CENTER- REFERENCED PHOTOCONDUCTOR BEARI NG PLATE AND ASSEMBLY FOR

ELECTRO- PHOTOGRAPHI C CARTRI DGE CROSS REFERENCES TO RELATED APPLI CATI ONS

[ 00011None. 5 STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT
[ 00021None. REFERENCE TO SEQUENTI AL LI STI NG, ETC. [0003] None. 10 BACKGROUND
1.Field of the Invention [00041The present invention relates generally to an
assenbl y f aJENIBER-REFERENICEDt FHOTOEONDYENT BEARRYE PLATH AYDASARMBIaNd, nore
particularly, to a bearj t ting a phot oconduct or
drumin the assenbly. 1 QEM%RQWIQ#@%@ [0005] I n a typical
in-line color electto-photographic imging process, |latent inmages are forned
on one or CRPES BRBERENOELTOORENATEB APRRICATIEMNS i n turn each devel oped using a
predet erm ned col or of toner. A color image form ng device may include a
plurality [%OIEhOt ocpguctor drums, each corresponding with a desired color,
for exanpl'e, bl ack, magenta,

5  STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

[0002] None.
REFERENCE TO SEQUENTIAL LISTING, ETC.
[0003] None.
10 BACKGROUND
I. Field of the Invention

[0004] The present invention relates generally to an assembly for use in an electro-
photographic image forming device and, more particularly, to a bearing plate for rotatably

supporting a photoconductor drum in the assembly.
15 2. Description of the Related Art

[0005] In a typical in-line color electro-photographic imaging process, latent images
are formed on one or more photoconductor drums, which are in turn each developed using a
predetermined color of toner. A color image forming device may include a plurality of
photoconductor drums, each corresponding with a desired color, for example, black, magenta,
20 cyan and yellow. Each toner color forms an individual image of a single color that is
combined in layered fashion to create the final multi-colored image. A mono electro-
photographic image forming device typically includes at least one photoconductor drum. The
developed images are transferred from the photoconductor drum(s) to a toner receiving
surface such as an intermediate transfer medium or a media sheet (such as paper) that travels

25  past the photoconductor drum(s).



20 cyan and yellow. Each toner color fornms an individual inmage of a single

color that is conbined in |ayered fashion to create the final nulti-col ored
i mge. A nono el ectrophot ographic inmage form ng device typically includes at
| east one phot oconductor drum The devel oped images are transferred fromthe

phot ocondt{comﬂ dr an(tgg pﬁc@ooandmt%nrnqg)ahahdegz mma@ﬁaﬁwﬁﬁpo@&n@ﬂb&gh@hmdi ate
transfer ium or a d| a Sheet E’[W r) that travels 25 past the
phot ocondlﬁ'f’t GIGASs ) edTJ@O 'Pﬁ%a E‘P\l %ﬁf s T4 SHPeY MeALEEdYRY dr um body

and supporduppEebser p%ﬁﬁﬁ'erﬂ%uh'&%rdfﬁﬂ pRbBERRuctdhBud ey bpycah@sha hol | ow

t ubul ar shape. The support menbers rotably support the outer peripheral

surface ofPheipsoseebEERdLAes B5idg il BISSE Wopy pirip A $ap bepnies grbte dwhagd flor drum

rides insidgi@rfiidd mhfidnGaltBdty o?we'ﬂﬂotglscﬁﬂﬂamhﬁ%' S bR ﬁfe@mm%t ed in5 a
mrror-imge fashion on each end of the photoconductor drum The bearing

pl at es si tVinatch bigch pesitionpdl adjkceplossrh tr@r@dleadﬁpm@mctea@nmend of the

phot oconductor drum [0007]1n this configuration, an out-of-round

phot ocondugh®f dr umyCaR BRESRatidl, A REBEDURA {aﬁ&ocﬁﬁcﬂ!c&&ﬁﬁﬁﬂ on Breklems. These
regi stration probl ens may be caused by positional error of a cartridge station

rel ative tIREO%EPOINE FESBEPEI glderss. gthp&meﬁlﬁratlweprphbm@wﬁ@aé%t@?d b ppsitignal0 process
di recti on. g%?ﬁfééamh EORa Q0L AR, T¥ed o2 e SEAUIPE thdbhoRIcOHR Gl g DL | 0N Of an

out of -roun Ot.OCOI’] UCt or rum resu ti ng m not e| ng restrai ned
as it i desowpohirert. |Regdiragpnameblemsainhy xigp ki desdbf sinheidt noticthofsineelke. [ 0008] I n

this conf I(ﬂ*f‘élﬁllt’d %QI’OC(% cBERINNG ngtﬁ%%l Q3R GSF0t Bl 1néFet Eglﬁ%d a3t rageg [ | mage

symetry wt spec o one anot her an are |ns Oh 8ac Yof the
phot oconduh¢badm@a:trdumhnmghsbﬁ/ﬂmg’—mdmm&cﬂcect of any di mensional error in the
beari ng. Further, the photoconductor drum the charge roller, and the cl eaner

bl ade are Rt od t g @ ol eANCL: NI A%ne el BLAS- DAL PARLoMi . POOT
P cur acy: M RERST 5 ghitorh

di mensi on accuracy. onal " vart1 atfons ween e ot ogr aphi c
conponent ssymf@try e«bﬁanpslpeqt thetomethcemdhrdessliod gn phdtead oﬁﬂ;y ptatusadskaw bet ween

20cart 1 agiapdish A AR EpEh A it bl e oner i mmge wit
be shi ft edbhbroommdactor drum, the charge roller, and the cleaner blade are mounted to a cleaner

housing, a large plastic part with poor dimensional accuracy. Dimensional variations

between electro-photographic components, for example, between each bearing plate, may

cause skew between the media sheet and the photoconductor drum(s) as well as cartridge-to-

20  cartridge variation such that, for example, a first color toner image will be shifted from a
second color toner image. Accordingly, it will be appreciated that an assembly is needed that
decreases the variation between electro-photographic components to decrease the occurrence

of skew and increase dimensional control.
SUMMARY

25 [0009] A bearing plate according to one exemplary embodiment includes a body
having a first side, a second side, and an edge surface between the first and second sides. A
center hole extends through the body to rotably receive an end of a center shaft of a
photoconductor drum and to positionally reference an outer surface of the photoconductor
drum to a center axis of the center hole. A support arm extends from the edge surface in a

30  non-radial direction. The support arm has a mounting surface to receive an additional

component positionally referenced to the center axis. In some embodiments, an alignment



second col or toner image. Accordingly, it wll be appreciated that an assenbly
is needed that decreases the variation between cicctro-photographi c conponents
to decrease the occurrence of skew and increase di nensional control. SUMVARY
25[ 0009] A bearing plate according to one exenplary enbodi ment includes a body
havi ng a fdevkt issdig@sedansecamchtiap dafacanfihasuppdaerms it kagerdnetipegnginge first and

second sides. A nter hol e extends.through. the body to rotably.receive an end
oo ont St e g caimotert St e Mep Al oAt coBP Rl B aIRLNE T or ence. an
out er sur fRgeddherddiaclBiOhORONEHEE & uperfBetich oF A IncRXESa RftcH ineheC@ps er hol e.
A support atmextends fromthe ed_ghe surface in a 30 non-yradial direction. The

support arfHIRELIRCHRS i fppet priac Bhanotshdpe p feord bt Aerams e hidre welspdtiehs

posi ti onal hyukigl &I8REstht Quphhgagent er axis. I n some enbodi ments, an alignment
device is dispoSed on the nounting surface of the support armfor

cooperatively engaging with the addjtional conpgnent_and aligning the
addi ti onal Iﬂ{%ﬁuponen{n%Oaleteﬁ%m@&%ra%rﬂ@.smewaisalirfﬁéﬁﬁ@%%?&Wd@mflﬁla% wherein an

upper  sectdufcekteh eadRO9 Yokl ¥t BRI LR QY BR vedtidaHeue daR pattlibasesatiacent to the
support arm _The notch has a floor that forns an obtuse angle with the 5

mount i ng  sFiige diedratingdlduppb MV noshmoynton bipplirelgtodiprsd 1 apaiNing SUERCE] r st

POSi ti ONi Neiskdih@EEnANEE BoRSARRAG MRS hORidith SFAACRd ts@&ngagﬁaﬁdgv fromthe
edge surface of the beari ng plate. The positioning surfaces position the
beari nf plsatieceane acntevmdaliaiimaginta radjublrers kheraehiar xjseofite enteoh@e andegei vi ng

surf ace. ?Bgfﬁghdt’@’}&éreh&%&%% chﬁlasa‘iis\Mﬁ%lF%JgitfoHﬁﬁ‘éﬁ@% Ih%sgsgda%%/n‘?ighfﬂo gufiface and

t he secon osi oni ng surface are arcuate a adius fromthe
cent er axiasross a wivih efethe posithoing sarficteafrea pefited embddipentof mdiehdigehce rotrthe cent er

axis. Eac Ltionin e, has. suhstanti a no draft across a w dth of
the postt 1BerRt o IodaPs EERAARBBS BN A (R SnEF RllerBE B e Bce 1 rom ¢ he
cent er axiabottd5eanin. of the first positioning surface and the second

positioning surface is about 15.5 nm

15 [0011] Embodiments include those wherein a boss extends from the first side of the
body adjacent to the center hole. In some embodiments, a cutout in the boss orthogonal to
the center hole allows a cross pin to be inserted into a corresponding radial hole through the
center shaft. Additional embodiments include a cutout in the edge surface orthogonal to the
center hole that allows the cross pin to be inserted into the radial hole. A plurality of guide

20 members aligned between the cutout in the edge surface and the cutout in the boss and
extending from the first side of the body may also be used to direct the cross pin toward the

radial hole.

