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comprising: providing a classifying chamber which is di- The present
invention relates to a process for  vided Into at least three sections
including a coarse producing a toner having a predetermined particle
powder section having a first outlet for withdrawing size for developing
electrostatic images, by effec-   6   a coarse powder, a medium powder
section having tively classifying solid particles containing a binder  a
second outlet for withdrawing a medium powder resin.
and a fine powder section having a third outlet for In image forming
processes such as elec-        withdrawing a fine powder; trophotography,
electrostatic photography and elec-    supplying to the classifying chambOt
a feed trostatic printing, a toner is used to develop an   io  toner
material comprising toher particles of 20 im electrostatic image. In order
to produce a toner for  or less In particle size in a proportion of 50% or
developing electrostatic images, that is, a final   more by numbet through
a supply pipe having a product of fine particles, particles of a starting
supply nozzle opening Into the classifying chamber material after
pulverization are classified to obtain  at a velocity of up to 300 mi/sec
along With a gas the final product. Such a process involves melt-   w
stream flowing through the pipe; kneading starting materials such as a
binder resin     distributing the feed toner material supplied to and a
coloring agent (e.g., dye, pigment or mag-    the classifying chamber into
at least the coarse netic material), cooling the kneaded mixture for
powder section, the medium powder section and olidificatlon followed by
pulverization. Solid par-  the fine powder section under the action of the
i'cles obtained after pulverization are introduced   20  inertia force of
the feed toner particles In. the gas Into a classifier for removing fine
particle fraction to  stream and the centrifugal: force of the cUrved gas
obtain a product having a prescribed particle size  stream due to Coanda
effect, range.                                                 and
generatihg a sub-atmnospheric pressure in The particle size used herein is
expressed in   the body of the classifying chamber by sucking the terms of
a weight-average particle size based on   25  classifying chamber through
at least one of tihe first the results of measurement, e.g., by a Coulter
to third outlets. counter available from  Coulter Electronics, Inc.
The present invention Is intended as a solution (U.S.A.). This is
hereinafter simply referred to as  to the problems aforesaid. In the
process In accor- waverage particle size" or "weight-average particle
dance with the present invention advantage is tak- size".
9o  en of the beneficial effect of operating under con- For example, to
provide a group of particles-   ditions of reduced pressure. having a
weight average particle size of 10 to 15      Accordingly there is prdvided
a process coi- microns and containing 1 % or less of particles     prising
the common process steps WMst redited, having a particle size smaller than
5 microns, feed  which process is characters~d in that: particles are
subjected to classification by means   35  the absolute value Pi: of a
static pressure Pi of a gas stream classifier or a mechanical classifier
In a first gas Introduction pipe, having a first gas to remove fine
particles with a size below the     inlet opening into the classifying
chamber, at a prescribed value, whereby a product of desired     position
upstream of the first gas inlet is Controlled size is obtained,
to 150 mm.aq. (1o.47kPa) or above by a first gas Such a conventional
process involves a prob-  40  Introduction control means; lein that the
residence time in a conventional clas-  the absolute value : P2.1 of a
static pressure P2 sifier is so long as several minutes so that fine  in a
second gas introduction; pipe, having a second particles can be aggregated
into larger particles  gas inlet opening into the classifying chamber, at a
which are difficult to remove as fine particles. As a  position upstream of
the second gas inlet is con- result, the aggregates can be mixed into a
final  45  trolled to 40 mm.aq. (0.39kPa) or above by a product so that it
becomes difficult to obtain a    second gas introduction control means, the
second product with an accurate particle size distribution.  gas inlet
being disposed farther than the first gas Further, such aggregates can be
disintegrated dur-  inlet with respect to the supply nozzle; and ing the
use of the product toner to cause degrada-     the feed toner material
supplied to the classify- tion in image quality. These problems are pro-
50  ing chamber is distributed under a condition where nounced if a product
with a smaller prescribed size  the absolute value :Pi of the static
pressure P1 is desired.                                         and the
absolute value P2 of the static pressure It is also known to classify solid
particles by  P2 satisfy the relation: Pil - P2I 21 100 mm.aq. using the
Coanda Effect. Mention is made here of    (0.98 k Pa) German Patent
Application DE-2710543-Al. This,  5s     By this process thus it id
possible to produce a in. common with the present invention to be de-
toner having an accurate particle size distribution, scribed below,
discloses a process for producing a  particularly a totter of good quality
and refined toner for developing an electrostatic latent image,  particle
size (e.g. weight-average particle size of 2  
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process also affords possibility  them to the pulverization step. of easily
controlling the classification. Furthermore  An embodiment for providing
such a multi- as classification is relatively fast there is less time
division classifying mean$ may for example be a for aggregation of very
fine particles.             mul-division  classifier as shown in Figure 1
The feed material supplied may be obtained    a   (sectional view) and
Figdre 2 (perspective view). through melt-kneading, cooling and
pulverisation of  Referring to Figures 1 and 2, the classifier has side a
mixture of binder resin, colouring and other ad-  walls 22, 23 and 24, and
a lower wall 25. The side ditives e.g. anti-offset agent, charge control
agent,  wall 23 and the lower wall 25 are provided with etc. Alternatively
the feed material may be obtained  knife edge-shaped classifying wedged 17
and 18, . by suspension polymerisation.                 10  respectively,
whereby the classifying 'zone is di- In a preferred process described
hereinafter    vided into three sections. At a lower portion of the the
absolute values :P11, :  P2: of the static pros-  side wall 22, a feed
material supply nozzle 16 *sures satisfy the relations:
opening into a classifying chamber is provided. A Coanda block 26 is
disposed along the lower tan- .150 mm.aq.(1.47kPa) :Pi1 -I P21 S 700 mm.aq.
