section divisée (11), une féaction de
55 poudre moyenne comprenhant des particules ayant surtout une dimension & l'intérieur dithe plage
prescrite étant recueillie dans une seconde section divisée (12) et une fraction de poudre fine
comprenant surtout des particules d'une dimension au-dessous de la plage prescrite étarit recueillie
dans une troisidme section divisée (13), et Iintroduction de la fraction de poudre grossiére recueillie

dans les premiers noyens de classification (9) en nrne terrpsjwﬁﬂ Emcharge
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—_—
choi sie dans e groupe forne par une resine de type styrene ne de.
type ester tiyrhne-acide 65 acrylique, une rdsine de ty mﬂﬁmﬂ l”"’
styrene-actde nbthacrylique etsungppaghhg A type polyester.

solon I'a revendication 1, dans | equel Ia charge pulvnris~e est obtenue par
mal axage A |'6tat fondu, refroidissenent et pulvdrisatlon de | a conposition
conpr enant dab@&spanﬁeirserso;ens qeailedficeion (@) en H@ine ®MPY que la thaighplddribée (61)N 11118111
11111 EP O 264 761 Bl formant le liant, 20 a 150 parties en poids d' un

nat er i au 2maBReidE alen 1 revergicain phrcbmsebqt@h lappdudee fiteast ifyeduite ibdss lat chargbre Blea 5
partles en pessieatien %ﬁv'ﬂ@j\emu'“ﬂ'ésﬂbhlar"&see@éﬂc%ﬁ'@@ Ti7. Procedd selon |a

reven cat | on e§e|((:l)rz‘irltasrl e lée|o I1a res'%qr;(ea '];‘3{9&8?9:‘?% gﬂl é}gﬁt’ae}%t Iaggretf‘l)r edgl n{g
t her mopl &s d ! Hyeppur piP8 QGe° Bype
styrbne, un‘@1 |dﬁ§'affg°?t5?1béd8‘§‘?‘e“r ‘H?FQ e-acide acryli que une resine de

type ester n & u ne r 6si ne d ester.
sopar oyl pofPAR LR REERAAt e P e PP i i
eIectrostathues es conpre- es noyens d'alinmentation et de

dosage (%) Pdtdas CLQI:B:? ha %Lenﬁtcétigﬁgt g4 q%elclg%'o&ﬁe HMJ gs@ ntr% lﬁte(CQ un]eoci:ambregﬁur

un toner, dgsssiRé<RM @Hlﬁsrommﬂiﬁle Qﬁﬁs‘ n'cfa@éiﬂcgtgurQWsw?\ ﬁﬁﬁibl ﬁorfa nge
pul veri s6e 88 bddRadi@eidre f1ne et en une poudre grossiere, es m)yens

pul verjssation (8) pour pulvériser |a poudre grossilre classifide dans I es

prem er s eDFRE%E Gelok laadtenditaliod 6,Qand Rauel RGRCHTR Y8 PSudie firdt ¢sP fhit6duitd Par Rpikation

I ntrodui re Yams poohahhige paitiassificaidhe @ivishine maiples@)sh 1aDNeRsESdetEd 3Bobwa | sati on (8)

dans |l es prem ers noyens de classification (9), caract6rise par des noyens

de cl assi? i Enatddémel¢nily reyendiicetion i1 odwss laudet ia gimeasicoaleppasivalas delgpids moyemdedh dwrge

Coahdzee ( 26) Pyingtsée (G1hest pdnndpe ntre thet@P@uMi ne provenant des preniers noyens de

Classificatlon 9) en au npins une fraction de poudre grossiere, une

fracti on 8dePBeAd rsé'° é?’f?ﬂé"cé@“ u‘né‘aﬂ‘sr lae] {anchgge gﬂ%ﬁﬂsée 1§1h &styplgssifider qne poudre

Coanda, et ?‘éffb%! ngign ge pFiGYIeq 9n ROl Moy fogerisepat At Ye
8’ﬁ§}?¥"“&8§°

poudre gr os&THREe® P de cl assr fication a divisions

it of °3 (i sélon  Fon BRICEH 20 e‘rirl? Wa dtre Hssfire cga%su%s RiySioke. tahs l'éta
| St
_(Ag|)oa£ glnp reng eﬁsat.fﬁﬂvassl.,?@%&f&& ﬁff siof d§ panticuies oF %’ g)é?gfa ¥ i on

ateu eur du
type a jet. 20 Apparell selon la revendlcatlon 18, dans quuel Iesdlts

