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REDUCI NG DEVI CE FOR PHOTOSENSI TI VE DRUM OF AN | MAGE FORM NG APPARATUS Thi @
i S a contwauavsose-i n-part application of application Seri ZCTNS01/%7872, 12
filed August 11, 1999. TECHNI CAL FIELD The invention relates to an inmage
form ng apparatus, and particularly to photosensitive drunms in which an

insert is provided for reducing noise and/or vibration. BACKGROUND OF THE

| NVENTI ON Di scussi on of Back round I mage form ng apparatuses, such as
printers or photocopier s, include a photosensitive nenber, typically in

the formof a pHBIGHERS NOISE RBDUCING DEVICE FERERIOTOSRRSPRROSensi ti ve
drum is of critical |mUNEOEN iR FORMITRIRPPRIRIS Oduced (or
e

-reproduced) is formed and devel oped on t drum surface. The devel oped

image is thep transferred fromfhe.drumto, for. exanpl.e, e paper.
Typi cal |y, tegl?alg ¢ r%?ﬁnl lgu?%?lﬁjéldp%# applieatfon of application, ﬁﬁﬁﬂg‘ﬁ'}(ﬁéﬁé’ﬁheﬂ?@t al is
‘anodi zegugiist ¢pAtoed. Wi th a thin dielectric layer. Normally, the drumis then
coated wi th photogenerati on and photoconducti on | ayers over the dielectric
layer. In formng an i mage, the drum umwn‘mmm@m“mnd a given |ocation on

t he out m&&r@#ﬁ he drumis ther ast a char grog device,
an expo S o1~ a devel opi ng | ocati egwfat which toner is applied), a
transfer location (at which the toner inage is transferred fromthe drumto
paper), and a cleaning |ocation at which a cleaning blade renoves excess

t oner from t hke aventionarelatestto ah émagedfornimg aaparbiesy adgmtticsilarBuoi ng an i mage
form ng _poperat.jon, as .a result.of the rotation of the phofosensjtive drum
and itsp%‘(ﬁ?sgp%lhﬁ g ip ﬁb%’é‘??%ﬁd’rﬁla%f}oé%ﬁ%ﬁpése@d h¥ibratoge f or mi ng
apparatus, noise and vibration can occur. This is particularly true since

t he photosensitive drumis a thin-walled nmetal drum and thus has a

characteristic harnoni c sBACEGREOUNDIOFWHE INVENGION vy driven by any

mechani gal reso ce. ' WO 02/ 0S2352 PCT/USA /:1757.4 For exanpl e,
vi br at i &< noi se) can occur fromthe rotation of the drum
and any i npe tfl - S, he. drum
and or " the. ar T bine Appirdfisty ek o BARREAL HoRRER SRR bbbt
Fur t her membes kytpécatiztin the ounrodatphO®einsaive divirhc The pbdointandppfihed to t he
charge roller,. and the a}Jt_e_r ating current_ can alsp cause noi se and/ or
vi br at i BiPtRensifie S C%F%lé@ﬁo Mceinge the Hnagerhsingdyadensd fergepmoduced)

addi ti og, it e i . I IS 1. contact
N th o TR e OB A Sihh? a5 SRR AR i Ph Fle iyt 2ce

i s rougtherean ty, forsexanifidé, & shedtexf papero Typieilve eie dragm id Formednsd nidt 2dticRgs bl ade
is also known as chatter vibration or "stick-slip" vibration. SSee, e.g.,
Chat t er 2R, 280 thy mgtabisanpdizedprepatedith & thin distastrisgiaxgrh Wormgllxabanot o, i n

the drum is then coated with photogeneration and photoconduction layers over the dielectric

layer.