16  gential line of the nozzle 16 so as to form a long (6.86kPa); and
elliptic arc shaped by folding the tangential line IP1 lP2= 2 to 10
downwardly. The classifying chamber has an upper wall 27 provided with a
knife edge-Shaped gas- These and other features and advantages of
intake wedge 19 extending downwardly. Above the the present Invention will
become more apparent  20  classifying chamber, gaslintake pipes 14 and 15
-upon a consideration of the following description of  opening into the
classifying chamber are provided. the preferred embodiments of the present
invention  In the intake pipes 14 and 15, a first gas introduc- taken In
conjunction with the accompanying draw-   tlon control means 20 and a
second gas introduc- ings.
tion control means 21, respectively, comprising In the accompanying
drawings:              26  e.g., a damper, are provided; and also static
pres- Figures 1 and 2 are a front sectional view and a  sure gauges 28 and
29 are disposed communica- sectional perspective view, respectively, of an
tively with the pipes 14 and 15, respMctiVeiy. The apparatus for practicing
multi-division classifica-  locations of the classifying wedges 17, 18 and
the tion according to the present invention; and     gas-intake wafer 19
may vary depedirig on the Figure 3 is a schematic view illustrating a clas-
30  kind of the feed material'to be classified and the sification.
apparatus system  for practicing the  desired particle size. At the bottom
of the classify- process according to the present invention.      Ing
chamber, outlets 11, '12 and 13 are disposed Preferred processes embodying
the invention     corresponding' to the respective classifying sec- will
now be described and reference will be made   tions and opening into
the'charmber. The outlets 11, to the drawings aforesaid. The description
that fol-  96  12 and 13 can be respecively provided with shut- lows is
given by way of example only.              ter means like valve means. In
the process of the present invention, feed      The feed material supply
pipe 16 comprises a toner particles obtained through pulverization or  flat
rectangular pipe section and a tapered rectan- polymerization are supplied
to a multi-division clas-  gular pipe section, and it is preferred ih order
to sifying zone or chamber to be classified Into at  40  obtain an
appropriate introduction speed that the least three Particle size fractions
including a large  ratio between the internal size of the flat rectangu-
particle size fraction (coarse powder comprising   lar pipe section and the
narrowest part of the primarily coarse particles), a medium particle size
tapered rectangular pipe section is 20:1 to 1:1, fraction (medium powder
comprising primarily par-   particularly 10:1 to 2:1. ticles having a
particle size within a prescribed or   45  A classifying operation is
effected by using the defined range) and a small particle size fraction
above described multi-division classifying chamber (fine powder comprising
primarily particles having  or zone as follows. The classifying chamber is
a particle size smaller than the prescribed range),  sucked or evacuated to
a reduced pressure i.e. a and each particle size fraction is taken out from
the  pressure below Atmospheric pressure, through at multi-division
classifying zone through an appro-   5o  least one of the outlets 11 12 and
13. A feed toner priate takeout or withdrawal means.                her
material is supplied to the classifyihg chamber The particles of the medium
particle size frac-  through the feed supply nozzle 16 along With a gas
tion thus taken out have a suitable particle size   stream flowing at a
rate of 50 - 300 m/sec, prefer- distribution and may be used as they are.
On the    ably 70 - 200d M/sec. At that time, the first gas other hand, it
is possible to reuse the particles of  66  stream introduction control
means 20 and the sec- the small particle size fraction by recycling them to
ond gas stream introduction control rneahs 21 are the melt-kneading step.
The particles of the large  driven so that the absolute value (i.e.
mraghitude) of particle size fraction may be reused by recycling   a
negative static pressure (gauge pressure) Pi 
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Atmospheric pressure at a position in the  by using a system in which the
classifier is con- Wake pipe 14 upstream of the inlet (downstream
nected with other apparatus by communicating end of the pipe) opening into
the classifying cham-  means such as pipes. A preferred embodimenit of bar
Is 150 mm.aq. (1.47kPa) or above, preferably   such an apparatus system is
shown in Figure 3. 200 mm.aq. (1.96kPa) or above, further preferably   6
The apparatus system  shown in Figure 3 corn- 210 to 1000 mm.aq. (2.06 to
9.80kPa); the absolute  prlses a three-division classifier 1 as explained
with value of a negative static pressure (gauge pres-    reference to
Figures 1 and 2, a metering feeder 2, sure) P2 relative to Atmospheric
pressure at a      a vibration feeder 3, a collecting cyclone 4i a position
in the Intake pipe 15 upstream of the inlet  collecting cyclone 5 and a
collecting cyclone 6 opening into the classifying chamber is 40 mm.aq.  10
connected through commUnication meahs. The (0:39kPa) or above, preferably
45 to 400 mm.aq.     supply of the feed toner material from the metering
(0,44 to 3.92kPa) , further preferably 45 to 70    feeder 2 to the
vibration feeder 3 is perifortned in mm.aq.abs. (0.44 to 0.o9kPa) and the
absolute       an open system. values PI and: P2: satisfying the relation:
Pi P-      More specifically in the apparatus system  the iP2 2 i 00 mm.aq.
(0.98kPa). The pressures are  i7  feed toner material is supplied to the
metering measured downstream of the gas stream control       feeder 2 by
appropriate means, and through the means 20 and 21. The absolute value of
the static  vibration feeder 3 and the feed supply nozzle 16, pressure P2
In the range of 45 to 70 mm.aq. (0.44 -  introduced into the three-division
classifier at a .69kPa) Is especially preferred because fine par-  velocity
of 50 - 300 m/se. As the size of the wa1fcles and coarse particles are more
broadly distrib-   2o  classifying zone or chamber in the classifier 1 is
uted in the classifying zone so that the control of  generally on the order
of (10 - 50 cm) x (10 - 50 the classifying point becomes easier. Further
pref-  cm), the feed toner particles can be generally clas- erably, the
absolute values of the static pressures  sified into three or more particle
Size fractions in a P  and' P2 satisfy the relations of 150 mm.aq.
short period of 0.1 sec to 0.01 sec or less. In the (1.47kPa)  : PI. - P2.1
S 700 mm.aq. (6.86kPa),  25  three-divislon classifier 1, the feed toner
mhaterial is and I P1 /1l P21 = 2 to 10 (preferably 4 to 6).     divided
into the large particles (coarse particles), When WP1l - IP2 1 < 100 mm.aq.
(0.98kPa),       the medium particles (partilles with sizes in the the
classification accuracy is lowered and it be-   prescribed range) and the
small particles (patticles comes impossible to accurately remove the fine
with sizes below the prescribed range). The large powder fraction, so that
the resultant classified   30  particles are theni sent thrduoh an exhaust
pipe 11 product. Is. caused to have a broad particle size  to the
collecting cyclone 6-to be reco\iered. The distribution. When the feed
toner powder material   medium particles are withdrhwn out of the system is
supplied to the classifying chamber at a rate   through an exhaust pipe 1t
and collected by the below 50 misec, the aggregation of the feed pow-
collecting cyclone 5 to be        as a toner der cannot be sufficiently
disintegrated, thus lower-  36  product 51. The small particles are
withdrawn out Ing the classification yield and the classification  of the
system  through an exhaust pipe 13 and accuracy. When the feed toner
material is supplied  collected by the collecting cyclone 4 to be recov- b
the classifying zone at a rate of above 300      ered as fine powder 41
with sizes outside the m/sec, the toner particles can be pulverized be-
prescribed range. The collecting cyclones 4i 5 and cause of collision
therebetween to newly produce   40   6 function as suction and reduced
pressure-genera- fine particles, thus tending to lower the classifica-
tion means for introducing the feed powder ma- tion accuracy.
