TONER CARTRI DGES FOR AN | MAGE FORM NG DEVI CE Background [0001] The present
application is directed to cartridges for use with inage form ng devices
and, nor evpanevwoomsoarly, to a cartridge with one or norePeEmgsgios®ssieat ur es
that engage with the imge form ng device during insertion. [0002] Toner

constructed Lo HONRERRBTHIRGFERGHTAIhaRGE RORMNGRIAES i ho: dovi ce.
Thi s engagenent provides for the toner in the cartridge to be transferred

into the image formng device and ultimately to a nmedia sheet during the
i mage formation process. The engabaskgrowedween the cartridge and i mage
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[ 0005] értsaretheseartricdgepbparataesoproiperidiwitnat B intageoivemingpdévicel gesahsfier use wit h
I mage ftﬁé%rﬁ‘% devices. The cartridge may include an interior to contain
toner t'nat-is:

[0003] The cartridge should be constructed to prevent toner leakage prior to
15 insertion into the device, and after insertion into the device. The cartridge may
include a closure mechanism that prevents the toner from escaping prior to insertion
into the image forming device. During insertion, the cartridge should engage with the
image forming device in a manner to move the closure mechanism from a closed
position to an open position that allows the toner to move from the cartridge and into
20 the image forming device.

[0004] The cartridge should be carefully aligned relative to the image forming
device to ensure accurate insertion that prevents toner leakage. The cartridge may
include one or more engagement features that engage with the image forming
device that provide accurate alignment. The engagement features may be

25 positioned at various locations on the body of the cartridge.

Summary
[0005] The present application is directed to toner cartridges for use with image
forming devices. The cartridge may include an interior to contain toner that is
transferred to the image forming device and used during image formation. The
30 cartridge may include one or more engagement features that interact with the image
forming device during insertion. The engagement features may include one or more

alignment features that align the cartridge during insertion into the image forming



transferred to the image form ng device and used during inmage formation.
The cartridge may include one or nore engagenent features that interact
wi t h t he woeg®/(7e80omi ng devi ce during insertion. The eng&gersnesiogasur es nay
i nclude one or nore alignnent features that align the cartridge during
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Drawi ngs [0006] Figure 1 is"a schematic diagramof a toner cartridge and an

i mage form ng device accog%pgggeripﬂgne&tm@m E0007] Figure 2 is a
side o

. . ) ing .
perspective view of a first a cartridge according to one

cartri d9008k cof fikg ' 8 S Pais TG S bty bRl T E MRS, 5
car bri afiiccaciaiding tb @nensmpodietntent . [0010] Figure 5 is an expl oded view
of a shutter renoved froma toner cartridge according to one enbodi nent.

[001 1][0bOBI' €FfRfire i3 aShelSpdEtRM Bbwaf SNt Sitieiof atcdHrRRRhdORIAG 8 one
according to one enbodinent. [001 2] Figure 6B is a side view of a shutter
in an opepogioEinti on according to one enbodi ment. [0013] Figure 7 is a
perspective view of an interior of a cartridge according to one enbodi nent.
[ 0014] [BDO8]} e Biguse 8 ipearpepedtive wiew\wf a@f secoddiside df aicartadge aceordingltpe
according to,one enbodi nent. [0015] Figure 9 is side schematic view of an
el ectri er@BRﬂ‘é%% r on a cartridge according to one enbodi nent. [0016]

Figure 10 is an, expl oded er_spec}i ve view of an el ectrical connector
anQr di[RG0%L Oﬁ@%gﬁdaian% ¢ view of a cartridge according to one embodiment.

[0010] Figure 5 is an exploded view of a shutter removed from a toner cartridge
according to one embodiment.

[0011] Figure 6A is a side view of a shutter in a closed position according to one

embodiment.

15 [0012] Figure 6B is a side view of a shutter in an open position according to one

embodiment.

[0013] Figure 7 is a perspective view of an interior of a cartridge according to one

embodiment.

[0014] Figure 8 is a perspective view of a drive train on a cartridge according to
20 one embodiment.

[0015] Figure 9 is side schematic view of an electrical connector on a cartridge
according to one embodiment.

[0016] Figure 10 is an exploded perspective view of an electrical connector
according to one embodiment.

25 [0017] Figure 11 is a side schematic view of an image forming device according

to one embodiment.

[0018] Figure 12A is a perspective view of a first side of an imaging unit
according to one embodiment.



[0017] Figure 11 is a side schematic view of an image form ng device
according to one enbodinent. [0018] Figure 12A is a perspective view of a
first sidwoahosogomagi ng unit according to one enbodi reRCT[UBRWS8HBYUr e 12B
is a perspective view of a second side of an inmaging unit according to one

enbodi [0Q20] Figure 13 is perspective view.of cartridge.being
Cnser t QOIS o AU eGE FerFh BSeE CEVRL ARG HeF Shef dRsBlaoa - [ 0021)
Fi gur e dedolding % 8REEmbRiiepyy of a cartridge being inserted into an inmage
form ng device according to one enbodi nent. [0022] Figure 15 is perspective
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el ect r ifoahingaleviss accavding toamtererdigediereydgi ng with an el ectrical connector
on an image form ng device according to one enbodi ment. [0024] Figure 17 is

per speq002¢] Vi Figueé 14 is petspedgee Vidw yf a varritigs bemgoinsertedge ahdmageg devi ce
accordi ng to one enbodi nent. Detajled Description [0025] The present

appl i cdPimBiRgidevife aeqasdingdoangeambadimMeges for use within inmage forning
devices. Figure 1 schematically illustrates one enbodi ment that includes a
t oner d8P22] dgEigLoe Wbtis perepesiiveicw ehgsgeridae being inseded Nto BndmMagege

formn Vi C 00_1 . r L\ area 10 1 sized to receive the

cartri gB&ﬁ%Q.Oeeﬁicee %#éb%'ﬁg%@ﬁ@gg%ﬁgh%%&t ures 102 are associated with the
i mage f L,Ng device 100. .The engagenent featpures 11 on the cartrjdge 10
|t or adPOBT Y Flahe g 8 amre SeEAPRReTef G licioatbadecpipha AR 100
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engagenent features 11, 102 may performa variety of functions, including
posi ti @hbedimeatcartri dge 10 within the i mage forming device 100, causing

toner within the cartridge 10 to nove into the inage formng
[0024] Figure 17 is perspective view of a cartridge fully inserted into an image

forming device according to one embodiment.
Detailed Description

15 [0025] The present application is directed to toner cartridges for use within image
forming devices. Figure 1 schematically illustrates one embodiment that includes a
toner cartridge 10 with one or more engagement features 11. The image forming
device 100 includes a receiving area 101 sized to receive the cartridge 10. One or
more engagement features 102 are associated with the image forming device 100.

20 The engagement features 11 on the cartridge 10 interact with the engagement
features 102 on the image forming device 100 during insertion of the cartridge 10
into the receiving area 101. The engagement features 11, 102 may perform a
variety of functions, including positioning the cartridge 10 within the image forming
device 100, causing toner within the cartridge 10 to move into the image forming

25 device 100, allowing the cartridge 10 to communicate with the image forming device
100, providing power from the image forming device 100 to the cartridge 10, and
others. The engagement features 11, 102 are positioned such that the various
functions are performed in an orchestrated manner during insertion of the cartridge
10.

