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[ 0003] None. 10 BACKGROUND 1. Field of the Invention [0004] The present

i nvention.r t I I r e jn_an ec -

phot ogr AgAV EE R v e R bl RO BT  BeRm it APy et Bumiing
plate for rotatably SupREIHORE-FIPFOCRMACTARTRIDGE the assenbly.

152. Description of the Related Art [0005]1In a typical in-line color

el ectro- phot ographi ¢ i magi ng process, l|latent inmages are forned on one or
mor e pHARQGED RAIEIRIINGED 1), RBAATEDAABPLICATION®ach devel oped using a
predeterm ned col or of toner. A color inmage form ng device may include a
pl urali b @f photﬁgn%nduct or drums, each corresponding with a desired col or,
for exalrrp? , bl ack, ‘magenta, 20cyan and yell ow. Each toner color forns an
i ndi vidual imge of a single color that is conbined in |ayered fashion to
cr eat e STYeTEMENT REGARIRIN @ FEDERyEJEY SRONRSGR ED RESEAIROCHAYR aphi ¢ i mage
form ”%S\%'L&%ﬁﬁ/ﬁ%ca' |y includes at |east one photoconductor drum The

[0002] None.
REFERENCE TO SEQUENTIAL LISTING, ETC.
[0003] None.
10  BACKGROUND
1. 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).



devel oped i mages are transferred fromthe photoconductor drun(s) to a toner
recei ving surface such as an internediate transfer nediumor a nedia sheet
(such as waper)oosdeat travel s 25past the photoconduct or @®CWMS3)11/04A4D)

2012/ 003400PCT/ US2011/ 042710 [ 0006] The phot oconductor drum(s) include a

drum bo nd support nenbers, such as bearjng plates. The drum body has a
hol | ow tdll'a: s hSE o En ISR 5B HBURB0g € PRAPO T REM piFE HCh
peri phefaka il f1368 Phe 4Ae RRQLRS Q%Hﬁ&/%blﬁéﬂ’sﬁhﬁg?dﬂle sﬂﬁg&_@ AMehberstBBibly

phot oconductor  drumrides inside a thin plastic wear Strip or cap beéarings
t hat arssppwtitheedtdr pespleratisnrfare-dfitegehdtacniductondrussladdye Agpehlly the

phot oconduct o rum The bearing. pl.ates sit .in a V-notch_.bl ock posit.i oned
Pl acertoRgeRtsy 4Ghm oGS PRGESoBREYER i b BUOHTTHE I e HRRGI AL T on.
an gut - ohirfRUREgPhRABE @NEUEE &Hd StHEPKASCHRBUEST AP IHesariRg hRtes/sRG gt ration
probl ens. These registration problens may be caused by positional error of

a cart rY-agtshdlenkipesitioapdiadigesnt eachigad héthephptocorttystosdatmon in the
phot oconduct or drumis 10 process direction. Registration problenms may al so

be cauis[gglo-ﬁy S ”%g?ﬂaig %n%%étﬁogf o oAk fél({jp%‘&ﬂdﬁélér?{ e&”&ﬂ%&& o AEum

resulting fromth rum ng restrain as | S upon the | eadi ng
and tr girbécngpsntdesisodtionproblemot THesdrogtratip® PfdBlons hiy se caunéd Gupasiticnal t he
bearing plates possess bi-lateral or mrror-inmage synmetry with respect to
one ano@c“P?éPgéﬁ%ﬁ g8 statien aelpave Brineiiehcatiiies ptatiAR e PERBAMIEF 1By um

magy f ?r&‘&s& &?e&%ﬁ?ﬁ%g@&a@d?%’pr%l%@% o & faQbed Hclr {iGoRBAMLOGn of M St . the
he ch and the

phot oconduct or drum rge rollér, | eaner bl ade are nounted
to a clodanerd plemisiondycter dramgesytiasfrom thadiunwndsttbepgaestdiimersiitomdds upocur acy.

D nensi pnal .vari ati ons bet n.el ec - phot ogr aphi ¢ conponents, for
exanpl é,e%ég%gé‘ﬂgéﬁﬁlﬂg%g?\ﬁﬁﬁlep}ﬁﬁ?@%%ﬁ’ég cause skew between the nedia sheet
and t he photoconductor drun(s) as well as cartridge-to- 20cartridge

vari atijgposgguch t hathis torfigxanml ﬁlﬁb@aﬁﬂ%@hm@@b@_&sstmﬁérai B@aroiihlaghe shifted
froma second col or toner |mag}%. Accordingly, it will be appreciated that
an asseiBImetiyswitieragpest therte defice avdbarctitréaliedrongelendyelithe photoconductor

o 5 BRI PSP R uBRCSFRYEDTERY, PR o, 1
one exghptabidrdrakiimetht chargt telks, addblagdylcaner 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



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 ofwewenmoasoshaft of a photoconductor drum and t @Cpamsteiiiomnzié y
reference an outer surface of the photoconductor drumto a center axis of
the cenfer hole. A su? ort arme teqﬁf fromthe ?dge surface in a 30

non- r adie¥}oc & HigRAsF AN thABOWIRE SHHace th thaSIPROFFIAIPHPOREH TS R &itcei ve an
addi ti qpgl th%%&@i@ﬁéltcoﬁ@%héﬂt%ﬁ@hﬂi i O%fh%raﬁﬂﬁr%ﬁaltc%n{ Rerfi RO TR cofté} 8xis.| N sone
enbodi nents, an alignnent WO 2012/ 003400PCT/ US2011/ 042710 device is

di sposdémbotimbets mlutei thgsesureiein en apperbectguppgohe batdymélodescomper mtthe edge

i ith.th it I d.aligni th dditi |
o e S B S B S AR k] SRR BEoBHE B8l e
sectsi oMm&intipSuitddofitRCuppes agmnot ch in the edge surface adjacent to the

support arm The notch has a floor that forns an obtuse angle with the 5
nnuntinapsurface of the support arm [0010]In sone enbodinents, a first

posi ti dAPHY sur f desomagmbodischiie 2 Hioy POPIHATIAG SiiRdcABd AsReEPOSAANER| v from

t he ed - ear | i Ll .ani - i tion
the bearras o tushERoRERE oie: BibPar FEReRAY AT B YEGAERUPREL Vi ng
sur f acepositisholt teanhg plancdua@ -tidtols monhengeblock ftativiets b tqes tdceivimgrurfacy.f ace
and the_ second positjoning 10surface are. arcuate and defined by a radius
from t Heneedhpegnts gsalgdedgoqew@eé@a s PSR el apro i fiﬂ_s Aghong PpEitighiakced to
t neyoCent ot SroukRGRd RBRAS Y ALIRUEJAAR JAS: BUOSE ARILAL NopadhRl L across
a wdth of the positioning surface. In a preferred enbodi nent, a radi al

di st angesitiooalyt feéererenat] éo thaxdestet axigakichgfositiveinfzisushcqlosistboamitngy sodidte and

t he second positiaoning surface is out 15. 15[ 0011].Enhodi nent s
ot uad<iis S e el SrbshuR b 08 A TER TP LG R adigT AR
adj acenhe bhtdrlRisa8RAET oAt Birst hBsiBMBg SUFRRE A A® HeSecdhdGidsRidhingRub& ROSS
orthogonal to the center hole allows a cross pin to be inserted into a

cor r espbadi gd madi al hol e through the center shaft. Additional enbodinments
include a cutout in the edge surface orthogonal to the center hole that

al | qws Cross i . ] r j i.ad . Luraglity of
gui%e éhﬁﬁ%nbers a'ﬁg%@g&%g#&%%gﬁ@%éhg%%gEﬁﬁﬁiéﬂﬁgbg ééﬁféﬁ?g%%‘gh t he

cut out Hodytbjacdossthandntexhasdimgnid anbddidciits ) Stutaitde thefbokhertigdyalray al so
be used to direct the cross pin toward the radial hole. [0012] An assenbly
for useh$ Fendsr hotRadjlowsay (P IR B/ P iBsated dpig; arf‘g?“teﬁ’%ﬁélgéﬁ@ﬁbll%{? {hrewghdde nent

i ncl ud ot ok T RAYLIDE AoRERLR 204 AnBabal §f th
substaﬁ%?%f y 25 @ggﬁgég%Pgﬁggpﬁndig%%tgggﬁﬁunfégg%%uoppégﬁ?gééh S Sf t he
phot ocardigc hale tltht aHowT the coms pér tosteahserted snta theaddial hdlel A flhweligi of gadjeacent to

an end of the center shaft. The .bearin |.ates .are trans| ated from one
ancPhe rmeRRFTh AU P ST RLISSIGHt B i EarUTGice GR 1o it TELERORERd ng pl at e

has a c&hangRIE tHdekedife d0he bOAPRLY als6 BELYIIE FrcERRPEOLE Mia 8REkdhe t he
center shaft "and positionally ref'erencing an outer surface of the

phot ocondiathade. drumto a center axis 30 extendi ng between the center of
each center hole and along the centerline of the center shaft. Apinis

