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Description

FIELD OF THE INVENTION

[0001] The present invention relates to electrostatog-
raphy, including electrography and electrophotography,
and more particularly, to a development system with mul-
tiple augers for an electrophotographic printer.

BACKGROUND OF THE INVENTION

[0002] The three channel development system used
in electrophotographic printers has a development roller
that moves developer containing toner into proximity with
a primary imaging member, usually a photoconductor.
The first channel contains a feed auger, a second channel
contains a second auger, a third channel contains at least
a third auger, and possibly a fourth auger. The primary
imaging member is used for forming an electrostatic im-
age. The developer used in development systems of this
type contains magnetic particles and marking particles.
The marking particles are removed from the development
system to form an image on the primary imaging member.
[0003] The flow of developer through the three channel
development system is such that developer is fed from
the third channel to a first end of the feed auger in the
first channel. As the developer travels longitudinally down
the length of the feed auger, a portion of the developer
is fed transversely from the feed auger to the develop-
ment roller to produce a layer of developer on the devel-
opment roller. The remainder of developer in the first
channel continues to travel longitudinally down the length
of the feed auger.
[0004] To produce a uniform image, the layer of devel-
oper on the development roller should be uniform along
its length. The developer that is fed to the development
roller moves over the development roller and is not re-
turned to the feed auger. Instead it drops into the second
auger in the second channel. Consequently, the volume
of developer in the first channel decreases along the
length of the first channel in the direction of developer
flow along the first channel.
[0005] Developer moves longitudinally in the same di-
rection in both the first channel and the second channel,
from the first end of the augers to the second end, which
is at the rear of the development system. At the rear of
the development system, the developer collected by the
second channel and the remaining developer in the first
channel are both dropped into the third channel. It is also
at this point that replenishment marking particles may be
added to the developer to replace the marking particles
that have been applied to the primary imaging member.
The developer is moved longitudinally along the third
channel by the third auger, or possibly by a third and forth
auger acting together, toward the first end of the feed
auger. The developer that has traveled the length of the
third channel is fed to the first end of the feed auger in
the first channel, so that the developer is cycled contin-

uously from the first channel to the development roller,
from the first and second channels to the third channel,
and from the third channel to the first channel while the
development system is running.
[0006] In comparison, two channel development sys-
tem designs often have the characteristic that developer
that has travelled over the development roller is dropped
back into the channel from which it was fed to the devel-
opment roller. Some of this developer will have had mark-
ing particles removed by the image. In other words, the
concentration of marking particles in the developer is re-
duced as the developer is used for image development,
returned to the feed auger, and subsequently travels
down the feed auger of a two channel development sys-
tem. As the toner concentration decreases, the devel-
oped mass and image density also decrease undesira-
bly.
[0007] An advantage of the three channel design com-
pared to a two channel design is that the marking particle
concentration is maintained down the length of the first
channel. However, the volume of developer in the first
channel does not remain constant down its length, usu-
ally resulting in more developer on the development roller
near the first end of the feed auger, where there is a
relatively large volume of developer in the first channel.
Near the second end of the feed auger, where there is a
relatively small volume of developer, less developer is
transferred to the development roller.
[0008] It is advantageous to have a constant mass flow
of developer at any point along the entire length of the
development roller as well as having a constant marking
particle concentration in the developer that is presented
to the primary imaging member via the development roll-
er. Specifically, it is advantageous to have a means of
maintaining the developer feed to the development roller
despite the reduction in developer volume down the
length of the first channel. A development system ac-
cording to the first part of claim 1 is known from US
2010/0202805 A1.

SUMMARY OF THE INVENTION

[0009] Briefly, according to one aspect of the present
invention, a development system for an electrophoto-
graphic printer with multiple augers contains developer,
a first channel containing a feed auger, and a develop-
ment roller where the radial magnetic field of the feed
pole increases along the length of the development roller
in the direction of developer transport in the first channel.
The increasing feed pole strength ensures that a uniform
layer of developer is formed on the development roller
despite the volume of developer in the first channel de-
creasing along the length of the first channel in the direc-
tion of developer flow.
[0010] The invention as defined by the appended
claims and its objects and advantages will become more
apparent in the detailed description of the preferred em-
bodiment presented below.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is a cross-sectional view of an electrophoto-
graphic printer.
FIG. 2 is a transverse cross-sectional view of a de-
velopment system for an electrophotographic printer
according to an embodiment of the invention.
FIG. 3 is a longitudinal cross-sectional schematic
view of a development system for an electrophoto-
graphic printer according to an embodiment of the
invention.
FIG. 4 is a longitudinal cross-sectional view of the
development roller, the feed auger and the first chan-
nel showing the developer level in the first channel.
FIG. 5A and FIG. 5B are transverse cross-sectional
views of the development roller showing the mag-
netic field strengths.
FIG. 6A is an isometric view of the development roller
magnet assembly.
FIG. 6B is a cross-sectional view of the magnet as-
sembly near the first end of the development roller.
FIG. 6C is a cross-sectional view of the magnet as-
sembly near the second end of the development roll-
er.
FIG. 7A is a cross-sectional view of the developer
roller magnet assembly near the first end of the de-
velopment roller and shows the feed pole magnet.
FIG. 7B is a cross-sectional view of the developer
roller magnet assembly near the second end of the
development roller.
FIG. 7C shows the shape of the pole halfway down
the length of the development roller.
FIG. 8A and FIG. 8B are cross-sectional views of a
development roller magnet assembly wherein a
plastic separator separates the feed pole bar magnet
from the magnetic development roller magnet as-
sembly core.
FIG. 9A and FIG. 9B show cross-sectional views of
the developer roller magnet assembly where a mu-
metal sheet has been added adjacent to the feed
pole.