30 [0026] Figures 2, 3, and 4 illustrate one embodiment of a cartridge 10. The

cartridge 10 contains toner that is transferred to the image forming device 100. The



device 100, allowng the cartridge 10 to communicate with the inmage formng
devi ce 100, providing power fromthe image form ng device 100 to the

cartri dgew0Qoo%nio8oot hers. The engagenent features 11, 102TArseoosnmsiis: oned
such that the various functions are performed in an orchestrated nanner
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device 10 duri ng a vertical insertion of the cartridge 10. One engagenent
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extension 17 because the extension 17 is initially inserted into the device 10 during a
vertical insertion of the cartridge 10. One engagement features 11 includes
chamfers 18 that are positioned on the bottom 13. Chamfers 18 may be positioned
on a single side or multiple sides of the extension. In one embodiment, the

20 extension includes a substantially rectangular cross-sectional shape and chamfers
18 are positioned along each of the four edges.

[0029] Another engagement feature 11 for alignment includes one or more ribs 19
that extend in a substantially vertical orientation along the extension 17. In one
embodiment, the ribs 19 include a leading end 27 that faces towards the bottom 13.

25 In one embodiment, the leading end 27 is spaced away from the chamfer 18 and
makes contact with the device 100 after contact is made by the chamfer 18. The
leading end 27 may include a chamfer, or may extend substantially perpendicularly
outward from the extension 17. The length may vary, with the embodiment
illustrated including the ribs 19 extending along the length of the extension 17. In

30 this embodiment, ribs 19 are positioned on each of the sides 16, although other
embodiments may include positioning at other locations. In embodiments with
multiple ribs 19, the ribs 19 may include the same or different shapes and sizes. In
one embodiment, the cartridge 10 includes a single rib 19.



[ 0029] Anot her engagenent feature 11 for alignnent includes one or nore
ribs 19 that extend in a substantially vertical orientation along the

ext ensi orw@2oo%at089me enbodi nent, the ribs 19 include a PeadisSe@s®sis27 t hat
faces towards the bottom 13. In one enbodinent, the |leading end 27 is
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inserted into an incorrect receiving area 101. By way of example, the lockout
mechanism 33 may prevent a black toner cartridge 10 from being inserted into a
receiving area 101 for a cyan, yellow or magenta cartridge 10. The lockout

20 mechanism 33 may include a pointed first end 34 that faces towards the bottom 13.
The pointed first end 34 is positioned above the chamfer 18. In one embodiment,
the lockout mechanism 33 is positioned on the front face 14 of the extension 17.
One embodiment of a lockout mechanism is disclosed in U.S. Patent Serial No.
11/388,848 herein incorporated by reference.

25 [0032] The engagement features 11 may also include functional features that
cause the cartridge 10 to operate within the image forming device 100 and move the
toner to the image forming device 100. One functional engagement feature 11
includes an outlet 50 and shutter 51. Outlet 50 is positioned to allow the toner to be
moved from the interior 33 of the cartridge 10. As illustrated in Figure 5, the outlet

30 50 is positioned on the front 14 of the cartridge 10. The outlet 50 is formed by an
outer wall and may also face towards the bottom 13. The shutter 51 is positioned
within the outlet 50 to control the movement of the toner. Shutter 51 is constructed

to rotate between a closed position to prevent the movement of toner, and an open



inserted into an incorrect receiving area 10 1. By way of exanple, the
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cartridde 10. Face 52 includes a notch 53 that contacts with an engagenent
feature 102 in the imge form ng device 100 to control rotation of the
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fit within the outlet 50 and includes a substantially cylindrical sha
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moved f r(;[’ch %Ee uurltngeltnseSr |o|nnof?héjicéﬁﬁctjéeo% in Yﬁie gl?ecgtl%% 0 arrow %to the
image forming device 100, the notch 53 contacts against the feature 102. As the
cartridge 10 continues to be inserted in the direction of arrow X, the force of the
insertion overcomes the force of the biasing member 56 and causes the shutter 51 to

20 rotate to the open position as illustrated in Figure 6B. The shutter 51 remains in the

open position until the cartridge 10 is removed from the device 100. The removal
force causes the shutter 51 to contact the feature 102 and move to the closed
position. One embodiment of a shutter is disclosed in U.S. Patent Serial No.
11/556,863 herein incorporated by reference.

25 [0034] Another functional engagement feature 11 is a drive gear 60 positioned on
the front 14 of the cartridge 10. The drive gear 60 meshes with and receives
rotational power from a corresponding gear in the image forming device 100. In the
embodiment illustrated in Figure 2, the drive gear 60 is partially covered with only a

few teeth exposed.

30 [0035] The outlet 50 with the shutter 51 and the drive gear 60 are each positioned
on the main section 38 of the cartridge 10. The outlet 50 is positioned below a

center of the drive gear 60.



[0033] Figure 6A illustrates one enbodi ment of the shutter 5 1 in the
closed orientation. A biasing nenber 56 is operatively attached to nmaintain
t he shut two 28091070897t he cl osed position. An engagenent f @ararsecoz®2518n t he

i mge form ng device 100 (specifically, a shutter actuation pin 256 as
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shaf t ) tatron o e auger causes the toner to be nove t he
bl d8es padtled mtrgatsleeohelsgiehofahd wall thheincludestth&@uger 70. The wall prevents

the toner from moving away from the auger 70 to a lower section of the interior 33.

[0038] A shaft 61 extends through the interior 33 and is operatively connected to
the drive gear 60. The shaft 61 extends through the interior and is operatively
connected to a gear 78 as illustrated in Figure 8. Gear 78 is part of a drive train 77

20 thatis positioned on the back 15 of the cartridge 10. The drive train 77 includes
gears 78 that are attached to the drive shaft 61, paddle shafts 76, and auger shaft
72. The rotation of the drive gear 60 is thus transferred through the drive shaft 61,
and to the gears 78 for rotating each of the paddles 75 and the auger 70. The drive
train 77 may also include one or more additional gears to interconnect gears 78.

25 One embodiment of a drive train, paddles, auger, and drive gear 60 is disclosed in
U.S. Patent Serial No. 11/612,662 herein incorporated by reference.

[0039] Another functional engagement feature 11 on the cartridge 10 includes an
electrical connector 80 as illustrated in Figures 9 and 10. The electrical connector 80
forms a communication path between the cartridge 10 and the image forming device
30 100. Inthis embodiment, the electrical connector 80 is positioned within a cavity 34
at the bottom 13 of the cartridge 10. In one specific embodiment, the electrical
connector 80 is positioned within the extension 17. The electrical connector 80 may

be positioned completely or partially within the cavity 34. A retainer 35 is positioned



[ 0037] One or nore paddles 75 may al so be positioned within the interior 33
to agitate the toner. Each of the paddles 75 includes a central shaft 76
t hat ext emox0edm7088gh t he interior 33, and a bl ade (not iPCITasRecaoexi32 t hat
extends outward fromthe central shafts 76. Rotation of the central shafts