;236{ Lgﬁg%ij];ggg? 12 gsrslgﬁgfygflplé ?sgel iff ag?ﬁl\é\gee%r%{]nge({%gic%facéoqging %) 508 gxne%%rgr drum

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.



WO 2012/ 003400PCT/ US2011/ 042710 [ 0013] Enbodi nents i nclude those wherein a
charge roller having a center shaft is nounted to the support arns of the
beari ng pvater/o03tee charge roller extends axially acrosecrhs2@phatzeonduct or
drum and has an outer surface in contact with the outer surface of the

phot oconductor drum for electrjcally chargi the outer surfac f. the
phot ccdMtgt or dr Odsmﬁ!&aﬂltqﬁléf{?éﬁo%ﬁ%&‘flﬁgﬁg%%ﬁ‘&liﬁ‘e} vige ¢ CgBifethal g de
mount ednéehtdd® tﬁé‘%ﬁ%Bﬁ aAhE5f AL b SR MO PLREESolIIN& 1Gld8 aRB Ny RERde

11
extends axially across the photoconductor drumand is biased against the
out er ghe plagecantiu¢thedphoimidenduotier sufasmin conterrowth thoneter furtiee bhtheout er

surface_ of th hot ocondyctor . drum .l n,so enbodi nents, .a bracket is

rount el PRSI A S el Sen e S S T RO G b er s
nmount edaddtiéiie cRbadikRhtsandudd e clehRaBRide Hbuhtcads tRXuBPSs afniOsh thbBeimacket
toward the phot oconductor drum An alignnent device on the nounting surface

of eactrlgtappBiracleansr blodpertendsvaiajlyenayths phptogorductss gewn iape isdigbedf t he
br acket, El%stptﬂg by 'ePQur%an o‘flh%hﬁg orc8+cl lor ANgh L& %%?neerr R PAE oL Aldeyg to the
center §XIS [0} ]tlthe center s a% (o} ut e [r)LhOt oconduct or rum Pn sone

enbodi refliSphdtd@nadsaendiliyn. il edmidembadipaints, @braspétiin ghounidd esithceh@infingg
menbers. Each retaining nenber is mounted on a respective end 150f the
br acketSUBAeE ¢fcael ol apas Jdechyec ealler i moynicd rthe pragkeifand ghe ¢lepaCehar ge

rol 1|0er bldy eex'fe%tdghjahﬂﬂf %ﬁ&%%&ﬁﬁ%h@oﬁg[ﬂgr 89, €An \%ﬁ%ﬁﬂéﬁ dE\tl ¢ on the

phot oconduct or drum e those retn a first radial
di st anaeodntomstifeccad rbidr suppos aoh cobyeraentyeengapafwitiod rdshectivhehdodthduct or

drumtq an edge of the cleaner blade in contact with the outer rface of
the phattshaLROsBion AR sheres ToBeraneibi claanse DA THIaiclp 6 S e8SOT i t he 20

cent er @xies il ke FIRG&dEASE druff. ThREmBRATLBERNANE HRY as STy LR IS a Plfrer

surface of the photoconductor drum when no contact exists.” Further, a third
radi al disptishedéd wminihg neerhcer:. Exh sctahingrecrokertie moghtafl on efregpaetive end

phot oconduct or. drum to an adjacent surface of .the_.toner receivi surface
i Bontate it pilresgiEr s B0 RESE e oY hE SEE bl Re L Gords il I¥Fecs t han

t he seqenathif@ghebedibedsane ehatbiemd]BPagaeitt Betphiwcshductoddn@R15] I n one preferred
enbodi ment, the first radial distance is about 13.77 mm when no cont act

exi sts between the egge of the cleaner blade and t he photoconductor drum
The sed8AtHr adi alErabadimppts incdudstibere Vil reima frsiaading digfancediem the enienasisi s

| ess t I.S i ng
sur T ac G St P R oPh il Bt B e o R R R op LECF
cent er thxostcodurfabe ofntphotoshrafuctootininh & Ipdsahacondoad cadiddistarnico fran3Beent er
axi s of the center shaft of the char rol|er is about 20.91 WO
2012/ oﬁﬂ@w@ﬁPE@?@i&tﬁbﬁﬁ%ﬂf et O TN G T SBF?AW%;%EE} 0016] The
above- ERd 8RR @A WIRE nbRBhUEES i QNI RHAN RIS Sad?fl diMhK HOnPHS 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.

25 [0015] 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.



enbodi nents of the invention, and the manner of attaining them wll becone

nore apparent and will be better understood by reference to the
acconmpanywogotramsdongs, wherein: 5Fi gures 1A-1C are di agramrsteia/ospo pl an
views illustrating skew and of fset between a toner receiving surface and a

phot ocan Figures 2A and 2B are perspective views of
a pair %R%t%o%ﬁ%gﬁlﬁ%@@ TG DRV, é]g&tghat join to forma toner cartridge

according to one enbodi nent of the present invention; 10Figure 3Ais a

perspeqppis Vi ew fc Motl-BRABENASHE TR Y f@aﬁﬂe@arﬁhﬁfv%aﬁé%‘df@ﬁe fgRAgbl y nount ed
to a phot oconductor drum assenbly according to one enbodi ment of the

pr esentenhodaneritpaf thEjinygneos Bnd thetthenngs gbathiying Hovm wikh bﬁmgnﬁr wogAppRteht t he
phot oconduc ur i S..an,_ex. vi ew of a
Phot ccdhiat o v d et B e SR A e TR S BRE e "or esent
i nvention; Fi gures 5A and 5B are side el evation views of

oppasi te sides ofFlgur’eeaAlegareldadgEarﬁm@m dipﬁﬂaﬂﬂe@ﬂﬁhﬁﬁ‘btmg dretan@foffsbe
present invention; is a side elevation view of an
assenb|Betyesn M@@eﬁrﬁce&ﬁngWé@eﬁaémph@togwdw@tﬂré@%ccor ding to one enbodi nent
of the present invention; Figure 7 is an expl oded view of a

cl eaner assenbly egzgaﬂagg oblfechse ek A0SR Laupne enbodi ment

of the present invention; and 8 is a schermatic view of
an ass exmln}blfes thati gen knfoam i toegeaftodgd amgodimg me)na@wlodlrmnglt vbHthepecsembodi nent
of the g ent invention illustrating the positional 25referencing of

vari ous Bnents relative to a center axis of a center shaft of a

phot oconductor drum WD 2012/ 003400PCT/ US2011/ 042710

10 Figure 3A is a perspective view of a cleaner assembly and a charge roller
assembly mounted to a photoconductor drum assembly according to one embodiment of the

present invention;

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.