DETAILED DESCRIPTION OF THE INVENTION

[0012] The present invention will be directed in partic-
ular to elements forming part of, or in cooperation more
directly with the apparatus in accordance with the present
invention. It is to be understood that elements not spe-
cifically shown or described may take various forms well
known to those skilled in the art.
[0013] FIG. 1 shows an electrophotographic (EP) en-
gine 100 or printer, often referred to as a tandem print
engine including EP modules (120A, 120B, 120C, 120D,
120E, and 120F), wherein each contains a single primary
imaging member 115 and a single development system
(10A, 10B, 10C, 10D, 10E, and 10F) to print on receiver

111. The EP printer is shown having dimensions of A x
B which, in one example, are 521 x 718mm or less.
[0014] Development stations 10A-10D would typically
contain marking particles that are typically used in most
color prints. For example, marking particles of the sub-
tractive primary colors cyan, magenta, yellow, and black
would typically be contained in four of these development
stations, and have typical optical densities such that a
monolayer coverage (i.e. sufficient application of marking
particles such that a microscopic examination would re-
veal a layer of marking particles covering between 60%
and 100% of a primary imaging member) would have a
transmission density in the primarily absorbed light color,
as measured using a device such as an X-Rite Densito-
meter with Status A filters of between 0.6 and 1.0).
[0015] The additional development systems can be
used to print specialty marking particles that are com-
monly used for many applications, selectively deter-
mined by a control element. An individual operating or
owning (hereafter referred to as the operator) the EP en-
gine could control the control element and this effectively
determines which specialty marking particles would print.
For example, a full-color image can be made using mark-
ing particles that function as ink containing typical cyan,
magenta, yellow, and black subtractive primary colorants
such as pigment particles or dyes.
[0016] The marking particles are contained in a devel-
opment system that develops an electrostatic latent im-
age and is in proximity to a cylindrical primary imaging
member or a frame of a primary imaging member in the
form of a continuous web. Additional marking particles
corresponding to specialty toners or inks are contained
in one of a plurality of development systems, any one of
which can be brought into proximity with a primary imag-
ing member bearing an electrostatic latent image and
convert that electrostatic latent image into a visible im-
age. For example, the electrophotographic engine shown
in FIG. 1 contains six print modules. Four of the modules
would each contain a single development system con-
taining marking particles of one of the four subtractive
primary colors.
[0017] The fifth and sixth EP modules 120E and 120F
are shown with development systems, each containing
marking particles having the function of a distinct spe-
cialty ink that can convert an electrostatic latent image
into a visible image with only that specific specialty ink.
For example, if clear toner is commonly used as a mark-
ing particle by a particular EP engine, the fifth develop-
ment system 10E could contain clear toner. Alternatively,
other marking particles that would be commonly used
throughout a variety of jobs can be contained in the fifth
EP module. The sixth EP module 120F is also capable
of selectively printing a specialty marking particle. Imag-
es produced with specialty marking particles include
transparent, raised print, MICR magnetic characters,
specialty colors and metallic toners as well as other im-
ages that are not produced with the basic color marking
particles.
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[0018] Another example is white toner as a specialty
toner. The first development system, 10A, may contain
white toner. In this example, the white toner would be the
last marking particle added to the toner deposit on the
intermediate transfer member (ITM) 150. Upon transfer
to the receiver 111, the white toner would be on the bot-
tom of the toner stack against the paper and allow the
formation of a subtractive colorant image on a colored
paper by building the image on top of an image-wise de-
posit of the white toner. Development systems 10B, 10C,
10D, and 10E could contain marking particles with the
typical subtractive colorants and 10F could contain a sec-
ond specialty toner such as clear.
[0019] Development systems suitable for use in this
invention include dry development systems containing
two component developers such as those containing
both marking particles and magnetic carrier particles.
The development systems used for two component de-
velopment can have either a rotating magnetic core, a
rotating shell around a fixed magnetic core, or a rotating
magnetic core and a rotating magnetic shell. It is pre-
ferred that the marking particles used in practicing this
invention are toner that is a component of dry developer.
Marking particles are removed from the development
system when images are printed. Replacement marking
particles are added to the development systems 10A-
10F by replenishment stations 158, each of which con-
tains the appropriate marking particle.
[0020] In the example shown in FIG. 1, after each de-
velopment system develops the electrostatic latent im-
age on the primary imaging member (PIM) 115, thereby
converting the electrostatic latent image a visible image,
each image is transferred, in register, to an intermediate
transfer member (ITM) 150. The ITM can be in the form
of a continuous web as shown or can take other forms
such as a drum or sheet. It is preferable to use a compliant
intermediate transfer member, such as described in the
literature, but noncompliant ITMs can also be used.
[0021] The receiver sheets are held in the printer at a
paper tray (paper source) 105 and, in the example shown,
enter the paper path 106 so as to travel initially in a coun-
terclockwise direction. The paper could also be manually
input at manual input 190 from the left side of the elec-
trophotographic engine. The printed image is transferred
from the ITM to the receiver and the image bearing re-
ceiver then passes through a fuser 170 where the image
is permanently fixed to the receiver. The image then en-
ters a region where the receiver either enters an inverter
162 or continues to travel counterclockwise. If the receiv-
er enters the inverter, it travels clockwise, stops, and then
travels counterclockwise back onto the duplex path 180.
This inverts the image, thereby allowing the image to be
duplexed. Prior to the inverter is a diverter 152 that can
divert the receiver sheet from the inverter and send it
along the paper path in a counterclockwise direction. This
allows multiple passes of the receiver on the simplex side,
as might be desired if multiple layers of marking particles
are used in the image or if special effects such as raised