In forming an image, the drum is rotated, and a given location on the outer surface of
the drum is thereby rotated past a charging device, an exposure location, a developing
location (at which toner is applied), a transfer location (at which the toner image is transferred
from the drum to paper), and a cleaning location at which a cleaning blade removes excess
toner from the drum so that the process can be repeated. During an image forming operation,
as a result of the rotation of the photosensitive drum and its interaction with the various other
components of the image forming apparatus, noise and vibration can occur. This is
particularly true since the photosensitive drum is a thin-walled metal drum, and thus has a

characteristic harmonic sound spectrum which is easily driven by any mechanical resonance.
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The noi se and vibration associated with operation of a photoconductive drum
ri ot onl ywerees3txs an annoyance to workers using (or in tPETVIWIHATITY of )
the i mage form ng apparatus, but also, the noise/vibration can lead to
image deterioration or damage to the apparatus. In particular, the

vi bration cdifresauple, Ylhrap@n?ar}sieqsswam@@se) cai pear foni te rbetioe efithe dam,

hot it ] | f th ts with which.the d
Pt er achd any Epeli AR ol o Rand S HERE B8 Pt en0hE el oper
devi ce wititlE intéfadds ithQRe SEY SR FMESEuiTBRRHEY, Uh hitd8aBSPEaG A (AC th the

current trend to higher resolution devices (evolution from 300 to greater
-t han 1Z2istipfigd peappliad ko the cbarge xeltay) and the altdmsatingearentcan| alspecatseamiseot

P oo o TREdscel s o, e Rl Bnd otRcamtaments. o fdiiian getheor 0.
‘devel opREmRGARS phit thd aemﬁﬁgyi*aa& AOhitHRAR cSHththﬁiY@thWrﬁ:ﬁ?,%?s%é?oﬁéher e the

i mage has not been properly formed, developed or transferre or bl ack
spot s \geuerstednphrticuladly if dhedruhasurface is tongheatdby ask. tThis heeraktiet bevkeanaher

Noi se py.oble can so.occur as a result of the generatign of gases

(ozone)Jr\’miagﬁ%l?%’ﬂ?ggh@ﬁﬁ? %‘éo I&ﬂc’m@@lartsmbw&%eérsgtcﬂéhp NSy (SeRi %8-noi se

i's typiGRiteyYVIgiiid ol T o4l el I@@%]ﬁ Vil tion, the

physi cal char ac%tgéri st i%lseéros?lﬂtl?% lgr%égt@ﬁﬁggm%?} ied, (lé)t?’ lg%lﬁpl e, by

i ncr eashnmgpry Mebmhiyclod6 sssue bf Idvena rof bmagding Sciehdreandr Toehaslogpy THesioweagd So
ncy differs fromthat of other conponents of the

that its, natural frequ
appar atvd@aH%Pﬁme‘ng“&’foﬂeF?émﬁ @dhetocanquciivgydrum pet aghi presgtydth whi ch t he

drum i } : A i: el i m.nate . r educed,
or e rORREE & Won @S BfdBHl e it O e 3. il Wil BuPlnd BRAC T

i s out gioike/abratitwecanidadbtodnragadeteribiavion er darhaperte disd sppatabe. tThipakieeRks tef t he
-2 WD.02/.052352 PCT/ USQOL/-4757-t drum can nmake the drum nore_expensive to
manuf acfiPFREON fAfyresl{ anjooy, Performeace eipiniesastion beiween thephotesensitivedmmeandr um
must b bt . ar nuf act yred as
opl acomeer meHE AR YRR SRR IR ks TRl RRERRE S
anot hertheralerfaniler, ehie deVehppr dséssetear t ri dge coul d be refurbi shed or a newy
manuf act ured repl acenent process cartridge of a different manufacturer than
t hat of the WEFF’(%% alsa,eauge imggehering espesially adth the eywrersturenid shbighert t he

proces rErj desi a_qi.v .

