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.    drum 5 to apply toner to it. Cartridge 1 includes a de- veloper roller
7 which rotates in the direction of arrow This invention relates to
apparatus for the meter-  9 to carry toner 11 from the developer roller
chamber ing of toner powder in which the pressure of a rotating  13 past
the doctor blade 15 into contact with the pho- metering action is equalized
inherently, thereby   5   to conductor drum 5. The toner adder roller 16
rotates avoiding the use of vents.                         in the same
direction as the developer roller 7. This application is an improvement of
the appa-    Toner 11 comprises a blend of styrene-acrylic ratus described
in European patent application     resin, wax, carbon black, silicon
carbide, Aerosil and 0412923 entitled Toner Metering Apparatus. That ap-  a
charge control agent. The toner has a nominal par- paratus has a rotating
roller Interacting with three   10  ticle size of 11 microns. Toner is
supplied to the de- flaps to meter toner as required both toand awayfrom
veloper roller chamber 13 from a supply chamber 19 a developer roller
chamber and a toner supply cham-  through the action of toner metering
roller 3. During bar. Air pressure created by the rotating roller is re-
operation a paddle 21 constantly rotates within the duced by a vent between
the two chambers. Vents,   supply chamber 19 to ensure that toner 11 does
not however, can become clogged. A device which inher-  15  agglomerate and
is in the vicinity of thetonermeteing ently eliminates the pressure
differential is more re-  roller 3. The toner metering roller 3 cooperates
with liable and is potentially less expensive.          three flaps 23,25,
and 27, which extend continuously The apparatus of the foregoing patent
application  along the operative length of metering roller 3 and is the
only similar structure known, and it has a sym-  press against roller 3, to
meter the toner 11 from the metrical rotating roller and employs venting.
20  supply chamber 19 and to effect removal of excess to- This invention
employs a roller which is non-sym-  ner 11 from the developer roller
chamber 13 back to metrical along its length.                         the
supply chamber 19. Scraperfingers 29, which are In accordance with this
invention the metering  positioned at regular intervals along and in
relation to roller has a different configuration along its length so  the
operative length of metering roller 3, act to clean that at some points
itwould be moving toner one way   25  the surface of the toner metering
roller 3 to ensure while atother points it would provide an enlarged area
that the toner is dislodged therefrom. The flaps 23 in the chamber
receiving toner. This counteracts the  and 25 and the fingers 29 are made
of a thin flexible build-up of air pressure between the two chambers
plastic material. Flap 27, which has the largest deflec- between which the
roller operates by permitting air to  tion, tends to take on a permanent
set when plastic, be redistributed in a single chamber and also possibly
30  and is of resilient metal to maintain its form, with the providing a
more open path between the chambers.   tip rounded to reduce frictional
binding. For clarity in More specifically, the metering roller is elongated
and  Fig. 1 flaps 23, 25 and 27 and fingers 29 are shown the outer
configuration is unsymmetrical so as ach-  only as they press against the
forward, sectioned part ieve the metering action. Half of the length of the
roller  of roller 3. is configured so as to be the 90 degree rotation of
the   35  The cartridge 1 is sealed so that toner 11 remains other half, so
that the metering action is about equally  within the cartridge 1 until
consumed by the action of divided between opposite locations In the
metering  developer roller 7 carrying the toner 11 to the drum 5. cycle
during revolutions of the roller. This achieves in-  Unused toner on the
developer roller 7 is returned to herent equalization of pressure
sufficient to avoid the  the developer roller chamber 13 upon continued
rota- need for any vent between the two chambers.   40  tion of the
developer roller 7. There will now be described, by way of example     When
the amount of toner supplied to the devel- only, a preferred embodiment of
the present inven-  oper roller chamber 13 reaches an equilibrium level
tion, with reference to the accompanying drawings, in  31, it is necessary
to maintain this equilibrium level which:
without appreciably adding further amounts of toner Fig. 1 is a section
view of the developer appara-  45  to the developer roller chamber 13. In
order to accom- tus. Fig. 2a and Fig. 2b are detail views of the meter-
plish this, the toner metering roller 3 acts to remove ing roller each
turned 90 degrees with respect to the  toner 11 from the developer roller
chamber 13 after other.                                             the
toner 11 reaches the equilibrium level. This is ach- The invention in the
preferred embodiment re-   ieved by the interaction of the metering roller
surface sides in a replaceable cartridge 1 used with an elec-   o  with the