letter printing using large clear toner are to be used. Op-
eration of the diverter to enable a repeat of simplex and
duplex printing can be visualized using the duplex path
180 shown in FIG. 1.
[0022] It should be noted that, if desired, the fuser 170
can be disabled so as to allow a simplex image to pass
through the fuser without fusing. This might be the case
if an expanded color balance in simple printing is desired
and a first fusing step might compromise color blending
during the second pass through the EP engine. Alterna-
tively, a fusing system that merely tacks, rather than fully
fuses, an image and is known in the literature can be
used if desired such as when multiple simplex images
are to be produced. The image can also be sent through
a subsystem that imparts a high gloss to the image, as
is known in the literature and is described in commonly
assigned co-owned U.S. Patent Nos. 7,212,772;
7,324,240; 7,468,820; and 7,687,213, as well as U.S.
Publication No. 2008/0159786, which are hereby incor-
porated by reference.
[0023] FIG. 2 is a transverse cross-sectional view of a
development system 10 for an electrophotographic print-
er according to an embodiment of the invention. A devel-
opment roller 11 is adjacent a feed auger 13 in a first
channel 12. The cross-sectional view of FIG. 2 shows a
low volume 21 of developer 14 containing magnetic par-
ticles and marking particles 25 (not to scale), with the
marking particles represented schematically as a filled-
in circle and the magnetic particles as an unfilled circle.
[0024] The configuration of the magnetic field 27 of the
development roller 11 is shown schematically inside the
development roller. The poles and regions around the
development roller are labeled to denote the function that
each pole performs. The material is picked up from the
first channel 12 by the magnetic field associated with the
feed pole F.
[0025] The correct mass of developer is metered onto
the development roller by the combined action of the me-
tering pole M, the metering skive 17, and the rotation of
the development roller shell, provided that an excess of
developer is delivered to the metering skive. The devel-
oper is transported into proximity to the PIM 115 by the
action of the transport (feed) pole Tf and rotation of the
development roller shell. The development pole D is ac-
tive in the development zone where the developer is si-
multaneously contacting the PIM and the development
roller.
[0026] The developer is then transported away from
the development zone by the action of the transport (re-
turn) pole Tr and the rotation of the development roller.
The developer falls into the second channel 15 where
the radial magnetic field strength goes to zero in the strip-
ping zone S. The developer is moved to the rear of the
development system by second auger 16. The developer
collected by the second channel 15 and the remaining
developer in the first channel 12 are both dropped into
the third channel 19, where at least a third auger 20
moves the developer to the front of the station, where it
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is fed to the first end of the feed auger 13 in the first
channel 12.
[0027] FIG. 3 is a longitudinal cross-sectional sche-
matic view of a development system for an electropho-
tographic printer according to an embodiment of the in-
vention that shows a direction of developer flow 18 in the
first channel 12 along an axis of the feed auger 32. The
decreasing volume of developer in the first channel 12
is indicated by the decreasing length of the arrows 18 in
the direction of developer flow. Uniform flow of developer
over the development roller 11 is indicated by similar ar-
rows of the same size. Increasing volume of developer
in the second channel 15 is indicated by the increasing
length of the arrows in the direction of developer flow.
The arrows also indicate that developer from the first
channel and the second channel is collected in the third
channel 19, where it is mixed and fed to the first channel.
[0028] FIG. 4 is a perspective view of a feed auger 13
and a development roller 11 shown in longitudinal cross-
section. The reduction in the volume of developer 14 in
the first channel is indicated by the level of developer 40
and the shaded region in the drawing. At the first end of
the first channel where the volume of developer is larger,
a weaker magnetic field is sufficient to attract the required
mass of developer to the development roller. The mag-
nitude of the radial magnetic field at the feed pole position
is indicated by the length of the arrows 41. As developer
is transported from the first channel onto the develop-
ment roller and into proximity to the PIM and then into
the second channel, the volume of developer in the first
channel decreases. The radial magnetic strength of the
feed pole is increased down the length of the develop-
ment roller to compensate for the decrease in the devel-
oper volume in the first channel. The increase in radial
field strength allows sufficient developer to be picked up
by the development roller as the developer level in the
first channel decreases. If the magnetic field strength did
not increase down the length of the development roller,
the magnetic field would not be strong enough to pick up
sufficient developer, as the magnetic field strength would
be too low at the height of the reduced volume of devel-
oper.
[0029] FIG. 5A and FIG. 5B are transverse cross-sec-
tional views of the development roller 11 that show the
relative radial magnetic field strengths of the feed pole
(F) at the first end (front of the development station) of
the development roller where the level of developer in
the first channel is high (FIG. 5A) and at the second end
(rear of the development station) where the level of de-
veloper in the first channel is low (FIG. 5B). The increase
in radial magnetic field strength down the length of the
development roller allows sufficient developer to be
picked up from the first channel even though the level of
developer in the first channel is decreasing from the first
end to the second end.
[0030] There are several methods that can be used to
modify the strength of the magnetic field of the develop-
ment roller feed pole. If the magnetic poles of the devel-