76 causes.t he bl ade O rotate to prevent toner from beconj conpr essed
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78 1S DAL azidlit\Hdatd Bl inbla hB&éin?%ﬂPoﬁié it StdidieinBrReks bredr t he

cartridge 10. The drive train 77 includes gears 78 that are attached to the
dri ve gharfea electticapernihetsHf The ZocuihbdaralBjemayHaftherridclutieecanapuiingon of t he

drive gear, 60 is,thus transferred t u t.he dri.ve shaft 1 nd to the
gears JEPRRk. seprcRbEisF e Ras AhdPEsosas s e Palybplor Gy ve
train bitmay lidited to pabederiffRl, dnsrddoraflht Uise ridkte, S8R GartritigeniDer Tignect
gears 78. One enbodinent of a drive train, paddles, auger, and drive gear

60 10s diosepsEgchardwaress4 pag: icluste prg ONBIOre Dracessoss Jodie devigepnard por at ed

chrtri apaneny TR RAne OO R e R RARBTE iR Ardet” 1 gur s

9 and JfAcluding fel exampkedpplicatiesspecifif irftegrmed ceouitaumd digitansigaslh bet ween
the cartridge 10 and the image form n% device 100. In this enbodinment, the
el ect r iRFFERRaB MCIBEMOLAFELiRrP Y8y CaTle M3y ke slared pndexgeutede bott om 13
of the cartridge 10. In one specific enbodinent, the el ectrical connector
80 i s d0941] onE@uaingihistaansErkectassioqesition theeigldoard 811 feoergadiog Wi may

be ,posi ] r. rtgal. MY h Vit refainer 35
S 1gosi€[ #@@Fﬁe&ﬁfﬁﬁ{tﬁfgy@ dmﬁ?eggﬁﬁhﬁr e VL(’{én qieﬁgﬁg]btgr?éc@?ruggﬁ r?e%&oép 80.
The retgd with 088 drayofecoditamand g-cxseradinig atras BepaBaseod5 inttudsdy 4l bggeing®@7 or may
be a separate elenent that is . ,

sized to receive the circuit board 81. A member 88 may be positioned adjacent to

the opening 87 to support the circuit board 81 when attached to the housing 82. In

one embodiment, opening 87 includes a notch 92 sized to receive the computing

20 hardware 84 when the circuit board 81 is connected to the housing 82.

[0042] One or more arms 86 extend outward from the base 85 in a cantilever
manner. The arms 86 may be rigid or may be flexible relative to the base 85. In one
embodiment, four arms extend from the base 85 and each is flexible. In another
embodiment, multiple arms 86 extend from the base 85 with one or more of the arms

25 86 being flexible and the others being rigid. The arms 86 form a receptacle 90 sized
to extend around the entirety or a portion of the connector 150. One or more of the
arms 86 may further include a flared end 89 to facilitate engagement with the
connector 150 of the image forming device 100. Arms 86 may include a variety of
shapes and configurations. The housing 82 may further include wings 91 that

30 laterally extend outward to fit within the slot 36 in the retainer 35. The electrical
connector 80 may be fixedly or movably attached to the cartridge 10. Embodiments
of electrical connectors are disclosed in U.S. Patent Nos. 7,258,558 and 7,272,336,
each herein incorporated by reference.



attached to the cartridge 10. The retainer 35 includes a slot 36 forned
between a pair of spaced apart nenbers 39. [0040] Figure 10 illustrates an
expl oded woewwf7o@n el ectrical connector 80 that includesTaSeiosmssis2 board 8
1 and a housing 82. The circuit board 8 1 includes one or nore electrical

t act T ' it board 8 1 furth I ncl ti har d :
cchemmtPPaR] y FNeU AL ERET Bty Bff Rl oaBr K ae pAPBRe BREicl ad ng
but nQ"of'th@‘chﬂﬂdé@m%ﬁﬁn e Fﬂﬁé‘gje fdr RN dEALEM 0. fTHeSGatHﬁ?pSiﬁEsealig’a‘ﬂ%e
cartridge ID. The computing hardware 84 may include one or nore processors,

| ogi ¢ dxwiridgs, 1 Caalangenwiigle difensiomsiuiring insertomirioribyg image femiog wericse

I nt egr at l.rcujts. 1ncl.udin or.exanple a | cation. speci.fic Jntegrated
ci rcui ﬁsfogrfgf'mﬁéia#lérp %Q'f&daﬁorﬁ’?%éc%@&r%e%f‘ﬁ qﬂ%%(#]oe e%@@ﬁ“%}f&goﬁ%% dgde may
be st or@oaddaexapditds fdreblalohguRé BEg8 B2 & theRKItIA8Cérethd SIdRAB dfithe t he
circuit board 8 1 for engaging wth a connector 150 within the inmage

f or mi ngXiRNgieR 1 Zpd’s thixslLdatHg BNt iﬁ@Mﬁ’Gé@ eeriadiaegy the fahgramgnbsslph%% en
out war %%'fr%)ﬁrtﬁﬂ%f.rﬂge gg({éﬁa%g.Hﬁase 85 includes an opening 87 sized to

receive the circuit” poar A nmenber 88 may be positioned adjacent to
the o | 8740 s ort. the circuit board 8 1 en attach o the
hous ndoBa® nThRs2ERRBR! sk ndusiet Wi e R s BER D e B 88085 6t o
recei verdritterciBRYH NS \‘tﬁﬁﬁfgéﬁ iBAgelena twig ishedt. t Afasrad iy thel carfrRigaect ed

to the housing 82. [0042] e or nore arns 86 extend outward fromthe base
8510n a G 4he fansy erovasnhedughTh dexelepesBnitgpOteandra ghatospnerastiviee PG )asnibl e

relativ o] . 85 | oyr - fromthe base
85 and D5t I R i moviry ERSEReEk S henist 4 mHRsRE! BRAGE et nd
from t hdelibesesel ©B5eveivb thatorasr. rAgereof1 HinstratesrorBémbedingerftiofanbiagend t he
others being rigid, The arns 86 forma receptacle 90 sized to extend around
t he entfPFrB'l”% viGe HoP withrioper ¢3EI498S KLt or 150. One or nore of the arns 86
may further include a flared end 89 to facilitate engagenent with the
connect[@P43b0 Offirshienertigasies areang3@évaludes ot opmese gvagng Staliansd4G

van bt Yngf o RlARFEHIBAR LKA FronT1He ASHS/dHoThe BRYK 185! dihe | nc! ude
image forming device 100. Each imaging station 240 includes a cartridge 10, a
developer unit 250, and a photoconductive unit 260. Each of the imaging stations
240 is mounted such that photoconductive (PC) drums 261 are substantially parallel.
For purposes of clarity, the units 250, 260 are labeled on only one of the imaging
20 stations 240. In one embodiment, each of the imaging stations 240 is substantially
the same except for the color of toner.

[0046] The developer unit 250 includes a toner reservoir 251 to contain the toner.
One or more agitating members may further be positioned within the reservoir 251 to
move the toner. Developer unit 250 further includes a toner adder roll 252 that

25 moves the toner supplied from the reservoir 251 to a developer roll 253. The
photoconductive unit 260 includes in part a charging roll and the PC drum 261.