NDY €NS5dQ0.ChResE sbibrih rd¥Bnditafibn ¥l §n® Reueld phbidRd 18 cladiiéd Bst classife® ARIsNS SanpdeS
tuyaux d' eclappef®ién 4 &r&-sror{leZnuu{b%)s (1) Qhl ineSrdctiBn R pobidle bodidrd SantdRe BRI de
grossi ere, patichloa p6ids ABych AdRlPrEe FAYENRE4ERm] dnefl Fadithi dRMPolde RRYEHKIE afdnfihe

cl assi f i eesdimesivpaietpariensnds. podit . mofgpednplide éhed Brot 1A uhe veiindi faatioh @B pdiire il@NS

| oquel | esdayast une diswssicicie phdicuss e paits r0oyen del10/1r8 oo sins1id dimg@isies d¢s]darticules de

C oMU s g ue npoidsweayen] d& ladpdlion de goud®l rhayenne $iast supériede d6 1 a77)um arcelle’ derld Eactiandieai 1 e
des tuyaux epudeHinppidniérieure 392 a 30 nmicelid de la fjctiorpds Popttlrparoeﬁfiﬁfe selon . la

revendi cation 18, dans | eguel | esdits noyens de classification A-di vi si ons
mul ti pl ed( Rrpoddd selpw fnmeyandisation; daas leavel & efipean pusérist{edl prétenio1ure dpudté rsier

i nt‘L.crdw re %?z""ﬂ%t%et%t zone de classification. 35 23. Apparel | selon |la
revendcat i da s le adm ) rennent
respect | a"t""v ‘ﬁg’@g %ﬁgoa 8 Gf\'ane mgeéﬁ%)fadg’arﬁ?rpg <§r| 85(”1 B’gsen “nf 3718 Y 0our
commander du gaZ ‘qui passe par |es tuyaux 40 24. Appareil selon
1a reven%ca.t)téa@ shidn 1 AlnclcRIN G, abriSitkubiSia BYEE Sind st (iR Sifide dnCRlcliNae poudre
divisigns nybisiaR), & fabion de poudre moyenne et en fraction de poudre fine dans la chambre de

" classuﬁcatuon & divisions multiples (1) pendant une période de 0,1 s ou moiris.

14." Procédé selon la revendication 1, dans lsquel la charge pulvérisée (61) est obtenue par le malaxage &

I'état fondu, le refroidissement et la pulvérisation de la composition, comprenant 100 parties én poids de

50 la résine formant le liant, de 0,1 & 30 parties en poids du colorant. de 0,5 2 10 parties en poids d'un
agent anti-offset, et de 0 & 5 parties en poids d'un agent de oontr6le de charge

15. Procédé selon la revendication 14, dans lequsl la résine formant Ie liant est une résine thermoplasttque
choisie dans le groupe formé par une résine de type styréne, une résine de-type ester styréne-acrde
65 acrylique, une résine de type ester styréne-acide méthacryliqus et une résine tie type polyester

16. Procédé selon la revendication 1, dans lequel la charge pulvérrsée ost obtenue par malaxage & I'état
fondu, refroidissement et pulvérisation de la composition comiprenant 100 parties en poids de la résine
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conprennent une buse‘d' alfnentation (16) pour introduire Ia
dans ka chanbre.de classifica- tion, la buse d' alinentation m %ﬂ Iﬂ"l\ ’"’
une section de tube rectangulaire et plate et une section de

rectangul aire effil6e. 45 Pat enEBRIVIBABIL. Verfahren zur Her stel I ung von
-Tonerteilchen zur Entw cklung el ektrostatischer |atenter Bilder indem nan:

ei ne Zusa t.z LN I |
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de tube rectangulaire effilée.