DETAI LED DESCRI PTI ON [ 0017] The fol |l owm ng description and draw ngs
illustrate enbodi nents of the invention sufficiently to enable those

skil | ed iwothe/ms400t 0 practice it. It is to be understo®dTiusad1okzEio
invention is not limted in its application to the details of construction
and th an onponents set forth in the follow ng description
or ill ﬁ%‘t%f I&ﬁﬁ?ﬁ%‘%dqé%nﬁgs The invention is capable of gt her P
enbodi ments and of being practiced or of being carried out in various ways.

For exggplg. ot hel‘he%ﬁ&ﬂin@%@&e%p@i%ﬁ ahd Gﬁh&ﬁﬁgsaﬂlﬁstﬁatté é&ﬁBéHlﬁ‘l'ents ehfnol ogi cal ,
el ectrical, process, and other changes. Exanples nerel % pi fy possible
a

vari at |1tm@tlon sulffigicatizito ebpothese siltaddn thewst iocmgct@cet dptsn@ undgtjteed

explici required, a ne f ion r Portions
and 1 edipfad RS B Nulr b B bRETRET Rl SR OB SRRtk e o
those afira@bfiess of IhBp&RARScOforthlif tha feRBw iRt eRfRizRS Sastrhide inmrended cl ai ns
and all avail able equivalents. The following description is, therefore, not

to be tdremEsnlhe invertiasds senble ofawﬁlwrteﬁ@%wésmqfrbémﬁrpé@ém pHfdin®ON as
defi ne I od t hat
t he ph?cgg%o Jc?)lgil aaq‘gﬁ? %g §+ ogy é g@%@%@@%{l a§' h&’“gura %gg@&% aC]?

descrr mhrmlagmil &rhmrhcil rp@cbceb@ ané gthetlelthngss. |E>{}itﬂpl¢l;gner7€ljﬁypl1§¢p@3°51bl¢ ncl udi ng, "'

corrprr Si ng, Qr avr ng and variations thereo erein.1.s neant to
enconpadsatiens- |I{1‘%Wéiuﬁlr “é)fﬁéﬂ’n?lﬁé R fungHons e %reftnn@erQ?ﬁSseXPWér éaqquggd,\ﬁ@rir as
addl'ot ' QH@LquUEI?d%f oy&laﬁéﬁs ﬁlh}%é d pgERGE Wh$ Featlfr&eofts@ﬁl@%mb%ﬁﬂﬂ&% &y b

coupe arratrons t hereof herein Oare{l
br oadl yneindbdemcoorsrmsltcﬂ foe(chosanﬂoﬂmldr rTée1sccmerufelm llnwml,on(muqnhpasg@ thand

nmountin erns 'con "a ed” and varr atr ons
rher cortt Rl sy and iy el S atedRl 56 KluriR CesivtBh Retefiits, Gt S

coupl i N@SakdndR A inkitAUERS, bl thd Gedpel IF A Be&naThvENRAGORTREIREH By BRT-pPERIHC tOp
plan view of the problemthat the present invention corrects. In Figure 1A
nom nalclaimst ance 3, Dnonmal, 25 between a parallel photoconductor drum 1
and toner receiving surface 2 in optimal alignnent is showm. In this

fi re ther s L r .

il %ﬁst ra Qﬁﬂ The zﬁ%&(‘)’vtl{(;l((%on ﬁ%ﬁs%gd&l ﬁﬁg %hrats'%)dgoe@ Ergﬂleactglrn\}/lrgﬂlgo(égfﬁ%a%eégﬁ remai n
par al | gk fdr@h@puﬁpmﬂaiescrtpubn ahd shadilGhdtneecghrdddafsfizgitingt Mee uschen Dnommat .

O fset can be positive (i.e, the photoconductor drum ls closer to the toner

recei vi HiFleding aceommE D SmIEY 2o @n%@%ﬁtw%th@fq?é BISHY 18 SFRBLISIHEOEPIM i s 30
farther t t he
bhot pecngHE HAER el dnd AROR K RNGbER woiPad AR PAGS, RE St e
Dof f setotligromsei ths tatesi‘cehecmd At icompled hatdhemoeased, 0 indavaraitions thereof herein

electro 0 hic, i mage formn ice, offset of aqne phtoconductor

o s AR e e B s et bermee oo 5B A P T
COV res Hﬁ'&ﬁ&lﬁ%%ﬁ@%&m@&&fne&@&"‘ @rﬁip%fi'}bl@& LREF S ok B ebf 419 nbﬂre@t‘h"cféﬁ%' n the
final nulti-colored image. In Figure 1C, skew 5, Dskew is illustrated. Skew

occur s phiysinaltarengshatiod sohestions afrognplingss not parallel to toner receiving

surface 2. As shown, phot oconductor druml is angled at its right end away
fromt recei w.n Skew of th 0 [u causes
each Iro[ﬁgfgf pri \r/ﬁ ]?ro e anglusar a%ragrﬁxﬁg%er%ecgfﬂr% ‘l”:r'ar%ecn? ﬁ?ﬁ‘%}rY%Y gﬁlhﬁe case

of a cqglrobleslthartth®pRbat dgicadi Coriatagen Fiyum ng, tevinaledistake\s, of,..QRe
phot oconductor drum 1 results in angled placenent of the corresgondr ng

t oridr cdwhueenradasgliel phetgcanductopdiaim | apdioppriigeayingsudace 3 memnspipl akigmn
errors ik thdhiie Iﬁl'tﬂl@lﬁgﬂw, hbmfe Lok fod SRS present. In Figure 1B, offset is illustrated.

The photoconductor drum 1 and toner receiving surface 2 remain parallel to one another but

C

at a distance 4, Dggset Other than Dpomina. Offset can be positive (i.e. the photoconductor drum

is closer to the toner receiving surface than Dpominal) OF negative (the photoconductor drum is
30  farther away than Dnominal ). Negative offset is illustrated. Offset of the photoconductor drum

1 causes each line of print to be offset by distance Dt from its desired location. In the case

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



[0020]Wth reference to Figure 2A, an exenpl ary enbodi nent of a toner
cartridge 10 for an image form ng device is shown. A first toner cartridge
assenbl y WO 2beg0a40boner reservoir 14 therein. A devel opecTruskéiendZzgo i s
nounted in toner cartridge assenbly 10. Figure 2B shows a second toner

cartridge assenbly 12. The toner cartridge assenbly 12 houses a .
phot oc GABFE ysP Wae%%ﬁﬁpv?span@ﬁaﬂaﬂm Py C%‘é@%ﬁ 'ilﬁﬁ’%& TeSUERZAR bl ade

assembl ot FHnGHE Bnd)mulaoldibdgRa RS I8 F%gye 16, apd LT idagsmesedly 12 are
coupl ed toget her such as by springs 17 to forma toner cartridge for
housi ngpcawrd wheanlss grotéqegdeaersdrumol @ noopaallel ée &ingt regeisngfsatfece 2.nAsper at i on,

the charge rqller charges the ot oconductor,. A scanni ng | aser beam

i ecradhBEn et i b aRAGR FER SR R avan BT Bt e SR s o rage on
the50UHﬁ&w&ﬁ&ﬁ@ﬁ@ﬁ&&mﬁﬂﬁoﬁ&ﬂhﬂp@ﬁﬂ&&&@ﬁhn@B?pﬂ@M@b@Bﬁ@edﬂbhﬁﬁs&ﬁh@danSfefS
charged toner fromthe toner reservoir 14 to the photoconductor drumto

f or m a arspEgonrhyhc gpsctia colarfckastro hotogeaphitonuee fuuiodev2ad plkay ofone t oned

i mge i t ferr t t r cel vj f sheet of
B S e A A e e
toned itg@gEoh& reEaviaf euinfed,2 tAcreby anisig dtoadm, the figdnuig-datorshindgec! eani ng
roll er cooperatively nounted with the photoconductor drum renoves residual
toner on the photoconductor drum surface. cess toner is transferred to a
wast e tI80&H ¢ eser%t}?rreff@ncez@[li}s%f]%%FFW@EQWIWW@@ of afoneg caitigdgser
assebl p A0iANA Brrfif |sh&hn 23SEAD0N g SROMBI gdofp @
pho%ocg%a%c%or d%ﬁ%\ gggﬁ%ﬁ; g%naccordpngqgo gﬁ% %gﬁg inen%. %é%odinents