opment roller magnet assembly comprise physically dis-
crete bar magnets, it is possible to adjust the strength of
the feed pole by changing the geometry of the feed pole
magnet. As shown in FIGS. 6A-6C, the height 51 and
width 52 of the feed pole magnet 50 of the development
roller magnet assembly 45 can increase from the first
end of the development roller 11 where the developer
level is high in the first channel to the second end of the
development roller where the developer level is low in
the first channel. FIG. 6A is an isometric view of the de-
velopment roller magnet assembly 45, FIG. 6B is a cross-
sectional view of the magnet assembly near the first end
of the development roller and FIG. 6C is a cross-sectional
view of the magnet assembly near the second end of the
development roller. In this example both the height and
width of the feed pole bar magnet are changed down the
length of the development roller.
[0031] It is possible to get the desired effect by chang-
ing only the height or the width of the feed pole magnet
or by changing the geometry of the feed pole magnet in
some other manner. An example of such a geometry
change is shown in FIG. 7A and FIG. 7B. FIG. 7A is a
cross-sectional view of the developer roller magnet as-
sembly 45 near the first end of the development roller
and shows the feed pole magnet 50 having a shape
where one corner of the bar magnet has been removed.
FIG. 7B is a cross-sectional view of the developer roller
magnet assembly 45 near the second end of the devel-
opment roller and shows the feed pole magnet 50 having
the shape of an annular sector. To effect the increase in
magnetic field down the length of the development roller,
the feed pole magnet would smoothly transition from the
largely quadrilateral shape to the annular sector shape
down the length of the development roller. FIG. 7C shows
the shape of the pole halfway down the length of the
development roller. FIGS. 6A-6C and FIGS. 7A-7C illus-
trate two possible geometry configurations for the feed
pole magnet that would change the feed pole magnetic
field strength down the length of the development roller.
Other geometry changes are certainly possible and with-
in the scope of the invention.
[0032] Another means of modulating the magnetic field
strength of the feed pole is by changing the material
and/or geometry of the core on which the bar magnets
are mounted. If the core of the developer roller magnet
assembly is composed of a soft magnetic material, then
the strength of the feed pole can be modulated by spacing
the feed pole magnet away from the developer roller mag-
net assembly core with a diamagnetic material such as
plastic. FIG. 8A and FIG. 8B are cross-sectional views
of a development roller magnet assembly where a plastic
separator 53 is used to separate the feed pole bar magnet
from the magnetic development roller magnet assembly
core 54 with a separation that decreases from the first
end of the development roller to the second end of the
development roller. FIG. 8A shows a cross-sectional view
of the developer roller magnet assembly 45 at the first
end of the development roller and FIG. 8B shows a cross-
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sectional view of the developer roller magnet assembly
45 at the second end of the development roller. The plas-
tic separator decreases in thickness from the first end of
the development roller to the second end of the devel-
opment roller.
[0033] A high magnetic permeability material such as
mu-metal can also be used to modulate the strength of
the magnetic field of the feed pole. FIG. 9A shows a cross-
sectional view of the developer roller magnet assembly
45 at the first end of the development roller where a mu-
metal sheet 55 has been added adjacent to the feed pole.
The mu-metal sheet will shunt the magnetic field lines of
the feed pole so that they do not extend as far radially
from the feed pole, thus reducing the strength of the mag-
netic field due to the feed pole in the first channel at the
first end of the development roller. The geometry of the
mu-metal sheet changes down the length of the devel-
opment roller so that the magnetic field strength of the
feed pole increases in the first channel from the first end
of the development roller to the second end of the devel-
opment roller. An example of how the geometry of the
mu-metal sheet might change is shown in Figure 9B,
which is a cross-sectional view of the developer roller
magnet assembly 45 approximately half way down the
length of the development roller. The mu-metal sheet 55
at this position is approximately half the size of the mu-
metal sheet at the first end of the development roller.
[0034] If the developer roller magnet assembly does
not comprise discrete bar magnets but is instead pro-
duced from a cylinder of magnetic material that is mag-
netized in a pattern to produce the pole pattern, the mag-
netization fixture could be controlled such that the mag-
netic field strength of the feed pole increases from the
first end of the development roller to the second end.
[0035] For either the discrete bar magnet or the con-
tinuous cylinder configuration it may be necessary to
make modifications to the adjacent poles so that they
retain their function as the radial magnetic field strength
of the feed pole is modulated. In the example develop-
ment roller shown in FIG. 2 it may be necessary to change
the geometry or the magnetization level of the metering
pole or the transport return pole so that those poles retain
their function and the development roller assembly is ca-
pable of supplying a uniform layer of developer into prox-
imity to the primary imaging member.
[0036] In the example shown in FIG. 2, a 5-pole design
was selected to support five discrete and different func-
tions around the development roller. Depending on func-
tional requirements, the number of poles may be larger
or smaller than the design shown. A 4-pole design is typ-
ically smaller in size and would require that two of the
indicated functions are collapsed into a single function,
e.g. the metering zone M and the transport feeding zone
Tf might be accomplished in a single pole. The magnetic
field between the 4-poles must be re-balanced by chang-
ing geometry and magnetization level of the magnetic
poles to generate the desired radial field components
capable of supplying a uniform layer of developer into