terial through the nozzle 16 into the classifying The feed toner particles
thus supplied are      chamber. A commercially available embodiment of
caused to fall along curved lines 30 due to the    the multi-division
classifier suitably used in the Coanda effect given by the Coanda block 26
and   46   present invention may include Elbow Jet available the action of
the streams of a gas such as air, so  from Nittetsu Kogyo K.K. that larger
particles (coarse particles) fall along an  As described above, according
to the process outward gas stream to form a fraction outside the   of the
present invention, particles including toner classifying wedge 18, medium
particles (particles   particles obtained through ;pulverization or poly-
having sizes in the prescribed range) form a frac-  so   merization of a
toner material are effectViVly and tion between the classifying wedges 18
and 17,      rapidly classified into a particle fraction comprising and
small particles (particles having sizes below   particles with sizes in a
prescribed range and hav- the prescribed range) form a fraction inward of
the  Ing an accurate particle size distribution. In a con- classifying
wedge 17. Then, the large particles, the  ventional classificatlon system
using a fixed wall- medium particles and the small particles are with-  55
type classifier or a rotational classifier, aggregates drawn through the
outlets 11, 12 and 13, respec-    of fine particles causing fog of
developed images 



tively.                                             are liable to be
formed. lurther, when such ag- The above process may be generally operated
gregates are formred, it Is difficult to separate them 4    7
EP 0 246 074 B1                     8 from the medium particle size
fraction In the con-     A toner produced by the process of the ventional
classification system. According to the   present invention has a stable
triboelectric charge process of the invention, however, the aggregates,
provided by friction between the toner particles, or even if formed, are
disintegrated due to the        between the toner and a toner carryidg
member Coanda effect and/or high-speed movement into   5   such as a sleeve
or carrier. Developrment fog and -   fine particles which are separated
from the medium  scattering of toner around the edge :of a latent * :- -r7
iparticles. Further, even if some aggregates are not  Image
whichhavenotbeenfullysolvedheretofore, disintegrated they can be
simultaneously sepa-      are extremely reduced, ahd a high density of im-
rated as coarse particles, whereby the aggregates   age Is achieved leading
to a good reproducibility *  can be effectively removed as a whole to
increase   10  of half tone. Even in the continuous use of a the
classification yield.                           developer Including the
toner over a long period, A toner for developing electrostatic images ac-
an initial performance can be maintained and high cording to the
pulverization process may be gen-    quality images can be provided over a
long period. erally prepared by. melt-kneading the starting ma-  Further,
even in the use of the toner funder envi- terials Including a binder resin
such as a styrene   1s  ronmental conditions of a. high temperature and a
resin, a styrene-acryllc resin or a polyester resin  high humidity, the
triboelectric charge of the devel- (ordinarily in an amount of 25 - 90 wt.%
of the     oper is stable and little vary as compared.with that toner); a
colorant such  as carbon  black or        when used under
normal'temperature and normal phthalocyanine blue (ordinarily 0.5 - 20 wt.%
of the  humidity, because the presence of extremely fine ' toner) and/or a
magnetic material (ordinarily 10 - 70   20  particles and the aggregate
thereof ate reduced. * wt.% of the toner); an antioffset agent such as low-
Therefore, the fog and decrease in dehsity of im- molecular  weight
polyethylene,  low-molecular     age are reduced, enablihg.the
developfhient of Im- .weight polypropylene or paraffin wax (ordinarily,
ages faithful to latent images. Moreover, the result- 0.1 - 10 wt.%  of the
toner); and a positive or     ing toner images have an excellent transfer
effl- negative charge control agent (ordinarily, 0.1 - 10   26  clency to a
transfer material such as a paper. Even * wt.% of the toner), followed by
cooling, pulverize-  In the use of the toner under the conditions of a tion
and classificationi In case of production of a  low temperature and a low
humidity, .a dIstribution toner through the pulverization process, it is
dif-  of tniboelectric charge is little different from that in ficult to
obtain a uniform melt dispersion of the  the use at normal temperature and
normal humid- starting materials in the kneading step so that the   3o
ity, and because the extreinely fine particle compo- pulverized particles
can Include particles which are  nent having an extremely large charge has
been not suitable as toner particles commingled therein,  removed the toner
produed by the process of the such as those free of a colorant or magnetic
par-   present invention has such charactelistics that ticle or comprising
an individual particle of a single  there occur little reductionr in
density .of. iniage and *    starting material. In the conventional process
in-  36  little fog, and: roughening and scatterIng during volving a long
residence time in the classification  transfer hardlyoccur. stage such
unsuitable particles are liable to ag-      In producing a toner powder
having a smaller gregate with each other and it is difficult to remove
particle size (e.g., an average particle size of 3 to 7 '  the resultant
aggregates, so that toner characteris-  iL), the process of the present
invention can be tics are remarkably impaired thereby. In contrast  40
carried out more effectively than the prior art pro- thereto, in the
process of the invention, the feed  cess is. particles are classified into
three or more fractions  The present invention will now be described in so
that such aggregates are not readily formed,     detail by way of Examples.
and even if formed, they can be removed into the fine particle fraction or
the coarse particle fraction.  46   Example I As a result, a toner product
comprising particles of a uniform mixture and having an accurate particle
Styrene-acrylic acid ester resin  100 wt.parts size distribution is
obtained.                     (weight ratio of styrene to the acrylic ester
7:3, A polymerization toner is prepared by subject-  weight-average
molecular weight of about 300,000) Ing a monomer composition comprising at
least a   so   Magnetite   60 wt.parts polymerizable monomer and a colorant
to suspen-    (particle size: 0.2 a) sion polymerization in the presence of
a poly-      Low   molecular  weight  polyethylene     2 merization
initiator and a dispersion stabilizer. Even  wt.parts if the dispersion
stabilizer particles are allowed to  (welght-average molecular weight of
about 3,000) 



remain in the polymerization toner particles, the   56   Negatively
chargeable  control  agent  2 stabilizer particles can be effectively
separated   wt.parts from the toner particles according to the classlfica-
(Bontrone E81) tion process of the present invention.                 A
toner feed material of a mixture having the 5    9                 EP 0 248
074 B1                   10 3ve prescription was melt-kneaded at 180 * C
for  sulating. The medium powder was used as a toner, Gbout 1.0 hour, and
cooled for solidification. The  and 0.3 % by Weight of hydrophobic silica
was resulting mixture was roughly pulverized into par-  mixed with the
toner to prepare a developer. The tides of 100 to 1,000 microns in a hammer
mill and  prepared developer was supplied to a copier NP- then moderately
pulverized into a weight-average   6   270 RE (available from Canon KK.) to
effect a particle size of 100 am in ACM pulverizer available  copying test.
