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device which removes residual electrical charge from the drum portion, a
charging device (such as a scorotron) The present invention relates
generally to printing  which negatively charges the drum portion, and a
dis- and copying devices, and more particularly relates to  charge device
(such as a digitally controlled laser beam) electrophotographic printers
and copiers utilizing mag-  5  which forms the electrically discharged
image areas on netic brush structures to handle adevelopermaterial and  the
otherwise negatively charged drum portion. The deposit tonertherefrom
ontoan organic or inorganic pho-  drum side surface portion is then again
rotated into ad- toconductor drum.                                  jacency
with a trimmed quantity of developer externally For many years xerographic
development process-  carried by the magnetic roller. es were utilized in
printers and copiers for the develop-  10  After a given portion of the
trimmed developer ma- ment of latent images borne on a photoconductive me-
terial carried by the rotating magnetic roller has trans- dia. In modem
electrophotographic copiers and printers,    ferred its toner constituent
to the rotating drum, the now however, the conventional cascade xerographic
process  toner-depleted developer portion remains magnetically is seldom
used, primarily due to the undesirably large  adhered to the roller and is
rotated back into the devel- size of its necessary components and its
relatively low  15 oper sump at which time additional non-depleted devel-
process speed. Instead, a development process com-  oper material (i.e.,
developer containing both toner and monly referred to as 'magnetic brush'
development is  carrier material) is magnetically adhered to the depleted
nowwidely used in place of the cascade xerographic de-  developer layer and
passed across the previously men- velopment process.
tioned metering blade on its way to the side surface of In a conventional
magnetic brush developer system  20 the rotating drum. This conventional
developer transfer utilized in an electrophotographic printer or copier, a
scheme, used in conjunction with magnetic brush devel- magnetic roller is
rotated within a sump structure in which  opment, is commonly referred to
as an 'open loop' de- a predetermined quantity of dry developer mix is dis-
veloper transfer path. posed, the developer mix consisting of a
magnetically  While the use of this open loop developer routing is
attractable carrier material and a dry toner material re- 25 widely
accepted and practiced in the printer/copier art, it movably adhered
thereto. The rotating magnetic roller    is subject to a variety of well
known problems, limitations attracts a quantity of the developer and
magnetically ad-  and  disadvantages.  For example, conventional heres it
to its outer side surface, with the carrier portion  open-looped magnetic
brush development modules of the attracted developer quantity being
externally coat-  used in electrophotographic machines, such as printers ed
with toner and projecting radially outwardly from the  30 and copiers, are
quite susceptible to print quality degra- rotating roller in bristle-like
fashion, thus giving the side  dation andvariation overthe operating life
of the module. surface of the roller the appearance of a 'brush'.  This is
due in large part to the unavoidable progressive The magnetically adhered
quantity of developer is  build-up of depleted developer material on the
magnetic then rotated past a metering blade which trims' the ra-  roller.
As this depleted layer progressively thickens, the dially projecting
developer material bristles to a prede- 36 ratio of toner to carrier
material in the overall developer termined, generally uniform length. The
trimmed devel-    layer approaching the metering blade also progressively
oper material rotationally exiting the metering blade is  diminishes. then
rotated into close adjacency with a side surface por-  Related to this
problem are the problems of image tion of a rotating organic photoconductor
drum. Previous  density depletions and surges, and the difficulty of suffi-
to being brought into adjacency with the trimmed devel- 40 ciently meeting
instantaneous demands for additional oper material on the magnetic roller,
negatively charged  toner such as when graphics or other large image areas
v   'background' areas, and discharged 'image' areas (cor-  are to be
printed. Additionally, the conventional open responding to the printed
indicia to be transferred to pa-  loop method of magnetic brush development
tends to un- per stock operatively fed through the printer or copier),
desirably shorten the effective operating life of a given are formed on the
side surface portion of the rotating  46 quantity of carrier material and
the OPC drum. drum.                                                  US-A-4
731 632 discloses a toner development de- Toner from the trimmed developer
layer is electrical-  vice for a copying machine, which includes a magnetic
ly stripped from its carrier material and forced onto the  roller from
which developer is scraped off by a primary previously discharged image
areas of the drum side sur-  scraper located within the developing box
Itself. In face portion the toner-covered discharged areas on the  60
US-A-4 173 405 there is described a similar type of ap- drum are then
rotated into adjacency with the paper  paratus in which an auger transports
developer, fed to it stock being fed through the machine, and the toner
from  at one end from a sump, to holes along the length of a the discharged
drum areas is electrically drawn onto the  magnetic roller. paper stock and
thermally cured thereon                It would be highly desirable and it
is an object of the The drum side surface portion from which toner has  56
present invention to provide improved magnetic brush been transferred to
the moving paper stock is then se-  development apparatus and methods which
would elim- quentially rotated past a scraper blade which removes  inate or
at least significantly reduce the aforementioned residual toner from the
drum portion, a discharge lamp  problems, limitations and disadvantages
typically asso- 2  
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conventional magnetic brush development  developer is not permitted to
simply remain on the roller apparatus and methods of the type described
above.  for subsequent application thereon of non-depleted de- According to
the present invention therefore, there  veloper material. is provided a
method of applying toner to a moving toner  Instead, according to the
present invention, the de- transfer member in an image reproduction
machine, by  5  velopment module is operated in a unique 'closed loop"
means of a rotating roller, the method further comprising  fashion which
advantageously precludes the undesira- the steps of:
ble build-up of toner-depleted developer on the magnetic roller typically
associated with the conventional open adhering a quantity of developer
material to a sur-    loop operation of magnetic brush development modules.
face of the rotating roller, the developer material hav-  10 The closed
loop method of magnetic brush development ing separable toner and carrier
constituents;   control provided by the present invention basically com-
depositing toner onto the toner transfer member  prises the steps of
stripping away the toner-depleted de- from the adhered quantity of
developer material in a  veloper from the magnetic roller prior to the
rotation of manner leaving toner-depleted developer material  the depleted
developer into the developer sump; trans- adhered to the roller surface;
's ferring the stripped-away, depleted developer into the removing the
toner-depleted developer material  sump; transferring toner from the toner
cartridge into the from the rotating roller into a well;
developer sump; mixing the transferred toner and deplet- adding toner to
the removed toner-depleted devel-  ed developer within the sump to form
reconstituted de- oper material to form therewith a reconstituted  veloper;
and permittingan essentiallydeveloperlessside developer material;
20 surface portion of the rotating roller, entering the sump, transferring
the toner-depleted material from the  to magnetically adhere thereto a
quantity of reconstituted well to a sump prior to the step of toner
addition; and  developer for subsequent rotational delivery thereof to
thereafter repeating the steps with reconstituted  the rotating OPC.
developer material being used; characterised In    In an illustrated
embodiment of the closed loop de- that:
25 velopment module of the present invention, the structure the developer
material is evenly deposited along the  utilized to carry out the
aforementioned method prefera- full length of the rotating roller; and
bly comprises a horizontally sloped recycling wall struc- the toner
addition step is performed byamixerstruc-  ture which underlies the
magnetic roller and its associ- ture within the sump, the sump being
adjacentto and  ated developer sump. During rotation of the magnetic
disposed along the full length of the roller.  30  roller, first stripper
blade means strip away the depleted developer from the roller and directs
the detached de- As used herein, the term 'printing machine' (or 'ap-
veloper into the upper end of the well, whereupon the paratusn) is intended
to encompass any type of image  developertravelsby gravity into the lower
end of thewell. reproduction machine (including printers and copiers)
Next, a rotating magnetic recycle roller disposed in which utilizes the
transfer of a toner portion of a devel- 35 the lower end of the wall picks
up the depleted developer oper material to an electrically charged toner
transfer  and rotationally delivers it into engagement with a sec- member,
such as a latent image bearing organic photo-  ond blade structure that
strips the depleted developer conductor drum (OPC).
from the recycle roller. This stripped off developer is then In a preferred
embodiment thereof, the apparatus in-  forced into the developer sump, via
a suitable wall open- cludes a rotationally driven magnetic roller disposed
in  40 ing therein, at a location adjacent an inflow of toner from a
developer sump adapted to hold a quantity of develop-  the toner cartridge.