[0047] The charging roll 262 forms a nip with the PC drum 261, and charges the
surface of the PC drum 261 to a specified voltage such as -1000 volts, for example.
A laser beam from a printhead 106 is directed to the surface of the PC drum 261 and
30 discharges those areas it contacts to form a latent image. In one embodiment, areas
on the PC drum 261 illuminated by the laser beam are discharged to approximately -
300 volts. The developer roll 253, which is coated with toner, forms a nip with the



|l aterally extend outward to fit within the slot 36 in the retainer 35. The
el ectrical connector 80 may be fixedly or novably attached to the cartridge
10. Enbodwoentsm7ofo7el ectrical connectors are di scl osed PATUSR08/Ms318Nt NoOS.
7,258,558 and 7,272,336, each herein incorporated by reference.[0043] One

I nt L t ' h | i t of th
or " SATUM AN 145, B RoSlHLonethd scotolt e, b br oot algamat of the
cart ri dgiekfgden® SHHH hPh ARSI BSsEHB N RS 856 RN mehérohBohiBRIe

form ng device 100. A first datumpoint is ' formed at the second end 30 of
t he al ithadenelopeorolpgriorAodisdansieraouhe i drurhs Thertosedr islajitgctendodige 32 of

the slot 28 t | de of._t he. extensji,on, 17. A third datum point

el uaeteas eEMePE qibioreT sliad fishiinaY B mbdase! oo R Ml Berle
extgnsi{@s.17. [0044] The cartridge 10 is nounted within the i mage form ng
device 100 to transfer the toner for formng an i mage on a nedi a sheet.
After basNg hhe i H9¢ H: MNES3E R rounit
250 angbg ?) ot oco?lf(;eﬁr@%iavégg?%C)g eﬂtrﬁ'?\fc Zéggl)ﬁﬁxs t'he qgndg%séan%@i&ﬁ%ﬂﬁﬁrough

t hese clasienittbe imaging siatidrese?40.sInbibisngmeedinventethet Id M 23eiis/tormed asoarer .

Figure 11,il]l at e n odi f an_i form ng devic 00 with
Conor © Sesanat 8583 SRuERRGE 1T dondPn Pl 282 SR RAR-SEHIZad Daes one or
nore i Mgininsdgd fRmMngdferaishs ahe ITM 2B hdvesipaentl imadig sitioRg 2upom t he
front 104 to the back 105 of the inmage form ng device 100. Each inmagi ng

st dPi orin 2400¢kyeipe gérechor as viawrsbinlfoguee kv &nspermarg of thed”C slidmg 261

phot ocaq ' . Ui 60 . t ' | tafy ans. 240 s ted such
Phat pRSTSCSRETARbEs ThlerapEhetle s BRRE TRt M ot b B et &

pur pos gsositfvectaitaigeyfield beraet the 3h6r in2ége riom thetRC ellums 261l ty thesughce he

I magi ng .stations 240. I n one enbodi nent, each of the imaging stations 240

i s sub<tfdRe MmAViRA tHd 238e except for the color of toner. [0046] The

devel oper unit 250 includes a toner reservoir 251 to contain the toner. One

or mor d0849} at Thg B taley anet eollectsidepyis o BREitaner inAgenEomter voi r
25951 0, A0 Db 08l0 RBMRLARS AN heABef HIAQMY 10 MU Snderner adder

r ol

second transfer area. The second transfer area includes a second transfer nip 235
formed between the back-up roll 233 and a second transfer roll 234.

[0050] Media sheets may originally be stored in a media input tray 220 positioned
in a lower section of the device 100. The tray 220 is sized to contain a stack of

20 media sheets that will receive color and/or monochrome images. The media input
tray 220 is preferably removable for refilling. A control panel 221 may be located on
the front 104 of the device 100. Using the control panel 221, the user is able to enter
commands and generally control the operation of the image-forming device 100. For
example, the user may enter commands to switch modes (e.g., color mode,

25 monochrome mode), view the number of images printed, take the device 100 on/off
line to perform periodic maintenance, and the like.

[0051] A media path 222 extends through the device 100 for moving the media
sheets through the imaging process. Media sheets are initially stored in the input
tray 220 or introduced through a manual feed 223. The sheets in the input tray 220
30 are picked by a pick mechanism 224 and moved into the media path 222. In this
embodiment, the pick mechanism 224 includes a roll positioned at the end of a
pivoting arm. The roll rotates to move the media sheets from input tray 220 towards

10



noves the toner supplied fromthe reservoir 251 to a devel oper roll 253.
The phot oconductive unit 260 includes in part a charging roll and the PC
drum 261 WOR07)80The charging roll 262 forns a nip w tRCThiS200808518Mm 261
and charges the surface of the PC drum 261 to a specified voltage such as -

1000 ts, f le. Al m f I nt d1l I.s directed t
the  suna SEoR0 {RESREA il pa1s STDOHLEa N YR Pk HORE ISR S EHRLR088 t o
form a jh &k&inity TRES|edsthaRS I@H@ﬂ%f@ﬁfedié‘éﬁ%@tz Ri“thb%c%ﬁd‘iféh{ﬁéﬁa'lrea

ge|
illum nated by the | aser beam are discharge o approximately - 300 volts.
The dewslioiier pickimechsBjsMiRR4 md¥ng dae awedia sheetsiiectly &omsthe inppt tiy h t hePC

drum 2 . then transf.ers.toner,to the PC drum.261 fo ma toner |nmge. A
ot or ¢ ol i SRR B Re5 et SR A I Rgh bk i Red Tone:
ont g t iEp3lewel@rasre @il aps bositibAed 1tc$rrtdv@rtﬁé%'hebpinwmd%é&fn@marﬁﬂ@r gigner is
attracted to the areas of the PC drum 261 surface discharged by the |aser

beam fr&¥-t he printhead 106. [0048] An internediate transfer mechani sm
(I'TM 230 is disposed adjacent to each of the imaging stations 240. In this
enbodi rf6A52] t héheThediaBhest fapeives the tamerandigessomdhe 1T 3teals Hivoamesdr i ve

roll 2 sion rqll 232 an ack- rol . 233. .During image formn
oper at 1BLOrHE SBRpndenit ol pasr ThedReliBanes S mimiongtatedetrare ek se
di r ect iaBvés aldingWRe rédifipgt 222 bnd®e #fustage P26 hEuBEr dfdan®o2 kiRl v
toner images in their respective colors to the I'TM 230. In one enbodi nent,

a pBsi tiusidgvells ageelts 32 thatdere aip ke adbaksr therager imaga oHaeptedinsheeksl t o

the surfiack, 8 109 TRULAOLEIM230n 4 8R4k e b3Mha30NgLabgs and col | ect s

the one oOr Nore toner I MAQES i ragi-ng “Stattons and t hen conveys

t he t ordowrigimges from thenfadenaiaezas. aExiardR@ATdmiay aesiotdtedrie @ithdherwaebnd
transfer area includes a second transfer nip 235 forned between the back-up
rol | 234 raMerss decHnns t Mhaderivard girechan, the gaEaellagedl Mavedbednedia sheedi nal |y

be stor [ hatH bR [ I I {pN t he

dovi co XD, e fustie B BB o b BUIAR 2rBRBLL R At b7 BRIV ERCHIGNEL | hat

wi NB r eeeense didction ahe/ exit nothe @27A moonee theamgedia Sitext imedicadupipxipath 229 for
image formation on a second side of the media sheet.