flaps 23, 25 and 27. trophotographic printing device. As shown in Fig. I
The roller 3 and flaps 23, 25, 27, 29 act together the venting structure of
the earlier European applica-  essentially as two toner metering devices of
the kind tion has been eliminated and the metering roller 3 is  shown in EP
0412923 side-by-side, out of phase with unsymmetrical, as shown in detail
in Fig. 2a and Fig.  each other. Each flap extends along the length of the
2b. Also, the sectioning of Fig. 1 should be under-  55  roller. At the
boundary between the two halves of the stood as being outward of the middle
of roller 3. Pho-  roller the flaps may be cut or divided into two parts to
toconductor drum 5 is also contained in cartridge 1,  enable each half of
the device to operate In the same and the mechanisms shown in Fig. 1
Interact with   mannner as a single toner metering device. Alterna- 2    



3                   EP 0 505 214 B1                 4 tively, the flaps may
be made sufficiently flexible to  Claims enable each part of a flap to
closely follow its respec- tive half of the roller to achieve a similar
effect.  1. A developer apparatus for supplying toner to an As shown in
Fig. 2a and Fig. 2b, metering roller 3  electrostatically charged imaging
surface (5) has opposing raised faces 33 connected by opposing   5
comprising a supply chamber (19) for containing flat surfaces 35. This
configuration of faces 33 and   a supply of toner, a developer chamber
(13), de- flat surfaces 35 is positioned 90 degrees different
velopermeans (7,15) forremoving tonerfrom the from one another on two sides
of roller 3, so that the  developer chamber to the electrostatically half
of roller 3 on one side of its longitudinal middle  charged surface, and
metering means (3,23,25, has the raised faces 33 offset 90 degrees from the
10  27,29) comprising a flattened roller (3) engaging raised faces 33 of
the other half.                    flap means (23, 25, 27, 29) to supply
toner from During operation, the opposing raised faces 33     the supply
chamber to the developer chamber necessarily move toward the chambers 13
and 19 si-    and for removing toner from the developer cham- multaneously,
thereby tending to sweep surrounding    ber back to the supply chamber when
the level of air primarilyfrom supply chamber 19 to developerroll-  15  the
toner in the developer chamber exceeds an er chamber 13. In accordance with
this Invention,     equilibrium level, said flattened roller having dif-
however, as the raised faces 33 of one longitudinal   ferent orientations
of its substantially flat surfac- side of roller 3 extend into the chambers
13 and 19,   es (35) along the operating length of said rollerto
theflatsurfaces 35 of the other half of the longitudinal  relieve air
pressure increase within said develop- side of roller 3 extend between the
chambers 13 and   20  er chamber. 19. This dissipates any pumping action by
the roller 3 between chambers 13 and 19 to eliminate significant  2. The
developer apparatus as in claim 1 in which pressure build-up between
chamber 13 and 19.          said flattened roller(3) has
atleastapproximately During operation of the device disclosed In EP
one-half of its longitudinal length at a first config- 0412923, rotation
oftheflattened rolleralong with the   25  uration and at least
approximately the other one- sealing againstthe rollerof the flaps creates
avarying  half of its longitudinal length rotated 90 degrees volume in
developer chamber. Without venting, this    with respect to said first
configuration. volume change creates unacceptably large air pres- sure
variation in the chamber. Venting couples the  3. The developer apparatus
as in claim 1 or 2 in small space in developer chamber to the relatively
30  which said one-half parts of said roller are on op- large air space in
toner chamber. The volume change    posite sides of its longitudinal
length. In chamber being a smaller percentage of the avail- able volume for
the affected air mass than that of  4. An electrostatic developer cartridge
(1) compris- chamber means that the resultant pressure variation    ing a
supply chamber (19) for containing a supply is substantially reduced by
venting to chamber.  35   of toner, a developer chamber (13), developer In
accordance with this invention, roller 3 causes  means (7, 15) for removing
toner from the devel- a volume reduction on one side of chamber 13 at the
operchamberto an electrostatically charged sur- same time it creates an
expanded volume on the        face separate from said cartridge, and
metering other side of chamber 13. Air is believed to shuttle   means (3,
23, 25, 27, 29) comprising a flattened back and forth from one side of
chamber 13 to the   40  roller (3) engaging flap means (23,25,27,29)for
otherwithoutany appreciable pressure rise, although    supplying toner from
the supply chamber to the air may also pass to chamber 19 in the direction
of the  developer chamber and for removing toner from flat surfaces of
roller 3.                            the developer chamber back to the
supply cham- The need for a permanent vent between cham-        ber when
the level of the toner in the developer bars 13 and 19 is eliminated.