Mixer means, disposed within the de- er material having a ferrite or other
magnetically compa-  veloper sump, then operate to mix toner and depleted
rable carrier constituent and a toner constituent. During  developer (i.e.,
the carrier developer constituent) enter- operation of the development
module, and rotation of the  ing the sump to form therefrom the
reconstituted devel- OPC, the roller operates to magnetically adhere a
quan- 45 oper and deliver the same to an essentially developer- tity of
developer to its outer side surface and then rota-  less side portion of
the magnetic roller being rotated tionally transport the adhered developer
into adjacency  through the sump. with a side surface portion of the
rotating drum which  In a preferred embodiment, the first stripper blade
electrically draws the toner constituent from the passing  means comprise
an elongated blade structure carried by developer portion and deposits it
onto 'image" areas of 50 the bottom wall of the recycling well and
operatively con- the drum surface for subsequent transferto paper stock,
tacting a lower side portion of the magnetic roller. A lon- or other
imprintable medium, being operatively fed  gitudinally spaced series of
slots are formed laterally through the machine.
through the elongated blade structure and are operative The now
toner-depleted developer portion still ad-  to permit toner-depleted
developer stripped away by the hered to the magnetic roller is rotated
generally back to- 55 blade structure to pass therethrough and into the
well for ward the developer sump. However, in sharp contrast to  gravity
delivery to the aforementioned recycle roller at the open-looped operation
of conventional magnetic  the bottom end of the well. brush-type
development apparatus, the toner-depleted    Preferably, the previously
mentioned mixer means 
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rotatable shaft extending through the devel  structure portion
perspectively shown in FIG. 2; and oper sump, the shaft being parallel to
and laterally    FIG. 4 is an enlarged scale perspective view of a spaced
apart from the magnetic roller. Secured to the   portion of a specially
designed stripper blade struc- shaft in a longitudinally spaced apart
orientation thereon  ture used in conjunction with a magnetic roller por-
are a plurality of parallel elliptical disc members whose  5  tion of the
development module. axes are canted relative to the shaft axis. Adjacent
pairs of discs longitudinally overlap one another, and the discs
Schematically depicted in FIG.1 is a portion of a rep- are provided with
transversely projecting peripheral lips  resentative printing machine,
illustratively in the form of around their outer circumferences. During
operation of  a laser printer 10, having a housing 12 within which is the
mixer means, the shaft is rotated in a direction oppo-  10 operatively
disposed a specially designed electrophoto- site to the rotational
direction of the magnetic roller. The  graphic engine cartridge 14
embodying principles of the rotating discs operate to mix toner and
stripped away,  present invention. Engine cartridge 14 is operativelydriv-
depleted developer entering the sump, to form reconsti-  able, in response
to the operation of generally conven- tuted developer. The rotating discs
alsofunction to lift the  tional control means 16 which effectuate and
regulate reconstituted developer over the edge of a mixing dam  15 the
operation of the cartridge's mechanical and electrical member, whereupon
the reconstituted developer falls to  components, to imprint predetermined
images on an im- the bottom of the sump for pick-up by a previously
printable medium, such as paper stock 18, convention- stripped side surface
portion of the rotating magnetic roll-    ally driven leftwardly through
the housing 12 beneath the er. The lifting action of the rotating discs is
enhanced by  engine cartridge 14. the previously mentioned peripheral lips
thereon.  20   As schematically illustrated, the engine cartridge 14
Compared to conventional open loop operation of  includes, adjacent its
left end, a conventional organic magnetic brush-based development
apparatus, the     photoconductor drum (OPC) 20, a uniquely operative
closed loop operation of the present invention provides  closed loop
magnetic brush development module 22 po- a variety of desirable advantages
including the provision  sitioned rightwardly adjacent OPC 20, and a
generally of enhanced, more consistent and uniform printed image  25
conventional toner cartridge 24 removably secured to a quality; the damping
and stabilization of image density  right end portion of the development
module 22. Toner depletions and surges; and an improved ability to meet
cartridge 24 has disposed therein a quantity of dry toner instantaneous
demands for additional toner typically  powder material 26 which may be
selectively delivered arising when graphics or other large image areas are
to  into a developer sump portion 28 of the development be printed or
copied. Additionally, the effective operating  30 module 22, via a wall
opening 30 in the toner cartridge, life of the development module is
beneficially increased.  through the rotational operation or conventional
toner lift- Moreover, the closed loop magnetic brush develop-  er
structures 32 disposed within the toner cartridge 24. ment module of the
present invention may be easily and  Duringoperationof the engine cartridge
14, the OPC relatively inexpensively incorporated into a wide variety  20
is rotationally driven in a clockwise direction which of
electrophotographic printing machines, and may be  35 causes each
circumferential outer side surface portion constructed using only a small
number of simple and rel-  of the rotating drum 20 to be sequentially
passed by a atively inexpensive components. Additionally, principles
scorotron charging unit 34, a digitally controlled laser of the present
invention may be applied to other types of  beam 36 entering the cartridge
14 through an exposure image reproduction machines in which a toner portion
of  slot 38, a side surface portion of a magnetic roller portion
atoner/carrierdeveloper material isdepositedon atoner 40 40 of the
development module 22 being rotationally driv- transfer member, from a
developer carrier roller, for sub-  en in a counterclockwise direction, the
leftwardly moving sequent deposition onto an imprintable medium such as
paper stock 18, a scraper blade 42 disposed on a toner paper stock.
collection housing 44, and a discharge lamp 46. One example of a method and
apparatus according     The operation of the rotating drum 20 is
convention- to the present invention will now be described with ref- 45 al,
and will now be briefly described. As each circumfer- erence to the
accompanying drawings, in which:      ential outer side surface portion of
the drum 20 passes the charging unit 34, it is negatively charged, and when
FIG 1 is a simplified schematic cross-sectional view  the drum surface
portion passes beneath the incoming through a portion of a representative
electrophoto-  laser beam 36, certain portions thereof are caused to be
graphic printing machine, illustratively a laser 50 discharged, thereby
forming the Nimage areas of the printer, having operatively disposed
therein an elec-  drum surface which will later create the darkened image
trophotographic engine cartridge and includes a  areas on the leftwardly
moving paper stock 18. As the specially designed closed loop magnetic brush
drum surface portion is rotated past the counter-rotating development
module;                             magnetic roller 40, toner 26 is
electrically transferred FIG. 2 is a perspective view of a portion of a  55
onto the discharged image areas of the drum surface toner/carrier mixer
structure used in the develop-  which is then rotated to a position above a
transfer coro- 



ment module;                                    tron 48 which electrically
attracts the toner from these FIG. 3 is a right side elevational view of
the mixer  drum surface image areas onto the upper side surface 4    7
EP 0 491474 B1                    8 of the paper stock 18. The toner
deposited onto the top  housing 58 has a downwardly and rightwardly sloping
side of the moving paper stock 18 is then passed under  bottom wall portion
60 which terminates at its left end a conventional thermal fusing device 50
which thermally  with a leading edge portion 62 disposed adjacent the fuses
the transferred toner ontothe top side of the paper  drum 20 and generally
beneath the roller 40, and termi- stock.