i ncl udecsenasel dtheresi. nAtdeeclppatrodamndus tmuneid umtcass eartridge 28eimbét Ud elsigare

cylindrjgcal drum bo 22 havi ng an, out.er..surface 23 and u d on a center
AR & B PalS LA R i o ot ket Rl
body 2ZhoRIEBNAR Ui UERINbPY atdliﬁrg?_%{ﬂ hsséthblyl4iRl asdiadnter Bddé BGEMIBS FRyurounded
head end 26a and a tail 26b. The phot oconduct or drum 20 has a driven

end 28 Jihé&edridge psseablydd) andtcartiidgradssérably d 2faroenualadgpgrthetisueh #s shspringagi ng

appar at nd a,nan-drive nd 29. End s 30a, .30b are i.nsert into WO
50881 o0Fanchey F L aiS TS hR anF SRR 0 158 Pt RekVBRGet o
Each engeiipn 308 char@OrdiRs cltar&8NhEphABSMdGGoF. OA stRBEIpVbdtg bsdaldiscRAges

t heret hrough. The end caps 30a, 30b may be flush-nmounted with ends 25a, 25b
of dr urthdeyeephorcoadyragr syefgcq #d qiepdest higtsat ipreeonthapufat suigce phthges or

ot her [t oni i i raGl of

cach eniocsafs. 0K HERaoRE Folr IBRRET R elech R R LR EMELRNSRETNE G i

body 22o tiEnshot@pad@der, drdfhio &sren promss ithage omtho sifficc@ids: @Foegcoddlrt@f dr um

body 22 so that drum body 22 does not rotate on end caps 30a, ,30b.  Rather,
bcﬁdvmz%haﬁﬂleéaaagaﬁéh%b%%nsg*érﬁgﬁ%ﬁ AT BRSCy gniurTacHPbeh HotyheoPtvi t h ends

caps 3Qg.di3BPar ﬁt&ﬁ?%liraizeq{:h%gfepﬁfe‘ﬂﬁ)%f‘s&h%@arenglfesm | A9s Rl Rhes irgle%%gf alOOb.

Head end 26a of sha 4 passes through a center hole in beari te
100b, tthmefeghd.endcaay 130ds, cbanimg body or taRidg relhmt coaprr8d0aly mountbéanthng pl at e

100a. r adi al nting hole 32 is provid in shaft 24 adjacent to tai
end- 26t RisSroadra e ensretadons b aani BRLEEE Suay 1 rom
the beamiceg tBh@titrdil@redAo Rivhs@4oh& rbdts&iit €¢l t hrough nounting hol e 32
bet ween end cap 30b and bearing plate 100b to attach the shaft 24 to the

phot oconduct or body 22 and the end caps 30a, 30b. Pin 34 is received in
snaids dPB¥lded i Rafersing e bBeary Fhcecleomertdenbly 49omdiarrheregirpler assnyfily h

mount i rk?)h%ﬁlg %l?ov%?molﬁ d fqﬂ%f)ﬁotgc%ngﬁ%tgll ér%mséég%}?tﬁlg%% a2lor :t§ %ﬁé e&ﬁ&&&%ﬂt 26a,

26b by the housing o second toner car ge "asse riven gear
36 for Erebeiimbing indidtthesalhdréan clee pitdmudics domtdisenitdy R0 éndud6h of shaft
24 out board . of the bearing.plate 100b, [0022] The bearing pl ates 100a, 100b
are sulfdi 13%&9%{1911 PQfg}h%% Qaa/rn& H YHF SHHBEHSF an euntef 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



bearing plates 100a, 100b are transl ated from one anot her and have
substantially identical 20 orientations on each end of the photoconduct or
drum 20, wol2oleeopsonor art assenbli es where the bearing pcatussothaveio rror
i mage symmetry with respect to one another. In this translated

100D, | SHRGHIRadE 830 330 B1 MGromiL 22ah L it oR il 8O DG E PR ng of

the i ”%&1&15%?@@4 th¥¥diftotH. Pife SYARE 504, @Olﬁfﬁﬁg'bg MRkh %{Juﬁfe%l Wwitled®Rshest as
skew whi ch cannot be conpensated for through 25 timng of the image

t r ansf é¥5b ofdeurhbady A ﬁltameeve]sﬁmraudeltbow whacipaetunping fflengdsloy odtenposed of
preci sion. en erin rade plastic; howeve n ui t abl e erj.a y be
Coed. [0 eqts st SaiRaseRoDr HE prar BRI eseliop Sish Shb ST et omehonr i ng
pl atse 10Qtsithe &rsﬁaheé cBlED M, R5b dhdcRR@hibody Ph.ated 48R 308CI0BdRS pRsPaCMtol 02
having a first side 104a, a second side 104b and an edge surface 104c

f or med tbe@mdééﬁaxm dfidrem badﬁ 2%@@6%@%@@31@1@% noutetataoBeederre B0mol e 106

ext end f e frot h ter
hart 29PorHRe S easaaanF sh bt o 06 BREl A . AR EN el 200 PRl
refer ertﬁp§3®aheOl@u;tIﬁfsuM@edZBé&%aD@ﬁﬁGB’EB'éa'rngQﬂIMe@é}EGalQ 08bir HagkendR dafoft he

phot oconductor drum 20 to a center axis 107 of the center hole 106 which is

aI so t Hdak efpasscathireugbe eontes bakedn bermiplatg 100 dbepgbamd epptii dum Rodyncl ude
2 00
bess ;b24, 4 Qaﬁ;tes o@é%@;‘%ﬁﬁﬂg gf&&ebgmﬁ} g.% él%i&gﬁ %@é&@ 39 ﬁr#a%d@& ifag ok

adjacent to t encircle t center hole
106 anchdgactmrtd takénal 16p. dibtwadial rhmummgcb]bte X ﬂmﬁooﬁﬁiﬁl@f hlntchpé.(ﬁbdh.way from,

Alternativel he SS 124 i ncl yde at | east tout therei

or t hogdhgapeart gtﬂtl?é &Q o PRbPE TS frpyeh 1@9@}%&% BRRES Y @R , the
boss 1%41d%@a§dgjlﬂat%%@b 'tcPEt{a!éH%l%e sth‘éﬁ 2‘4% %ﬁo%c?c@ﬁduc%&%d&h@raﬁ@mef éi’i'&i@aﬁ‘é) two
arcuat e boss portions 124a, . I'n sone enbodi nents, "the cutout is

posi ti o%)edSQbo Ian Béws tehagved m @ﬂpamomed nstbe vetdhoindtface ¢fendonp é8lpthatialegy r adi al
hol e 32 . h t ft. 24. E t I wh t
ealt o BRUPRr TRor B Tus 0t ek dunriagn | Retsoagnd 05 RaR B St i ng o

shaf t Qfouplhgbfth‘éls@ébn‘él%@ﬁbr%ﬁrtn&gbfas e, @dM&t B3 @fboriréRMigy fRRARL
bracket or a screw. The additional hole 136 nay have a correspondi ng boss

137 t hdbregsis wadrted pothagad cod 2elpohsheft 2di aggkpandalthe bouing ntafe 1 A-, enbodi nent s
i ncl ude those wherein a protrusion or nub 138 extends fromthe first side

104a of 0@ body f%rbegﬁﬁéﬁ'gﬁf\ﬁ%b%é% ?%' gbé%{l t{aﬁ&qﬁ&tlc t@%né‘ cﬁﬁeernti%lﬁc ina

compon [0025] suppo surface
non- r adicating plates 100a, 100b are translated from one another and have substantlally identical

20  orientations on each end of the photoconductor drum 20, unlike prior art assemblies where
the bearing plates have mirror image symmetry with respect to one another. In this translated
configuration, any dimensional error present in the bearing plates 100a, 100b is manifested as
offset which can be compensated for through timing of the image transfer. With mirror
symmetry dimensional errors can manifest as skew which cannot be compensated for through

25  timing of the image transfer. The bearing plates 100a, 100b are each preferably composed of

precision engineering-grade plastic; however, any suitable material may be used.