The results showed that copied im- from Hosokawa Micron K.K. Then, the
pulverized    ages having no log and a good developing prop- -material was
further pulverized by means of a     erty for thin lines were provided;
hypersonic speed jet mill (PJM-1-10, mfd. by Nip- pon Pneumatic Kogyo K.K.)
into a pulverized ma-  lo  Comparative ExaMple 1 terial having a
weight-average particle size of 10.9 urn (containing 11.1 wt.% of particles
having sizes   A pulverized material having a weight-average below 5.04 am
and 4.1 wt.% of particles having    particle size of 10.9 umr produced in
the same sizes above 20.2 arm). The pulverized material was  manner as in
Example 1 was introduded at a rate classified in an apparatus system  as
shown in  15  of 2.0 kg/min and classified in the same apparatus Figure 3
including a muiti-division classifier 1 as  system used in Example 1. shown
in Figures 1 and 2 (Elbow Jet EJ-45-3           For effecting the
introduction, the collecting model, available from Nittetsu Kogyo K.K.),
into  cyclones 4, 5 and 6 communicated with the outlets 'hich the
pulverized material was introduced at a  11, 12 and 13 were operated to
generate a reduced of 2.0 kg/min to be classified Into three frac-  20
pressure in the classification chamber, by which tions including a coarse
powder, a medium powder  the pulverized mnaterial was introduced at. a
velocity and a fine powder under utilization of the Coanda  of about 80
m/sec through the supply noi62e i6. At effect.
this time, the static pressure Pi in the Intake pipe For effecting the
introduction, the collecting  14 was controlled at -70 msh.aq. (100.64kPa),
and cyclones 4, 5 and 6 communicated with the outlets  26  the static
pressure P2 In the intake pipe 15 was 11, 12 and 13 were operated to
generate a reduced  controlled at -50 mm.aq. (1 00.84kPa) pressure in the
classification chamber, by which      A medium powder as a toner was
cofiected in the pulverized material was introduced at a velocity  a yield
of 60 Wt,% in the collecting cycione 9 for of about 100 rn/sec through the
supply nozzle 16.  collecting the classified medium powders Xard had a At
t~his time, the static pressure Pi in the intake  3o  weight-average
particle size of 1.2  rhilcrons pipe 14 at a point upstream of the Inlet to
the   (containing 1.5 wt.% of particles having a particle chamber was
controlled at -280 mm.aq., I.e. -280  size of below 5.04 Ii and i.0 wt. %
of prticles mm H20 (gauge) (98.58kPa), and the static pres-   having a
particle size of 20.2 i. or renov). The sure P2 In the Intake pipe 15 was
controlled at.-60  observation of the medidmr  powder through an mm.aq.
(100.74kPa). (The pressure values just giv-  s3  electron microscope showed
that aggregate of en are gauge values relative to Atmospheric pres-  about
5 i or more was present in dotsi resulting sure and the negative sign
indicates a reduced-   from the aggregation of the extremely firie par-
wressure - Le. a pressure below Atmospheric pres-  ticles. sure). The
Introduced particles were classified in an  The resultant medium powder was
Used as a Instant of 0.01 second or less. A medium powder  4o  toner, and
0.3 % by. weight of hydrophobic silica suitable as a toner was collected in
a yield of 83  was mixed with the toner to prepare a developer. wt.% in the
collecting cyclone 5 for collecting the  The prepared developer was
supplied to a copier classified medium powder, and had a weight-aver-
NP-270RE to effect a copying test. The results age particle size of 1 1.5 u
(containing 0.3 wt.% of  showed that the duplicated images had increased
particles having a particle size of below 5.04 a and   46  fog as compared
with those obtained in Example 1. 0.1 wt.% or less, i.e., a substantially
negligible amount, of particles having a particle size of 20.2 ai  Example
2 or more). As used herein, the term "yield" refers to a percentage of the
amount of the medium powder   Styrene-acrylic acid ester resin  100
wt.parts finally obtained based on the total weight of the   so  (weight
ratio of styrene to the acrylic ester 7:3, powdered material fed.
Substantially no aggregate  weight-average molecular weight of about
300,000) of about 5 LL or larger resulting from the aggrega-  Magnetite
60 wt.parts 



-tion of extremely fine particles was found by the  (particle size: 0.2 aI)
observation  of the obtained medium  powder       Low  molecular weight
polypropylene       2 through an electron microscope.              66
wt.parts The obtained medium powder showed a nega-      (weight-average
molecular weight of about 10,000) tive chargeability with respect to a
sleeve of alu-  Negatively  chargeable  cOntrol agent  2 minum or stainless
steel and was electrically in-  wt.parts 6    11                EP0246074B1
12 (Bontrone E81)                                      Low  molecular
weight polypropylene      2 A toner feed material of a mixture having the
wt.parts above prescription was melt-kneaded at 180 C for  (weight-average
molecular weight of 15,000) about 1.0 hour, and cooled for solidification.
The  Negatively  chargeable  control agent   2 resulting mixture was
roughly pulverized into par-   a   wt.parts tices of 100 to 1000 Ia in a
hammer mill and then  (Bontrone E81) moderately pulverized into a
weight-average par-      A toner feed material of a mixture having the
ticde size of 50 i.m In ACM pulverizer available   above prescription was
mreit-kneaded at 180 C for from Hosokawa Micron K.K. Then, the pulverized
about 1.0 hour, and cooled for solidification. The material was further
pulverized by means of a   to  resulting mixture was roughly pulverized
into par- hypersonic speed jet mill (PJM-410, mfd. by Nip-  tides of 10Q to
1000 a in a hammer mill and then pon Pneumatic Kogyo K.K.) into a
pulverized ma-   moderately pulverized into a weight-average par- terial
having a weight-average particle size of 7.1  tide size of 30 am in ACM
pulverizer available um (containing 12.0 wt.% of particles having sizes
from Hosokawa Micron KAk. Then, the pulverized below 4.0 ulm and 4.0 wt.%
of particles having   is   material was further pulverized by mheans of a
sizes above 12.7 am). The pulverized material was  hypersonic speed jet
mill (PJIM--100, mfd. by Nip- classified in an apparatus system  as shown
In    pon Pneumatic Kogyo K.k.) into a pulverized ma- Figure 3 including a
multi-division classifier 1 as  terial having a weight-average particle
sIze of 5.8 shown in Figures 1 and 2 (Elbow Jet EJ-45-3       am
(containing 13.0 wt.%, of particles having sizes . model, available from
Nittetsu Kogyo K.K.), Into  20  below 3.17 arm and 3.9 wt.%, of particles
having which the pulverized material was introduced at a  sizes above 10.08
lam). The pulverized material rate of 2.0 kg/min to be classified into
three frac-  was classified in an apparatus systemn as shown in tlons
including a coarse powder, a medium powder  Figure 3 including a
multi-division classifier 1 as and a fine powder under utilization of the
Coanda  shown in Figures 1 and 2 (Elbow Jet EJ45-3 effect.