5  nates at its right end with an upturned rear end wall por- The drum
surface portion is then further rotated in a  tion 64 that extends to the
bottom side of a left end por- clockwise direction into engagement with the
scraper  tion of the toner cartridge 24. blade 42 which operates to strip
away residual toner 26  As best illustrated in FIG 4, the stripper blade 56
is from the drum and cause the stripped away residual ton-  laterally
tilted in a leftward direction, and is provided er 26 to fall into the
toner collection housing 44. Finally, 10 along its top side edge portion
with a sharpened edge the representative drum side surface portion is
rotated  66 which engages the outer side surface of the rotating past the
discharge lamp 46 which functions to remove  magnetic roller 40. During the
illustrated counterclock- the residual electric charge on the drum surface
portion  wise rotation of the roller 40, the blade edge portion 66 before
it passes beneath the charging unit 34 and is uni-  scrapes away the
toner-depleted developer 52a causing formly re-charged to initiate a
subsequent image repro-  15 ittofall ontothe top side surface of the bottom
well hous- duction cycle.                                     ing wall 60
and creating a now-cleaned side surface por- According to an important
aspect of the present in-  tion 40a onthe roller 40 positioned tothe
rightof the blade vention, the magnetic brush development module 22 is
edge 66 as viewed in FIG 4. This cleaned side edge por- operated in a
unique closed loop fashion which will now  tion of the roller is
subsequently rotated into the devel- be described Disposed within the sump
28 is a quantity  20 oper sump 28. of conventional developer material which
has a ferrite or  By means of a longitudinally spaced series of slots other
magnetically comparable carrier constituent, and  68 formed laterally
through the scraper blade 56, the a toner constituent formed by a quantity
of toner 26. Dur-  stripped away, depleted developer 52a falling onto the
ing counterclockwise rotation of the magnetic roller 40,  bottom well
housing wall 60 to the left of the blade 56 is a quantity of developer is
magnetically attracted to the  25 permitted to pass rightwardly through the
blade 56 as side surface portion of the roller disposed within sump
indicated by the arrows 70 in FIG. 4. The depleted de- 28, and magnetically
adhered to such side surface por-  veloper 52a rightwardly traversing the
stripper blade 56 tion in the form of radially outwardly projecting
'bristles'    travels by gravity downwardly and rightwardly along the 52,
the formation of such bristles 52 on the roller 40 giv-  sloped bottom well
housing wall 60 until It reaches a ing rise to its common characterization
as a "magnetic  30 magnetic recycle roller 72 disposed in the lower right
cor- brush".                                             ner of the well
housing 58, in a parallel relationship with The developer bristles 52
initially deposited on the  the magnetic roller 40, and being driven in a
clockwise outer side surface of the roller 40 are passed under a  direction
as indicated in FIG. 1. conventional metering blade 54 to trim down the
bristles  As the toner-depleted developer 52a rightwardly 52, as they
rotationally exit the sump 28, to a predeter- 35 reaches the rotating
recycle roller .72, it becomes mag- mined, generally uniform "height". The
shortened bris-  netically adhered to a left side surface portion thereof
ties 52 are then rotated into adjacency with an exterior  and is rotated
into engagement with a leftwardly project- side surface portion of the
rotating drum 20, at Which  ing stripper blade 74 (FIG 1), carried by the
toner Car- point the toner constituent of the developer bristles is
tridge 24, which strips awaythe developer52a and forces withdrawn from the
carrier constituent thereof and trans- 40  it into a generally triangularly
cross-sectioned cavity 76 ferred onto the discharge 'image" area of the
drum sur-  disposed at the juncture between the toner cartridge 24 >
faceforsubsequenttransferto the paperstock 18aspre-  and the developer sump
28 and communicating with the viously described.
interior of the sump 2B via a passage 78 formed in the Just subsequent to
this toner transfer to the rotating  outer wall of the sump. drum 20, the
operation of the magnetic brush develop- 45  The depleted developer 52a
forced intothe cavity 76 ment module 22 of the present invention makes a
signif-    is, in turn, forced into the Interior of the developer sump
icant departure from the conventional 'open loop' oper-  28, via the
passage 78, the depleted developer 52a en- ation of previously utilized
magnetic brush development  tering the sump 28 being adjacent toner 26
being deliv- devices. Specifically, with reference now to FIGS. 1 and  ered
into the sump 28 through the toner cartridge wall 4, the toner-depleted
developer 52a (FIG. 4) remaining  50 opening 30. Upon their into the sump
28, the toner 26 on the outer side surface of the magnetic roller 40 after
and the depleted developer 52a are drawn into a special- toner transfer to
the rotating drum 20 is not rotated back  ly designed mixer structure 80
which will now be de- into the interior of the developer sump 28. Instead,
es-  scribed in conjunction with FIGS. 1-3. sentially all of the
toner-depleted developer 52a is    Mixer structure 80 includes an elongated
drive shaft 



stripped away from the outer side surface of the roller 40  55 82 which
extends through the developer sump 28 in a by means of a specially designed
stripper blade 56 inte-  parallel, rightwardly spaced relationship with the
mag- riorly supported within a recycling well housing 58 which  netic
roller 40. Fixedly secured tothe shaft 82 for rotation underliesthe
development module 22. The recycling well    therewith are a plurality of
longitudinally spaced, parallel    9                 EP 0 491 474 B1
10 elliptical disc members 84 (only two of which being illus-    tional
manners which form no part of the present inven- trated in FIGS. 2 and 3),
each of the discs 84 having  tion. Accordingly, the necessary drive
structures re- formed thereon laterally outwardly projecting peripheral
quired to impart such previously described rotationally lip portions 86
around their outer circumferences. As
motionshavesimplybeenschematicallydepictedin FIG. best illustrated in FIG.
3, the parallel discs 84 are not  5  1 as drive means 90. perpendicular to
the shaft 82, but are canted relative to  The foregoing detailed
description is to be clearly its longitudinal axis by an angle OA".
Additionally, as also  understood as being given by way of illustration and
ex- illustrated in FIG. 3, the longitudinal spacing between  ample only,
the scope of the present invention being lim- each adjacent pair of
parallel discs 84 is such that they  ited solely by the appended claims.
longitudinally overlap by a small distance 'D'. As a result,  10 the
depleted developer 52a and the toner 26 are mixed longitudinally along
shaft 82.                      Claims During the clockwise rotation of the
mixer shaft 82, as indicated in FIGS. 1 and 2, the canted discs 84 are  1.
A method of applying toner to a moving toner trans- also rotated in a
clockwise direction Rotation of the discs  15    fer member (20) in an
image reproduction machine, 84 draws the depleted developer 52a and the
toner 26    by means of a rotating roller (40), the method further entering
the sump 28 to the right of the discs into the  comprising the steps of:
interior spaces between adjacent pairs of discs The ro- tating discs mix
the toner and previously depleted devel-  adhering a quantity of developer
material (52) oper52a and form therefrom reconstituted developer 52' 20  to
a surface of the rotating roller (40), the devel- which is lifted to the
top edge of an adjustable metering  oper material having separable toner
(26) and shield member 88 extending upwardly from the bottom        carrier
constituents; wall of the sump 28 and positioned between the discs 84
depositing toner (26) onto the toner transfer and the magnetic roller 40.
The reconstituted developer    member (20) from the adhered quantity of 52'
is caused to spill leftwardly over the top edge of the  25  developer
material in a manner leaving metering shield 88 andfall towardthe bottom of
the sump    toner-depleted  developer  material  (52a) 28 at Which point R
is magneticallyattracted andadhered    adhered to the roller surface; to
the cleaned side surface portion 40a of the roller 40   removing the
toner-depleted developer material being rotated through the interior of the
sump 28. Ac-     (52a) from the rotating roller (40) into a well (58);
cordingly, the developer bristles 52 shown in FIG. 1 with- 30  addingtoner
(26) tothe removed toner-depleted in the interior of sump 28 are formed
essentially entirely  developer material (52a) to form therewith a from the
reconstituted developer 52'.                      reconstituted developer
material (52'); The unique closed looped operation of the improved
transferring the toner-depleted material from magnetic brush development
module 22 just described        the well to a sump (28) prior to the step
of toner provides a variety of operating advantages compared to  35
addition; and the conventional open loop operation of magnetic brush
thereafter repeating the steps with reconstituted development structures in
which the toner-depleted de-     developer material (52') being used;
character- veloper is permitted to remain on the outer side surface   ised
in that: of the rotating magnetic roller. For example, such closed  the
developer material (52) is evenly deposited loop operation of the
development module 22 provides  40   along the full length of the rotating
roller (40); for enhanced, more consistent and uniform image quality    and
on the paper stock 18, desirably dampers and stabilizes    the toner
addition step is performed by a mixer image density depletions and surges,
and provides bet-     structure (80) within the sump (28), the sump ter
capability for meeting instantaneous demands for ad-   being adjacent to
and disposed along the full ditional toner typically arising when graphics
or other 45  length of the roller (40). large area images are to be printed
upon the paper being fed through the printing machine.                   2.