[0012] An assembly for use in an image forming device according to one exemplary
embodiment includes a photoconductor drum having a center shaft and a pair of substantially

25  identical bearing plates mounted on opposite ends of the photoconductor drum. The center
shaft has a radial hole therein adjacent to an end of the center shaft. The bearing plates are
translated from one another and have substantially identical orientations. Each bearing plate
has a center hole therein for rotably receiving a respective end of the center shaft and
positionally referencing an outer surface of the photoconductor drum to a center axis

30  extending between the center of each center hole and along the centerline of the center shaft.
A pin is inserted through the radial hole between an end of the photoconductor drum and the

adjacent bearing plate.



15[ 0011] Enbodi nents i ncl ude those wherein a boss extends fromthe first side
of the body adjacent to the center hole. In sone enbodinents, a cutout in the
boss orthogonal to the center hole allows a cross pin to be inserted into a
correspondi ng radi al hole through the center shaft. Additional enbodi nents
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phot oconductor drum I n sone enbodi nents, a bracket is nmounted to the nounting
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She of candPBRE "o anBR o BkHk i e ToRe B Bedr b PR e o e b or - dr um

An al i gnmﬂhmﬂtbﬁﬁaﬂafmh@hmwmﬂmg cﬁrmmicaﬁeed@é o€ blesitppladd inabnaaaper ati vel y

engages WILh a rergf?cgo ive end of th éSralcSI}th1 to p03|t on..t he har e roller and
|

the cl eandfe Bftefd the aotpsonfihﬁorc @chema ol gistgnee Haptlins ¢ he

phot ocandughier axi 4Mthe deftes SHIR o@fﬂé%ﬂbtﬁ&m&iﬁctoﬁd}@ma&ﬁ@meysdﬁa@é Mdps a pair of
spring | oaded retaining nenbers. Each retainin is nmounted on a

respect i veheRgongepr dry@ s @R epntah gxistac Bithss & glffé@é@b«ilf%eéﬁai the ceE cent er
shaft of the ARGl Dbt 8F the PRGoconductor drum to an adjacent surface of the toner

receiving surface in contact with the outer surface of the photoconductor drum is less than the

second radial distance when no contact exists.

25 [6015] In one preferred embodiment, the first radial distance is about 13.77 mm when
no contact exists between the edge of the cleaner blade and the photoconductor drum. The
second radial distance is about 15 mm. The third radial distance is less than about 15 mm
when no contact exists between the toner receiving surface and the photoconductor drum. A
fourth radial distance from the center axis of the center shaft of the photoconductor drum to a

30  center axis of the center shaft of the charge roller is about 20.91 mm.



retai ning nenbers bias the charge roller against the photoconductor drum

[ 0014] Enbodi nents i nclude those wherein a first radial distance fromthe
center axis of the center shaft of the photoconductor drumto an edge of the
cl eaner blade in contact with the outer surface of the photoconductor drumis
| ess t han BRIEECERCRIBTICGN O#iTHBDRAWINGIA t he 20 center axis of the center shaft
of the photoconductor drumto the outer surface of the photoconductor drum
when no c¢ t exi ther ' radi al, di ne 1 the center axis
of the ceﬂpgﬁs haf t %%faqoﬁghﬁﬁtg ng% %%C%At}i&{ro?am%fggua%dtagvagl%a%gsd?efa{%ere‘%?foégr face of the
t oner r eceambodgnestsroff deaenventiegatdiht mantdn of ftgirdny hem swillfl@cenomotcheparent

phot oconduct,or. grﬁr& IS Jﬁegs ﬁ)ha‘% t he s&r%r%nd radi.al ,di stance when no cont act
exi sts. 25700151t REUSHEPGSFEREPY CHTSHESAMREROmPERERS fTRY 2 a5 di st ance i s
about 13.77 nm when no contact exists between the edge of the cleaner blade
and t he phot oconducFgnredd AMC ark diageoondc topdilal vidissitlastedng skeahodidffdd nmin. The

third radiba di stance i.S. Iesg thad; bﬁout %\5 mnghen no contact exists between
the toner TECelViAg SGrYaed g™t aepqﬁ’ SPEEEREE¥r drum A fourth radial

di stance fromthe center axis of the center shaft of the photoconductor drum
to a 30center axis Bizutch@AcehfBrreglrabtctiol vielve ofhpaigef towak ketridgs about 20. 91 mm

BRI EF DESCRI PﬂieO\l fgli THE. DRAW NGS 00161Tr(|i§%gatbove-rrenti one{;lthand ot her features

and advantagsgegls of h %in&%ﬁngﬁé[oneer Fol fdﬁ‘é?ﬁcgr PR ?l}llleloéirlll}“fn(t)ﬁ, S$RG*the manner of

at t ai ni ng ibveaten;W | | becone nore apparent and will be better understood by
reference to the acconpanyi ng draw ngs, wherein: 5Figures 1A-1C are

diagrammatictop pl visews il | ust.rat.ing.skew and offse et we a toner

receiving surface aﬁ@mrg 3p 18?88‘3%%&%?‘8?‘”%%%{16”“assen%lyan&ag’lar rrglserZA and 2B are
per spect i wasewibgmowtfiedao pahstoadndtamairum assembgecasiag Mdncembbdiaient dfitie t o form a
toner cartridge according to one enbodi nent of the present invention; 10Figure

3A is a pdPEEEdRTIRNi ew of a cl eaner assenbly and a charge rol | er

Figure 3B is the assembly shown in Figure 3A with the photoconductor drum

body removed,

15 Figure 4 is an exploded view of a photoconductor drum assembly according to

one embodiment of the present invention;

Figures 5A and 5B are side elevation views of opposite sides of a bearing plate

according to one embodiment of the present invention;

Figure 6 is a side elevation view of an assembly for use in an image forming

20 device according to one embodiment of the present invention;

Figure 7 is an exploded view of a cleaner assembly and a charge roller

assembly according to one embodiment of the present invention; and

Figure 8 is a schematic view of an assembly for use in an image forming
device according to one embodiment of the present invention illustrating the positional
25 referencing of various components relative to a center axis of a center shaft of a

photoconductor drum,



assenbly nmounted to a phot oconductor drum assenbly according to one enbodi nent
of the present invention; Figure 3B is the assenbly shown in Figure 3A wth

t he phot oconductor drum body renoved; 15Figure 4 is an expl oded view of a
phot oconduct or drum assenbly according to one enbodi nent of the present

i nvent i on;DETAILED DESCRITgoNes 5A and 5B are side elevation views of opposite
sides of a bearing plate according to one enbodi nent of the present invention;
Figure 6 i si de j i, EW.: 0 i i mge form ng
20 devi oo BOET of ng T F DR LTS AU AT Tbele HrniEichB oS

Fi gure 7 iisvanoexpgliodely tviembleafos skilledinghe as®endative ant isto bhandpestoaal | er

assenbl y rding..to.one.enbodi.nent.. of the p ent invention;,and Figure 8 is
a schemat ?tggtgliwe%v LK ngglélg{}r%ol)l} e 3Pph(?§té°ni tﬂﬁgrﬁeﬁﬂﬁﬁécopgpﬁﬁ%a“@éﬁ ce according

t 0 one senboedhgent ef cotipenddrsasefith imbe fdliooihg dekdtiptio@bn iligstitakea ipMsi ti onal 25
referencing of varioqus conponenpis_.relative to a cepter axis of center shaft
of a phot GUBHIES L T BB %ﬁfﬂ@éﬁ}%@@&ﬁﬁ}ﬂﬁ%@nﬁeg‘ﬁeﬁ}%rmféct%f ?ra%bﬁlag

descri pti Qarraddutihawici@svayh.| Btk @hsle &M SnbBIIentOMal BRoIpIMS e IagUf fi cient |y
to enable those skilled in the art to practice it. It is to be_understood that

the i nvent§iERologicalptlestyiralirserepsy a1 ather sptneeat Famptes merdy Wetfapesibls construction

and the  yarations. Individual components and functions are optional unless explicitly required, and

10 the sequence of operations may vary. Portions and features of some embodiments may be
included in or substituted for those of others. The scope of the invention encompasses the
appended claims and all available equivalents. The following description is, therefore, not to
be taken in a limited sense, and the scope of the present invention as defined by the appended

claims.