Furthermore, a tangible  45  chamber exceeds an equilibrium level, said
flat- cost reduction is realized by the elimination of a tape  tened roller
having different orientations of its cover used in the vent path to
minimize toner flow    substantially flat surfaces (35) along the operat-
through the vent path. More importantly, the potential  ing length of said
roller to relieve air pressure in- of the vent becoming dogged is
eliminated since no     crease within said developer chamber. vent is
employed.                             50 It will be recognized that the
metering roller 3 may  5. The cartridge as in claim 4 in which said said
flat- take various surface configurations or be divided Into  tened roller
(3) has at least approximately one- more than two differently oriented
sections, and that  half of its longitudinal length at a first configura-
some venting may also be used as a supplement Ac-     tion and at least
approximately the other one-half cordingly, patent coverage should be in
accordance  55  of its longitudinal length rotated approximately 90 with
such scope with particular reference to the fol-  degrees with respect to
said first configuration. lowing claims. 6. The cartridge as in claim 4 or
5 in which said one- 3    



3                   EP 0 505 214 B1                   4 tively, the flaps
may be made sufficiently flexible to  .    Claims enable each part of a
flap to closely follow its respec- tive half of the roller to achieve a
similar effect.  1. A developer apparatus for supplying toner to an As
shown in Fig. 2a and Fig. 2b, metering roller 3  electrostatically charged
imaging surface (5) has opposing raised faces 33 connected by opposing   5
comprising a supply chamber (19) for containing flat surfaces 35. This
configuration of faces 33 and   a supply of toner, a developer chamber
(13), de- flat surfaces 35 is positioned 90 degrees different    veloper
means (7,15) forremoving tonerfrom the from one another on two sides of
roller 3, so that the  developer chamber_ to the electrostatically half of
roller 3 on one side of its longitudinal middle  charged surface, and
metering means (3,23,25, has the raised faces 33 offset 90 degrees from the
10  27,29) comprising a flattened roller (3) engaging raised faces 33 of
the other half.                     flap means (23, 25, 27, 29) to supply
toner from During operation, the opposing raised faces 33     the supply
chamber to the developer chamber necessarily move toward the chambers 13
and 19 si-     and for removing toner from the developer cham-
multaneously, thereby tending to sweep surrounding     ber back to the
supply chamber when the level of air primarilyfrom supply chamber 19to
developerroll-  15  the toner in the developer chamber exceeds an er
chamber 13. In accordance with this invention,      equilibrium level, said
flattened roller having dif- however, as the raised faces 33 of one
longitudinal    ferent orientations of its substantially flat surfac- side
of roller 3 extend into the chambers 13 and 19,   es (35) along the
operating length of said roller to the flat surfaces 35 of the other half
of the longitudinal  relieve air pressure increase within said develop-
side of roller 3 extend between the chambers 13 and   20  er chamber. 19.