A method according to claim 1, for applying toner to Additionally, the use
of such closed loop operating  an electrically charged organic
photoconductor method in conjunction with the improved development    drum
(20) in an electrophotographic printing module 22 beneficially prolongs the
effective operating  50  machine, wherein the roller (40) is a magnetic
roller life of the module. The improved magnetic brush devel-  in parallel
adjacency with the drum, the toner carrier opment module 22 of the present
invention may be easily  developer material (52) adhering magnetically to
the and relatively inexpensively constructed from a small  rotating
magnetic roller for rotational transport 



number of relatively simple, yet quite reliable mechanical  thereby into a
facing relationship with the drum for components. It will be readily
appreciated by those  55  electrical transfer thereto of toner (26) from
the skilled in this particular art that the various rotational mo-
developer material, the toner-depleted developer tions imparted to the
mechanical components of the en-  material (52a) being stripped away from
the rotating gine cartridge 14 may be effected in a variety of conven-
magnetic roller and mixed with toner (26) to form the 6    9
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elliptical disc members 84 (only two of which being illus-  tional manners
Which form no part of the present inven- trated in FIGS. 2 and 3), each of
the discs 84 having  tion. Accordingly, the necessary drive structures re-
formed thereon laterally outwardly projecting peripheral  quired to impart
such previously described rotationally lip portions 86 around their outer
circumferences. As  motions havesimply been schematicallydepicted in FIG.
best illustrated in FIG. 3, the parallel discs 84 are not  5  1 as drive
means 90. perpendicular to the shaft 82, but are canted relative to  The
foregoing detailed description is to be clearly its longitudinal axis by an
angle OA. Additionally, as also  understood as being given by way of
illustration and ex- illustrated in FIG. 3, the longitudinal spacing
between  ample only, the scope of the present invention being lim- each
adjacent pair of parallel discs 84 is such that they  ited solely by the
appended claims. longitudinally overlap by a small distance OD". As a
result,  10 the depleted developer 52a and the toner 26 are mixed
longitudinally along shaft 82.                      Claims During the
clockwise rotation of the mixer shaft 82, as indicated in FIGS. 1 and 2,
the canted discs 84 are  1. A method of applying toner to a moving toner
trans- also rotated in a clockwise direction Rotation of the discs  5s
for member (20) in an image reproduction machine, 84 draws the depleted
developer 52a and the toner 26    by means of a rotating roller (40), the
method further entering the sump 28 to the right of the discs into the
comprising the steps of: interior spaces between adjacent pairs of discs.
The ro- tating discs mix the toner and previously depleted devel-  adhering
a quantity of developer material (52) oper 52a and form therefrom
reconstituted developer 52' 20  to a surface of the rotating roller (40),
the devel- which is lifted to the top edge of an adjustable metering  oper
material having separable toner (26) and shield member 88 extending
upwardly from the bottom        carrier constituents; wall of the sump 28
and positioned between the discs 84    depositing toner (26) onto the toner
transfer and the magnetic roller 40. The reconstituted developer    member
(20) from the adhered quantity of 52' is caused to spill leftwardly over
the top edge of the  25  developer material in a manner leaving metering
shield 88 and fall toward the bottom of the sump  toner-depleted  developer
material  (52a) 28 at Which point it is magnetically attracted and adhered
adhered to the roller surface; to the cleaned side surface portion 40a of
the roller 40   removing the toner-depleteddeveloper material being rotated
through the interior of the sump 28. Ac-     (52a) from the rotating roller
(40) into a well (58); cordingly, the developer bristles 52 shown in FIG. 1
with- 30  adding toner (26) tothe removed toner-depleted in the interior of
sump 28 are formed essentially entirely  developer material (52a) to form
therewith a from the reconstituted developer 52.
reconstituted developer material (52'); The unique closed looped operation
of the improved     transferring the toner-depleted material from magnetic
brush development module 22 just described        the well to a sump (28)
prior to the step of toner provides a variety of operating advantages
compared to  35  addition; and the conventional open loop operation of
magnetic brush     thereafter repeating the steps with reconstituted
development structures in which the toner-depleted de-     developer
material (52') being used; character- veloper is permitted to remain on the
outer side surface   ised in that: of the rotating magnetic roller. For
example, such closed  the developer material (52) is evenly deposited loop
operation of the development module 22 provides  40   along the full length
of the rotating roller (40); for enhanced, more consistent and uniform
image quality    and on the paper stock 18, desirably dampers and
stabilizes    the toner addition step is performed by a mixer image density
depletions and surges, and provides bet-     structure (80) within the sump
(28), the sump ter capability for meeting instantaneous demands for ad-
being adjacent to and disposed along the full ditional toner typically
arising when graphics or other 45  length of the roller (40). large area
images are to be printed upon the paper being fed through the printing
machine.                   2. A method according to claim 1, for applying
toner to Additionally, the use of such closed loop operating  an
electrically charged organic photoconductor method in conjunction with the
improved development    drum  (20) in an electrophotographic printing
module 22 beneficially prolongs the effective operating  50  machine,
wherein the roller (40) is a magnetic roller life of the module. The
improved magnetic brush devel-  in parallel adjacency with the drum, the
toner carrier 



opment module 22 of the present invention may be easily  developer material
(52) adhering magnetically to the and relatively inexpensively constructed
from a small  rotating magnetic roller for rotational transport numberof
relatively simple, yet quite reliable mechanical  thereby into a facing
relationship with the drum for components. It will be readily appreciated
by those  55  electrical transfer thereto of toner (26) from the skilled in
this particular art that the various rotational mo-  developer material,
the toner-depleted developer tions imparted to the mechanical components of
the en-  material (52a) being stripped away from the rotating gins
cartridge 14 may be effected in a variety of conven-  magnetic roller and
mixed with toner (26) to form the 6    11                 EP 0 491 474 B1
12        I II1iII! 111111111 11111 II I! reconstituted developer material
(52').                receiving, from sources thereof, a tonermaterial (26)
and toner-depleted developer material to \%d   3. A method according to
claim 2, wherein the step of     which the toner material is removably
adhera- stripping away the toner-depleted developer mate-      ble, the
sump means having mixer means (80) rial (52a) is carried out by means of an
elongate  5   operable to mix toner and carrier material into a stripper
blade member (56) having a series of longi-   developer material (52); and
tudinally spaced openings (68) extending there-        the means (28) for
adding toner to the through and a side edge portion (66), the stripper
toner-depleted developer material (52a) further blade member being
positioned in a parallel relation-  comprises recycling means (58) for
receiving ship with the magnetic roller (40) with the side edge  10  the
stripped away, toner-depleted developer portion (66) engaging the magnetic
roller, and the     material and transferring it to the sump means
stripped-away, toner-depleted developer material       for receipt by the
mixer means (80) to form the (52a) being caused to traverse the openings
priorto    reconstituted developer material. the mixing of the
toner-depleted developer material with the toner.