[0023] Figures SA 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 104c 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



direction. The support arm defines a nounting surface 110 for receiving an
addi tional conponent that is positionally referenced to the center axis 107
of the cewbDer12mB®0106. I n sonme enbodi nents, an ali gnmeRrCTdseiam4riel s

di sposed on the nmounting surface 110 for 20 cooper atively engaging with the

addi tion coO and aligning.the addition gnponen t he center
axi's LoM Rt HaneR HBr R BB AL St Rg iR ol of ddidtri
i ncl ud%soqhggéﬁgyggpg@gg&%n{epgharf@gel ving a screw to attach the additional

conponent and al so includes a peg 134 protruding fromthe nounting surface

110 for mating with a hole or recess in the nounting neans for the
addi t i dA824]lconporieme cribrsivnente firoduderidiossl 624 thebextorsisfminnbeth sgBapfer, section

o OB PR AR PR B PeY R [ T LOFBERRB poe, 200
enbgdi MRAtes holth@6 kh@extcd®ikifiy iteranbdireh bbBsidrd b endpouy. | Agerbativicage 110
forman obtuse angle therebetween. In the exenplary enbodinent illustrated

i n Fi guhebowy 12¢ mayripelade atigast anceaitewdhqreinprgpgensl (o e spter ipde 600-f Brthed by
the fl ogqr n i S17480 the
body 10%emk%?¥j%9§0%ﬁleg’g§ %&Sbﬁlgﬁ)ogsﬁ]téaﬁalv\ﬁlys%%?0n4§t1§ﬂﬁqﬁ%gwgg§%gllistn?% %’ne 6?upport
ar m 108héroby foroumgdiwatarclaeab@n pertions 24 sl alnesoar aadjodaesits,clong@oaneans . WO
2012/ 003400PCT/ US2011/ 042710 [ 0026] Enbodi ment's i ncl ud haose erein a pair
of posiROPBIRNFY osqflr%w %1@@11113142@ begnspieg kite M GORREPRANGNE TG htle 3%75@8%%11? ace
1046, TficPosint 10 rErHPocﬁhﬁreﬁt@?@&u(ﬂejtﬁ@se WiZ8n RPRAL (A8 afléﬁﬁo@ﬁ 61&1936%%3%100. on
a V-notch nounting b 150 (Fig. 6) to positionally reference the bearing
pl at e Jtﬁ@ughdletﬁmdyﬂﬂ@tfmuemiuog ershalt umm@ﬁ'uslon audhaasefor epeplej agrogusibmce. As

shown in 5Fi in sone di ts, .the 05|t|on|n sur f ce 112a,

LoD At ot kR af T NEa” by n FRHD T nb o PRy R AP ondEPost *The
center 19lgat JeQénHer&%Sdn"e i0? B&dhl of s{d%i 048016048, heurlRs | dniRaiRcht$ 1 fude Bfsd 123,
112b to the center axis 107. Embodi ments i nclude those wherein the

posi t | omaﬁgngmmtalm mm@ 138 £2ignds Bomghofitht side 184w dibe bodsior smakingwrithi n t he

art.. In s rrer eenb%) li en aceng t he centers of positioning surfaces 112a, 112b
ar e separa \Rpl B?/g rom AnRter by about 90 degrees al ong the edge
surface 104c. As illustrated, the positioning surfaces 112a, 112b have

t hei r r[eexsct ed imwpoaghymslds@xt@deﬁﬁﬂﬁheb&gmp@wlm iy nenfradist di st ance
R1 of about 74.7 degrees with their respective outer edges bei ngl arcuately
i

separ atBEeHen. 4 lgee%lea%ﬁ 8 dafmecs appoyring syifpce1lds far ipegvmesn adarivatinent s
i ncl ude,, Efb%ﬁ% d@u naggkfémﬂeeatta%ecefét&591mlbb%fﬁe§kfﬁ{5rﬂeﬁiiqgéoi of the
center 6t e

positioning surfaces 1 I's between
about Xson@ embodimlenl:ﬁ aﬁ ahrpnraod dleslcpﬂ &4 esrchi;doyechduot]ne rﬂcﬁmﬁngmmrfa[o@(lz_w]f@orre

embodi nents i.nclude a cu; gifi the ed 3 ace Oaﬁ itioned
o CRogoRarlr iy B et ih e aldgend somperda Rt Fien Be e ARgiPRY CUPPTs
112a, 142k cchhe a§1‘ét1@?'t Inl%g cth érﬂﬁ‘od%h@nt:’sﬁo&vﬁ e ah?ﬁﬁéﬂt%@v&@ﬁm t he

correspondi ng radi al hole 32 through the center shaf In sone
enbodi reeludss ascpay holefl 3g fiirdecarenp e sercv30attadGb agditpesd compprdnt ynd@so

outvvardl fromt irst.sigde 4a 0 the i de menbers
T0n aORIGADdae e o aRE RofhetirREn L CBratitte sdlt Bl REZRNC 124
and t hen ekt @biintkig8ndans Fdiehe S@Rtisal E@«ﬁﬁoxﬂeaflcEm%kﬁn@msd@cm&rmggesWH&@ia, n130Db
are positioned to direct the pin 34 toward the radial hole 32 during

as bl YpPeIRSEti Sk Qﬁthgb@@ﬁﬂ%malﬁde&mwﬂaél&fqmgd ghitre wilgs sHrfase 1@de of
tol erany ‘a?a]gQr?[ttQ AREALHAY afth F6ESTAOMS eh 1RO FostHBE! ANl d¥bd GBhEGRL to one

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

providing clearance to accommodate an adjacent component.



25 exanpl e, bearing 100a has guide nmenbers and cutouts |ike those found on
bearing plate 100b. [0028] Figure 6 shows an assenbly 200 viewed in

el evat i orwbnomvidoeani ng pl ate 100a for use in an inage f@®cwiusgoidevizee t hat
includes a photoconductor drum assenbly 20, a cl eaner assenbly 40 and a

charge r er ass 60. . The, beari | at es OOa 100b
phot ocdﬂ%tor dr]%e}'gg SRis gt %Pe.%eﬁﬁg AP ﬁaﬂﬁ@s@n&ﬁm %@S h%?gfﬁ%jv

apparaQ&&mﬁQmﬁ%ﬁPEﬁﬁMM@e&ﬁﬂﬁﬁ%&:Nﬂ%oﬁ%ﬁ%%mﬁﬂmﬁgym@&%§@lﬂpqmm&ﬂ%nﬁhﬁﬁ@ 150.
However, 1t will’ be understood by those having skill in the art that the

phot oc drediing plratedlrQanZd)VatwbhamyuIttmgéﬂock\AGOZB@bD@&m@ﬁﬁHMmfﬁmdeOhQ 710
cartridge.t hat ide n be or to an ar at us
by any Earbanels 00T BT OsoiRi e Wi SeseRecnng Nerthoe a e e ihor

bl age 43 ﬁi@tsntmrﬁeoerﬁmlrﬁémmné @sﬁtﬁfﬁnﬂgoﬁﬁfacésoﬁlza 9 6¢ HANAE aRd AckhAZ i S
bi ased radla | y agai nst the outer surface 23 of the 5 photoconductor drum

20 to rharospdius divat thiecomter ras bt @ﬁthggmft@rd@lﬁ‘zs%ﬁo noniopplat wéwerhgdhor drum 20.
The phot gﬁ%ﬁ%@he a0 Ary5 219;5 E'tt%r 8&&5@("*% )7 Em E@cﬁﬁeﬁé u%{]oﬁiehtﬁo&e ngn bl ade