[0053] A monocolor image forming device 100 may include a single imaging
station 240, as compared to a color image forming device 100 that may include
multiple imaging stations 240. Figures 12A and 12B illustrate an imaging unit 200

20 thatincludes four imaging stations 240 that each includes a cartridge 10, a developer
unit 250, and a PC unit 260. The imaging unit 200 includes a frame 201 sized to
receive each of the imaging stations 240. In one embodiment, the frame 201 is
manufactured out of stamped metal plates that result in precise control of the
location of the PC drums 261 relative to one another and relative to the ITM belt 230,

25 laser assembly 106, and drive modules within the device 100. Frame 201 includes a
central opening sized to receive the developer units 250 and photoconductive units
260. One embodiment of the imaging units, imaging stations, developer units, and
PC units is disclosed in U.S. Patent Application Serial No. 11/686,614, herein

incorporated by reference.

30 [0054] Figures 13-17 illustrate embodiments of a cartridge 10 being inserted into
an imaging unit 200. For purposes of clarity, only a single cartridge 10 is illustrated
as being inserted into the imaging unit 200 with the other cartridges 10 removed for
clarity. As illustrated in Figure 13, the cartridge 10 is inserted in a vertical direction
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tray 220 is preferably renovable for refilling. A control panel 221 may be
| ocated on the front 104 of the device 100. Using the control panel 221 ,
t he user We 2ai9l050806 ent er conmands and general | y cont r olPCrhiS2@808882 on of
t he i mage-form ng device 100. For exanple, the user may enter conmands to

tch h f
o1 nt edhOicaied O drawar c She dBi BReciam e isisdet tasaibidas CaBE nt onance.
and t handdikgy ibRAOPEItop 107 dianehbad Rt BdRe! 1y OIH%héQr%bééYﬁ&rﬁ {0 for

noving the nedia shee hr ough e i magi ng process. Media sheets are
i ni ti altbp 19¥oneades atdoorithaiprovides azzessmto each otthearhririigeadld. &Eagmual f eed

223. The heet Ln the input, tr r C i ck mechani sm 224
and” oV Y el At o e B i R R o PR e sm
22451 nahydesempeplhit9250! PENaftsat6d, e e &ding upit\a@io. ng arm  The rol |
rotates to nove the nedia sheets frominput tray 220 towardsthe second

transf qboss]ea ReBeRiify Qr@a@dl'd’{%]’e aligRBd RISty TREPAREID12614hE SmBEivigturgned 1N

proximty {1.e., less than a length of a nedia sheet) to the SeCond
t ransf e&ocaew sizedh ta recgivec@nenot Hendarindyes 1rﬁ3vhnrtbn3t¢mbaélmentsﬂ®elm s directly

f he i f 3 h
ent er | 6ee NP AIRAE T AR R 2oty 235788 Al BrRigiare Bof < Eadb Hdlfttoned 1o
nove t hecsibrrtareBtaothe p@@i@l@ﬁdd taotehefo 6he oR e d&\ISZdr UHie mﬂar@d plaeet

receives the toner image fromthe ITM 230 as it noves through the second
t r dAsf é#nltﬁl%ﬁozaﬁ watihel gy Sepaedea RHIAN O e reaehdRe Ak @hgﬁﬂtﬁ@%tﬁ%{l ong
h - I

the medha BTN Ry ot bE Goidps ainitsaRard Be BHE ShoRiitd Rl Imetdes

fusi ng roI anp ere th onef I'mage’to the

medi a ghedtont Shelf bBBderRiglire Hhisbsitibhed apass thdnwallgh 2exiie frames2@27 t hat
are located downstreamfromthe fuser area 225. Exit rolls 227 may be

r ot at edUtReiNElvdes s\ et Seetier that dePasitiered sRder the aoksRHiaP - di r ect i on,

the exit rolls 227 nove the nedia sheet fromthe nmedia path 222 to an

out put [AP88] 228hatreeeiviop arez 181 ingledgePnedr TOwe angagenandfeaURs ¥4 ton, the

£ ot G R T Ao R e LRHRY hebo?nbor | o
engagement features 102 include: an inlet 255 positioned to receive the toner from
the cartridge outlet 50; a gear 254 that extends upward to mesh with the cartridge
drive gear 60; a shutter actuation pin 256 that extends outward from the developer
unit 250 to engage with the notch 53 to rotate the shutter 51; the electrical connector

20 150 that connects with the cartridge electrical connector 80; one or more guideways
108 that engage with the ribs 19; and an angled surface 109.

[0057] Figure 13 illustrates the cartridge 10 at the beginning of insertion into the
receiving area 101. At this point, the cartridge 10 is not in contact with any other
elements and is spaced away from the developer unit 250 and the frame 201.

25 [0058] Figure 14 illustrates the cartridge 10 after a further amount of insertion into
the image forming device 100. The cartridge 10 initially contacts the angled surface
109 positioned on the wall 112 to begin the alignment into the receiving area 101.
Specifically, the chamfer edge 18 that faces the front 14 contacts against the angled
surface 109. In one embodiment, this contact occurs when the cartridge 10 is about
30 32 mm from complete insertion. The lockout mechanism 33 engages after the

chamfer edges 18 align the cartridge 10. The lockout mechanism 33 allows for

12



[ 0053] A nonocol or inmage form ng device 100 may include a single imging
station 240, as conpared to a color image form ng device 100 that may

i ncl ude mubtzoplgosoragi ng stations 240. Figures 12A and PeB/USkéos®siiat e an

i magi ng unit 200 that includes four inmaging stations 240 that each incl udes

trid 10 d | ) it 250 d .a PC it 260. The i i it
200 1 ndNeilien &Y ifie,rartiqgl 10 imbihe PRt secRIviBg@Rea Of nane egyenes Bthelons 240,

I'n one jgedragh i Bh inddHeect rédBviAg brés 1pRnuf act ured out of stanped netal
plates that result in precise control of the location of the PC drunms 261

| at i : t i / : : I
106 arGO5%] veruBReSdfusiHios Fldbaridels o Aig! A aDBltoggi Aol it insateR . ¥
openi ngnwi thedmiagerfecringelavice tel.elnopme emibiodim@si) Fanute plhatiustcatdsitie ve units
260_ One enbodinent of the inmaging units, i [ ati.on devel oper
ni Bs, CHRCR SRR &4 TR Bl Gc i TEp o At B SAEDINECHRe S A Sl No.
117686, 8derkion A9 BRI tIERGRRY RitRhdyuidehen8ne®. TROsdkeragsnes may 1l 7
illustrate enbodi ménts of” a cartridge 10 being inserted into an I magi ng
uni t 200cluffleanprniagedopshing tr facilifate rngagesiang withdhe texiangion 071 Slot 28

illustrated as  hei inserted to the inmaging, uni 0] it he gt her
car t 11 dQbOCIBM R Rae AR § £ eshgoaq el Sl 1o e gilebd At fis
cartri dggl 12 ; bR enitRdirmBng evgabeseht dhd eehizenivittlith@afgniéntfazpwe¥. The
vertical direction provides for the cartridge 10 to be inserted fromthe

t op0107 odligmie; G?étj@gﬁom%@ﬁ\@et@i tee reeeiving asae 1@ﬁde1i$rﬁﬁP?CttQ¢§Ufso®riqr07
| ncl ”d§8 h g88Fnetn*t‘%d%ﬂYeicg%ﬁthgﬁﬁﬁr?ctFo% ?Pe%@ur%% 1f]1he cartridges 10. Each
ge i ey an eG 15

cartri be renove repl ac epéendently w thout renoving any
of the op units 250.. PC units 260 r the imaging uni 00. [0055]
Recel vilGEG) eadiieha praddRdningratinay sl pHertPpaiie BTTBr Sehe Pragh RGoan
200 eaqRe$tored4tcdntREShveIME Of1 M eh&REE 2BESTAG.cohfadt Rasseshrdi ment ,

four receiving areas 10 1 are horizontally aligned along the frame 201 .