15 [0018] Also, it is to be understood that the phraseology and terminology used herein
is for the purpose of description and should not be regarded as limiting. The use of

27 6

“including,” “comprising,” or “having” and variations thereof herein is meant to encompass
the items listed thereafter and equivalents thereof as well as additional iterns. Unless limited
otherwise, the terms “connected,” “coupled,” and “mounted,” and variations thereof herein

20 are used broadly and encompass direct and indirect connections, couplings, and mountings.
In addition, the terms “connected” and “coupled” and variations thereof are not restricted to

physical or mechanical connections or couplings.

[0019] Figures 1A -1C illustrate an exaggerated diagrammatic top plan view of the
problem that the present invention corrects. In Figure 1A, nominal distance 3, Dyominal,

25  between a parallel photoconductor drum 1 and toner receiving surface 2 in optimal alignment
is shown. In this figure, neither skew nor offset is present. In Figure 1B, offset is illustrated.
The photoconductor drum 1 and toner receiving surface 2 remain parallel to one another but
at a distance 4, Dyyier Other than Dy omina. Offset can be positive (i.e. the photoconductor drum
is closer to the toner receiving surface than Dyomina) Or negative (the photoconductor drum is

30  farther away than Duomina ). Negative offset is illustrated. Offset of the photoconductor drum
I causes each line of print to be offset by distance Do from its desired location. In the case

of a color electro-photographic image forming device, offset of one photoconductor drum 1



5an- angernent of conponents set forth in the foll ow ng description or
illustrated in the drawings. The invention is capable of other enbodi nents and
of being practiced or of being carried out in various ways. For exanple, other
enbodi ments may incorporate structural, chronological, electrical, process,
and ot her mhssgesplacExentpk ths comespbndiigypndr yolpossickioading theatbiyoessltingmdi vi dual
conponents _and functions. are tional_.unl ess.explicitly required, and in the
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t hereby rée8 emhﬂ'ag?ﬁwéw‘rfﬁ?@ tp fPUORCHER R 7 SEGEOH e Pl?Pé%CQP‘?WCFPrFi gure 1C,

skew 530 Dsdt@w The iohbdistab@ls@hbn tRKEWHOLHS WtsnrRBivinE Subhel wepadugt@brdrum 1 i s
not parallel to tqgner receiving surface shown, photoconductor drum1l is

, _ , 2. As
angl ed at Meda o1 gHRtemitgiatsEapsicr BRmbitach ssacailgsshglts dftpbetoped Tgely of t he

phot ocondughgerel, U RedniGAHEES cRAGHY biufiEorQlcaRink Rillet ©oBEraBRNY ReudttLMh 1S desired
orientation. In the case of a color el ectro-photographic 1nage form ng device,

skew of oribc poéIcerdRn Exugt reaoeh resi¢uat ipnereonjthe ehetficerdusios deenitagt t he
cor r espondiRgkstORels ﬁ%g%jg{.edrtgla aEt\é‘?o&ef’reEé}@oif gher receiving surface 2 thereby

causing errors 1n the final multi-colored I nmage.

25 [0021] Referring to Figures 3-4, a cleaner assembly 40 and a charge roller assembly
60 are shown mounted to a photoconductor drum assembly 20 according to one embodiment,
Embodiments include those wherein the photoconductor drum assembly 20 includes a
cylindrical drum body 22 having an outer surface 23 and mounted on a center shaft 24.
Figure 3B illustrates the photoconductor drum 20 with the drum body 22 removed to reveal

30  the shaft 24. The shaft 24 includes a rounded head end 26a and a tail end 26b. The
photoconductor drum 20 has a driven end 28 where it receives rotational force from a motor

within the imaging apparatus and a non-driven end 29. End caps 30a, 30b are inserted into



[0020]Wth reference to Figure 2A, an exenpl ary enbodi nent of a toner
cartridge 10for an inmage formng device is shown. A first toner cartridge
assenbly 10 has a toner reservoir 14 therein. A developer roller 16 is nounted
in toner cartridge assenbly 10. Figure 2B shows a second toner cartridge
assenbly 1®p08111a@ndso%e,r25ba>tftheiddgeb@@s@mﬂayh6121dapa@zeéohhqshmbmcmrduimg@ drum
assenbl y, har er a asse ( e 3).
Cartridge rgcsege ?q‘%ﬁfgther ro%%rl;[b ge & ggb ?&’ !éer euscl:lbnllj% ng%/lglge er” such as
by spri ngSZSlbﬁidruhﬁoofdQQm alttraméres amhide t}dgaewh@emhmmﬂx@ﬂaget drivéhiasf erri ng toner

bhot oconaReE PR S AR AT iropiedebo B A SE Bea e eIal Bt B Bdinduct or

surface anfug Iﬂ&a'&@)‘écta/deﬁxﬂ e:m, 2511@{@1@3 @mtHaey oIt Bid &Us §@e B0todre pildes fh@boconduct or .
The devel o er r 331? S ers har ge g ioner fromthe toper reserv0| r 14 to
11

the phot oc,t %%%’ yrled 49fS P &OtEE PR SRECHHE She

phot ocondtmbORat%Qr dfumodwg ah® BRI ahRGE3 obsfota&%@ atthANDHAE b&H X2Gwith dn@ner
receiving surface, such as a sheet of nmedia or an intermediate transfer nenmber

such as a @puiitasilbiepesitionsd batwesner Ragmé Gearmagplaies 190aaH9b e Heahend26e Phani ng
bl ade, cl egf DO REUR LM acéeﬁt%f‘hcﬁglrlrlfélaﬁﬁgplgt@qw ﬁ{rba{gﬁ edd BRHdheduMith By t he

phot oconduct or drum renoves resi dual toner on ot oconduct or dr um sur f ace.
Excessl0t oy eridscap p@m gidbeariog plated 00m st éadiaéﬁ@wtl‘trgd@hﬂ@llﬁ prpgide@B{sb0R24 Ref erri ng

to Figur esadﬁaéht tPraft ﬁ@fb%r ﬂg?ﬁﬁgﬂ-&é r%”HZST’e ﬁn%f]%%g of Bl ceﬂ%ﬁa‘ﬁg@g% 60 are

shown nount to a phot oconduct or asse aicc |ng t
enbodi mentthe Eﬁbmgipln’@riﬂ@b i Apinidds tﬂw@é thmwlemoumhghqzihét bdmdxmﬂ@np #tum assenbl y

20 includ | I out and rount ed
on a cent ga?ld Eﬁa%f(" p%gé ic@lgéou'%{e Q%ﬁ%ﬁ %ﬁr 2% F)hgnduﬁto{ gocd n ?ﬁl% “dr 20 with
t he drum B6dy3082 Pinclioy edeival inawapalpra3@iet freths hatbbar&mce Eﬂ’mds:maﬁmb R aihgml udes a

d he d.26 t ai d.26b. T d 20 h
A T N B T i b BT
i magi ng appasiag cxhasdoms tn@aime:ﬁriidgetassemﬁlyae Aefitlef gps 38@a recdBingabatibmserted into

EFgﬁEhéefe d?&?ﬁwﬁ%‘ D LFe S5 b‘é&f@ﬁ%ﬂ@?ﬂ%ﬁ@%@ﬂ%ﬁ@? S35 ngbhﬁ%yabéent o
25
hhor o mouThEh 0 R Reaf el bl o b AT A e P A e et | Cne

out er Cir (e RN 00h, 1866 Retntkifapidane 3het hat habe albiastidilyeddnaspect i ve end
25a, 25b of, the drum bod End caps 30a, 30b _are press fit into the ends

2.
25a, 28b &Pewmﬂ%a?chﬁgggthf RARocpdrRigssNm 39, vlikepripsart agemblesgicEhd caps 30a,
30b. Rat hafe bedfitipIRRENavE Z1iABHinRBE s @ @REry3Pith redfbt th QhSLR RS R tHiBkhnsid¥um body 22

with end caps 30a, 30b is positioned between a pair of bearings plates 100a,
100b. HeadOBREI#®A, ¥ dneFoNg srgpRsist NRhRGHNEPlaENnt e, HOPés manifsasd ihg pl at e