the proximity to the primary imaging member. For the
example development roller shown in FIG. 2, the field
was maximized for the development zone D with inter-
mediate fields for the transport feed zone Tf and the me-
tering zone M and weak field in the transport return zone
Tr and no field in the stripping zone S. The field in the
feed zone F was varied along the lateral dimension of
the development roller from a maximum to about 35%
according to this invention.

PARTS LIST

[0037]

10 development system
10A-10F development system
11 development roller
12 first channel
13 feed auger
14 developer
15 second channel
16 second auger
17 metering skive
18 direction of developer flow
19 third channel
20 third auger
21 low volume
25 magnetic particles and marking particles
27 magnetic field
32 axis of the feed auger
40 developer level
41 representation of radial magnetic field

strength
45 developer roller magnet assembly
50 feed pole magnet
51 height of feed pole magnet
52 width of feed pole magnet
53 plastic separator
54 developer roller magnet assembly core
55 mu-metal sheet
100 electrophotographic (EP) engine or print-

er
105 paper source
111 receiver
106 paper path
115 primary imaging member (PIM)
120A-120F electrophotographic (EP) module
150 intermediate transfer member (ITM)
152 diverter
158 replenishment station
162 inverter
170 fuser
180 paper path
190 manual input
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Claims

1. A development system for an electrophotographic
printer (100) with multiple augers comprising:

a development roller (11);
a first channel (12) containing a feed auger (13)
and
developer;
a second channel (15) containing a second au-
ger (16);
wherein developer from the first channel is fed
to the
development roller;
wherein developer from the development roller
is released
to the second channel;
a feed magnet (50) in the development roller;
and characterized in that a strength of a pickup
field of the feed magnet in the development roller
for feeding developer from the first channel to
the development roller, increases in direction of
a developer flow in the first channel from a first
end of the development roller where the devel-
oper level is high in the first channel to a second
end of the development roller where the devel-
oper level is low in the first channel.

2. The development system as in claim 1 wherein the
strength of the pickup field of the feed magnet is in-
creased in the direction of developer flow in the first
channel by changing the shape of the feed magnet.

3. The development system as in claim 1 wherein the
strength of the pickup field of the feed magnet is in-
creased in the direction of developer flow in the first
channel by increasing the height of the feed magnet
in a direction radial to the axis of the development
roller.

4. The development system as in claim 1 wherein the
strength of the pickup field of the feed magnet is in-
creased in the direction of developer flow in the first
channel by increasing the width of the feed magnet
in a direction tangential to the axis of the develop-
ment roller.

5. The development system as in claim 1 wherein the
strength of the pickup field of the feed magnet is in-
creased in the direction of developer flow in the first
channel by increasing the magnetic coupling be-
tween the feed magnet and a developer roller mag-
net assembly core in the direction of developer flow
in the first channel.