I5 6. Apparatus according to claim 5, for use with a devel- oper material
(52) which is a mix of a toner (26) and 4. A method according to claim 2 or
claim 3, the mixing  a magnetically attractable carrier developer mate-
structure including a shaft (82) on which are centrally  rial, wherein:
secured a longitudinally spaced series of parallel disc members (84), the
disc members having longi- 20   the toner transfer member (20) is
electrically tudinal axes extending at angles to the longitudinal
charged; axis of the shaft, the mixing being achieved by rotat-  the roller
(40) is a magnetic roller. K.>     ing the mixing structure (80) about the
longitudinal axis of the shaft, and delivering toner (26) and  7. Apparatus
according to claim 5 or claim 6, for use in toner-depleted developer
material (52a) to a side  25  an electrically charged printing machine drum
mag- portion of the rotating mixing structure.           netic brush
development apparatus, wherein 5. Apparatus forapplying
tonertoamovingtonertrans-         the magnetic transfer roller (40) is
rotatable to fer member (20) in an image reproduction machine,       move
an outer side surface portion thereof into the apparatus comprising
so        the sump means (28) for magnetic deposition thereon of a quantity
of the mixed developer a rotatable roller (40);
material (52), and then out of the sump means means (80) for feeding a
quantity of developer     into adjacency with an outerside surface portion
material to a surface of the rotating roller, to be  of the drum (20) to
permit electrical transfer adhered thereto, the developer material having
35  thereto of tonerfrom the mixed developer mate- separable toner (26) and
carrier constituents,     rial (52), thereby converting the quantity of the
toner being deposited onto the toner transfer       mixed developer
material to a toner-depleted member (20) from the roller (40) in a manner
developer material (52a); and leaving toner-depleted developer material
(52a)     the means (56) for removing the toner-depleted adhered to the
surface of the rotating roller;    40  developer material from the surface
of the rotat- means (56) for removing the toner-depleted         ing roller
comprises stripper means (56) for developer material from the surface of
the rotat-   stripping away the toner-depleted developer ing roller; and
material (52a) from the magnetic transfer roller means  (28) for adding
toner to  the              in a manner causing the material to reenter the
toner-depleted developer material (52a) to form  45  sump means in a
cleaned, generally tonerless therewith a reconstituted developer material
condition. (52') for subsequent feeding to the roller; char- acterised in
that:                           8  Apparatus according to claim 7, wherein
the mixer the developer material feeding means (80) is    means (80)
includes: adapted to evenly deposit developer material 50 



along the full length of the rotating roller (40);  a drive shaft (82)
extending through the sump the means (28) for adding toner to the
means (28) in a parallel, laterally spaced apart toner-depleted developer
material (52a), which      relationship with the magnetic roller (40), is
formed from a magnetically attractable carrier   aseries of parallel disc
members (84) anchored material, to form therewith a reconstituted  55    to
the drive shaft at longitudinally spaced apart developer material (52') for
subsequent feeding    locations thereon, each of the disc members to the
roller, comprises sump means (28) dis-       having its longitudinal
axisforming an angle with posed along the full length of the roller (40)
for  the drive shaft axis. 7    13                EP 0 491 474 B1
14             L 11111 9. Apparatus according to claim 8, wherein:
15. Apparatus according to any of claims 7 to 14, further the paths of
rotation of adjacent disc members  comprising: (84) overlap one another.
toner supply means (24), operatively sup- ported adjacent the sump means,
for supplying 10. Apparatus according to claim 8 or claim 9, wherein  5
tonertothesump meansfor usetherein by the mixer each disc member (84) is
elliptical and has a  means. transverse lip (86) extending around its
circumfer- ential periphery.                               16. An
electrophotographic engine cartridge for a print- ing machine, such as a
printer or copier, through 11. Apparatusaccordingtoanyofclaims7to9,wherein
10    which an imprintable medium (18) is moved, com- the recycling means
include:                       prising: well means (58) disposed beneath
the sump          rotationally drivable photoconductor drum means  (28) and
operative  to  receive            means (20) having a side surface portion
oper- toner-depleted developer material stripped  15     atively
chargeable, during rotation of the drum away from the magnetic roller
means, and           means, to electrostatically attract and hold a
transfer means  (72-78) for transferring           quantity of toner and
rotationally transport the toner-depleted developer material from within
quantity of toner into adjacency with the imprint- the sump means.
able medium (18) for transfer thereto; 20        developer means, supported
in operative adja- 12. Apparatus according to claim 11, wherein the trans-
cency with the drum means, for supplying toner fer means includes:
to the drum means, the developer means including apparatus according to any
of claims a cavity (76) disposed in an upper portion of the  7 to 15. well
means,                             25 a wall opening (78) in the sump means
and   17. A printing machine such as a photocopier, laser interconnecting
the interiors of the sump means  printer or the like, comprising: and the
cavity, magnetic recycle roller means (72) disposed        a housing (12);
within the well means beneath the cavity and  30   means (90) for moving an
imprintable medium being rotatable to transport toner-depleted
through the housing; and developer material into the cavity from a bottom
a cartridge according to claim 16. portion of the well means, and stripper
blade means (74) projecting into the cavity  (76)  and  operative  to
remove  35 Patontansprfiche toner-depleted developer material from the
magnetic recycle roller means and cause the  1. Verfahren zum Auftragen von
Toner auf ein sich removed toner-depleted developer material to
bewegendes Toner~bertragungselement (20) in enterthe well meansthrough the
cavity andthe    einem Bildvervielfaltigungsgerat mittels einer sich well
opening.                           40      drehenden Walze (40), wobei das
Verfahren des weiteren die folgenden Schritte umfaBt: i>   13. Apparatus
according to claim 12, wherein: the well means (58) has a sloping bottom
wall     Anhaften einer Menge Entwicklermaterial (52) along which
toner-depleted developer material may      an sine Oberflache der sich
drehenden Walze move by gravity to the magnetic recycle roller means  45
(40), wobei das Entwicklermaterial voneinander (72).
trennbare Toner (26)- und Tragerbestandteile enthalt; 14. Apparatus
according to any of claims 11 to 13, wherein the stripper means (56)
includes:              Auftragen von Toner (26) auf das Toner~bertra- 



an elongated stripper blade member (56) dis- 50   gungselement (20) von
deranhaftenden Menge posed within the well means longitudinally extending
Entwicklemnaterial, so daB an Toner armes Ent- parallel to the magnetic
transfer roller, and having a  wicklermaterial an der Walzenoberflache haf-
first side edge portion secured to a bottom wall (60)  tenbleibt; of the
well means (58), a second side edge portion (66) operatively engaging the
magnetic transfer 55     Entfernen des an Toner armen Entwicklemmate-
roller (40), and a series of longitudinally spaced    rials (52a) von der
sich drehenden Walze (40) openings (68) extending transversely
therethrough.     in eine Mulde (58);    15                EP0491 474B1
161311                        !11 Zusetzen von Toner (26) zu dem an Toner
wobei die Scheibenelemente Langsachsen haben, armen Entwicklsrmnaterial
(52a), um so ein wie-  die im Winkel zur Langsachse der Wells verlaufen,
K-"         derhergestelites Tonermaterial (52') zu erzsu-   wobei das
Mischen ausgefuhrt wird, indem die gen;
Mischstruktur (80) um die LAngsachse der Wells 5     gedreht wird, und
Toner (26) und an Toner armes Obertragen des an Toner armen Materials aus
Entwicklermaterial (52a) einem Seitenabschnitt der der Mulde in einen
Behalter (28) vordem Schritt  sich drehenden Mischstruktur zugefuhrt
werden. des Zusetzens von Toner; und 5. Vorrichtung zurn Auftragen von
Toner auf ein sich anschlieBendes Wiederholen der Schritte,  10
bewegendes Tonerfbsrtragungselement (20) in wobei wiederhergestelltes
Entwicklermaterial    einern Bildvervielfaltigungsgerat, wobei die Vorrich-
(52') eingesetzt wird; dadurch gekennzeloh-    tung umfal3t: net, daB: eine
drehbare Walze (40); das Entwicklermaterial (52) gleichmaBig Ober 15 die
gesamte LAnge der sich drehenden Walze         sine Einrichtung (80), die
einer Oberflache der (40) verteilt wird; und
sich drehenden Waize eine Menge Entwickler- material zufOhrt, das daran
anhaftet, wobei das der Schritt des Zusetzens von Toner durch eine
Entwicklermaterial aus trennbaren Toner(26)- Mischerstruktur (80) in dem
Behilter (28) aus- 20  und Tragerbestandteilen besteht, wobei Toner
gefflhrt wird, wobei der Behalter an die Walze     von der Walze (40) so
auf das Toner0bertra- (40) angrenzt und sich Ober ihre gesamte Lange
gungselement (20) aufgetragen wird, daB an K...'       erstreckt.
Toner armes Entwicklermaterial (52a) an der Oberflache der sich drehenden
Walze haften- 2. Verfahren nach Anspruch 1 zum Auftragen von  25
bleibt; Toner auf eine elektrisch geladene organische Pho- toleitertrommel
(20) in einern slektrophotographi-     eine Einrichtung (56), die das an
Toner arme schen Druckgerat, wobei die Walze (40) eine
Entwicklermaterial von der Oberflache der sich Magnetwalze ist, die
parallel an die Trommel           drehenden Walze entffmt; und angrenzt,
wobei das Toner-/Trager-Entwicklermate- 30 rial (52) magnetisch an der sich
drehenden Magnet-     eine Einrichtung (28), die dem an Toner armen walze
haftet und durch selbige der Trommel zur         Entwicklermaterial (52a)
Toner zusetzt, um so elektrischen Ubertragung von Toner (26) aus dem
sin wiederhergestelltes Entwicklermaterial (52) Entwicklermaterial
zugewandt drehend transportiert     zu srzsugen, das anschlieBSend der
Walze wird, wobei das an Toner arme Entwicklermaterial  35   zugsfohrt
wird; dadurch gekennzelchnet, (52a) von der sich drehenden Magnetwalze
abge-         daB: streift und mit Toner (26) vermischt wird, urn das wie-
derhergestellte Entwicklermaterial (52') zu erzsu-     die
Entwicklermaterial-ZufOhreinrichtung (80) gen.