26  model, available from Nittetsu Kogyo. K;K.), into For effecting the
introduction, the collecting  which the pulverized material was introduced
at a cyclones 4, 5 and 8 communicated with the outlets  rate of 2.0 kg/min
to be classified into three frac- 11 12 and 13 were operated to generate a
reduced  tions including a coarse powder, a medium powder pressure in the
classification chamber, by which   and a fine powder under utilization of
the Coanda the pulverized material was Introduced at a velocity  so
effect. of about 110 rn/see through the supply nozzle 16.     For efFecting
the ihtroduction, the collecting At this time, the static pressure Pi in
'the intake  cyclones 4, 5 anid 6 comirunicated with the outlets pipe 14 at
a point upstream of the inlet to the   11, 12 and 13 Were operated to
generate a reduced chamber  was  controlled  at  -420  mm.aq.
pressure ih the classification chamber; by which, (97.21kPa), and the
static pressure P2 in the intake   35  the pulverized material was
introduced at a velocity pipe 15 was controlled at -70 mm.aq. (100.64kPa).
of about 120 rn/sec throubh the supply nozzle 16. The introduced particles
were classified in an In-  At this time, the static pressure P1 In the
intake stant of 0.01 second or less. A medium powder     pipe 14 at a point
upstteam of the Inlet to the suitable as a toner was collected in a yield
of 84  chamber  was  controlled  at  -600  mm.aq. wt.% in the collecting
cyclone 5 for collecting the   40  (95.45kPa)i and the static pressure P2
in the intake classified medium powder, and had a weight-aver-  pipe 15 was
controlled at -70 mm.aq. (100.64kPa). age particle size of about 7.5 a
(containing 2.5   The introduced particles were classified In an in- wt.%
of particles having a particle size of 4.0 ai and  stant of 0.01 second or
less. A medium powder 0.1 wt.% or less, i.e., a substantially negligible
suitable as a toner was collected in a yield of 81 amount, of particles
having a particle size of above   45  wt.% in the collecting cyclone 5 for
collecting the 12.7 a). Substantially no aggregate of about 3 a or
classified medium powder, and had a weight-aver- larger resulting from the
aggregation of extremely  age particle size of about 6.2 ai: (co0taining
2.0 fine particles was found by the observation of the  wt.% of particles
having a particle size of below obtained medium powder through an electron
mi-    3.17 U and 1.0 wt.% of particles having a particle croscope.
5o  size of above 10.08 a). Sbbstantially no aggregate 



of about 3 . or larger resulting from the aggrega- Example 3
,tin of extremely fine particles was found by the observation  of the
obtained medium  powder Styrene-acrylic acid ester resin  100 wt.parts
through an electron microscope. (weight ratio of styrene to the acrylic
ester 7:3,  56 weight-average molecular weight of about 300,000)
Comparative Example 2 Magnetite     60 wt.parts (particle size: 0.2 a)
Example 1 was repeated, except that the pul- 7    13                 EP 0
248 074 B1                     14 ized material was introduced at a rate of
.65         stream of the first gas inlet (19/22) is controlled m/sec, the
static pressure Pi was changed to -200       to 150 mm.aq. (1.47kPa) or
above by a first mm.aq., (99.37kPa) and the static pressure P2. was
gas introduction control means (20); changed to -150 mm.aq. (99.88kPa). As
a result,            the absolute value P2 of a negative stat- the stream
of the fed pulverized material was bi-   5   Ic pressure P2 relative to
Atmospheric pres- ased toward the Coanda block 26 to cause an
sure in a second gas introduction pipe (15). insufficient dispersion in the
classifying zone,        having a second gas inlet (19/24) opening into
whereby the separation of the coarse powder, the        the classifying
chamber (30), at a position (29) medium powder and the fine powder was
insuffi-          upstream  of the second gas Inlet (19/24) is cient.
70       controlled to 40 mm.aq. (0.39kPa) or above by The particles
recovered as the medium powder         a second gas introduction control
means (21), fraction had an average particle size of 11.2 arm,      the
second gas inlet (19/24) being disposed whereas they contained about 1 wt.%
of particles        farther than the first gas inlet (16/22) With re-
having a particle size below 5.04 urn and about 2       spect to the supply
nozzle (16); and wt.% of particles having a particle size of above   i5
the feed toner material supplied to the 20.2 am. thus showing a clearly
broader particle        classifying chamber Is distributed under a con-
size distribution compared with that of Example 1.      dition where the
absolute value   Pi l of the static pressure Pi and the absolute value P2
t-lalms                                                    of the static
pressure P2 satisfy the relation: K>
20       IP1-' P2 1  100 mm.aq. (0.98kPa). 1. A process for producing a
toner for developing an electrostatic latent image, comprising:       2. A
process according to claim 1, wherein the providing a classifying chamber
(Figs 1          reduced pressure in the classification chamber and 2)
which is divided into at least three         (30) is generated by sucking
the classification sections (11, 12. 13) Including a coarse powder  25
chamber through all of the first to third outlets section having a first
outlet (11) for withdrawing  (11, 12, 13). a coarse powder (61), a medium
powder sec- tion having a second outlet (12) for withdrawing  . A process
according to claim 1, wherein the a medium  powder (51) and a fine powder
feed toner material is supplied to the classify- section having a third
outlet (13) for withdraw-   30  ing chamber (30) at a velocity of 70 - 200
ing a fine powder (41);                             m/sec through the
supply nozzle (16). supplying to the classifying chamber (30) a feed toner
material comprising toner particles  4. A process according to Claim 1,
wherein the of 20 am or less in particle size in a proportion   absolute
value I1i I of the static pressure Pi Is of 50% or more by number through a
supply   s5      200 mm.aq. (1.96kPa) or above. pipe having a supply nozzle
(16) opening into the classifying chamber (30) at a velocity of up  5. A
process according to Claim 4, wherein the to 300 m/sec along with a gas
stream flowing         absolute value IP, I of the static pressure Pt is K>
through the pipe;                                    210 to 1000 mm.aq.