ant acr o g dgftef e RIS s00ks frdfiel Gl B0RIoE o i Ferpemele e mpi y
sel ect deanhigladesdoes hot prepettyurmuve ¢dsidual tonbg ubddsirable eesofitiod\TicHiradeN i S€
probl ens, since even if a thickness is selected for a certain process

cart ri dGRECS $HHOCEW; 1B RRssqueHd imagase Furthen if ks drupyis nahehangad gsrdsveleped

cartri Al 1 i . n..be r.ticul arl roblenptic with
ot osdagpery; iR hAMHAE imdd A HIY IR That AT AR iiab b not pRi ipopay
di ffi cubtrhyd, deveibpedan tansferedydr blaek ep&ts thsichindesifbdubFerihas bbdt rdnlRrme@idness

or circglaﬂity of the drumcan vary over tinme, which can also lead to inage
det er i dPaEheshOT paper. (Neisepblenysy cagjatsouicawr asya result afdhelgeneration ofgasesr api dl y

i sposaqza) bhicy et Wkl AR oA EPL TN P, By RO i no o

t hi ckerrehitively shallever as di scussed above, increasing the thickness of the
drum can increase the cost, froma materials standpoint and/or the
requi rement TOflimEatenssiciang/or xibratiane theanhesicel| chatagterisiisatf theadrubeen bet i | i zed

in the i.se.and/ar. vibratio rohl e has been to insert
ol ugs. wERTisS e SRS Sy SRR e Bieihos Auh Sy T fim S0t g

di scl osRsigasd sxmabitEnDlirab OREM thadd ' i ' or
.cylindri clagl object is i gsef?lggs%, %F%Et he é?%?agiﬁgbﬁg&%eﬁise@@epﬁg\%a%s

addi t i camgdlorikst ghtherpgoaess edrisidge (the twitavithin whivh thedmihf iseligpesed). As a result,
characteristi.cs of the drum wever, the use af plug-type inserts is
.undesi _rt %lvg)rqt@rns aren‘ii’HHB%e‘EP‘ ¥ H%e_tflnglf fh_ﬁifFQ’t‘?nWI‘? thy @g‘ﬁh%ghtrc@ﬁ‘lﬁ%d to
be positel shivesd sBitha ik BatsiR Jf Ik hudMle Yrgll MolwWagerdfrd aswg'tﬁ&h?&&le& dcate
t he manufacturing process. Further, the plug nust be s

ecured 1 n place,

whi ch can require the use of an adhesive, thus further conplicating the
manuf act ur e/ assenbl y process. Furt her 2+ he pl ug nust be precisely
manufactured) If it is too large, it could cause deformation of the drum
or require a high insertion force, which conplicates the assenbly process.
For exanple, it is ideal to use expandi ng chucks to hold a photoconductive
drumby its inner surface during certain manufacturing processes, since
damage to the outer surface of the drumis prevented. However, expandi ng
chucks have |limted holding ability. Therefore, -3 WO (12/ 052352



PCT/ USOL/ - Q757-1 if a high insertion force is required to insert a plug
into a photoconductive drum it may not be possible to use an expandi ng
chuck t o wwolegios2be drum during insertion w thout distortingahesoshzpe of the
drum On the other hand, if the plug is too small, it can be difficult to
position the plug within the drum and secure the plug in place. Thus, the
use of dsup|cay make kg dram mbieshpénsiverto enanathchure,i paeticudartyH€ thitrtootinpastilizedio | ess

than optinal . Anofher problemt has arisen wWth respect to inserts that
e bompet AR el 88 rebhorlo AR ah AP hSS G SFWE e 1 ecyc i ng
such eqpddiRpired 4§ fHld¥bmaht i t ther. For
exanpl e, phot orgondﬁe?!tli ve drﬂﬁﬁgé}g%?bgfi@g? @S%geggﬁﬁlg%efg% 8%&%%1EO€W | e

-i nser t smather myputaetuter. ffhdproztssraatitidge sould besdfinbished of Daemly mirufactived ef or e,
in order to recycle the dr the drum nust be separated fromthe insert.