Entwicklenmaterial Ober die gesamtte LAnge der 40        sich drehenden
Walze (40) gleichm&l3ig auf- 3. Verfahren nach Anspruch 2, wobei der
Schritt des       tragt; Abstreifensdes an Tonerarmen Entwicklermaterials
(52a) mittels sines langlichen Abstreifklingenele-     die Einrichtung
(28), die dsm an Toner armen mentes (56) mit einer Reihe in Langsrichtung
beab-     Entwicklermaterial (52a), das aus sinem standeter Offnungen (68),
die sich durch selbiges  45  magnetisch   anziehbaren   Tragermaterial
hindurch erstrecken, und einem Seitenkantenab-         besteht, Toner
zusetzt, um so ein wiederherge- schnitt (66) ausgef0hrt wird, wobei das
Abstrefklin-   stelltes Entwicklermaterial (52') zu srzeugen, genelement
parallel zu der Magnetwalze (40) ange-      das anschlieBend der Walze
zugef~hrt wird, ordnet ist und der Seitenkantenabschnitt (66) in       sine
Behaltersinrichtung (28) umfaBt, die Ober 



Kontakt mit der Magnetwalze ist, und das abge- 50      die gesarnte LAnge
der Walze (40) angeordnet streitte, an Toner arme Entwicklermaterial (52a)
die  ist und aus Quellen derselben sin Tonermaterial Offnungen durchlauft,
bevordas an Toner arms Ent-      (26) und ein an Toner armes
Entwicklermaterial wicklermaterial mit dem Toner vermischt wird.
aufnimmt, an dem das Tonermaterial losbar haf- ten kann, wobei die
Bshaltereinrichtung sine 4. Verfahren nach Anspruch 2 oder Anspruch 3,
wobei 55    Mischereinrichtung (80) aufweist, die Toner und die
Mischstruktur eine Wells (82) enthalt, auf der     Tragermaterial zu einem
Entwicklermaterial mittig eine in Langsrichtung beabstandete Reihe
(52) vermischen kann; und paralleler Scheibenelemente (84) befestigt ist, 9
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11111 II 1) * C   L   M   S r die Einrichtung (28), die dem an Toner armen
einen Winkel zur AntriebSwellenachse bildet. Entwicklermaterial (52a) Toner
zusetzt, des weiteren eine RuckfOhreinrichtung (58) umfaBt,  9. Vorrichtung
nach Anspruch 8, wobei: die das abgestreilfte, an Toner arme Entwickler-
die Drehwege benachbarter Scheibenele- material aufnimmt und es zur
Autnahme durch  5  mente (84) einander Oberlagem. die Mischereinrichtung
(80) zu der Behalterein- richtung OberfOhrt, urn das wiederhergestellte
10. Vorrichtung nach Anspruch 8 oder Anspruch 9, Entwicklermaterial zu
erzeugen.                 wobei jedes Scheibenelement (84) elliptisch ist
und einen Querrand (86) aufwelst, der urn seinen 6. Vorrichtung nach
Anspruch 5 zum Einsatz mit einem  10  Umfangsrand herum verlauft.
Entwicklermaterial (52), das eine Mischung aus einem Toner (26) und einem
magnetisch anziehba-  11. Vorrichtung nach einem der Anspruiche 7 bis 9,
ren Tragerentwicklermaterial ist, wobei:           wobei die
RfckfOhreinrichtung enthalt: das TonerObertragungeelement (20) elektrisch
15   eine Muldensinrichtung (58), die unterhalb der geladen ist;
Behaltereinrichtung (28) angeordnet ist und an Toner armes
Entwicklermaterial aufnimmt, das die Walze (40) eine Magnetwalze ist.
von der Magnetwaize abgestreift wird, und 7. Vorrichtung nach Anspruch 5
oder Anspruch 6 zum  20    eine Jbertragungseinrichtung (72-78), die an
Einsatz in einer MagnetbOrstenentwicklungsvor-         Toner armes
Entwicklermaterial aus dem Inne- richtung einer elektrisch geladenen
Druckgerat-        ren der BehAltereinrichtung fbertrAgt. trommel, wobel
12. Vorrichtung nach Anspruch 11, wobei die Obertra- die
Magnet0bertragungswalze (40) gedreht 25     gungeeinrichtung enthalt:
werden kann und so einen AuBenselenoberfl&- chenabschnitt derselben in die
Behaltereinrich-    einen Hohlraum (76), der in einem oberen tung (28)
bewegt, um eine Menge des gemisch-       Abschnitt der Muldeneinrichtung
angeordnet ten Entwicklermaterials (52) magnetisch darauf     ist,
aufzutragen, und anschlieBend aus der Behal- 30 tereinrichtung in die Nahe
sines AuBsnseiten-      sine Wandoffnung (78) in der Behaltereinrich-
oberflachenabschnitts der Trommel (20), so         tung, die das Innere der
Behaltereinrichtung daB Toner aus dem gemischten Entwicklerma-         und
des Hohiraums miteinander verbindet, terial (52) elektrisch darauf
Obertragen werden kann, so daB die Menge des gemischten Ent- 35      eine
Magnet-ROckfuhrwalzeneinrichtung (72), wicklermaterials in ein an Toner
armes Entwick-    die unterhalb des Hohiraums in der Muldenein- lermaterial
(52a) umgewandeHt wird; und            richtung angeordnet ist und so
gedreht werden kann, daB sie an Toner armes Entwicklermate- die Einrichtung
(56), die das an Toner arms Ent-   rial von einem unteren Abschnitt der
Muldenein- wicklermaterial von der Oberflache der sich dre- 40  richtung in
den Hohiraum befordert, und henden Walze enffernt, eine Abstreifeinrichtung
K-)        (56) umfaBt, die das an Toner arms Entwickler-      eins
Abstreifklingeneinrichtung (74), die in den material (52a) so von der
Obertragungswalze        Hohlraum (76) vorsteht und an Toner armes
abstreift, daB das Material in einem gersinigten,  Entwicklermaterial von
der Magnet-ROckfOhr- im allgemeinen tonerlosen Zustand wieder in  45
walzeneinrichtung entfemt, und bewirkt, daB die Behaltereinrichtung
eintritt.                  das entfemte, an Toner arme Entwicklemmate- rial
Ober den Hohiraum und die Wandbffnung in 8. Vorrichtung nach Anspruch 7,
wobei die Mischerein-     die Muldeneinrichtung eintritt. 