(2.06 to 9.8OkPa). distributing the feed toner material sup-   40 plied to
the classifying chamber (30) into at    6. A process according to Claim 1,
wherein the least the coarse powder section, the medium         absolute
value IP21 of the static pressure P2 is powder section and the fine powder
section          45 to 400 mm.aq. (0.44 to 3.92 kPa). under the action of
the inertia force of the feed toner particles in the gas stream and the
cen-   4s  7. A process according to Claim 6. wherein the trifugal force of
the curved gas stream due to      absolute value IP21 of the static
pressure P2 is Coanda effect,                                      45 to 70
mm.aq. (0.44 to 0.69kPa) and generating a sub-atmospheric pres- 



sure in the body of the classifying chamber      &  A process according to
Claim 1, wherein the (30) by  sucking  the classifying  chamber   so
absolute value I11 I of the static pressure Pi through at least one of the
first to third outlets  and the absolute value IP21 of the static pres-
(11, 12, 13);                                       sure P2 satisfy the
relations of: characterised in that the absolute value : P 1 of a negative
stat-     150 mm.aq (1.47kPa) SIPiI- IP2IS700 mm.aq.- ic pressure Pi
relative to Atmospheric pres-  55    (6.86kPa), and sure in a first gas
introduction pipe (14), having  {PI I IP21 = 2 to 1 0. a first gas inlet
(19/22) opening into the clas- sifying chamber (30), at a position (28) up-
9. A process according to Claim 1, wherein the 8    Sized material was
introduced at a rate of 65         stream of the first gas inlet (19/22) is
controlled m/sec. the static pressure Pi was changed to -200      to i50
mm.aq. (1 .47kPa) or above Oiy a first mm.aq., (99.37kPa) and the static
pressure P2 was      gas introduction control means (20); changed to -150
mm.aq. (99.86kPa). As a result,            the absolute value  P2 1 of a
negative stat- the stream of the fed pulverized material was bi-   a  ic
pressure P2 relative to Atmosph&6ic pres- ased toward the Coanda block 26
to cause an            sure In a second gas introduction pipe (15),
Insufficient dispersion in the. classifying zone,      having a second gas
inlet (19/24) opening into whereby the separation of the coarse powder, the
the classifying chamber (30), at a position (29) medium powder and the fine
powder was insufi-         upstream  of the second gas inlet (i9/2-) is
cdent.                                        to       controlled to 40
mm.aq. (0.39kPa) or above by The particles recovered as the medium powder
a second gas introduction control means (21), fraction had an average
particle size of 11.2 am,      the second gas inlet (49/24) being disposed
whereas they contained about 1 wt.% of particles       farther than the
first gas inlet (16/22) With re- having a particle size below 5.04 ilm and
about 2      spect to the supply nozzle (16); and wt.% of particles having
a particle size of above   is    the feed toner Material supplied to the
20.2 um, thus showing a clearly broader particle       classifying chamber
is distributed under a con- size distribution compared with that of Example
1.     diltion where the absolute value : F0i of the static pressure Pi and
the absolute value UP2 ',lalms
of the static; pressure P2 satisfy the eolation: 20      !Pi: - 1P2 2  100
mm.aq. (0.98kPa)., 1. A process for producing a toner for developing an
electrostatic latent image, comprising:      2. A process according to
claim 1i wherein the providing a classifying chamber (Figs 1
reduced pressure in the classification chamber and 2) which is divided into
at least three         (30) Is genefated by surking the clfstification
sections (11, 12, 13) Including a coarse powder  2M  chamber through all of
the first to third outlets section having a first outlet (11) for
withdrawing  (11j 12, 13). a coarse powder (61), a medium powder sec- tion
having a second outlet (12) for withdrawing  3  A process according to
claim 1, wherein the a medium  powder (51) and a fine powder
feed toner material is supplied to the classify- section having a third
outlet (13) for withdraw-  3s  Ing chamber (30) at a velocity of: 70.- 900
ing a fine powder (41);                             mi/sec throUgh the
supply nozzle (16). supplying to the classifying chamber (30) a feed toner
material comprising toher particles  4. A process according to, Claim 1, wh
.rein the of 20 urm or less in particle size in a proportion  absolute
value P1 [ of the static pressgre P1 is of 50% or more by number through a
supply  96       200 mmaq: 1 -96kPa) o nabove. pipe having a supply nozzle
(16) opening into the classifying chamber (30) at a velocity of up  5. A
process according to,, Claim 4, wherein the to 300 m/sec along with a gas
stream flowing        absolute value P11 j of the static presdure PI is
through the pipe;                                   210 to 1000 mm.aq.
(2.06 to 9.8OkPa). distributing the feed toner material sup-   40 , plied
to the classifying chamber (30) into at  6. A process according to Claim 1,
wherein the Mleast the coarse powder section, the medium        absolute
value IP21 of the static presOUre P2 is powder section and the fine powder
section          45 to 400 mm.aq. (0.44 to 3.92 kPa). under the action of
the inertia force of the feed toner particles in the gas stream and the
cen-   4s  7. A process according to, Claim 6, wherein the trifugal force
of the curved gas stream due to      absolute value IP21 of the static
pressure P2 is Coanda effect,                                      45 to 70
mm.aq. (0.44 to 0.69kPa) 



and generating a sub-atmospheric pres- sure in the body of the classifying
chamber     8. A process according to Claim 1, wherein the (30) by sucking
the classifying chamber  5o        absolute value IPI  of the static
pressure Pi through at least one of the first to third outlets  and the
absolute value IP21 of the static pres- (11, 12,13);
sure P2 satisfy the relations of: characterlsed in that the absolute value
iP.: of a negative stat-     150 mm.aq (1.47kPa) S|I1 - 1P21i7O0 mm.aq.- ic
pressure Pi relative to Atmospheric pres-  55    (e.86kPa), and -      sure
In a first gas introduction pipe (14), having  P1i I 4P21 = 2 to 10. a
first gas inlet (19122) opening into the clas- sifying chamber (30), at a
position (28) up-    9. A process according to Claim 1, wherein the 8    15
EP0246074B1                       16 101111111LI1111111 D toner particles
comprise a binder resin, a col-        caract&iW  en ce qUe la valeur
absolue orant; an antioffset agent, and a charge control    I P1  d'uhn
pression statique hn6ative P1 par agent.