42 SUCFP eaner’ OCOﬂ OI’ drum

20. Th&h@b@tﬁtﬁﬁn@éﬁﬂl@eﬂﬂﬂaﬁlm*be?frelzabldfaﬁ a&fdcbeﬁms Ikﬁo@ﬁﬁieﬂletaﬁ rIﬁlst\rhal n
proper contact wth the outer surface 23 of the photoconductor drum 20. The
cl eanercnHlogdgaciincthp centery oprosatiuing sufaces 1 Biaat dbpre separatedlx from Ocnéner

par C'a%%thef‘ﬁ hRa0 IdP%lF i%iérgg% reg@s&ﬂ% P64 dA'Hl Etreﬂéd’%%g ‘r(‘@#l 0 3 of

rotating In anti - tron so t at t e out’er
phot oc mmdaml 1\1 2a,dri@nh2¢: thsirfrespstted inmanatcbciag eanetelyidepateted dy afiven char ged

by charge as t hen exposed to.the | aser beamto formthe, | atent
i xage ﬁﬁ%@] %tj %)ﬂ 6@5] a?ﬁrﬁf‘érma% %Pﬁye@ev P GBS eGP ely senagitcd 2
havi ng & £&R&KT dishREd Ré@pﬁo&l@@@S 5 ﬁe%’@é’sntlﬁﬂbéﬁm%‘tﬁ IRURRARS scaYHBe itk §8Ria1l 08D

extending fromthe bearing plates Ob. The charge roller 62 extends
axi al | yistencos’s framcthp aerded axdis 1Y aflike ounterhobulfoato eadBofghe pootiouomsiuticos dr um

20. An ter urf ce 6 e char roller act s outer surface
2o r TP st bR Hhothy vt A OB ol S R G B SaBEL T sort nac
23 of the photoconductor drum 20. It is preferred that the contact between

t he out[@o2Hur f aceSdae @hbddieRO irthateGecutclt 1128 ibhea0gk SurRcOUORY psitidhage 23 of
t he phot oconductor drum 20 be uniform across the I ength of both conponents.

Havi ng Bthorondhé& bgrenteshple 48@andbEweemde prejtiorss gudacss 1am2p Bitd t he
outer suffagsg 9@?\9{ th'g B%b% t%gﬁ{)e%h?ﬂto% éo%e%?oqﬁﬁf‘g 1Ia8 al H@ ¢ 38 Glaiftls 107

of the(bearln ensures uniformwon
center shaft 24 In some ernbodlrnents a pair of guide members 130a, 130D project axially

20 outwardly 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, 130D are positioned to direct the pin 34 toward the
radial hole 32 during assembly. For case 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



[0031] I n sone enbodi nents, a bracket 50, which is illustrated as being
L-shaped, is 25npbunted to the respective nounting surfaces 110a, 110b of
each suppeot2omraes408a, 108b. The bracket 50 is typicall pcrageofinamet eel .
The charge roller 62 is nmounted to the bracket 50. The charge roller 62 may
be nmounted directly.to.the bracket 50. Alternatively, the charge roller 62
may be SHlIAgeHat 1196 5t ORGSR B PRI #PYa¥edlfount i ng
means syghsas additional brackets or retaining menbers. The cl eaner bl ade
42 extends from 30 the bracket 50 toward t he photoconductor drum 20. The

cl eaner blade 42 may extend directly fromthe bracket 50. Alternatively,

t he cl d40} bl adelZlepayr dsecmblyfOancindestarpdednenllkés 45movintad fnthe snpriirit e

nmountin S ch.as ;addi tiqnal . br.acket r _retai.ni ng nmenber.s, e WO
2012 00SROG R ADRS o1 SRS blaft 22 kP Fhde Bl ad Fl P s R ar e

al i gnmyihbotdebnditeorr@h 20 t6 edrh@fe tberdifin tHteuedreameade 13 @dRe fotoddnguabi gnment
device l114a, 114b on the nDuntlng surface 110a, 100b _ of each s;gport arm

108a, 1uem Z0s Thsphetosendpstoy dapp 28 defekpren withrap sgeet4 obthe slpaner tlage Br acket 50
t it - | 2 ' th
contor B hab € AR U REL AL b FUGEANRPUABT AP TRELRUCEBILE 70

cent er 4k pra¥@allytrevildant edndeeto rhiietaoepoper htaeaeith dendueer soche 2306 tand al ong

the centerline of the center shaft 24. In the exenpl ary enbodi nent shown, a
screw 5)&3?009&@0&5%@@ 20nrldg gwaaerrbé%%é‘&qavé%sp%eseﬂecmaﬁy sh%rge<§@bat%%9ta

respectye SRtIQS &rsﬁﬁ&ﬁfin PR e ?ho%% ABGctbNirAnd ft%&?%ll%%%ﬂ'a o fCLEW hol e
132a, 132b'to nount the bracket 50 to t%e nounti ng surfaces 11d%, 110b.
Fur t herantitdheckpesy dif4aon d@thaBthb optes sesack 28 afiphotacorelspat drum Heisdimsgt hol e 59a,

59b on respective d af .the bracket, 50 (Figure 7) .to align the bracket
30" and THBCSPY Slenist Wl anke S ehby Hursedeibiifodhggfrepfidcificr shat
24. [ 0032} Wedh td REQMBOkEent Andgegure 7, in some enbodinents a pair of spring
| oaded retaining nmenbers 52a, 52b are nmounted on the bracket 50. The

retainin&3nenbers 52a, 52b 15receive a respective end of the center shaft

64 of tlAB3Uhar ge Thsldhaigeaolleriespabdy 60 sistudsk p Icherge reller R haying wickntenghsfteci at e
that, t [ t i it Th
ot gt ABaRiE incdgp SR ik, RUCHRS R DN SR o MRE D00, 07

sur f acel(®B. The phapoadied o2 taendlrdxial Bicrdsk ahd pareite np tirronte@sbdadadsnéf shown,
the retaining nmenbers 52a, 5 are mounted to the bracket 50 with a screw

2
56 (Fi @j}p@cgglducmm r2,0- Oﬁq)eowxgq% surfaee §Gok the chgrge roller 62 contacts the outer

surface 23 of the photoconductor drum 20 to electrically charge the outer surface 23 of the
photoconductor drum 20. It is preferred that the contact between the outer surface 66 of the

20  charge roller 62 and the outer surface 23 of the photoconductor drum 20 be uniform 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 roller 62 reference to the center axis 107 of the

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

[0031] 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, 108Db.

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
30  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



20 will appreciate that any suitable nmounting nmeans may be used. [0033]1In
t he exenpl ary enbodi nent shown in Figure 7, the cleaner blade 42 is nounted
on t he brwoket2/®8400The cl eaner bl ade 42 may be attachedpco/ush@ibszaeket 50
by any suitabl e neans including, for exanple, adhesives, screws, fasteners,

etc. In the enpl ar nbodi ment shown, the cleaner blade 42 is glued to
the br a¥R&et §‘§ISimSI&O§%43&0iqp&wee GFQ%IHP%.O?%IW‘E%?FEH% g (RSEIPBRT t he gl ue

i's applyigd ACraRsiibhSchE@RIHR 195, 118, 6h 8RNELuRIRAG & 119af AI0R 8R! tO
prevent toner fromescapli ng between the cleaner blade 42 and the bracket

50. [ OG3apoN aim i @fae i @%icie coopdFitgehecrBagerivith plrespestbedindehtie iraddctidletat hose

wherein the clegner blade 42,.the ch e roller 6 the ton recei vi ng
our f aconyon SR BUS R e DS 4 T D3he tetferSBTlR ATET

r ef ar enegedr Sttt NEL RO BStoHldEctdBdRin 2N ETIRERHh e agRBRlexZAdObetdBert he

phot oconduct or drum 20. Where the charge roller 62 is center-referenced to

t he phoraisbabticrshsentdr pte 200 and 2laeg tie cantstlag oé the deptsrshdie2t elntthe axi s 65 of
L CenehpRRahnan kY0, 2018 QUAOREIL LRRORHLOARTI0 L5 SHaR, ol |