100D, t hr ough vaidh Gake EQQpengitéH‘?oP@l%ﬁgﬂ:‘&n%?g oﬁﬁ%mﬁ%@tré’tﬁ% andl gsr i ng plate

100a. A radial nounting is provided in shaft 24 adjacent to tail end
26b. The rs¥eingiry doeamsiony eﬁ@ﬂSéarB@amfﬁsﬁ aslylsewy whigh car@atbesqgame@a@déqr through t he

beari pl 4 5-}; e ween end
cap 30 tgﬁ E%%ﬁ?%glﬁeg? lgsf 1[3%1913 %ﬁﬁ%?&%@é‘&gﬁb{%& %bﬂg!:p ot o&gcgtnduct or
body 22 arpdeqsml @Euﬁe@a}ggraﬁalasmmowaqn, B4 svikbleguat¢riadchay he gssedps provided in the

out board face of end cap 30b that align
[0023] Figures 5A and 5B illustrate an exemplary embodiment of bearing plate 100 in

greater detail. The bearing plate 100 includes a body 102 having a first side 104a, a second
side 104b and an edge surface 104¢ formed between the first and second sides 104a, 104b. A
30 center hole 106 extends through the body 102 for rotably receiving an end of the center shaft

24 of the photoconductor drum 20. The center hole 106 positionally references the outer



15 with nmounting hole 32. The shaft 24 is also supported on at |east one end
26a, 26b by the housing of the second toner cartridge assenbly 12. A driven
gear 36 for receiving rotational force is mounted on the tail end 26b of shaft
24 outboard of the bearing plate 100b. [0022] The bearing plates 100a, 100b are
substanti ahtfycei2d®rﬁﬂieqaabtot®1docter dmot2iés a coite akied0T ofthptate soltA0awhitb@b ar e
transl at ed fr e an 1 t%rnqlaﬁage substantially identical 20 orientations

ot era . . . .
on each endS ocon rum 20, unlike prior art assenblies where

t he beari at es ave rLor r t another. In
this tr angﬁ%’{ﬁid con?‘i" g%%‘“é cfdélﬁents %g% n%‘?rjfg?% éf‘t eégelngs g%ﬁ@%%ﬁfd%fg fhe bear i ng

pl at es 100@4b 4DBEbéasinga0D ﬁcsa:‘eetdoate cofitbSiede V6. Qe dads memgamn&ahed for through
timng of the i trans ror i sipnal errors can

£ ot 6N i SR ot Bty B e BRSO T AR of e

i mage tranbké Bdss | Fgappantieg @i sutb0aereihQRBognel e athepeedds adyl Yn genposed of
preci si on engi neeri ng-grade plastic; howeve r%% % sui tabl e mat erl al may be

used. [00Z3PRPigUELO A OB R P Pors i hemside! dgt Yot tmtl 28t beari ng

plate 100 th&etgr Baki8E tviteiraide bokigorh&aNag 1phRtE <80 chbhsditaas 1@ heflyis102 havi ng
a first side 104a, a second side 104b and an edge surface 104c fornmed between

the first Papgoasddoaipvsibgan e ke inpemg inta Urogesmording sl hae 32 braishshe hr ough
the bogy 1Qgkf s‘PiEPc hot Eabafdlﬁl@agin\auagﬂﬁge \@ﬁgelﬁfat e ofEtiRons Mafet1 36 4xieddst he

phot oconduct or drum 2 The center 6 positionally references the outer
surface 23hofigh ﬂheb‘yﬂ}’dtoé doraesdtion a shaﬁ@r mtlll@OIaSU@b At o1 exinple.JQTolpfsianhe cent er

hol e 106 1S

embodi ment L AR A8 B S50 P Tuc¥blont H0te 138 e N el e S nghdBaT 020 ot ¢ ne
beari ng 10107&dijt edens fibm dnker bahvésiddsdée, 1060, FiltberhesbodiiBentsmyludnibipsec| e t he
Scent er %}t%re:h? g p1%H’931gﬁ(5rer{ﬁg 134 Ie:ﬂ%&d% ﬁ%H‘lt t\q@ﬁgt gldé) m'ﬂg%% Hw% f%r %‘nglét?g \%ﬁg 104b.

Al ternativ
15 a hole or recess in an adjacent component.

[0025] A support arm 108 extends from the edge surface 104c in a non-radial
direction. The support arm defines a mounting surface 110 for receiving an additional
component that is positionally referenced to the center axis 107 of the center hole 106. In
some embodiments, an alignment device 114 is disposed on the mounting surface 110 for

20  cooperatively engaging with the additional component and aligning the additional component
to the center axis 107. In the exemplary embodiment shown, the alignment device 114
includes a screw hole 132 for receiving a screw to attach the additional component and also
includes a peg 134 protruding from the mounting surface 110 for mating with a hole or recess
in the mounting means for the additional component. Body 102 includes an upper section

25 116 and a lower section 117. Embodiments include those wherein the upper section 116 of
the body 102 includes a notch 118 formed in the edge surface 104c¢ adjacent to the support
arm 168. The notch 118 has a floor 120. In some embodiments, the floor 120 of the notch
118 and the mounting surface 110 form an obtuse angle therebetween. In the exemplary
embodiment illustrated in Figure 5A, the notch 118 takes the form of an L-shaped notch

30  formed by the floor 120 and an adjacent side wall 122. In some embodiments, the body 102
includes an additional cutaway or notch 140 opposite the support arm 108 for providing

clearance to accommodate an adjacent component,



t he boss 124 may include at |east one cutout therein orthogonal to the center
hol e 106. In the exenplary enbodi nent shown, the boss 124 on side 104a

i ncludes two cutouts 126a, 126b thereby form ng two arcuate boss portions
124a, 124b. In some enbodi ments, the cutout is positioned to allow the pin 34
to be insdpe2ad i nt oEmhediments espda diongwhadh alpainof gos3dninhkatighs t12e, ti@sent er

shaft 24. E di nt.s include tho rein.at. | east aqn itional, hole 136
o onda T RBTO IS Bk S5 el et s i R R 10 s ROk e ae. T or
exanpl e, @epiry plats i1 00orf 4 UMotchShipoid bIbEAICKEFig06) ta pshticvlly kiecrrddict | onal hol e

136 may have. a correspaondi boss 137 that extends fromgne or both of sides
L0da,  104tPeakuiia 00 B bR RaroRIeIE (B adenerrar g S*g%ﬁﬁ-oéﬁ MG or nub 138

ext ends frrggart BEnkbhstmisdddgentO 4 Ritibdigs HoMYesl1a0a, TREH 40 adhdibarkbRrhe] € or
recess in _an adjacent. conponen ort arm 108 extends fromthe edge

ent . [ 0025] A sup T
surface 10%4¢ rpcﬂiu%ﬁ%@ercg@rieraqxxsd]Q7Q%fhe§ﬁnterﬂwée papsitionely érenediea mount i ng
surface 1Mdsihing GEBESI 119, 3120000 LAk OO Ik AR ind1SaPASKL WreRf | Y

referenced to the center axis 107 of the center hole 106. In sone enbodinents,
an al i gnmeht pasiipnipg surfases k124 5\gb gedersrdrafh surfpsesasingiosnnit tieertl kiosobsr 20
cooperativy 1 L.t n"f‘&% { C i gni he

addi ti onale%%(#g%%fgg%%ge%shogpggﬁ% e a%%’gﬂ)zﬁ’ ?{Br%%?‘ﬁ%b%%?rpﬁ?glr@% 1(1) i ment
shown, 10t heéyabig¥fengredaldngdheletide surblke tiés. dsslduseuiet dhepotBi@dnihgsurfagesei vi ng a
screw to at h it l.c nent an so 1 nclude

o ot r ud ng Peant BT SR R R R R Rrt i PRE B R aRER Y ccess i1

t he nount iafigbane@h3 degeestwhith theltietpeotinal outmd rbgen eihg aBodyly i€hdrateddlyuwdesondn upper

section 25116 a | 0 ctio 7. Enbodi nept s incl.ude those vvhercin thc
ipper seotioned 18 B eIt o T TR RS et T SR R, cdge
surface 1G#46n tdjcananikisti07 bhde seHdRGble 186 MO &OB of thE posindly stdBeeh &s2aal f2hoor 120.