Each ofretaieern bleioslislg reladive tagha fragepddl avendpradateasiving ama 10t ande
devel op It d i - I 2 . r . tion of
t h\éi%r ecegﬁ%ﬁsvgrréggi@ﬁoﬁﬁgt rvgc%éjl%\?gjg 't?ﬁ; '(J)btoi' s?rgﬁquggﬁﬁb@\teﬁ ﬁga'@%{/el oper
uni t 250 amdv&Eouer & pae0250es dxtdrids outgard #dm the developer unit 250.
Examples of a retainer are disclosed in U.S. Patent Serial No. (attorney
docket no. 2006-0579.01 / 4670-550).

[0061] As the cartridge 10 continues insertion, the notch 53 on the shutter 51
20 contacts against the actuation pin 256 on the developer unit 250. Continued
insertion causes the shutter 51 to rotate from the closed position to the open
position. Prior to the shutter 51 moving to the open position, the outlet 50 on the
cartridge 50 aligns with an inlet 255 on the developer unit 250. When the shutter 51
moves to the open position, any toner expelled through the outlet 50 is received in
25 theinlet 255.

[0062] Figure 16 illustrates one embodiment with the cartridge 10 nearing full
insertion. In one embodiment, this includes the cartridge 10 being about 10 mm from
full insertion. The electrical connector 80 on the cartridge 10 begins to engage with
the electrical connector 150. The flared ends of the arms 86 initially contact against
30 the connector 150 and align the connector 80. As insertion continues, the arms 86
center about the connector 150 and move vertically along the outer sides. The
connector 80 maybe movably attached to the cartridge 10 to facilitate the alignment
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the front shelf 25 (See Figure 4) is positioned above the wall 112. The
frame 201 further includes a cut-out section that is positioned under the
back shelWw02609/q70956] The receiving area 10 1 includes ®©@O0&/US2O0SHEHS2
engagenent features 102 to engage with the cartridge engagenent features 11

during ipsertion. The en nt features 102 include: inlet 255

posi ¢ 1 GREUVP S0 Tk eo e diiel o DPoR GhneRE avaits Pligat BoArEl! serts i8R 254

t hat e?@hé%‘ﬁy_’énwzj&ste‘é F-‘i@ﬁl"b Yo) hnkB&iohad|$6 bH@&éjt’h'chﬁ'i\/éeg’éar% to% et er
actuation pin 256 that extends outward fromthe devel oper unit 2507to
engage wiith & gelae 2h4tarhtheIlavelapsr ang 250e Brautaeth ob the driveigeal 60timtesabsh
connect a 50, t hat onnectﬁ QA’ith the cartridge electrical connector 80; one
or nDreW'Bh eﬁggﬁoﬂ PRat % gage with the ribs 19 ; and an angl ed surface

Bt ORGP oPthe ndulisifes Micariior Nl ifSeriey flo Iniee B 10 1 <
not 1N LRIUAFH0 MThE sAlitePENR indh8HBRRh IO B AR BhcR IS hdveqRTdUY the
' The ¥ ingh TR b & d Jo

devel oper unit 250 and the frane [0058] Figure 14 illustrates the
cart ri dyslel 60afTtherdrivef gearH) isangagedofith iheegadrdddi on the tevdlopyeurfio?F8 ng

devi ce ,100, .The cartridge 10 .jniti.al/l ontacts fthe angl ed surface 109

posi £ JREHOGRS FriETRar Ser g caiRopd 400 BT AL R B oS ng ar ea
10 1. Seeged Widin the dongeetornBortoefle® deminbaicatisaes the front 14 contacts
agai nst the angled surface 109. In one enbodi nent, this contact occurs when

t hepcarfhphiaoe b ¢] t @ NFEFhvRR: « n |a 1t
80 [bosgg EBatigl2RMtve3erBsLER BsCORRLR! Sl weFbivef: “dig”, Qﬁggﬂé, 10, The

mechani sm engages after the chanfer edges 18 align the cartr
| ockoutantkitiedikies are33sead fonesis @f ideseriptiamtoosxidie thapositidgngld dne t he correct

receivi area 10 1 , and event rther insertion in an incorrect

Fecel viAamaRER At eno a Patb] SERF . TS et R bl o BRI BST0. af ter
an addidifféiaat oAEmIANbNObf tHes@svic®m adifort REdiffeRaR driehratRMsdRMh efosk00. 1 n one
enbodi ment, Figure 15 illustrates the cartridge about 24 mm from conpl ete

i nser t idapicted iys theofigires hEusthgedenss stich Re “Bist e rsgcondi anskifedikeoaenalage wit h
t he-gui i ] u J to
" ndsP B A ne THRa RS, Mo ML, A 8Bl ALAS PiEREY L2
ext ensitomellimitiny. ¢igagemeirbferid ke dleInémstihxigaodt leagschipton.
[0065] As used herein, the terms “having”, “containing”, “including”, “comprising”
and the like are open ended terms that indicate the presence of stated elements or
features, but do not preclude additional elements or features. The articles “a”, “an”
20 and “the” are intended to include the plural as well as the singular, unless the context
clearly indicates otherwise.

[0066] The present invention may be carried out in other specific ways than those
herein set forth without departing from the scope and essential characteristics of the
invention. The present embodiments are, therefore, to be considered in all respects
25 asillustrative and not restrictive, and all changes coming within the meaning and
equivalency range of the appended claims are intended to be embraced therein.

[0067] Whatis claimed is:
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wal | 112. In one enbodi ment, engagenent and contact with the alignnent
features 11 align the cartridge 10 relative to the receiving area 10 1.
Thi s aspew0 2000000897pri or to engagenent and contact w t hPCimastepsosiienal
features 11. [0060] After a predeterm ned anount of insertion, the chanfer
edge 18 that faces the front 14 con cts a retainer 111 on the franme 201 .
Thi's contact causes the retainer ?H‘%I ide relative to the frame 201

away fromtihger @é‘rﬁﬂdg'er\‘gr @éé’@vlt%oaril R aevies c@rr?#i%trigon of the
devel oper unit 250. I n one enbodi ment, the Tetainer 111 nmoves over a post

257 ot hat ext t E{Hae t &

r et al ner ar eéagl sc%s\ﬁ{oﬁhbwgn’ﬂgpgﬁy& erl é‘?déﬁg la%@t%rnéglgﬁﬁeg%k’ﬁg?
2006- 05xtalyCdlsd inbbrdn® a0)encdx@dlintetr tdheomtairt tonége 10 continues insertion,
the notch 53 on the shutter 5 1 contacts agai nst the actuation pin 256 on

t he4devel opedt |ddttondSéhantienpositieded as tid bettorn ad sign the cattiddeedudng to
rotate fromthe closed position to the open position. Prior to the shutter