This dissipates any pumping action by the roller 3 between chambers 13 and
19 to eliminate significant  2. The developer apparatus as in claim 1 in
which pressure build-up between chamber 13 and 19.           said flattened
roller(3) has atleastapproximately During operation of the device disclosed
In EP     one-half of its longitudinal length atafirstconfig- 0412923,
rotation of theflattened rolleralongwith the   25  uration and at least
approximately the other one- sealing againstthe rollerof theflaps creates
avarying  half of its longitudinal length rotated 90 degrees volume in
developer chamber. Without venting, this     with respect to said first
configuration. volume change creates unacceptably large air pres- sure
variation in the chamber. Venting couples the  3. The developer apparatus
as in claim 1 or 2 in small space in developer chamber to the relatively
30  which said one-half parts of said roller are on op- large air space In
toner chamber. The volume change    posite sides of its longitudinal
length. In chamber being a smaller percentage of the avail- able volume for
the affected air mass than that of  4. An electrostatic developer cartridge
(1) compris- chamber means that the resultant pressure variation    ing a
supply chamber (19) for containing a supply is substantially reduced by
venting to chamber.  35    of toner, a developer chamber (13), developer In
accordance with this invention, roller 3 causes  means (7, 15) for removing
toner from the devel- a volume reduction on one side of chamber 13 at the
operchamberto an electrostatically charged sur- same time it creates an
expanded volume on the         face separate from said cartridge, and
metering other side of chamber 13. Air is believed to shuttle   means (3,
23,25, 27, 29) comprising a flattened back and forth from one side of
chamber 13 to the   40  roller (3) engaging flap means (23,25,27,29)for
other without any appreciable pressure rise, although  supplying toner from
the supply chamber to the air may also pass to chamber 19 in the direction
of the  developer chamber and for removing toner from flat surfaces of
roller 3.                             the developer chamber back to the
supply cham- The need for a permanent vent between cham-         ber when
the level of the toner in the developer bers 13 and 19 is eliminated.
Furthermore, a tangible  45  chamber exceeds an equilibrium level, said
flat- cost reduction is realized by the elimination of a tape  tened roller
having different orientations of its cover used in the vent path to
minimize toner flow     substantially flat surfaces (35) along the operat-
through the vent path. More importantly, the potential  ing length of said
roller to relieve air pressure in- of the vent becoming clogged Is
eliminated since no    crease within said developer chamber. vent is
employed.                             50 It will be recognized that the
metering roller3 may  5. The cartridge as in claim 4 in which said said
flat- take various surface configurations or be divided into  tened roller
(3) has at least approximately one- more than two differently oriented
sections, and that  half of its longitudinal length at a first configura-
some venting may also be used as a supplement. Ac-    tion and at least
approximately the other one-half cordingly, patent coverage should be in
accordance   55  of its longitudinal length rotated approximately 90 with
such scope with particular reference to the fol-  degrees with respect to
said first configuration. lowing claims. 6. The cartridge as in claim 4 or
5 in which said one- 3    



5                  EP 0 505 214 B1                 6 half parts of said
roller are on opposite side of its  der Entwiciderkammer auf sine
elektrostatisch longitudinal length.                              geladene
Oberflache, die von der Patrons go- trennt ist, zu entfornen, und mit einer
Dosierein- 7. An electrostatic developer cartridge Including a  richtung
(3j 23, 25, 27, 29), die sine abgeflachte supply chamber (19), a developer
chamber (13),   5  Walze (3), an die Klappenvorrichtungen (23, 25, and a
metering apparatus including a rotatable    27,29) angreifen, umfa~t, urn
Toner aus der Ver- roller (3) adapted to engage aflap means (23,25,
sorgungskammer in die Entwiciderkammer zuzu- 27, 29) separating the supply
and developer       ffhren und urn Toner aus der Entwicklungskam- chambers,
said roller being configured along its  mer zurOck in die
Versorgungskammerzu entfer- length such that as the roller is rotated a
first part  io  nen, wenn der Pegel des Toners in der Entwick- protrudes
into and reduces the volume of one     lerkammer einen Gleichgewlchtspogel
Ober- chamber, a second part of the roller at another   schreitet, wobei
die abgeflachte Waize unter- point along the length of the roller defines a
re-  schledliche Orbentlerungen ihrer Im wesentlichen cess relative to the
first part to enlarge the vol-  ebenen Faichen (35) entlang der
Betriebslinge ume of that chamber, to relieve air pressure in-  15  der
Waize besitzt, um esine Luftdruckerh8hung crease In that chamber.