62 to the Cem er axis e’'cen Bt oconductor drum
20 is @BbWn a2@spective &l @flvadke30 Eigare anand Bitpthefraspadilv sahouliol2®3® nm

[ 0035] Fi aure 8 illustrates the cleaner bl ade 42 biased radially against the
out er sidebiemonpnt the bragketge Hrconariingrsuefpen 1282, HAPs Fusharahe ppd dEen t he

cl eganer 4 t . rzofr i Qhe

ol e8P 3o Bl iy R S ol e R e b 3B een
t he cl gaipere D) tacdégd thedmackich®0 and thre agarhicd cempdnants whie thehehee exid 38 bbthedr um
20, i.e., “@fa@trfﬁe phot oconduct or drum 20 is renoved, a radial distance D
from t HEYCE xis 38 of the center shaft 24 to an edge 44 of the cleaner
bl ade 42 is less than a radial distance B fromthe center axis 38 of the

center 9psd|t 24 twithhereRUESH BBILECH dncln®dihBgs Rpet o€ b&deqdr um 20.
Radi al distance B is typically between about 14.5 mmand 15.5 mmand is

pr ef er ablaynizbogmbes 5GamAb aradioanted jos tlanbrackdt 58. Thprataining nwmbesedlaabdt 13. 5
T A T oD GRS B A RE T e et
in the art will appreciate that the charge roller 62 may be mounted using any suitable means.

The retaining members 52a, 52b bias the charge roller 62 against the outer surface 23 of
photoconductor drum 20. In the exemplary embodiment shown, the retaining members 52a,
52b are mounted to the bracket 50 with a screw 56 (Figure 6). However, one skilled in the art

20  will appreciate that any suitable mounting means may be 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
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contact with the outer surface 23 of the photoconductor drum 20. This
ensures that contact is 15 nmaintai ned between the toner receiving surface
170 and twe 201z@B408ur f ace 23 of the phot oconduct or drump2@/usaeiiiogei@ner
transfer. Wien no contact exists between toner receiving surface 170 and

the out f 3 of the phot t 2Q, i.e , when th
phot 0 OTEEY B RUFLe 9 AL OAns BEIVS U 3¢ 2AL HBoKI<GRVEHS BEnClr ai s

38 of ti_bgb&ﬁQb%rmﬁhafago&é1tsqnmdt19g€e@eraﬁ9_%wﬁt%.ﬁ%ﬁ@ce 170 is |l ess than
the radial distance B fromthe center 20axis 38 of the center shaft 24 to

the outer surface 23 of the photoconductor drum 20. [0037] The present
i nvent i[0034dddr es Jagure Ballpytesidsdhe eltansChladi A2 brased sdtadlyiagaingirtbbpetas by cent er

r ef er enci e..phot gconduct or, dr wi th respect. tg the arhn | at es
00a, © T00RCE 2 BF BAGAMIHELRENRT 207 B Lol ARG Relitf yPER 2R ™ e
bearsi nghptorbeducld?Uaum DOQAudeR tire Bdxasiedichdralddenishb Pendléfihtings Basvishown thi s
structure to be much | ess susceptible to 25 AC process print registration

pr obl enWhemeo pertset cEists bstysecaphe elpancy blagr édvand theipatarsuifresudrefitheat el ectronic
OO T bo Athobta i PGH98: .. [\99&18%{?@50@39611%%8{0? gm?r?%;s' B P, %fr%&gl &RPI? L ment
or ustrati on.

of the‘invention has beéen presen purposes of i i s not
I nt enddl filoe the centbisaiss 3& ef the ctracd shattR4ttban bdyett ofahe tioandndlqde dliiskesd or s

di scl osed, and obvi ousl ny nodi fjcations and varjiations 30are pgssible
in |igHbabt radid d&fﬁ@&%%ﬁ%@"ﬁ?eﬁmwlﬂméSmﬁ&@r@m&@% tOtth%Owﬁwﬁf%% may be

pragt i cghd PhoteRbadQdbedrub A Bsiisd RESIHCE @aihggpégagg HeRld MB6GEIA% Wint put

departing fromthe scope and essential c ristics of the iInvention.
It is ilftemdeahdihateferhblysiboptel Sof minheR achslehstame hes tgpicalhebetyyert dout I Rb s

7ot abl RO G S oS HA BT 2 URhavi ng & center shaft. = & o
[0036] In some embodiments, 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  maintained between the toner receiving surface 170 and the outer surface 23 of the
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.c., 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 1is 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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2conprising: 3a body having a first side, a second side, an edge surface
between the first and second 4sides, and a center hol e extendi ng through

t he body wororawadeby receiving an end of 5the center shatCt/uspaipaexiei onal |y
referencing an outer surface of the photoconductor 6drumto a center axis
of the center hole; and.7a support. arm extending fromthe e syrface in a
non- r adi |esw?1@<félﬁ@ﬁteﬁatwr9é the igxgiien; A Séf&?lfcgéé%ftélile %C@E%Pfﬁ?ﬁ VERUQRBE t i onal
conponqgﬁngpgyﬁkqmﬁ&kﬁ/ &ﬁ@&ﬁ&gﬁﬂ to 9the center axis. 12.The bearing plate
of claim1, further con%r|3|ng a first positioning surface and a 2second
posi tioning surface extending radially fromthe edge surface for
posi ti dA0IY t he 3Wbairib plgimpé¢dase on a V-notch nounting bl ock, the bearing

pl ate being positionally referenced to 4a toner receiving surface, wherein
the first positioning surface and the second positioning 5surface are
arcuate, defined by a radius fromthe center axis of the center hole and
6positionally referenced to the center axis. 13. The bearing plate of claim
2, wherein a radial distance fromthe center axis to each of 2the first
positioning surface and the second positioning surface is 15.5 nmm 14.The
bearing plate of claim11, further conprising a notch in the edge surface in
an 2 upper section of the body adjacent to the support arm having a floor,
the floor of the notch

14



3 and the nounting surface of the support armform ng an obtuse angle

t herebet ween. 15. The bearing plate of claiml1, further conprising a boss
ext endi ngwbnromvabsof i r st side 2of the body adjacent to trhe/usentes27hel e and
a cutout in the boss orthogonal to the center hole 3for allowing a cross
pin to(%? hﬂ§erted into a correspondi ng radi al hole through the center
ashaf t .CLABMYhe bearing plate of claimb5, further conprising a cutout in

t he edge surface 2orthogonal to the center hole for allowing the cross pin
to be inserted into the radial hole. 17.The beari | at.e of claim.B6,

fur tlherl'comﬁiggqrﬁ’@ Phatp %rrrat%!bﬁysuapmaag dengirpRtistos R bavine BeeNee o e
cutqut Jdomprdgedge surface and the cutout in the boss and extending from
the first 3side of the body for directing the cross pin toward the radi al
hol 6. 18. An aduslgislmgfadirstusde, kncamndisrgen ¢dgesurfgeedwinyem, the timprind sevgnd 2a
phot oconduct or, dr um havjn center shaft h ent shaf.t. havin radi al
ol d 3t her ef ridsey Seienie) Aafk cfarafte Brgeh edfy St BbLitisnd Agend of

subst anti al | whé demdrisaaf a@@gégiﬁtglanbaéf@&n&ﬁ Rh dtcP Bur@RP OF tHehhe st ndictdrhe
5phot oconduct or drum the bearing pl ates being translated from one anot her
and 66havi ng slip@ttaatceRier 4xis dlthe cener kl¢:@ndat i ons, each bearing plate having

a center hole 7therein for rotably receiving a respective end of the center
shafit and pasiuppemamp gxtending from the edge surface m a non-radial direction having a

8 mounting surface for receiving an additional component positionally referenced to
9 the center axis.
12 The bearing plate of claim 1, further comprising a first positioning surface and a

2 second positioning surface extending radially from the edge surface for positioning the

3 bearing plate on a V-notch mounting block, the bearing plate being positionally referenced to
4 atoner receiving surface, wherein the first positioning surface and the second positioning

5  surface are arcuate, defined by a radius from the center axis of the center hole and

6  positionally referenced to the center axis.