rapport A Ila pression, atmosphlrique dans uh premier conduit (14)
:dintroduction: de gaz. pre- 10. A process according to Claim 1, wherein
the   5    sentant une premiere entree de gaz (19/22) toner particles have
been prepared through          debouchant dans lia hambre de tti (30) dans
' pulverizatilon.                                   une position (28) en
amont de ia' premiere entree de gaz (19/24) est rdglee a 150 mm 11. A
process according to Claim 1, wherein the        d'eau (1,47 kPa) ou
au-dessus de cette valeur toner particles have been prepared through   io
par un premier moyeh. (20) de reglage d'intro- suspension polymerization.
duction de gaz; Ia valeur absolue : P2: d'une pressioh sta- 12 A process
according to Claim .2, wherein the        tique ndgative P2 par rapport a
ia; presslon sucking of the classifying chamber is effected
atmospherlque dens un second :conduit (15) by a collecting cyclone (4,5,6).
16       d'introduction de gaz ayant une oconde eti- trie de gaz (19/24)
d6boucharit darus ia cham- 1& A process according to Claim 1, wherein the
bre de tri (30) dans une position. 29) en amont static pressures Pi and P2
are respectively         de la seconde entr6eede gaz (19/24) est rdg We
controlled by a damper (20,21).                     a 40 mm d'eau (0,39
kPa) ou au-dessus par un 20      second moyen (21) de reglage
d'lntrodUctioh Revendlcatlons                                          de
gaz Ia seconde entr~e de gaz (.19/24) 6tant disposee plus loin qie la
premi*e entree de PocMd6 de production d'un toner pour le d6-         gaz
(16/22) par rapport l la buse' dtamene -. :- Veloppoment d'une imag
electrostab'que la-        (16); et la charge de toner introdulte dans la
tente, qui consiste                        25       chambre de tri est
ripartie dans des conditions a realiser une chambre de tri (figures 1 et
selon lesquelles la valeur absolue.  P: de la .2) qul est dlvis6e en au
moins trois sections      pression statique P1 e Ia valeur absolue ! Po
(11, 12, 13) comprenant une section de poudre       de la presslon statique
P2 .vrifient ia.relation: grossibre ayant une premibre sortie (11) per-
IP11 - IP2i Z 100 mm d'eau (0,98 kPa). ''rnettant de ddcharger une poudre
grosslbre  so (61), une section de poudre moyenne ayant       2. Proc&14
suivant la revendication 1 dans lequel une deuxibme sortie (12) pour
ddcharger une         la pression 0rdulte dans la chambte de tri (30)
poudre moyenne (51) et une section de poudre        est engeoh e pe  tie
auccion erc   dans :   fine ayant une troisiame sortie (13) pour d4-
la charbre de tri par l'ensemble dof reomibre, "charger une poudre fine
(41);             35       deuxibme et trolsibme sorties (I1 i 2i13). a
faire arriver a la chambre de tri (30) une .   charge de toner comprenant
des particules de    3. Proc6d6 suivant la re endication 1 dans lequel
toner de diamrtre 6gal ou inf6rieur a 20 Urn       la charge de toner eot
affien~e 3 la chambre dans une proportion numdrique 6gale ou sup6-
de tri (30) a une vitesse de 70 a 200 rn/s par *   tleure & 50% par un
conduit d'amen6e pourvu  4o  la buse d'amen~e (1f6) *   d'une buse (16)
debouchant dans la chambre de tri (30) & une vitesse s'6levant a 300 m/s en
4. Proced6 suivant la reVendication 1 dans loquel mame temps qu'un courant
de gaz passant             la valeur absolue IPi| de la pression statique
dans le conduit;                                    Pi est egale ou
sup6deure a 200 mm d'eau a distribuer la charge de toner amen~e a   4s
(1,96 k0a); 



Ia chambre de tri (30) dans, au moins la section de poudre grossibre, la
section de poudre       5. Procd6 suivant la revendication 4, dang loquel
moyenne et la section de poudre fine sous           la valeur absolue jPij
de la pressibn statique I'action de la force d'inertie des particules de
P1 va de 210 h 1000 mm d'eau :(2,06 a 9,80 charge de toner dans le courant
de gaz et de   50   kPa). Ia force centrifuge du courant courbe de gaz
rdsultant de l'effet Coanda, et,                6. Procdd6 stivant la
revendication 1, dans lequel a engendrer une pression infdrieure A la
la valeur absolue 1P21 de la pression statique presslbn atmosphdrique dans
l'enceinte de la        P2 va de' 45 a 400 .mm d'eau (.44    3,92 chambre
de tri (30) par une succion exercde   65    kPa). sur la chambre de tri par
au moins l'une des premibre, deuxibme et troisibme sorties (11,    7.
Proc6ddesilvant la rbvendication 6 dans lequel 12, 13);
la valeur absolue i'21 de la pression statique 9~~    17                 EP
0 248 074 B1                    18          C 1111111 llll liii lll! Ii l
P2 va de 45 a 70 mm d'eau (0,44 d 0,69 kPa).        das
Ausgangs-Tonermaterial, das. der.- Kassier- kammer (30) zugefthrt Mirdm
unter der Wirkung 8  Procede suivant la revendlcation 1, dans lequel
der Tragheitskraft der Ausgangs-Tonerteilchen la valeur absolue IPi j de la
pression statique    in dem Gasstrom und der Zentrifugaikraft des Pi et la
valeur absolue IP21 de la pression   5     wegen des Coanda-Effekts
gekrUmmten Gas- statique P2 v~rifient les relations:               stroms
in mindestens den Grobpulverabschnitt, den Mittelpuhverabschnitt und den
Feinpulver- 150 mm d'eau (1,47kPa) <1P1 I - 1P21 c 700 mm      abschnitt
vereilt wird und d'eau                                               in dem
lorper der Klassierkammer (30) ein (6,86 KPa) et IJPI IP21 = 2   10.
10       unter dem Atmosphgreddruck liegender Druck erzeugt wird; indem die
Klassierkamtiner durch 9. Proc~d6 suivant la revendication 1, dans lequel
mindestens einen des ersten bis dritten Aus- les particules de toner
comprennent une r~sine     lasses ( I, 12, 13) gesaugt wirdi dadurch
utilisde comme liant, un colorant, un agent         gekennzelchnet, da#
anti-offset et un agent de reglage de charge.  15   der Absolutwert IPI I
esnes bezUglich des Atmo- spharendruckes negatlvbn statischen Druckes 10.