innerhalb der Entwiclderkammer abzubauen. 5. Patrons nach Anspruch 4, bel
derdie abgeflachte Patentanspruche
Walze (3) wenigstens auf cm siner HAlfte ihrer 20      Lingserstreckung
sine erste Konfiguratbon be- I. Entwicklergerit zum Zufhren von Tonerzu
einer     sitzt und wenigatens ca die andere Halfte ihrer elektrostatisch
geladenen Bilderzeugungsflache    Lingserstreckung urn cm 90 Grad gegen~ber
der (5), mit elner Versorgungskammer (19) fOr die     ersten Konfiguration
verdreht ist. Aufnahme sines Tonervorrats, elner Entwickler- kammer (1 3),
einer Entwicklereinrichtung.(7,15),  25  6. Patrons nach Anspruch 4 oder 5,
bei der die Teile umTonerausderEntwicklerkammeraufdieoeiek-         der
einen Halfts der Walze sich auf gegenfiber- trostatisch geladene Flache zu
entfernen, und    liegenden Seiatn ihrer Lingserstreckung befin- mitelner
Dosiereinrichtung (3,23,25,27,29), die   den. sine abgeflachte Walze (3),
an die Klappenvor- richtungen (23,25, 27,29) angreifen, umfaft, urn  3o  7.
Elektrostatische Entwiciderpatrone, mit einer Toner aus der
Versorgungskammer in die Ent-       Versorgungskammer (19), elner
Entwiciderkam- wicklerkammerzuzuffhren und um Toner aus der      mer (13)
und einem Dosiergerat mit einer sich Entwicidungskammer zurick In die
Versorgungs-     drehenden Walze (3), an die in gesigneter Weise kammer zu
entfernen, wenn der Pegel des To-       Kiappenvorrichtungen (23,25,27,29)
angreifen, ners in der Entwickierkammer eonen Gieichge-  35  welche die
Versorgungs- und Entwickierkam- wichtspegel Oberschreltet, wobsl die
abgefiachte  mern trennen, wobei die Walze entlang ihrer LAn- Waize
unterschiedliche Orientierungen ihrer im    ge In solcher Weise
konfiguriert ist, dam1 dann, wesentlichen flachen Flachen (35) entlang der
wenn die Walzegedrehtwird, sin ersterTeil indas Betriebsiange der Walze
besitzt, urn sine Luft-   Volumen der olnen Kammer hinein ragt und die-
druckzunahme innerhalb der Entwickierkammer  40   ses reduziert, sin
zwelter Teil derWalze an elner abzubauen.
anderen Stelle entlang der LAnge der Walze sine Ausnehmung relativ zu dem
ersten Tell definlert, 2. Entwicklergerit nachAnspruch 1, bel dern die ab-
um das Volumen dieser Kammer zu vergr5Bern, geflachte Walze (3) wenigstens
cm sine Halfto ih-  um daduch sine Luftdruckzunahme In der Kam- rer Lange
mit einer ersten Konfiguration besitzt  45  mer abzubauen. und wenigstens
cm die andere sine HAlfte Ihrer LAnge um 90 Grad gegeniiber der genanntbn
er- sten Konfiguratlon verdreht ist.               Rovendicatlons 3.