In sone enbodi nents, e floor 120 of the_nqtch 11 nd the nounting surface
110 foPm dﬁgff%'ﬁ?s%mgr'}é:aén?lﬁ&&é@é%@mm P‘f?fetr%’iy &?é‘ﬁgig}n?'enbodi ment illustrated
in Figure the notch 118 takes the form of. L- shaped notch .30 fornmed by
the fl oor @@’61 and an’ B aRLHPeY 18%1“5\% ‘fu'“i“ﬁ% ‘I“ﬁg%%iﬁﬁmgﬁaﬂ% ‘ﬁ‘é’ﬁf‘gf’“eﬁihe body 102
i ncl udes amthagtahial tb GvAentetlANBYS DE bBIMeERthE $6siRRROSut fBcds N€2:5 UpMOrthear m 108 f or

provi di ng cl ear agﬁ:e t%gaccommdate an adj acent conponent. éOOZGgéEnbodi ment s
i ncl ude t IFY%Et liatarn thy PHAA 4t O 1sedadintg thsfgrstponding sadpd bole 34 foppeaiicengd

radi al l'y fceRen shbe 28d880HH hB6@mERE G pait e cRAS hicinBBk 1905 Wibharssct 1liddy 112b
posit 2(())n to?lgvardly from the first side 104a of the bearing 100b. The guide members 130a, 130b are
radially positioned between the cutout 126a in the boss 124 and the cutout 128 in the edge
surface 104c. The guide members 130a, 130b are positioned to direct the pin 34 toward the
radial hole 32 during assembly. For ease of assembly and manufacturing and minimization
of tolerance both bearing plates 100a, 100b are substantially identical to one another. For
25 example, bearing 100a has guide members and cutouts like those found on bearing plate

100b.

[0028] Figure 6 shows an assembly 200 viewed in elevation from bearing plate 100a
for use in an image forming device that includes a photoconductor drum assembly 20, a
cleaner assembly 40 and a charge roller assembly 60. The bearing plates 100a, 100b and the
30  photoconductor drum 20 are mounted in the housing 160 of the imaging apparatus in
respective opposed V-notches on a V-notch mounting block 150. However, it will be

understood by those having skill in the art that the photoconductor drum 20 and any toner

10



bearing plate 100 on a V-notch nmounting block 150 (Fig. 6) to positionally
reference the bearing plate 100 and the photoconductor drum 20 to a toner
receiving surface. As shown in 5Figure 8, in sone enbodi nents, the positioning
surfaces 112a, 1 12b are arcuate and defined by a radius fromthe center axis
107 of t heageddeghathiokedd@bcdndeposinted dmad tb yn inedpdroemearatubby possuttaldni ng sur f aces
112a, 112b to the center axis 107. Enbodi nents include those wherein the
posi tioni H’é ®Ulrfaces 112a, 112b are zero-draft surfaces as is known in the
art. In sone enbodinents the centers of positioning surfaces 112a, 112b are
separ at ed [092%n one dhotlbmer dbhyblakd ukludes dégneddadal4d mgpuhizd tedigeumpurtf ace 104c.

As |IIustrate pasitioni surfaces, 1 1126, have their.,.r ective

i nner edge g?sn %Pcﬁﬁ? ‘élf:%}leg@gg‘?%léglaﬁvr Ji%%rasgtmatitg? st %ﬁceg‘f3 Og ut 74.7
degr ees V\/I]ihbtot:dnﬁiuttof ﬁﬁmemttw@ncﬁmcﬁrer folg e dveir sgfRE Q&afﬁbyh(lﬁﬁibaﬂlﬁi(ﬁd b&h a
second dIS about 1 . .Enbodi nent.s inclu se erein a
radi al ﬁfﬁfﬁ?ﬁ ng PR CE’éa 2@%?9%%?’“5@11?%@'%#{@0 eﬁ‘a?rg* aiiﬁggto each of

t he pOSI tls@Eﬂ gt tBeIEIEaeeSadelRas ddiledRd 5 tHephbotIMER0RROM 201 FThd clBaheAREdeL6. O nun
and is preferably about 15.5 mm [002/7] Sone enbodi nents include a cutout 128

in the edd® 1%%’?%%’@’ rEpliEnt e B s R PREgFRRRC Y e owerugicars|d theos and

bet ween t hoResduteNiHS 2@)”"[‘11@@!%&1&@1%@@ 42]~éa%tﬁsof%le@tﬁl'sé?l§/tchéh%§i Rl the pin 34
to be inserted into the correspondi ng radial hole hrough the center shaft

24. | nlfsorignes ydelesmeht Sowa ipBigareds tf@@b@recqvém@rc@urm?,@amumémsotpm iaép axially 20
out wardl y aBﬁQ.-mck\Q Bfréc%n 4 68 tﬂ@é&e&ﬁmﬁ&%%gﬁd@&n&%‘ae By hﬂs? menber s

130a, 130b are ra ositioned tween the cutout 126a I n the boss 124 and
t he cut outcleppgl li'YnClQalﬁér 'é &2sthert elwesed Oy charfhwssaplil 60 prarthey sxpa04Q the30b are

positione toward the radial hole 32 during assenbly. For
ease of ag%%ﬁ%%ytgcn\f%n@% énP n\?a ng and minimzation of tolerance both bearing

pl ates 100a, 100b are substantl al | {}(yl dentical to one another. For 25 exanpl e,

beari ng 100830has guibrecherastieltes assan) \fOduawlep p Reargerober Rdumnds encitiesahifhg pl at e
100b. {soo%ﬁ]tfdt%gun‘?edstg‘ﬁl’gss ?”@éay (%%Q:x%éh&i ﬂo&?h@l}eﬁﬁﬁ%ﬁﬂ%s& @m bearing

plate 100a for use In an | rm ng device t ot bconduct or
drum assenfPy. Pig; charge krdkené? eamma}ly ZQosanud Eardh:atogbe mdtﬂserfacas@@rﬁbl y 60. The

bear |19 plLah AR08 3808 Axhde, 30 RHStREANINCLAL UM EQuaLe oUNt ed [n the

housi ng 161 IRCr espect notches on a
V- not ch nourfader?d olﬁﬂmqnllaotﬂaamduﬁomdafumrzo td tﬂea&ibduybhargmﬂheneﬁmndfab@ai dfalse havi ng

skill in the art, tha hoto r dru 0 an an rtrldgethat
it resi deé’hmﬁc%]gﬁdﬂr érHIB t gds Plﬁ 9#{}?{ %ﬁ CP%SIL’?Z% 5P‘é n(\?%éw tabl e
means.20 charge roller 62 and the outer surface 23 of the photoconductor drum 20 be umform across

the length of both components. Having both the outer surface 23 of the photoconductor drum

20 and the outer surface 66 of the charge rolier 62 reference to the center axis 107 of the

bearing plates 100a, 100b, ensures uniform contact.

[0631] In some embodiments, a bracket 50, which is illustrated as being L-shaped, is
25  mounted to the respective mounting surfaces 110a, 110b of each support arm 108a, 108b.

The bracket 50 is typically made from steel. The charge roller 62 is mounted to the bracket

50. The charge roller 62 may be mounted directly to the bracket 50. Alternatively, the

charge roller 62 may be mounted to the bracket 50 via intermediate spring biased mounting

means such as additional brackets or retaining members. The cleaner blade 42 extends from
3¢ the bracket 50 toward the photoconductor drum 20. The cleaner blade 42 may extend directly

from the bracket 50. Alternatively, the cleaner blade 42 may be mounted to the bracket 50

via intermediate mounting means such as additional brackets or retaining members. The

11



[ 00291The cl eaner assenbly 40 includes a cl eaner blade 42 nounted to the
support arms 108a, 108b. The cl eaner blade 42 is biased radially against the
outer surface 23 of the 5 phot oconduct or drum 20 to renove toner fromthe
outer surface 23 of the photoconductor drum 20. The phot oconductor drum 20

i nt er f er esbredkettlan pesitipecd &b ap&inﬁh&h@&l'@mm dfttedbard? radlacél drldahe tlbemec| eaner bl ade