6. The development system as in claim 1 wherein the
strength of the pickup field of the feed magnet is in-
creased in the direction of developer flow in the first

channel by changing the geometry of a high mag-
netic permeability component placed in proximity to
the feed magnet such that the shunting of the mag-
netic field of the feed magnet decreases in the direc-
tion of developer flow in the first channel.

7. A development system (10) for an electrophoto-
graphic printer with multiple augers comprising:

a development roller (11); a first channel (12)
containing a feed auger (13) and developer;
a second channel (15) containing a second au-
ger (16); a third channel (19) containing a third
auger (20); wherein developer from the first
channel is fed to the development roller trans-
ported across at least a portion of the develop-
ment roller;
wherein developer from the development roller
is released to the second channel or the third
channel;
a feed magnet (50) in the development roller;
and
wherein a strength of a pickup field of the feed
magnet in the development roller for feeding de-
veloper from the first channel to the develop-
ment roller, increases in direction of a developer
flow in the first channel from a first end of the
development roller where the developer level is
high in the first channel to a second end of the
development roller where the developer level is
low in the first channel.

8. The development system as in claim 7 wherein the
strength of the pickup field of the feed magnet is in-
creased in the direction of developer flow in the first
channel by changing the shape of the feed magnet.

9. The development system as in claim 7 wherein the
strength of the pickup field of the feed magnet is in-
creased in the direction of developer flow in the first
channel by increasing the height of the feed magnet
in a direction radial to the axis of the development
roller.

10. The development system as in claim 7 wherein the
strength of the pickup field of the feed magnet is in-
creased in the direction of developer flow in the first
channel by increasing the width of the feed magnet
in a direction tangential to the axis of the develop-
ment roller.

11. The development system as in claim 7 wherein the
strength of the pickup field of the feed magnet is in-
creased in the direction of developer flow in the first
channel by increasing the magnetic coupling be-
tween the feed magnet and a developer roller mag-
net assembly core in the direction of developer flow
in the first channel.
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12. The development system as in claim 7 wherein the
strength of the pickup field of the feed magnet is in-
creased in the direction of developer flow in the first
channel by changing the geometry of a high mag-
netic permeability component placed in proximity to
the feed magnet such that the shunting of the mag-
netic field of the feed magnet decreases in the direc-
tion of developer flow in the first channel.

Patentansprüche

1. Entwicklungssystem für einen elektrophotographi-
schen Drucker (100) mit mehreren Schnecken, wel-
ches Folgendes aufweist:

eine Entwicklungswalze (11);
einen ersten Kanal (12), der eine Förderschne-
cke (13) und einen Entwickler enthält;
einen zweiten Kanal (15), der eine zweite
Schnecke (16) enthält;
wobei ein Entwickler vom ersten Kanal zur Ent-
wicklerwalze gefördert wird;
wobei Entwickler von der Entwicklungswalze in
den zweiten Kanal freigegeben wird;
einen Fördermagnet (50) in der Entwicklungs-
walze; und
dadurch gekennzeichnet, dass
eine Stärke eines Aufnahmefeldes des Förder-
magneten in der Entwicklungswalze zum För-
dern von Entwickler vom ersten Kanal zur Ent-
wicklungswalze in einer Richtung eines Ent-
wicklerflusses in dem ersten Kanal von einem
ersten Ende der Entwicklungswalze, wo das Ni-
veau des Entwicklers in dem ersten Kanal hoch
ist, zu einem zweiten Ende der Entwicklungs-
walze zunimmt, wo das Niveau des Entwicklers
in dem ersten Kanal niedrig ist.

2. Entwicklungssystem nach Anspruch 1, wobei die
Stärke des Aufnahmefeldes des Fördermagneten in
der Richtung des Entwicklerflusses in dem ersten
Kanal vergrößert wird durch Verändern der Form des
Fördermagneten.

3. Entwicklungssystem nach Anspruch 1, wobei die
Stärke des Aufnahmefeldes des Fördermagneten in
der Richtung des Entwicklerflusses in dem ersten
Kanal vergrößert wird durch Vergrößern der Höhe
des Fördermagneten in einer Richtung radial zu der
Achse der Entwicklungswalze.

4. Entwicklungssystem nach Anspruch 1, wobei die
Stärke des Aufnahmefeldes des Fördermagneten in
der Richtung des Entwicklerflusses in dem ersten
Kanal vergrößert wird durch Vergrößern der Breite
des Fördermagneten in einer Richtung tangential zur
Achse der Entwicklungswalze.

5. Entwicklungssystem nach Anspruch 1, wobei die
Stärke des Aufnahmefeldes des Fördermagneten in
der Richtung des Flusses des Entwicklers in dem
ersten Kanal vergrößert wird durch Vergrößern der
magnetischen Koppelung zwischen dem Förderma-
gneten und einem Magnetanordnungskern der Ent-
wicklerwalze in der Richtung des Flusses des Ent-
wicklers in dem ersten Kanal.