Proc4dM suivant la revendication 1, dans lequel    Pi in elnem ersten
Gdseinflhrungsrohr (14), ies particules de toner ont et6 pr6par6es par
das einen ersten GaseinlaR (19/22) hat, der in pulverisation.
.die Klasslerkammer (30) mtndet, an elner be- 20      zUglich des ersten
Gaseinlasses (19/22) strom- 11. ProcMd6 suivant la revendication 1, dans
lequel    aufwarts befindlichen Stelle (28) durch eine des parficules de
toner ont ete prdpardes par       erste  GaseinfUhrungs-Steuereinrichtung
(20) polymdrisafton en suspension.                       auf 150 mm WS
(1,47 kPa) oder dafUber ein- gestellt wird, 12. Procedd suivant la
revendication 2, dans iequel  25  der Absolutwert IP21 elnes bezUglich. des
Atmo- la succion agissant sur la chambre de trl est       spharendruckes:
negativbn statfschen Elruckes exercee par un cyclone collecteur (4, 5, 6).
P2 in einem zweiten Gaseinfahrungsrohr (15), das einen zWeiten GaseilhIaB
(19/24). Ktit der in .13 Procede sulvant la revendlcation 1; dans lequei
die Klassierkammer (30) mUndet, an Miner be- les pressions statiques PI et
P2 sont rdgldes   30  zUglich des zwelten  Gaseinlasses  (19/24)
respectivement par un registre (20, 21).           stromautwarts
befindlichen Stelle (29) durch eine zweite
Gaseinfahrahdis-Steuerbihrichtung Patentansprllche.
(21) auf 40 Mnm WS (0Oi39 kPa) od*. datUber eingestellIt wird, wobei der
zweite G;aseinlaO 1. Verfahren zur Herstellung esnes Toners fUr die  36
(19/24) bezUglich der ZufUhrungsdUse (16) Entwicklung eines
elektrostatischen Latentbil-     weiter enffernt angeordnet ist als der
erste des (Ladungsbildes), be! dem                        GaseinlaB
(19/22), und eine Klassierkammer (Fig. 1 und 2) bereltge-        das
Ausgangs-Tonermaterial, des det Kiassier- stellt wird, die In mindestens
drel Abschnitte      kammer zugefUhrt wird, unter der Bedingung (11, 12,
13) aufgeteilt ist, zu denen sin Grob-  40  verteilt wird, daB der
Absolutwert iP,j Jdes stati- pulverabschnitt, der einen ersten AuslaB (11)
schen Druckes PI und der Absolutwert 1P21 flr die Entnahme eines groben
Pulvers (61)          des statischen Druckes P2 die BezielHung: IP I hat,
sin Mittelpulverabschnitt, der einen zwei-     - 1  ' 100 mm WS (0,98 kPa)
erfUllen. 



ten AuslaB (12) ftr die Entnahme eines mittle- ren Pulvers (51) hat, und
sin Feinpulverab-  4s  2. Verfahren nach Anspruch 1, be! dem der ver-
schnitt, der elnen dritten AuslaB (13) fUr die      minderte Druck in der.
Kiassiarkainiiner (30) Entnahme sines feinen Pulvers (41) hat, geh8-
erzeugt wird, Indem die Klassierkamrmer durch renj
den ersten, zweiten und dritten Auslal (11, 12, der Klasslerkammer (30)
durch sin Zufth-            13) gesaugt wird. rungsrohr, das sine
ZufohrungsdUse (16) hat,  so die in die Klassierkammer (30) mUfdet, sin
3. Verfahren hach Anspruch 1, bei dem  das Ausgangs-Tonermaterial, des
Tonertellchen mit       Ausgangs-Tonermaterial der Klassierkammer *lier
Teilchengroie von 20 am oder weniger          (30) durch die ZufUhrungsdUse
(16) mit elder in einem auf die Zahl bezogenen Anteil von 50
Geschwindigkeit von 70ibis 200 m/s zugefUhrt % oder mehr enthalt, mit elder
Geschwindig-  5S    wird. :keit bis zu 300 m/s zUsammen mit elnem. durch
des Rohr str8menden Gasstrom zuge-        4. Verfahren nach Anspruch 1 be!
dem der Abso- f~hrt wird,                                        lutwert
1PaI des statischen Druckes P1 be! 200 10    19                 EP 0 246
074 B1                   z20      *  c mm WS (1,96 kPa) oder darOber liegt.
5. Verfahren nach Anspruch 4, bel dem der Abso- lutwert 1P11 des statischen
Drucks Pi be! 210 bis 1000 mm WS (2,06 bis 9,80 kPa) liegt.  5 6. Verfahren
nach Anspruch 1, bei dem der Abso- lutwert IP21 des statischen Druckes P2
be! 45 bis 400 mm WS (0,44 bis 3,92 kPa) liegt. 10 7. Verfahren nach
Anspruch 6, bel dem der Abso- lutwert IP21 des statischen Druckes P2 bel 45
bis 70 mm WS (0,44 bis 0,69 kPa) liegt. 8. Verfahren rinach Anspruch 1, be!
dem der Abso-  i5 lutwert 1P1I des statischen Druckes Pi und der
Absoiutwert 1122 des statischen Druckes P2 die Beziehungen: 150 mm WS (1 47
kPa) S   I - lP2j S 700 mm WS (6,86 kPa) und IP IP21 = 2 bis 10 erfillen.
20 9. Verfahren nach Anspruch 1, bel dem die To- nerteilchen ein
Bindemittelharz, ein Farbmittel, ein Mittel gegen Abschmutzen und ein La-
dungssteuerungsmittel enthalten.           25 10. Verfahren nach Anspruch
1, be! dem die To- nertelichen durch Pulverisleren hergestellt wor- den
sind. 30 11. Verfahren nach Anspruch 1, bel dem die To- nertelichen durch
Suspensionspolymerisation hergestelt worden sind. 12. Verfahren nach
Anspruch 2, be! dem das Sau-  36 gen der Klassierkammer durch einen
Abschel- dezyklon (4, 5, 6) bewirkt wird. -1. Verfahren nach Anspruch 1,
bei dem die stati- schen Dricke Pi und P2 jeweils durch eine   40
Drosselklappe (20, 21) eingestellt bzw. gesteu- ert werden. 45 60    