42 is defI € the m20 The .cl e | ade. 42 is

pr ef er abl J’ dt§s4 l} ?hg ?‘%fé’}ce?gyﬂ%& e 1w uiee suhive ii{?a’ &?@P%teﬁ%‘ out er
slurfac_e Zﬁup;ﬁortehﬁx mlgathSlomd:U@ﬁe@emIéﬂylﬂ’fga%@d wihe r@b&ﬁﬂ@%&ﬁfﬁﬁ@oré&eﬁ;ﬂ:ﬂom so6be ]
el ectrica to attract shown_ | i gure t he
phot ocondLﬂf%‘(S‘Pn g‘ﬁgi rﬁ@r%hé?émﬂéherg?aé‘ﬁqﬁﬁde 42 r%%ﬁ“"&ﬁ? fhe CPRIRIAR S %I gtl on so

that thc cuém@fshsﬂaﬁ@me%ﬁoteéonam@&m@mucmmnmwm 2eidténdh béSketheaned by
cl eaner bl ade 42, then chara@e har ge assenbly 60 and then exposed to the

| aser bearfeRis" ¢iGRe feRisT pele d thg oojorré theisartgeshifbpd-eln i senbl y 60
i ncl udes %x@tﬁ%loggnﬂ%g{é)%t Q%whaavsc&gw 84 EN a8 %&Jgh%ﬁ%e&%fﬁrgt ﬁomﬂ%t ed to the

support arns b extending fromthe bearing plates 100a The
charge roli880n@zespretivaged ehliragke a(&’*g@sesﬂanfam@atharqsmot%scrmhmma, surface 23

of photoc f r 62
con![oact S t@gb’gﬁﬂgﬂgﬂ& %gg@g g#ét& %)u?%gegﬁ ?Jégtlcljdrbhg:ru&%@é%gp :{gct rically

char gel® hel3dbpsscssmofigdrereg@ctfe &etmldph@tfée,o‘i%mta@upchtwnﬁ@of the briagkepFef er r ed
t hat the of . th er 62 and
t he outer C(g{ﬁ.\fég@ %géﬁﬁﬁ&g %&%t { ocon %‘gonemfdw e ?J%ﬁngé?%(;%%rg%gs t he

| engt h of demtehshefi@ponents. HaV| ng both the outer surface 23 of the
phot oconduct or drum 20 and the outer surface 66 of the charge roller 62

reference e CearAXhS. B0l (NS REANILALES A00e HORE. ensur es

uni formc n sone emnbodi I's illustrated
as being Lretsha}genhmbe&s% frﬁbmuﬂmdurttcﬂ dgrhibe beslpetd.i Tie ity mgnisuy 2ac®d 110a,

110b o p 1 racket S |caI | de from

st eel . IS'I' %&h"é%rg e& VIeeer 8%%? gen%% ﬁe%{](f\fé% argﬁg%geﬁg% %ﬁ‘x “Fﬁé’n%ﬁ%@e rol |l er
may be rmuml@dmdmtlappﬂeiylatbdlatﬁmcbarrg@foelt:r mnayﬂlbetrﬁasumaddiusﬁg)any hhﬁblelfr&rage roller 62
may be nmoupted to the bragcke 0O via inter atesrln unti ng neans
such as a%%&%ﬂ%%ﬁ’rﬁ’fﬁgﬁg %P%Faéﬁﬁqqfl’ig@ ‘?Jrgeﬁgje?@ms %mét Bglogge 42 ext ends
from 30 t hobearlkebr &Gmmvxam dletehﬁnlﬂfi@teﬁib@(ﬂldiéﬁtts@bwﬁlrthﬁﬁleﬁﬂung-rﬂﬂemﬁdr@ﬂ&?r bl ade 42
may exten irectl E?tbr acket 50. ternativel %?r theh@ﬁﬁ tg«a bl ade 42

i

may be noutté TY Eﬂéo B3V IEH 25y SPe Howg #h as
addi ti gnalwiliapskeahs ik ar[yestu&hﬁlé RGuRBERR:ARs mIP8: used.

[0033] In the exemplary embodiment shown in Figure 7, the cleaner blade 42 is
mounted on the bracket 50. The cleaner blade 42 may be attached to the bracket 50 by any
suitable means including, for example, adhesives, screws, fasteners, etc. In the exemplary
embodiment shown, the cleaner blade 42 is glued to the bracket 50 in a cantilevered fashion,
25 In this configuration, the glue is applied across the length of the cleaner blade 42 to form a

seal to prevent toner from escaping between the cleaner blade 42 and the bracket 50.

[0034] With reference to Figure 8, multiple embodiments include those wherein the

cleaner blade 42, the charge roller 62, the toner receiving surface 170 and the positioning

surfaces 112a, 112b are positionally referenced to the center axis 38 of the center shaft 24 of
30  the photoconductor drum 20. Where the charge roller 62 is center-referenced to the

photoconductor drum 20, a radial distance C from the center axis 65 of the center shaft 64 of

12



bracket 50 is positioned to optim ze the alignment of the charge roller 62 and
the cleaner blade 42. The alignnment device 114a, 114b on the nounting surface
110a, 100b of each support arm 108a, 108b is cooperatively engaged with a
respective end of the bracket 50 to position the charge roller 62 and the

cl eaner blthelehadd: mﬁdr@ﬂitwﬂnetcmtetrheiséémf dre centersshaB246f thhghdbo cosdhicerr damatd 24 of

t he phot ocondu he center axj 8 nds between the center of
each centef? %06’?%&5 © tl%-lrj?d“?ﬁ&dbséjﬁ?fgrral)éﬁgo%%?ﬁgméent er shaft 24. In the
exenpl ary enbodi nent shown, a screw 54a, 54b passes through a respective first
hol e 58a, [88¥lon a Faspdiilustatestic ddanbridekdf boed(hdiglly @ainkt theldutiemto t he

Cur Taces. SHOR 0 TebPF B Rubday T pah G505 8550, Bk Sty g '

respects Vq)hs&)eﬁmﬁctbﬂﬂlﬁmma;auﬁQble(ﬂr&xﬁlercﬂﬁpﬁﬂilad\éGZ ﬁj’lﬁbnﬁfsligﬂﬁ@ ab Eladket 50
(Fi gure?) align the.bracket 50 and hed conpon with the center
axi s 38 of VPHERGCERASTexieves the[%%‘?]%?ﬂ QHtEresuf = rﬂée 7, in some

enbodi mentghodcPaiubtoPdrusIo, NG, WMQMHo&Ic&hdiﬂci&Gdﬁﬁ{mﬁﬁ genfR8d, a9@dal@figang®unt ed on
the br acket 50. The retaini ers. 52a, 52b 15receive a resEectlve end of

the cent erd §REfthe gates pxip ﬁ%o%tg%lf;%rﬁ'&ﬂfﬁ%‘rm@?edgﬁlcﬂmgiﬁce@ﬂfé bladp e &dessn the art

Wil appraghdd dal@batd® SHAHES chB! Axesrssﬁ%tﬁ@&n#aﬁshrm lzﬂ'ftd'?‘fﬂe H%ﬁﬁlrﬁeefzﬁ ui tabl e
means. The retaining nmenbers 52a, 52b bias the charge rol 62 agai nst the

out er Hur foddhe pilst%;@nqyﬁt@t deerdu dadiel dptaraedbis typically éetéfﬁ@hﬁ}i’loafr 1571 erpo@inent shown,
the retai nisng, FEARG SefedBiy a%ﬁrr} 1@@%15{‘3%&{3%1&81&'?}%[0, %‘i’c@h berRBeMvbi @ Screw 56

(Figure 6). However, one ski inthe art app eci ate that any
sui t abl e rmmmlﬂr}ué}omw iragefdeblusteat 13.0088% I n the exenpl ary embodi ment shown
in Figure 7, the cleaner blade 42 is nounted on the bracket 50. The cl eaner

bl ade 42 'T@U3d?e at t ached e}ﬂoalﬂﬁn@rtﬁg%ﬁﬁ&r@&n@ﬂg ﬁ@ﬂéaéwotl?@éfﬁc@'&@ fhel NCl udi ng,

for exanple, adhesives, screws, fasteners, he exenpl ary enbodi nment
shown, t heﬁomaétaﬁ@rthbp%resunfch% of Flwexhoftoeortdhetomra@l@@t T‘B@ ehsures thaisenthaticer ed

fashi opy Htaltngél ﬁet%?éhﬁh&%éﬁrb&ﬂnné N 148 ahd ARl §rAC5P5EE he T ength of the

cl eaner bl'ad
photoconductor drum 20 during toner transfer. When no contact exists between toner

receiving surface 170 and the outer surface 23 of the photoconductor drum 20, i.e., when the
photoconductor drum 20 is removed, a radial distance E from the center axis 38 of the center
shaft 24 to the toner receiving surface 170 is less than the radial distance B from the center

20  axis 38 of the center shaft 24 to the outer surface 23 of the photoconductor drum 20.

[0037] The present invention addresses the problem of AC print registration problems
by center referencing the photoconductor drum 20 with respect to the bearing plates 100a,
100b. The problem of skew is corrected by identically orienting the bearing plates 100a,
100b in a spaced relationship. Testing has shown this structure to be much less susceptible to
25 AC process print registration problems and much less susceptible to skew of the drum such

that electronic correction is not needed.