6. Entwicklungssystem nach Anspruch 1, wobei die
Stärke des Aufnahmefeldes des Fördermagneten in
der Richtung des Flusses des Entwicklers in dem
ersten Kanal vergrößert wird durch Verändern der
Geometrie einer Komponente mit hoher magneti-
scher Permeabilität, die in der Nähe des Förderma-
gneten angeordnet ist, so dass der Nebenschluss
des Magnetfeldes des Fördermagneten in der Rich-
tung des Flusses des Entwicklers in dem ersten Ka-
nal abnimmt.

7. Entwicklungssystem (10) für einen elektrophotogra-
phischen Drucker mit mehreren Schnecken, wel-
ches Folgendes aufweist:

eine Entwicklungswalze (11);
einen ersten Kanal (12), der eine Förderschne-
cke (13) und einen Entwickler enthält;
einen zweiten Kanal (15), der eine zweite
Schnecke (16) enthält;
einen dritten Kanal (19), der eine dritte Schne-
cke (20) enthält;
wobei ein Entwickler aus dem ersten Kanal zur
Entwicklungswalze gefördert wird, und zwar
transportiert über zumindest einen Teil der Ent-
wicklungswalze;
wobei der Entwickler von der Entwicklungswal-
ze zum zweiten Kanal oder
dritten Kanal freigegeben wird;
einen Fördermagnet (50) in der Entwicklungs-
walze; und
wobei eine Stärke eines Aufnahmefeldes des
Fördermagneten in der Entwicklungswalze zum
Fördern von Entwickler aus dem ersten Kanal
zur Entwicklungswalze in einer Richtung eines
Flusses des Entwicklers in dem ersten Kanal
von einem ersten Ende der Entwicklungswalze,
wo das Niveau des Entwicklers in dem ersten
Kanal hoch ist, zu einem zweiten Ende der Ent-
wicklungswalze, wo das Niveau des Entwicklers
in dem ersten Kanal niedrig ist, zunimmt.

8. Entwicklungssystem nach Anspruch 7, wobei die
Stärke des Aufnahmefeldes des Fördermagneten in
der Richtung des Flusses des Entwicklers in dem
ersten Kanal vergrößert wird durch Verändern der
Form des Fördermagneten.

9. Entwicklungssystem nach Anspruch 7, wobei die
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Stärke des Aufnahmefeldes des Fördermagneten in
der Richtung des Flusses des Entwicklers in dem
ersten Kanal vergrößert wird durch Vergrößern der
Höhe des Fördermagneten in einer Richtung radial
zu der Achse der Entwicklungswalze.

10. Entwicklungssystem nach Anspruch 7, wobei die
Stärke des Aufnahmefeldes des Fördermagneten in
der Richtung des Flusses des Entwicklers in dem
ersten Kanal vergrößert wird durch Vergrößern der
Breite des Fördermagneten in einer Richtung tan-
gential zur Achse der Entwicklungswalze.

11. Entwicklungssystem nach Anspruch 7, wobei die
Stärke des Aufnahmefeldes des Fördermagneten in
der Richtung des Flusses des Entwicklers in dem
ersten Kanal vergrößert wird durch Vergrößern der
magnetischen Koppelung zwischen dem Förderma-
gneten und einem Magnetanordnungskern der Ent-
wicklungswalze in der Richtung des Flusses des Ent-
wicklers in dem ersten Kanal.

12. Entwicklungssystem nach Anspruch 7, wobei die
Stärke des Aufnahmefeldes des Fördermagneten in
der Richtung des Flusses des Entwicklers in dem
ersten Kanal vergrößert wird durch Verändern der
Geometrie einer Komponente mit hoher magneti-
scher Permeabilität, die in der Nähe des Förderma-
gneten angeordnet ist, so dass der Nebenschluss
des Magnetfeldes des Fördermagneten in der Rich-
tung des Flusses des Entwicklers in dem ersten Ka-
nal abnimmt.

Revendications

1. Système de développement pour une imprimante
électro-photographique (100) munie de multiples ta-
rières comprenant :

un rouleau de développement (11) ;
un premier canal (12) comprenant une tarière
d’alimentation (13) et un révélateur ;
un deuxième canal (15) contenant une deuxiè-
me tarière (16) ;
dans lequel le révélateur du premier canal est
fourni au rouleau de développement ;
dans lequel le révélateur du rouleau de déve-
loppement est libéré vers le deuxième canal ;
un aimant d’alimentation (50) dans le rouleau
de développement ; et
caractérisé en ce que
l’intensité d’un champ de prélèvement de
l’aimant d’alimentation dans le rouleau de déve-
loppement, pour fournir du révélateur à partir du
premier canal au rouleau de développement,
augmente dans la direction d’un flux de révéla-
teur dans le premier canal à partir d’une premiè-

re extrémité du rouleau de développement où
le niveau de révélateur est haut dans le premier
canal jusqu’à une deuxième extrémité du rou-
leau de développement où le niveau de révéla-
teur est bas dans le premier canal.