5 19novi$Rytipg intadhe yBAIS HMingHevicke outl et 50 on the cartridge 50 aligns
with an inlet 255 on the devel oper unit 250. Wen t_he shutter 5 1 noves to
t heBopen pod fib pasitiangd oonbe fisstdateraldside tolaggratiy gosition éhe sortiidge duenged i n

car 711 dieeB iR ahage Pirfiod Relii Bie A% F e ATRRANT RhedhhitebtSes < ne

car 8ri dgwaids thel tgtomhadtl id Gpated away fieinh bbnser:ti on. The el ectri cal
connector 80 on the cartridge 10 begins to engage with the electrical

congector 134, ot i i BEdERASIAT tHé‘fbn@"r'f@b@@ndJ\FHd fréinl the GRtaFiBEAn@gbnst the
connector 150 and align the connector . As insertion continues, the arns

86 18enttbe imbgatformag cenitee the outks r:mdlo:med@ g@atterc;hsuaycelfr@m@thewbotitmmer
g tﬁ?ﬁt onB_e% r 80 maybe novably attached to the cartridge 10 to
|I|t %E°4 '(gnmentrel ative to the connector 150. Upon full insertion,

it b 8 1 t t hi
n‘iaﬂ | on a1SendikeeeE Pova el b o dR Rpadecvi tatyeat SxBseeh « ne
deygl opgysiti tbﬁé@enfﬁhé th &1 fForAMmb\IRg #irovighak@buRS: 4R &R %@H pHsitiontiee teeth

on the gear
14 allow the toner to move through the outlet.

1 2. The cartridge of claim 1, wherein the outlet is positioned on the front of the body.

1 3. The cartridge of claim 1, further comprising a drive gear positioned to engage with
2 the image forming device, a center of the drive gear positioned farther from the
3  bottom than the outlet.

1 4. The cartridge of claim 3, wherein the drive gear is positioned on the front of the
2  body.

1 5. The cartridge of claim 4, further comprising a cover that attaches to the front of

2 the body, the cover extending across a majority of the drive gear.

1 6. The cartridge of claim 5, wherein a lower section of the drive gear positioned
2 towards the bottom extends outward beyond the cover.

1 7. The cartridge of claim 1, further comprising a cavity that extends into the body

2 from the bottom and is sized to contain an electrical connector.

1 8. The cartridge of claim 1, further comprising a slot positioned in the front with an
2 open end that faces the bottom and first and second opposing side walls.

15



[0063] Figure 17 illustrates the cartridge 10 fully inserted into the inmge
form ng device 100. The shutter 5 1 is in the open position to allow toner
to nove twocoghn7odee outl et 50. The drive gear 60 is eng&gedsesosiosiiBe gear
254 on the devel oper unit 250 to provide rotational povver to the cartridge

10. The t full ted t hj t 50 t
al | dw &nﬁﬁ%ceafls?%o??@@%zﬁo?tgbﬁ.cﬁm 98 acsond dteodtioRsdar suRpihe

" bebowfjrst’ érﬂi"@écond §M8§, the 'SeBBRA slot%ﬂwgt\hﬁielr*tﬂféh tHf §opised for ease of
description to explain the p05|t| on| ng of one elenent relative to a second

el egentyn T t s of
t hquevﬁ ceﬁﬁﬁggﬁ@a&c’%@”ﬁg ﬂ}er ent a??%(r?g& E‘Lﬁ‘aﬁﬁ Ebﬁggﬁ% in the
fi g@r eghefuwnt béthe tbcmtyrmdjauerht taﬁhé foottstri, ,thé Bmkouﬂrhechamistrfmeh/ekmg are al so
useq taq _descri.be vari E(rﬁ W’%J ons, sectl etc and are al so not
i nt endeBPrPHNPFHPE; é“e B Qee'r”ﬁ%t mgqf&rm% %Y'Q?rent s throughout the
descrl pt| on. [0065] As used herein, the terns "having "cont aj ni ng

"i nél udi ngThe C@BH%W ef flgim Snéurhes qol%'séﬁ%a%'é‘ﬁ t"e’ﬂ\*f&lées*i'@ﬂ% onHhe biaﬁbl cate
t he,pr i tional
ol oBonia ey atyly EoRfefeB B e pile bERH MhETva ot CaRBHRE S ENTER, |
I ncBudeyeans ttutrize edsmentd pesitidrieal withiguharntetiat efsthettdoaiycont ext cl early
i ndi cates otherw se. [0066] The present invention may be carried out in
ot her speCcThe @ammr?e bhelirh as furtiesr @omsring an Bdger pbsitibnateithinithg from the
scope and essential characteristics of the invention. The present
enbedi r‘r@W'@r and operiivehbeNNace B herdivecrain. the augery 8@%&'@9§ ofgdional

|1 95 (R84t a8k 8 SBLE KoY 0B rFRNAR COM g Wi (hin the meani ng

and “equi val'ency range ns are I ntended to be enbraced

an- 1 magid{ EPmeny e el BB Ay 5&5%0%5‘89’@9%@? Pt B st

and2seapgtottahethain the dedteraidh@dhasgeat.ne body al so including an encl osed
interior to contain toner; at |east one chanfer positioned at the bottomto

align the cartridge during
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insertion into the inmage formng device; a rib positioned on the first

| ateral side to laterally position the cartridge during insertion into the
i mge forwoOngosdevsoce, the rib including a | eadi ng edge Phatusb@saessiBowar ds
the bottomand is spaced away from bottom an outlet in the body to allow

the_t b f the interi d inta the inage formng device,
e out Vet ARRe FEKEAeo0 PG PP 4l oo FIns e e BOFRIBhan tho rib; and

a shutter operatively connected to the outlet and novabl e between a cl osed
posftion to HFEEAECHINENIBNG ANFINIGHPRBIYIGOIANSRIGRORSYe out | et and an open

position to allow the toner to nove through the outlet. 2. The cartridge of
cl aBm 1, wheeexiengiendbal extends pulyarddresg g Maie seetini. the extessiondy. 3. The

wt A e Alnge PlnAle acdthy g RO MR SuQsPa b KRR R s A0 bty "0
f ar Bherthé medintseetibotthemxtdrasion pesifvtédtowatds tidimege fdr'm‘l@% deticeldcuirimg3,
wherein the drive gear is positioned on the front of the body. 5. The

car Bri dgeergen of Hisfoner CAlriedRr conprising a cover that attaches to the
front of the body, the cover extending across a majority of the drive gear.
6. The cart ratdepstenectha@mies edgm eositionadiab ke beidemitoraligh thégadridge gear

Lti t. ds . : { db dth . 7. Th
Car Bri QYEgr MR A TR NP RY & cavi ty that extends into the
body f t he .botto d i ized.t atain. | ectrical ectqr. 8.
B o b bR b Pe A BB T B A LA BRSF e o
Wty anpepRgetiifinghatertias astolthe irahé drnARg devicet and second opposi ng si de
I'I's.9. Thé cartridge of claim8, furthef conprising a second sl ot

wa
posktioned i T - S l,@t : hekRAg
W dar than thuOafeRn a8l EERINEN Rs o PR, SRREOTE L iRELET,
| odRoutformeinigadevice;@osli ti oned on the front of the body adjacent to the
bottom the | ockout nechani sm preventing

13 a shutter operatively connected to the outlet and movable between a closed
14  position to prevent the toner from moving through the outlet and an open position to

15  allow the toner to move through the outlet.

1 15. The cartridge of claim 14, further comprising a gear positioned on the main

2  section to engage with the image forming device.