[0038] The foregoing description of an embodiment of the invention has been

presented for purposes of illustration. It is not intended to be exhaustive or to limit the

invention to the precise forms disclosed, and obviously many modifications and variations
30  are possible in light of the above teaching. It is understood that the invention may be

practiced in ways other than as specifically set forth herein without departing from the scope
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seal to prevent toner from escapi ng between the cl eaner blade 42 and the
bracket 50. [0034]Wth reference to Figure 8, nultiple enbodi nents include

t hose wherein the cl eaner blade 42, the charge roller 62, the toner receiving
surface 170 and the positioning surfaces 112; 112b are positionally referenced
t o the cenindessaxia cldBacofristitvef tententishdt is ikdndefl t130tht hevpphbtho dondicatter drum 20.
Where the ega&ﬁ§t£okleraﬁz i.S geqter-referenced to the phot oconductor drum 20,
a radial di*St'Ehce %'FP&WPPﬂga% At8r axis 65 of the center shaft 64 of the
charge roller 62 to the center axis 38 of the center shaft 24 of the

phot ocondu@63 dr umW@t isslaghalis: 20.5 nmto about 21.5 mmand is preferably
about 20.91 mm [0035]Figure 8 illustrates the cleaner blade 42 bi ased
radi al |y agai nst the outer surface 23 of the photoconductor drum 20. This
contact between the cl eaner blade 42 and the 5phot oconductor drum 20 causes
the flexible cleaner blade 42 to bend slightly as shown. Wen no contact

exi sts between the cl eaner blade 42 and the outer surface 23 of the

phot oconductor drum 20, i.e., when the photoconductor drum 20 is renoved, a
radi al distance D fromthe center axis 38 of the center shaft 24 to an edge 44
of the cleaner blade 42 is |less than a radial distance B fromthe center axis
38 of the center shaft 24 to the outer surface 23 10 of the photoconductor
drum 20. Radial distance Bis typically between about 14.5 mm and 15.5 mm and
is preferably about 15.0 mm Radial distance Dis typically between about 13.5
mmand 14.0 mmand is preferably about 13.77 nmm [0036]In sone enbodi nents,
the toner receiving surface 170 is deflected by the contact with the outer
surface 23 of the photoconductor drum 20. This ensures that contact is 15

mai nt ai ned between the toner receiving surface 170 and the outer surface 23 of
t he phot oconductor drum 20 during toner transfer. Wen no contact exists

bet ween toner receiving surface 170 and the outer surface 23 of the

phot oconduct or drum 20, i.e., when the photoconductor drum 20 is renoved, a
radi al distance E fromthe center axis 38 of the center shaft 24 to the toner
receiving surface 170 is less than the radial distance B fromthe center
20axis 38 of the center shaft 24 to the outer surface 23 of the photoconduct or
drum 20.
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[ 0037] The present invention addresses the problemof AC print registration
probl ens by center referencing the photoconductor drum 20 with respect to the
beari ng plates 100a, 100b. The problem of skew is collected by identically
orienting the bearing plates 100a, 100b in a spaced rel ati onship. Testing has
shown t hi LIAlIMEture to be nmuch | ess susceptible to 25 AC process print

regi stration problens and nmuch | ess susceptible to skew of the drum such that
el ectronic correction is not needed. [0038] The foregoi ng description of an
enbodi nent of the invention has been presented for purposes of illustration.
It is not linterdedringplpie ferehiably tshrpertons aphotoeeriductphéuindaens o oenterehathe preci se
fornms di sabogddng:and obvi ously many nodi fications and variations 30are
possible in light of the above teaching. It is understood that the invention
may be pr adtodg bavinga aysdot keond hide) aasd gpedudeibelcky thedirstfind tdoomiesideisn wi t hout
departi ng a&ﬂ @mﬂtmom&ﬂdingﬂﬁo@l&mdd@lfo&babgeéc@rvﬁrjﬁgtdnceﬁd of the BentdrRpgNt i on. :jt 4
is inten 3 t appende
hereto. [ G0A3 g%”f?%?f%ﬁ#%& ool PR P AP B A OB 0, 21y
suppor t i ng" & PO Bonduct or drum having a center shaft, comprising: a body
having a fji | de : nd, Si n.ed surface bet n. the first and
Second i desborlx AepERORhELaE e B PREHRSERTARER LR lIL

recei ving ® s {or TBUITR BT B gD AT ﬁB%‘P?‘?agﬁé?f?r?“‘iegf%‘ihéﬁ?ﬂ“ﬁ&’“ﬁn out er
surface ofangd peleppblBéoprsiitondly @hmmcebtodhewntceixiagié of the center hol e;

an alignment device formed on the mounting surface of the support arm for cooperatively
engaging with the roller and cleaner blade and aligning the roller and cleaner blade to the
center axis.

2. A bearing plate for rotably supporting a photoconductor drum having a center shaft,
comprsing:

a body having a first side, a second side, an edge surface between the first and second sides,
and a center hole extending through the body for rotably receiving an end of the center shaft
and positionally referencing an outer surface of the photoconductor drum to a center axis of
the center hole;

a support arm extending from the edge surface in a non-radial direction having a mounting
surface for receiving an additional component positionally referenced to the center axis; and

a first positioning surface and a second positioning surface extending radially from the edge
surface for positioning the bearing plate on a V-notch mounting block, the bearing plate
being positionally referenced to a toner receiving surface.

3. The bearing plate of claim 2, wherein the first positioning surface and the second
positioning surface are arcuate, defined by a radius from the center axis of the center hole and
positionally referenced to the center axis.

4, The bearing plate of claim 3, wherein a radial distance from the center axis to each of
the first positioning surface and the second positioning surface is about 15.5 mm.
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a support armextending fromthe edge surface in a non-radial direction having
a nounting surface for nounting a roller having a center shaft positionally
referenced to the center axis and a cl eaner bl ade positionally referenced to
the center_ axis; and an alignment device fornmed on the nounting surface of the
support arm f orl he bespag atafod|clain dgubgreig the firk popitioniag svefacednd the waemer bl ade and

al i gni ng tgoeeitiomhg enrfaagbbve lseatvatialbl mdizaft acrédie wadhtoé eachybstionidy suadeari ng pl at e
for rotably supporting a photoconductor drum having a center shaft, conprsing:
a body having a first side, a second side, an edge surface between the first
and second sides, and a center hole extending through the body for rotably
recei vi ng an eddbesfing platedenoiebly shifortirgridhptysedugnadriyp hawhepesdénshatan out er
surface ofcotrpdsipgtot oconductor drumto a center axis of the center hole; a
support arm extending fromthe edge surface in a non-radial direction having a
nount i ng suolgbevifigs fisseddd, v sevgndsidgddied geonehcedotvron ertfirpasd tdcankdidey, r ef er enced
to the cenhek catérioledRebnaing kHrSighRESHddly @6 raﬁb?ué&aﬁ% AN of Heecand spasi ti oni ng
surface extgBalathal AtablohoSh et Ber 00l HAAGELRE aRBPlld Bfhgkid fie bearing

pl ate on ghvkggkﬁ nnunt|n5 I ock, the bearing plate belng positionally
referenced t9 ffer receiving surface. 3. The bearing plate of claim 2,

wherein the Fr t positioning, surface and the second.pqgsitiaoning,.surface are
arouate,  depppiipiREhi gt Sl Bfecd e dheaBRCATE FEb g AR ¢ 20

posi t i onal*ﬂﬁ‘i@?@?éﬂ‘%&éjg‘r’c flt?g’cﬁlﬁ’éald:@ﬁ’i‘i"érfenbﬂﬁsgﬁonalh{refFFFéc%iégrﬂlerf@mﬁ e of claim 3,
OGRS D,
phot oconduct or drum having a center shaft, conprising: a body having a first
side, a second side, an edge surface between the first and second sides, and a

ter hol ing t t dy for rotably. i vi d of th
Conter tn i MQHED) nPERraf LBIL  BE LI a0 e o
phot ocondEe#engta thercgntar badsfog pllopdng theferashinde b igperise o the radial hole.

8. The bearing plate of claim 7, further comprising a plurality of guide members aligned
between the cutout in the edge surface and the cutout in the boss and extending from the first
side of the body for directing the cross pin toward the radial hole.