2. Système de développement selon la revendication
1, dans lequel l’intensité du champ de prélèvement
de l’aimant d’alimentation augmente dans la direc-
tion du flux de révélateur dans le premier canal en
modifiant la forme de l’aimant d’alimentation.

3. Système de développement selon la revendication
1, dans lequel l’intensité du champ de prélèvement
de l’aimant d’alimentation augmente dans la direc-
tion du flux de révélateur dans le premier canal en
augmentant la hauteur de l’aimant d’alimentation
dans une direction radiale vers l’axe du rouleau de
développement.

4. Système de développement selon la revendication
1, dans lequel l’intensité du champ de prélèvement
de l’aimant d’alimentation augmente dans la direc-
tion du flux de révélateur dans le premier canal en
augmentant la largeur de l’aimant d’alimentation
dans une direction tangentielle à l’axe du rouleau de
développement.

5. Système de développement selon la revendication
1, dans lequel l’intensité du champ de prélèvement
de l’aimant d’alimentation augmente dans la direc-
tion du flux de révélateur dans le premier canal en
augmentant le couplage magnétique entre l’aimant
d’alimentation et un noyau d’ensemble formant
aimant de rouleau de révélateur dans la direction du
flux de révélateur dans le premier canal.

6. Système de développement selon la revendication
1, dans lequel intensité du champ de prélèvement
de l’aimant d’alimentation augmente dans la direc-
tion du flux de révélateur dans le premier canal en
changeant la géométrie d’un composant à haute per-
méabilité magnétique placé à proximité de l’aimant
d’alimentation de telle sorte que le shuntage du
champ magnétique de l’aimant d’alimentation dimi-
nue dans la direction du flux de révélateur dans le
premier canal.

7. Système de développement (10) pour une impri-
mante électro-photographique munie de multiples
tarières d’alimentation comprenant :

un rouleau de développement (11) ;
un premier canal (12) contenant une tarière d’ali-
mentation (13) et un révélateur ;
un deuxième canal (15) contenant une deuxiè-
me tarière (16) ;
un troisième canal (19) contenant une troisième
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tarière (20) ;
dans lequel le révélateur provenant du premier
canal est fourni au rouleau de développement
transporté à travers au moins une portion du rou-
leau de développement ;
dans lequel le révélateur provenant du rouleau
de développement est libéré vers le deuxième
canal ou le troisième canal ;
un aimant d’alimentation (50) dans le rouleau
de développement ; et
dans lequel l’intensité d’un champ de prélève-
ment de l’aimant d’alimentation dans le rouleau
de développement, pour fournir le révélateur à
partir du premier canal au rouleau de dévelop-
pement, augmente dans la direction d’un flux de
révélateur dans le premier canal à partir d’une
première extrémité du rouleau de développe-
ment où le niveau de révélateur est haut dans
le premier canal jusqu’à une deuxième extrémi-
té du rouleau de développement où le niveau
de révélateur est bas dans le premier canal.

8. Système de développement selon la revendication
7, dans lequel l’intensité du champ de prélèvement
de l’aimant d’alimentation augmente dans la direc-
tion du flux de révélateur dans le premier canal en
changeant la forme de l’aimant d’alimentation.

9. Système de développement selon la revendication
7, dans lequel l’intensité du champ de prélèvement
de l’aimant d’alimentation augmente dans la direc-
tion du flux de révélateur dans le premier canal en
augmentant la hauteur de l’aimant d’alimentation
dans une direction radiale vers l’axe du rouleau de
développement.

10. Système de développement selon la revendication
7, dans lequel l’intensité du champ de prélèvement
de l’aimant d’alimentation augmente dans la direc-
tion du flux de révélateur dans le premier canal en
augmentant la largeur de l’aimant d’alimentation
dans une direction tangentielle à l’axe du rouleau de
développement.

11. Système de développement selon la revendication
7, dans lequel l’intensité du champ de prélèvement
de l’aimant d’alimentation augmente dans la direc-
tion du flux de révélateur dans le premier canal en
augmentant le couplage magnétique entre l’aimant
d’alimentation et un noyau d’ensemble formant
aimant de rouleau de révélateur dans la direction du
flux de révélateur dans le premier canal.

12. Système de développement selon la revendication
7, dans lequel intensité du champ de prélèvement
de l’aimant d’alimentation augmente dans la direc-
tion du flux de révélateur dans le premier canal en
changeant la géométrie d’un composant à haute per-

méabilité magnétique placé à proximité de l’aimant
d’alimentation de telle sorte que le shuntage du
champ magnétique de l’aimant d’alimentation dimi-
nue dans la direction du flux de révélateur dans le
premier canal.
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