1 3. The bearing plate of claim 2, wherein a radial distance from the center axis to each of

2 the first positioning surface and the second positioning surface is 15.5 mm.

1 4 The bearing plate of claim 1, further comprising a notch in the edge surface in an
2 upper section of the body adjacent to the support arm having a floor, the floor of the notch

3 and the mounting surface of the support arm forming an obtuse angle therebetween.

1 5. The bearing plate of claim 1, further comprising a boss extending from the first side
2 of the body adjacent to the center hole and a cutout in the boss orthogonal to the center hole

3 for allowing a cross pin to be inserted into a corresponding radial hole through the center

4  shaft.
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8referencing an outer surface of the photoconductor drumto a center axis
ext endi ng 9bet ween the center of each center hole and along the centerline
of the cewmbDepiziafon; 10and l1lla pin inserted through thepcadisaditoei7ao bet ween
an end of the photoconductor drum and 12t he adj acent bearing plate. 19.The
assenbly of claim8, wherein each bearing plate includes a body having a
first 2side, a second side, an edge surface between the first and second

si des, ,and ) ort m 3ext endi from.t.he edge surface in.a non-radial
G 1 dot i6n anbiBgRhEp AR fullfy ShBPHIRE aFR0% Biiho BGH ullaft [onal
COMPONe&JRHhoPOSl td @BabAtYr Kt EsraMeRthd Be 3ra3e Pinad baXhserted intdtheGedlhieHolshaf t .
110. The assenbly of claim9, further conprising: 2a charge roller having a

center shaft, the charge roller being nounted to the support 3arns,
extendi ng axially across the phatoconductor drum and havi ng an outer

sur flace- 4i n Tsrheadng pirterpfichamdyfwthes gempdEng f piusality b evids Mmicsy 2lgngdn f or

el ectri e liR%h AHHAG R o #el 26m Hdflse and
VO 2012%%%%00%%%@01é1§h%ﬁ§%%€eeaac Siffolt 1%?%3)39%1)&%2&3%@ o séjupﬁort
ar s extidenadithgbady fat Hiyedimg olsscrossepii pdvedrd clenddiat osle.dr um and bi ased agai nst
the outer surface of the photoconductor

1 & An assembly for use in an image forming device, comprising:

2 a photoconductor drum having a center shaft, the center shaft having a radial hole

3 therein adjacent to an end of the center shaft;

4 a pair of substantially identical bearing plates mounted on opposite ends of the

5 photoconductor drum, the bearing plates being translated from one another and

6 having substantially identical orientations, each bearing plate having a center hole

7 therein for rotably receiving a respective end of the center shaft and positionally

8 referencing an outer surface of the photoconductor drum to a center axis extending

9 between the center of each center hole and along the centerline of the center shaft;
10 and
11 a pin inserted through the radial hole between an end of the photoconductor drum and
12 the adjacent bearing plate.

1 9. The assembly of claim 8, wherein each bearing plate includes a body having a first

2 side, a second side, an edge surface between the first and second sides, and a support arm
3 extending from the edge surface in a non-radial direction and having a mounting surface for

4  receiving an additional component positionally referenced to a center axis of the center shaft.

1 10. The assembly of claim 9, further comprising:

2 a charge roller having a center shaft, the charge roller being mounted to the support

3 arms, extending axially across the photoconductor drum and having an outer surface
4 in contact with the outer surface of the photoconductor drum for electrically

5 charging the outer surface of the photoconductor drum; and
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8drum for renoving toner fromthe outer surface of the photoconductor drum
111. The assenbly of claim 10, further conprising: 2a bracket nmounted to the
nount i ng worbew®3wb each support arm the charge roll er p8baisag1/owmime ed to
t he bracket and the cl eaner bl ade extending fromthe bracket 4toward the

phot oconduct or, dru and 5an alignnent device on the nounting surface of
eacl suppor t %?%GE%Q%W&PP%F%/thSéH%b%IﬂweE‘F?angé‘é #FPss BNd of the

bragket for pasidcbRlicRE drits R I9& IRlidseheatr siiactIretnotopdktbe! ati ve
of the photoconductor 8drum 112.The

to the center axis of the center shaft
assénbly of darainrforlibmonireyrtensr feme thelmitarisngagsl cttiee pimtdagddsctar diumst
positioning 2surface and a second positioning surface extending radially
fromthe edge surface for 3 positioning each bearing plate on a V-notch
mounti ng bl ock, each bearing plate being 4positionally referenced to a

t onér Héeeiiﬂﬁgﬁ@ﬁﬁﬂﬁ@édﬁ&agomhéhﬁg@éﬁﬁﬁy%bf claim12, wherein a first
radi,al di stance f{onlthgtc nter axi cent

a ra(é@ mounted to nounding 3 ra]; etoq'ea%l by h[ﬁf tl%a?’f %oti'lee
phot'oconduct’o FUmtocan e&ge Of "EREECEANEY" BIPRYE Ty CoRthET "Wt h the

3ouer sur f aagimf mbitRePloahebRIBECHO theddltiict Blall @S&cidi@nframsbebradkdtadi al
di stance fromthe center 4 axis of the center shaft of the phot oconductor
drurh to the dovaid thgphefeeondpctohdrughdidconduct or 5drum when no cont act
exists and a third radial distance fromthe center axis of the center

5 an alignment device on the mounting surface of each support arm cooperatively

6 engaged with a respective end of the bracket for positioning the charge roller and the
7 cleaner blade relative to the center axis of the center shaft of the photoconductor

8 drum.

1 12.  The assembly of claim 11, wherein each bearing plate includes a first positioning

2 surface and a second positioning surface extending radially from the edge surface for
3 positioning each bearing plate on a V-notch mounting block, each bearing plate being

4 positionally referenced to a toner receiving surface.

1 13.  The assembly of claim 12, wherein a first radial distance from the center axis of the

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

3 outer surface of the photoconductor drum is less than a second radial distance from the center
4 axis of the center shaft of the photoconductor drum to the outer surface of the photoconductor
5  drum when no contact exists and a third radial distance from the center axis of the center

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

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

8  distance when no contact exists.

1 14.  The assembly of claim 13, wherein the first radial distance is 13.77 mm when no
2 contact exists between the edge of the cleaner blade and the photoconductor drum, the second
3 radial distance is 15 mm, the third radial distance is less than 15 mm when no contact exists

4 between the toner receiving surface and the photoconductor drum, and a fourth radial
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6 shaft of the photoconductor drumto an adjacent surface of the toner
receiving surface in 7contact with the outer surface of the photoconductor
drumis |we=otdmmsobhe second radial 8di stance when no ceorTaSROI@OIEE.

114. The assenbly of claim 13, wherein the first radial distance is 13.77 nm

when no .2 contact exists .between th e of the cl eaner bl ade and the
phoéoc&aﬁwgwrrarhfrﬁenﬁehéxléei@ﬁ&e@tﬁ alilf‘sl%%?ﬁ%f@ ﬁgctarsderﬁ?ﬁtotawsnﬁemla r adi al

d|s%anqﬁ¢b§“%§§§hap§ﬂhg§h£@%ﬂh&puﬂg)yp@&pct exi sts 4 between the toner
receiving surface and the photoconductor drum and a fourth radial WO
2012/ 003400PCT/ US2011/ 042710 5di stance fromthe center axis of the center
shaft of the photoconductor drumto a center axis 6of the center shaft of
t he Ichaldge rdiclassentdy pbclomm da futthe cppwrisgentsinofopries liagedirtainiogt her
conpris [ i ng the
charge 13 P e APLLOG: KR SR MoRE o LIRS, o P

bei ng r‘fﬁ&tﬁbe&(beﬁig AolrRS&PeaT tesgedmé cfd of the bedcactat radihih€a edsptdiyc@nd es pect ive

end of 4the center shaft of the charge roller.
4 the center shaft of the charge roller.
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