9. An assembly for use in an image forming device, comprising:
a photoconductor drum having a center shaft; and

a pair of substantially identical bearing plates mounted on opposite ends of the
photoconductor drum, the bearing plates being translated from one another and having
substantially identical orientations, each bearing plate having a center hole therein for rotably
receiving a respective end of the center shaft and positionally referencing an outer surface of
the photoconductor drum to a center axis extending between the center of each center hole
and along the centerline of the center shaft, wherein each bearing plate includes a body
having a first side, a second side, an edge surface between the first and second sides, and a
support arm extending from the edge surface in a non-radial direction and having a mounting
surface for receiving an additional component positionally referenced to a center axis of the
center shaft; and
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a support armextending fromthe edge surface in a non-radial direction having
a nounting surface for receiving an additional conponent positionally
referenced to the center axis; a boss extending fromthe first side of the
body adjacent to the center hole; and a cutout in the boss orthogonal to the
cent er holtee fdditioahl comippreentinguding aghargt wllbehavingarcewer shaft,cheachagenrdépondi ng

radi al holweirghiugl t6 the sqgottarms batiding akialilherobeae pngodhédceor afunthdi m 6,

o a1 1 0w g R B P M e |
bear  ng_ plaeEiear e B St Peptled BTRIPRNENEoLTIPA 1y of gui de members

al i gned between the cutout in the edge surface and the cutout in the boss and
extending fromthe first side of the body for directing the cross pin toward

the r ad' althOI Ghe as%emlﬁ? ogﬁﬁmlfﬁfr’cﬁeﬁ)r:mﬂﬁ%iﬂ (ﬁ‘éﬁnbr‘%#& {&i'ﬂg’thg Gft:

conpri si ng: ge}\qg\%tl o_caonaﬂuct or. .dr n}Ohav(Lurcl%{) centd%rass art; tggd a N of
substantially L dents Cal - Bear gp%fﬂ ﬁf)lé HUEG I8 %&Sft SHESUBPt he

phot ocond@¢tsPhgeaeRAvsREIRART FHgopPatansr 5un Hy quies fufase aidhs PRANGAS ot her and
havi ng sulsswrantially identical orientations, each bearing plate having a
center hole therein for rotably receiving a respective end of the center shaft
and positionally referencing an outer surface of the photoconductor drumto a
center axis extendi ng between the center of each center hole and al ong the
centerlindlof thesvenblxof dast 0, fygler @imprisii€n bearing pl ate i ncl udes a body
having a first side, a second side, an edge surface between the first and
second si dg¥ac 89180‘51"@1}‘&@&6%"“&?1% VRS CAY PRt e he thaEsolekeng n a

non- r adi almainfedde theragleed andibie styarer blade eAdtenglingrdnathe bfasketteversdl theng an addi ti onal
conponent phoecdrdostat drymy @fder enced to a center axis of the center shaft; and

t he additional conponent including a charge roller having a center shaft, the
char ge r olahefigiyednt devneuomttedmoonting eurbagp pbrach suppsst aex t@pdiatigelaxigagddywitder oss t he
phot oconduGtectiiwnd ante Braviten Br dBsi@aHiMy ths tHat @G611drAne ORtcREker BlalBrdldlige OUt er

surface of, i@ cRBOLACARAUSERS shdf UMt BhotblcGftdibi&@lhY charging the outer surface
of the photoconductor drum 10. The assenbly of claim9, further conprising a

cl eaner bl ade nounted to the support arns extending axially across the
phot oconduct or drum and bi ased agai nst the outer surface of the photoconduct or

drum for riemoviTRgads@nely of £16iM 1 hehekineaciSbiatiag flaRfindliiRs PAgk peansugt or drum
11. The asggilayq Qfsec‘éh@]'?]dﬂtijogin sthieicB %Jiteﬁcﬁﬁg){a 2l domd {éd%@ faclRYNted to the
nmount i ng sugi{ia&g oJCh ach Sﬁg&l{ t _arlt}}x t ne .‘gﬁaqr%ee r EE e fal ?An% nounted to the
bracket and . ,?le ersanet "Bt e Yélﬁ ﬁ'bo fl? P SHEE PRSP t he
phot ocond ReHEPIAY GHFreagsd thtoaes I§FURRhT @’ /i ce on the mounting surface of each
support arm cooperatively engaged with a respective end of the bracket for
positioning the charge roller and the cleaner blade relative to the center
axis of t center shaft qf. t hot oconduct oy dru 2. The .assenbly of
e m 11, ldner APERsERRY 8£§?%5f6&8&e@ ARG Fop e G e

center shaft of the photoconductor drum to an edge of the cleaner blade in contact with The

outer surface of the photoconductor drum is less than a second radial distance from the center

axis of the center shaft of the photoconductor drum to the outer surface of the photoconductor

drum when no contact exists and a third radial distance from the center axis of the center

shaft of the photoconductor drum to an adjacent surface of the toner receiving surface in

contact with the outer surface of the photoconductor drum is less than the second radial

distance when no contact exists.

14.  The assembly of claim 13, wherein the first radial distance is about 13.77 mm when
no contact exists between the edge of the cleaner blade and the photoconductor drum, the
second radial distance is about 15 mm, the third radial distance is less than about 15 mm
when no contact exists between the toner receiving surface and the photoconductor drum, and
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surface and a second positioning surface extending radially fromthe edge
surface for positioning each bearing plate on a V-notch nounting bl ock, each
bearing plate being positionally referenced to a toner receiving surface. 13.
The assenbly of claim 12, wherein a first radial distance fromthe center axis
of the centfeurtishadit dishndctienphetotonduot ti cartershifooithe pidgeosductdnérund ®aner bl ade
I n cont acta hfeNaxider tRdidefer SARTAER Birgt RBlePRAbAEQNIJUEROr drumis |ess than a
second radi al distance fromthe center axis of the center shaft of the

phot oconduct or drumto the outer surface of the photoconductor drum when no
contact exists and a third radial distance fromthe center axis of the center
shaft of tlde phbeesanblyof duindt Ufarther ennadingaenir of spifngdeded retaréng oner recei vi ng

flﬁrfatcﬁ | &Rt biMitdiht BRrQUbRE: a@bﬁh&t@%h@foc&mc@h&hﬁcem9&&% drum In; | | eS?
an e e 0
Vﬁ%@beléﬂ g‘ll.ll}tgd ARG M\fb egx ?th%%ﬁ%@&tan %%@%a_;%ﬂectgg' nPor> y

claim 13, ance s en no cont act

exi sts bettb\%ceeﬁtf é’g&? éi‘rg‘fﬁ’ °tl eaner bl ade and the phot oconduct or drum the
second radi al distance is about 15 ram the third radial distance is |ess than
about 15 nmm when no contact exists between the toner recei ving surface and the
phot oconduct or i.al St nt axis of the
center sh;% 1A q{%m%ﬂgtg gcgg%%ﬁ’lgts%é]pogﬁéﬁaﬁhg% nggér} er axfms'1 g %’ﬁ%r S@%ﬁnt er shaft

of the chéPﬁ‘@nWﬁl er is about 20.91 mm 15. The assenbly of claim 11, further

conprisin i L of .S | oa e ret i ni asin he charge
rol | er ag%bﬁ’g? ?"n%g?%{)%‘io%a?&?{l PY geéﬁ%?"@@[“?%ﬁﬁﬁ%ﬂ% rﬁ%i"# nount ed on
a respect 2@ 2&fHerdeleeienging Hraigh é?ﬁﬁqdéé‘e"fﬁ)‘ia by recevingpacpd gethe pantsehathe cent er
shaft of tahépeditamgly reddrérsmg an Déter Arfaean i thgpipit@abeductr druot @isl ogntsuppoott | ng a

phot ocondukd @nteglhelgd havi ng a center shaft, conprising: a body having a first

side, a second side, an edge surface between the first and second sides, and a
cent er holasuppdriemdientgndihg Gughhd dige bathee fror nanahdibl diretwediavingg nadungmgl of t he

center shafifacame MOskihe & AAlel P{avﬁr%faed’eﬁﬂ&f?élﬁﬂ p@ﬂh&i&ﬁ? tefSdfidc@€ethO teridi@xis
phot 0C0“d%§&9'&1e e'ﬂmaQ ufb‘ﬁ@ ereftled Bfind A1 Pg{?& hol'e; a support arm

extending tromt surfdce in a non-radi “direction having a mounting

é&@l‘,ﬂlnyhgvg{ger enced to

surface f carnomaqmﬂeragg@sum&é i8%n B?ﬁég Btigh &eﬁé %dy%ﬁﬁfsént RAE ié’ & Cent er

h
htss oo ﬁét ok s %“ﬂ%“%g‘jfj;eg# & QEa Gt bOlRe dodt e ToBl SR At SPLST

t he suppor?ma?gﬁrhoat\';'ﬂsﬁﬁn 6‘?’6 qoﬁ%f%ﬁ?ffli ﬁﬁd surface of the support arm
extendlngfr floor t he not and_form ng an ohtuse.angle with the
Froor of e iierine aag Kol e ARTRdierg hovarie fie g PRaE FrE0rIGHe 1 he not ch
opposite {SHRPORGEAL | ng surface of the support ann.
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