richtung (80) enthalt: 50 13. Vorrichtung nach Anspruch 12, wobei: sins
Antriebswelle (82), die sich parallel zu der   die Muldeneinrichtung (5B)
eine geneigte Magnetwalze (40) und seitlich von ihr beabstan-  untere Wand
aufweist, an der sich an Toner armes det durch die Behaitereinrichtung (28)
srstreckt,  Entwicklungsmaterial aufgrund der Schwerkraft zu der
Magnet-ROckfOhrwalzeneinrichtung (72) bewe- eine Reihe paralleler
Scheibenelemente (84), 55  gen kann. die an in LAngsrichtung beabstandeten
Positio- nen an der Antriebswelle befestigt sind, wobei  14. Vorrichtung
nach einem der AnsprOche 11 bis 13, die Langsachse jedes der
Scheibenelemente       wobei die Abstreifeinrichtung (56) enthalt: 10    19
EP 0 491 474 B1                  20    *   C   L   K 11111 ein langliches
Abstreifklingenelement (56),    cede comprenant en outre les etapes
consistant A: das in der Muldeneinrichtung angeordnet ist und sich in
LAngsrichtung parallel zu der Magnet-Ober-  -  faire adherer une quantite
de matibre formant tragungswalze erstreckt und einen ersten Solten-
revelateur (52) sur une surface du rouleau tour- kantenabschnitt aufweist,
der an einer unteren  5      nant (40), la matiere formant r6v6lateur ayant
Wand (60) der Muldeneinrichtung (58) bofestigt ist,    des constituants
encre en poudre (26) et matie- einen zweiten Seitenkantenabschnitt (66),
der funk-    re porteuse separables; tionell mit der
Magnet-libertragungswalze (40) in  -  deposer l'encre en poudre (26) sur
l'organe de Kontakt ist, sowie eine Reihe von in Langsrichtung
transfert d'encre en poudre (20) a partir de la beabstandeten 6ffnungen
(68), die sich quer durch  10  quantit6 de matibre formant rev6lateur d'une
selbiges erstrecken.                                   manibre laissant la
matiere formant r6velateur appauvrie en encre en poudre (52a) adherant a
15. Vorrichtung nach einem der Anspruche 7 bis 14, die    la surface du
rouleau; des weiteren umfal3t:                              -  enlever la
matiere formant rev6lateurappauvrie sine TonerzufOhreinrichtung (24), die
funktio-  15  en encre en poudre (52a) du rouleau tournant nell an die
Behaltereinrichtung angrenzend ange-       (40) et la mettre dans un bac
(58); bracht est und der Behaltereinrichtung Toner zufGhrt,  -  ajouter de
lencre en poudre (26) a la matiere der darin durch die Mischereinrichtung
verwendet       formant revelateur appauvrie en encre en pou- wird.
dre (52a) pour former avec celle-ci une matibre 20        formant
revelateur reconstituee (52); 16. Elektrophotographische Motorkartusche fOr
ein      -  transferer la matiere appauvrie en encre en Druckgerat, wie
beispielsweise einen Drucker odor      poudre du bac A un carter (28) avant
I'etape Kopierer, durch den ein bedruckbares Medium (18)       d'ajout
d'encre en poudre; et hindurchbewegt wird, die umfalt:                   -
apres cela, rep6ter les etapes en utilisant la ma- 25        tiere formant
r~v6lateur reconstituee (52'), sine drehend antreibbare Photoleitertrommel-
caract6rise en ce quo: einrichtung (20) mit einem Seitenoberfiachen-   -
la matibre formant rev6lateur (52) est depos6e abschnitt, der bei Drehung
der Trommoleinrich-     uniformement sur toute la longueur du rouleau tung
funktionell geladen werden kann, urn eine     tournant (40); et Menge Toner
elektrostatisch anzuziehen undzu  30  -  I'etape d'ajout d'encre en poudre
est executee halten und die Menge Toner drehend in die          par une
structure formant m6langeur (80) a I'in- Nahe des bedruckbaren Mediums (18)
zu trans-       terieur du carter (28), le carter (28) 6tant voisin
portieren, urn sie darauf zu Obertragen;           du rouleau (40) et
dispose le long de touts la longusur de celui-ci. eine
Entwicklereinrichtung, die funktionell an  35 die Trommeleinrichtung
angrenzend ange-     2. Proc6d6 solon la revendication 1, pour appliquer de
bracht ist und der Trommeleinrichtung Toner    l'encre en poudre A un
tambour photoconducteur zuffhrt, wobei die Entwicklereinrichtung sine
organique charge electriquement (20) dans une Vorrichtung nach einem der
Anspruche 7 bis 15   machine a imprimer electrophotographique, dans
enthalt.                                40    lequel le rpuleau (40) est un
rouleau magnetique die- pose parallelement A proximite imm6diate du tam- j
17. Druckgerat, wie beispielsweise sin Photokopierer,   bour, la matibre
formant revelateur a encre en pou- sin Laserdrucker odor dergleichen, das
umfalt:     dre et matibre porteuse (52) adh6rant magnetique- ment au
rouleau magnetique tournant pourtransport sin Gehause (12);
46      par rotation par celui-ci jusqu'A une relation de face a face avec
le tambour pour transfert electrique a 



sine Einrichtung (90), die sin bedruckbares     celui-ci d'encre en poudre
(26) provenant de la Medium durch das Gehause bewegt; und
matiere formant rdv~lateur, la matiere formant reve- lateur appauvrie en
sncre on poudre (52a) 6tant eine Kartusche nach Anspruch 16.        50
d6tach6e du rouleau magnetique toumant at m6lan- g~e avec de I'encre en
poudre (26) pour former de la matiere formant revelateur reconstituee
(52'). Revendliatlons 3. Proc6d6 salon la revendication 2, dans loquel 1.
Procede pour appliquer de lencre en poudre A un  55    I'etape d'enlevement
de la matiere formant revela- organs de transfert d'encre en poudre (20) en
mou-  tour appauvrie en encre en poudre (52a) est execu- vement dane une
machine de reproduction d'ima-     tee au mayen d'un organs en forms de
lame allon- ges, au moyen d'un rouleau tournant (40), le pro-  g6e formant
raclette (56) ayant une s6rie d'ouvertu-    21                 EP 0 491 474
B1                 22     I 11111 11111111111 11111 I! res espacees
longitudinalement s'dtendant a tra-       en encre en poudre (52a), qui est
form6e A partir vers celui-ci et une partie marginale laterale (66),
d'une matibre porteuse pouvant etre attiree ma- l'organe en forme de lame
racleuse allongee etant      gnetiquement, pour former avec celle-ci une
dispose en relation parallble avec le rouleau magne-   matibre formant
revelateur reconstituee (52') tique (40), Ia partie marginale laterale (66)
etant en  5  pour foumiture subsequente au rouleau tour- prise avec le
rouleau magn6tique, et la matibre for-   nant, comprennent des moyens
formant carter mant rev6lateur appauvrie en encre en poudre (52a)     (28)
disposes le long de toute la longueur du etant amenee a passer par les
ouvertures avant le      rouleau tournant (40) pour recevoir, en prove-
melange de la matiere formant revelateur appauvrie     nance de sources de
celles-ci, une matibre en encre en poudre a l'encre en poudre.     10
constitu6e par de l'encre en poudre (26) et une matiere formant formant
revelateur appauvrie 4. Procede selon la revendication 2 ou la
revendication   en encre en poudre & laquelle la matiere cons- 3, la
structure melangeuse comportant un arbre (82)    titude par de l'encre en
poudre peut adherer de sur lequel est fixse centralement une serie longitu-
manibre se6parable, les moyens formant carter dinalement espac6e d'organes
paralleles en forme  15  (28) ayant des moyens formant m6langeur (80) de
disques (84), lee organes en forme de disques       fonctionnant pour
melanger l'encre en poudre ayant des axes longitudinaux s'etendant en
formant     et la matibre porteuse pour former une matiere un angle avec
l'axe longitudinal de l'arbre, le       formant revelateur (52); et melange
etant r6alise en faisant tourner la structure  -  les moyens (28) pour
ajouter de l'encre en pou- m6langeuse (80) autour de l'axe longitudinal de
20    dre a la matibre formant revelateur appauvrie l'arbre et en delivrant
de l'encre en poudre (26) et la  en encre en poudre (52a) comprennent en
outre matibre formant rev6leteur appauvrie en encre en       des moyens de
recyclage (58) pour recevoir la poudre (52a) & une partie laterale de la
structure     matibre formant revelateur appauvrie en encre m6langeuse
tournante.                                  en poudre enlevee du rouleau
toumant et la 25        transfdrer aux moyens formant carter pour r6- 5.