4 Patentanspriiche

1. Verfahren zur Herstellung von Tonerteiichen zur Entwickiung elekirostatischer latenter Bilder indem
man:
eine Zusammensefzung, die mindestens ein Bindsharz und ein Firbemittel umfasst, schmelzkne-
50 tet, das geknetete Produkt abkihlt und verfestigt und das verfestigie Produkt zur Hersteliung eines
pulverisierten Beschickungsmaterials pulverisiert;
das pulverisierte Beschickungsmaterial in eine erste Klassifizierungsvorrichtung (9) zur Kiassifizie-
rung des Beschickungsmaterials in ein grobes Pulver und ein feines Pulver einbringt;
das klassifizierte grobe Pulver in einen Pulverisierungsschritt (8) einbringt und das entstehende
55 pulverisierte Produkt in die erste Klassifizierungsvorrichtung (9) zurlickfiihrt;
dadurch gekennzelchnet, daf man das klassifizierte feine Pulver in eine mehrfach unterteilte
Klassifizierungskammer (1), die in mindestens drei Abteilungen durch Abtrennungsvorrichtungen (17,18)
unterteilt ist, einbringt, so daB die Teilchen des feinen Pulvers entlang gekrimmter Bahnen, gemis
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7. Verfahren nach Anspruch- 1 dadurch gekennzel chnet, daR das
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Met hacryl saureestertyp und vom Pol yestertyp. 16. Verfahren nach Anspruch 1
dadur cbf gk ¥atianendlape AnspiiaiB Sciiedursh | apeninzelehnet dl deshkesrifizieitoraieter Publer iudeh
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Gew chtstelle Ines ma net|sch en. Mate is 10 GCewi chtsteil e ejl ne
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%5 der Fraktion feinen Pulvers und 2 bis 30 um kleiner als die der Fraktion groben Pulvers ist.

11. Vertahren nach Anspruch t dadurch gekennzelchnet, daB das pulverisierte Besch:ckungsmatenal
(61) eine wahre Dichte von 0,5 bis 2 hat.

so 12. Verfahren nach Anspruch 1 dadurch gekennzelchnet, daB das pulveﬂsnerte Beschlckungsmaterial
(61) eine wahre Dichte von 0,6 bis 1,7 hat. :

13. Verfahren nach Anspruch 1 dadurch gekennzeichnet, daB das feine Pulver in der mehrfach unterteil-
ten Klassifizierungskammer (1) in einem Zeitraum von 0,1 s oder weniget in die Frakhon groben
55 Pulvers, die Fraktion mittieren Pulvers und die Fraktion feinen Pulvers kiassifiziert wird.

14. Verfahren nach Anspruch 1 dadurch gekenhzeichnet, daB das pulverisierte Beschickungsmaterial
(61) durch Schmelzkneten, Abkiihlung und Pulverisierung der Zusammensetzung gewonnen wird, die
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18 Vorrichtung zur Herstellung el nes Toners zur Entw ckl ung

el ektrostatischer |latenter Bilder, die fol gendes unfasst:
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Kl assi fizie- rungsvorrichtung (1) eine ZufUnrungsdUse (16) zur Einbringung
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21. Vorichtung nach Anspruch 20 dadurch gekennzelchnet, daB die mehrfach untertellie Klassmz:e-
U rungsvorrichtung (1) mit Sammelzyklonen (4, 5, 6, 7) durch die Austrittsrohre (11, 12, 13) in Verbindung
40 steht.

22, Vorrichtung nach Anspruch 18 dadurch gekennzelchnet, dag die mehrfach unterteiite Klassifizie-
rungsvorrichtung (1) mindestens zwei Einleitungsrohre (14, 15) zur Einleitung eines Gases in die
Klassifizierungszone hat.

45 .

23. Vorrichtung nach Anspruch 22 dadurch gekennzelchnet, da8 die Einleitungsrohre (14, 15) jeweils
eine Vorrichtung zur Steuerung der Gaseinleitung (20, 21) zur Steuerung det Geschwindigkeit des
Gases, das durch die Rohre-flieBt, haben.

50 24. Vorrichtung nach Anspructi 18 dadurch gekennzelichnet, dag die mehrfach unterteilte Klassifizie-
rungsvorrichtung (1) eine Zufihrungsdiise (16) zur Einbringung des feinen Pulvers in die. Klassifizie-
rungskammer hat, wobei die Zuflihrungsdiise (16) einen ebenen, rechtwinkiigen Rohrabschmtt und
einen komschen rechtwinklngen Rohrabschnitt umfasst. :