1 16. The cartridge of claim 14, wherein the main section further includes a front shelf

2 and a back shelf that are each substantially perpendicular to the extension.

1 17. The cartridge of claim 14, wherein the extension is positioned at a central point

2 along the depth of the main section.

1 18. The cartridge of claim 14, further comprising a second cavity positioned within
the extension, the second cavity including a height that extends from the bottom to

3 an inner side of the main section.

1 19. The cartridge of claim 16, further comprising an electrical connector positioned
2  within the second cavity, the electrical connector including a housing operatively

3 connected to the extension and a circuit board.

1 20. The cartridge of claim 14, wherein the main section includes a greater height

2 than the extension.
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i nproper insertion of the cartridge into the image form ng device. 11. The
cartridge of claim3, further conprising a drive train positioned on the
back and wpep@tdi7ese’y connected to the drive gear, the dPCYASR08i085182
conprising a plurality of gears that drive elenents positioned within the

interiogr, of the body., 12, The cartridge of claim111l urt her, conprising an
algdr st [ROAREIGY Al Faimd % HOGHoiB NE oS B LMDl ollisdt el (o the dr ve
trabn, dduficHegeddjassfity i rib ofhatdIenALIuBReRS fifst aRbdaRoAH inéal@PaIdel wallPVve
toner through the outlet. 13. The cartridge of claim 12, wherein the auger

i s Posiaricoardpen eoddbal fapes iowandg the boliembot t om t han the center of the

drive gear.14 . A toner cartridge for use wth an image form ng devi ce
conpr i hgThacadriidges ettlaon 1Bafurtigraomprisérg an acger pysitionebwithintheonain; an
ext ensi on that extends outward fromthe majn section, the extension

i ncFudi$5GaN SReRend HBSEaE'V\é\E{aG?”Pﬁéter?L‘ioﬁhEéJé'tVPcﬂ’?aéH‘GtharoiﬁIt% tﬁﬁépgﬁéces
avay f ragyihhfond thrsiRfH thebutlehe extension positioned towards the inmage
form ng device during insertion of the toner cartridge; at |east one
chanfer edge positioned at the bottomto align the cartridge during
insertion into the image formng device; a rib positioned on the extension
and in proximty to the bottomto position the cartridge during insertion
into the imge form ng device; an outlet on the main section through which
the toner is noved into the inmage form ng device; and a shutter operatively
connected to the outlet and novabl e between a cl osed position to prevent
the toner from noving through the outlet and an open position to allow the
toner to nove through the outlet. 15. The cartridge of claim14 , further
conprising a gear positioned on the nain section to engage with the inage
form ng device. 16. The cartridge of claim 14 , wherein the main section
further includes a front shelf and a back shelf that are each substantially
per pendi cul ar to the extension.
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17. The cartridge of claim14 , wherein the extension is positioned at a
central point along the depth of the nmain section. 18. The cartridge of

cl ai m 14 wofwoe%dreso7conpri sing a second cavity positi one@Cmiusheos/ os3162
extension, the second cavity including a height that extends fromthe
bottoméo n_inner agdz of the main section. ég.. The cartridge of claim 16,
f ur  here% onP7Yi GRYINIICPELEE MR At MRRSI0EMINLARYiIFR FRTRRSING n t he second
cavity, the electrical connector including a housing operatively connected
to Bhe extersPedy Wcﬁn%ﬁF‘érﬂltﬁf'ob@afﬁ(?ﬂta'@dpn@h@n@§P'Enrpi”é@@ PMai geeHory |

meée‘ ”c%ntol‘ WRichs %%EP%tjeﬂaé‘éﬁﬁﬁa f?c?}rﬁ%@rmenﬁisggﬁ?ﬁ Qﬁﬁirﬁél‘&dé‘ﬁxégﬂ?ein%ﬂ 2 1.
e cartridge of claim , _wherein the extension turther 1ncludes a sl ot
pos#t i atepdh dhrathenthainosddtieny the, badweinsluding atdpdositiomed bnghe arain seciorg

paral l el side wal|]s and an open .end that faces towards the bottgm 22. The
Car Br | GRS AGHtNE8 O et R BRI 5" by BPG HES ATCCTRO A B4 1 he
Tai B SGdLPodfishRPLASLRAR Md KRl SEAMIEAIFtd Btbhgior [ ve gear with
rotation of the auger noving toner through the outlet.23. A toner cartridge
forjuse wt fhtq‘@?ét%%ecﬁa‘?ﬁf@r ﬁgsi%ﬁé&%n?tﬂ%&téh{‘&'th@ e{?@&%’siérﬂ‘@ Hﬁ:gr{‘ﬁea” .
interior to Contain toner and conprising a malh section and arr extension

t haB exdcelyduringtinaediohriotm thbémiamgefoseiayidavicend i ncl udes a snal | er depth
than the main section, the body including a top positioned on the main

secpi on, a hotib pasiienbd ionnkd fiest Iblkealeid@ b trRextenslon dndantludipgck, and first
and second | ateral sides positioned on each of the main section and the

exfl@nsileadingiedoedbat igees ipwaidsrthp Sottomard israass B BAMPOENB; ext ensi on
to align the body during insertion into the image formng device, arib
podilt i oned @n okitetfrosiionedtasy thie fsirdeof die oain esctomsiooallcanthe voku g a

an gt B0 PT e AETRr Rt TEant "GR8 K RihE HRulch, PRESTHHEHeRE Coner 1o

be 180V eftehicp @idtAgcd fibAT therbAlen bhihe éensiohdeand eidithg devi ce, the outl et
positioned a greater distance fromthe bottom of the extension than the

riRg a shutter operatively connected to the outlet and movable between a closed
15  position to prevent the toner from moving through the outlet and an open position to
16  allow the toner to move through the outlet; and

17 a drive gear positioned on the front of the main section to engage with the
18 image forming device, a center of the drive gear positioned farther from the bottom
19  than the outlet.
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a shutter operatively connected to the outlet and novabl e between a cl osed
position to prevent the toner from noving through the outlet and an open
positi on wo 2a09/0v80rhe toner to nove through the outl et; pamaSacodnBi82 gear
positioned on the front of the nmain section to engage with the inage
formn eyice, a center of the drive ar .positioned farther fromthe

bot fomahah s GG Tondsalhat nisad B ou devc SMarBingan i mmge. 1 or i ng
device conprising: a main section; an extension that extends outward from
t heZbody, t M AWM i ncl uding a smaller depth than the body and a

bottomthat faces away fromthe nmain section, the extension positioned
t owdr ds t he amexjensionrthalgexiends eudard i thebedyihefextansiarvinetudizg ari dge; a

B4 (oo Rl B e RS RER hob R HeERackS M S PR g B G e ©
pl usal idxyerdiombbgitiorad tergaganeithabeadrniing deviterdwingdnstribaagthatdridr, a
slot, and a chanfer; and a plurality of functional engagenent features

posPt | FiREWidgR; t he main section to engage with the inmage forming device, the

plurality of functional engagenent features conprising at |east a shutter
and7a dri ve gplrality of alignment engagement features positioned on the extension to

8 align the cartridge during insertion into the image forming device, the plurality of
9 alignment engagement features comprising at least a rib, a slot, and a chamfer; and

10 a plurality of functional engagement features positioned on the main section to
11 engage with the image forming device, the plurality of functional engagement
12  features comprising at least a shutter and a drive gear.
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