EntwicidergerAt nach Anspruch I oder 2, bei dem   5o  1. Appareil de
doveloppement pour amener une die Tells der einen HAifte derWalze sich
aufgegen-  poudre de developpement ou toner sur une sur- Oberliegenden
Saiten lhrer Langserstreckung be-   face dlectrostatiquement chargee de
formation finden.                                           dirmage (5),
comprenant une chambre d'alimen- tation (19) pour contenir une r6serve de
toner, 4. Elektrostatlsche Entwicklerpatrone (1), mit elner  5s  une
chambre de d6veloppernent (13), des Versorgungskammer (19) zur Aufnahme
sines         moyens de d6veloppement (7,15) pour transffrer Tonervorrats,
mit einer Entwickderkammor (13),   le toner de la chambre de d6veloppernent
A la sinerEntwicldereinrichtung (7,15), umToneraus     surface
electrostatiquement chargie, et des 4    7                  EP 0 505 214 B1
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moyens de dosage (3,23,25,27,29) comportant  . 6. Cassette sulvant la
revendication 4 ou 5, dans la- un rouleau aplati (3) en contact avec des
volets  quelle leadites molties dudit rouleau sont sur des flexibles
(23,25,27,29) pour amener du toner de  c8t6s opposes de son 6tendue
longitudinale. Ia chambre d'alimentation A la chambre de deve- loppement et
pourenleverdu tonerde la chambre   5   7. Cassette de d6veloppement
electrostatique de developpement, en retour A la chambre d'all-  comprenant
une chambre d'alimentation (19), mentation, loreque le niveau du toner dans
la    une chambre de d6veloppement (13) et un appa- chambre de
developpement d6passe un niveau       rell de dosage comportant un rouleau
rotatif (3) d'equilibre, ledit rouleau aplat! presentant diff6-  qul vient
en contact avec des volets (23,25,27,29) rentes orientations de ass
surfaces sensiblement  io  separant les chambres d'alimentation et de d6ve-
planes (35) sur la longueur active dudit rouleau,  loppement, ledit rouleau
etant configurb sur sa afin doviter touts augmentation de la pression
longueurde sorts quo, lorsque le rouleau tourne, d'air dans ladite chambre
de developpement.      une premiere partie fait saillie dans une chambre et
riduit son volume, et une deuxieme partie du 2. Appareli de developpement
suivant la revendica-  ts  rouleau, A un autre endroit sur la longueur du
rou- tion 1, dans lequel ledit rouleau aplati (3) presen-  leau, definit un
creux par rapport A la premiere to, sur au molns environ la moiti6 de sa
longueur,  partie de fagon a augmenter le volume de cette une premibre
configuration et, sur au moins en-  chambre, pour limiter I'augmentation de
la pres- viron I'autre moitie de so longueur, une meme    sion d'air dans
cette chambre. configuration tourn6e de 90 degr6s par rapport a   20 ladite
premiere configuration. 3. Apparel! de developpement sulvant la revendica-
tion I ou 2, dans lequol lesdites moil6s dudit rou- leau sont sur des cbtbs
opposes de son 6tendue  25 longitutudinale. 4. Cassette de developpement
dlectrostatique (1), comprenant une chambre d'allimentation (19) pour
contenir une r6serve de poudre de develop-  3o pement ou toner, une chambre
de developpe- ment (13), des moyens de developpement (7,15) pour amener du
toner de la chambre de d6velop- pemont A une surface electrostatiquement
char- gee separee de ladite cassette, etdes moyens de  35 dosage (3,23,
25,27,29) comprenant un rouleau aplati (3) en contact avec des volets
flexibles (23,25,27,29) pour transferer du toner de la chambre
d'alimentation A la chambre do develop- pementet pour enlever du toner dos
achambre de  40 d6veloppement en retour A la chambre d'allmen- tatlon
lorsque le niveau du toner dans la chambre de developpement depasse un
niveau d'6quill- bre, ledit rouleau aplati prdsentant des orienta- tions
dIfferentes de sos surfaces sonsiblement  4S planes (35) sur la longueur
active dudit rouleau, afin d'evitbr une augmentation de la pression d'aira
l'interieurde ladite chambre de d6veloppe- ment. 50 5. Cassette suivant la
revendication 4, dons laquel- le ledit rouleau aplati (3) presente une
premibre conf Iguration sur au molns environ la moiti6 de so longueur et,
sur au moins environ l'autre moitl6 de sa longuour, une configuration
tournee de 90  55 degres environ par rapport A ladite premibre
configuration. 5    