Disposatif pour appliquer de l'encre en poudre a un    ception par les
moyens formant melangeur (80) organe de transfert d'encre en poudre (20) en
mou-     pour former la matibre formant revelateur re- vement dans une
machine de reproduction d'ima-         constituee. ges, le dispositif
comprenant: 30 6. Dispositif selon la revendication 5, pour utilisation -
un rouleau toumant (40);                        avec une matiere formant
r6velateur (52) qui est un -  des moyens (80) pour fournir une quantite de
m6lange d'une encre en poudre (26) et d'une matibre formant revelateur a
une surface du     matiere porteuse pouvant etre attiree magn6tique-
rouleau tournant pour la faire adherer a celle-ci,  ment, dane lequel: la
matibre formant rev6lateur ayant des consti- 35 tuants encre en poudre (26)
et matibre porteuse  -  l'organe de transfert d'encre en poudre (20) est
separables, I'encre en poudre etant deposee        charge electriquement;
et sur l'organe de transfert d'encre en poudre (20)  -  le rouleau toumant
(40) est un rouleau magne- & partir du rouleau tournant (40) d'une manibre
tique. qui laisse la matibre formant rev6lateur appau- 40 vrie en encre en
poudre adh6rant & la surface  7. Disposithf selon la revendication 5 ou la
revendica- ,J.'        du rouleau tournant;                           tion
6, pour utillsation dans un dispositif de develop- -  des moyens (56) pour
enlever la matiere for-    pement a brosse magnetique & tambour charg6 mant
revelateur appauvrie en encre en poudre    electriquement de machine a
imprimer, dans lequel: de la surface du rouleau toumant; et    45 



-  des moyens (28) pourajouterde l'encre en pou-   -  le rouleau de
transfert magnetique (40) peut dre & la matibre formant revelateur
appauvrie      toumer pour amener une partie d'une sruface en encre en
poudre (52a) pour former avec cel-     laterale exterieure de celui-ci dans
les moyens le-ci une matibre formant revelateur reconsti-     formant
carter (28) pour depot magnetique sur tu6e (52') pour fourniture
subsequente au rou- 50  celui-ci d'une quantht6 de la matibre melang~e leau
tournant,                                     formant revelateur (52) et
ensuite sortir des caractdrisd en ce que:                         moyens
formant carter (28) pour venir a proxi- -  les moyens d'alimentation en
matibre formant        mite immediate d'une partie de la surface late-
revelateur (80) sont adaptes pour deposer uni-     rale exterieure du
tambour (20) pour permentre formement la matibre formant revelateur sur 55
le transfert electrique & celui-ci de l'encre en toute la longeur du
rouleau toumant (40);          poudre provenant de la matiere melangee for-
-  les moyens (28) pour ajouter de rencre en pou-      mant revelateur
(52), en convertissant par ce dre a la matibre formant r6velateur appauvrie
moyen la quantite de matibre m6lang6e formant 12    23                 EP 0
491 474 B1                 24     I l!11111 1L111111111 I   !I r6velateur
en une matibre formant rev6lateur       rieure des moyens formant bac (58);
appauvrie en encre en poudre (52a); et          -  une ouverture dans une
paroi (78) dans les -  les moyens (56) pour enlever la matiereformant
moyens formant carter, interconnectant les in- r6velateur appauvrie en
encre en poudre de la      terieurs des moyens formant carter et de la ca-
surface du rouleau tournant (40) comprennent  5    vite; des moyens formant
raclette (56) pour racier la  -  des moyens formant rouleau magnetique de
re- matibre forrnant revelateur appauvrie en encre     cyclage (72)
disposes A l'interieur des moyens en poudre (52a) pour l'enlever du rouleau
de       formant bac (58), sous la cavite, et pouvant tour- transfert
magnetique d'une maniere amenant la      ner pour transporter la matiere
formant revela- matiere enlevee a repenetrer dans les moyens  10   teur
appauvrie en encre en poudre dans la ca- formant carter dans un etat
nettoy6, sensible-     vite A partir d'une partie du fond des moyens for-
ment sans encre en poudre.                         mant bac; et -  des
moyens a lame formant raclette (74) depas- 8. Dispositif salon la
revendication 7, dans loquel les   sant dans la cavite (76) et fonctionnant
pour en- moyens formant melangeur (80) comprennent:    15      lever la
matiereformant revelateurappauvrie en encre en poudre des moyans formant
rouleau -  un arbre d'entratnement (82) s'etendant d'un        magnetique
de recyclage et amener la matiere bout A l'autre des moyens formant carter
(28)      formant revelateur appauvrie en encre en pou- en relation
parallele au rouleau magnetique        dre A penetrer dans les moyens
formant bac tournant (40) et espace lat6ralement de colui-ci; 20  (58) par
l'intermediaire de la cavit6 (76) et de -  une serie d'organes en forme de
disque (84) ca-     'ouverture dans une paroi (78). Ies sur l'arbre
d'entratnements A des emplace- ments espaces longitudinalement sur
celui-ci,  13. Dispositif solon la revendication 12, dans lequel: chacun
des organes en forme de disque ayant son axe longitudinal formant un angle
avec raxe  25  -  les moyens formant bac (58) ont une paroi de de l'arbre
d'entralnement.                         fond en pente le long de laquelle
la matibre for- mant r6velateur appauvrie en encre en poudre 9. Dispositif
solon la revendication 8, dans lequel:      pout se deplacer par gravft4
pour atteindre les moyens formant rouleau magn6tique de recy- -  les
trajectoires de rotation des organes en for- 30  clage (72). me de disque
voisins (84) se recouvrent l'une l'autre.
14. Dispositif selon l'une quelconque des revendica- tions 11 a 13, dans
lequel lee moyens a lame formant 10. Dispositif selon la revendication 8 ou
la revendica-  raclette (56) comprennent: tion 9, dans lequel:
35 - un organe en forme de lame allongee formant -  chaque organe en forme
de disque (84) est el-       raclette (56) dispose & l'interieur des moyens
liptique et a une lbvre transversale (86) s'eten-  formant bac et
s'etendant longitudinalement pa- dant autour de sa peripherie
circonferentielle.    rallblement au rouleau magnetique de transfert, 40
et ayant une premiere partie marginale laterale 11. Dispositif selon lune
quelconque des revendica-       fixee A une parol de fond (60) des moyens
for- tions 7 A 9, dans lequel les moyens de recyclage       mant bac (58),
une deuxibme partie marginale comprennent:
lat6rale (66) fonctionnellement en prise avec le 



rouleau de transfert magnetique (40), et une se- -  des moyens formant bac
(58) disposes sous les  45  rie d'ouvertures espac6es longitudinalement
moyensformant carter (28) et fonctionnant pour     (68) s'etendant
transversalement A travers ce- recevoir la matibre formant revelateur
appau-      lui-ci. vrie en encre en poudre enlevee du rouleau ma- gnetique
(40); et                           15. Dispositif solon lune quelconque des
revendica- -  des moyens de transfert (72-78) pour transferer 50    tions 7
a 14, comprenant en outre: la matiere formant rev6lateur appauvrie on en-
cre en poudre A partir de l'interieur des moyens  -  des moyens
d'alimentation en encre en poudre formant carter (28).
(24) supportes fonctionnellement pour etre con- tigus aux moyens formant
carter pour fournir de 12. dispositif sclon la revendication 11, dans
loquel les 55  Iencre en poudre aux moyens formant carter moyens de
transfert comprennent:                       pour utilisation dans coux-ci
par les moyens for- mant melangeur. - une cavit6 (76) dispos6e dans une
partie sup6- 13    25                EP 0 491 474 B1                 26 *
C  L  M  S   * 16. Cartouche de cosur electrophotographique pour une
machine a imprimer telle qu'une imprimante ou un photocopieur, dans
laquelle un support imprima- ble (18) eat mis en mouvement, comprenant: 5 -
des moyens formant tambour photoconducteur entratnable en rotation (20)
ayant une partie constituee par une surface laterale chargeable
fonctionnellement pendant la rotation des moyens formant tambour pour
attirer electros-  10 tatiquement et retenir une quantite d'encre en poudre
et transporter par rotation la quantite d'encre en poudre pour l'amener a
proximite im- mediate du support imprimable (18) pour trans- fert &
celui-ci; et                     i5 -  des moyans de d6veloppement
supportes & proximite fonctionnelle des moyens formant tambour pour foumir
de l'encre en poudre aux moyens formant tambour, les moyens de deve-
loppement comprenant un dispositif selon lune  20 quelconque des
revendications 7 & 15. 17. Machine a imprimer telle qu'un photocopieur, une
imprimante laser ou une machine analogue, corn- prenant:
25 - un bottier (12); -  des moyens (90) pour mettre en mouvement un
support imprimable dans le bottler; et -  une cartouche selon la
revendication 16.  30 35 40 j 45 50 55 14    