| f, ho%B?}é?e}T}% TqCR¥eR géo diferssheauieeturaidhanibaiond ths phatesensitive
*phot ocQRGMCidd e %dﬁﬁﬁfa\e‘c&ﬂg r@%‘?%&"ﬁfe’ proedst g%ﬁéd%%g{rﬂirclgczla%@r ﬁ%sctﬁ%éen to

renmove the' i1 nsert fromt rum Simlar pro ! to the
mount i g agdivendanpifecteer/tafubishtiodonddetminge ) €Ttk LietarshecdiffRailige dingpl Rele@a

fl anges,. For exanple, if a r is attached to the end of a photosensitive
drum taickpess o &eé{YmPﬁY}HPlT Hgﬁngtlﬁblf foparaiding geise peblamsysinge evemifiat her eby

t r ansmig; : d f . r t e nust anchor.ed W th
sut ' oimekReR i MThod BF £ Bt PoicEos Ml B BRQneF Tl BERNRRE T
life spaothet prooess dasteidgerehs a kosolyhdise prolemd bas by patichirly Probiimaaie wid of the
drumto _provi de a keyway, or other nechanical interlacing techniques to

at t ach PROtpsensiti drums manufasiyscdsas replaecroesd petts.adhesi ves causes probl ens

di d ab, i ..fo d i. . Furt ialized
mmohi g of 2 fgit ullnb R0 St n i WiATRRltens s AHERER e P BRdnedhe
f or egoiongircalarigvifaie drueh el Vagfovdr @inis; Shiech da@laldoqaiCtoNBafOH&EriGAHOL The

vibration in inmage form ng apparatus, particularly noisée and/or vibration
associ dPwingps or @isulasity efthe firum paromorsanpidly deterivrainif Bea diurm istebiating and

net hod rably suitable for . i,n both. ori,gi nal egui pmept d for
repl acel %%‘%tcﬁ‘%%§@89°%¥m&§§§ O%Qé‘bf’ﬁf}%&r'?‘r‘a% {rplsipéfl’lg%fn(?ﬁ? 8@8 Ibgfe‘{]‘\%‘?gi’ esent
i nvent ippdvitiihgr thickeedramd By weRr a8 disBRsEPsbdve inbRAEE 18 thitkS&s 8P,

vibration in an inmage form ng apparatus. It is another object of the
i nvent i8R iRcEease A epst, Srogey materiglsdtandppivtiaidior the reguiramentfoonew ¢wblimgng noi se

or vibration i.ch ca cCur. dyri oper at,i.on of hot.osensitiye drumin
% " 0 01 O it ARG Which Hk Bfer LR i e B o 58 S0 e gad P i g
appar atvibration peibldnigh-RpRERId iASerOflus S RItRRAHe Photb&hiiibt ahes 0RPLsSagl4sen | mage

form ng apparatus, It is a further object of the invention to provide a
devi ce tadaudaetpbdlisiosehamexample ofsuch ahapprooche Wathithis selution, acdislsost ent -

per f or . . phot osensitiye drumin. an i nmage.form ng apparatus. It is a
per o 8308 ol §SRRRRE b 45 A SR SBR G e
phot osefimttb wieltkhy E’ﬁdé@_ﬁ@%\le‘ﬁéi' cRfaR@HicY of A8 URirh € floWeSd:dfheQlse B pl ype
phot osensi tive drum w thout requiring the insert to be bonded \}ﬁgt n the
drum [iserts is/undeghighle & aghjmehet obreasans. Firste fiteipdwe iswfisn osquiedao Be um wi th an
I nsert p%@ﬂioﬁ@d gtnadprecise location within the drum, which can complicate the manufacturing

process. Further, the plug must be secured in place, which can require the use of an adhesive,

thus further complicating the manufacture/assembly process. Further, the plug must be

precisely manufactured. If it is too large, it could cause deformation of the drum, or require a

high insertion force, which complicates the assembly process.

For example, it is ideal to use expanding chucks to hold a photoconductive drum by

its inner surface during certain manufacturing processes, since damage to the outer surface of

the drum is prevented. However, expanding chucks have limited holding ability. Therefore,
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pi ece such as a gear and/or flange which does not require adhesive or
speci al machining of the drumto anchor the end pieces or the insert to the
drum Anovaer/otbfrct of the invention is to provide an i nPemtuSoon75a4
phot oconducti ve drum whi ch can be inserted and renoved w t hout damagi ng the

phot ocqpductive drum The above and ot her objects and advantages are
achi evdb? fughdusseiondarcs inraqyired to ippestplugiintedrhptasonguasive drum.ibmay nef bee

Ponst r doRRbie Y bl AREGRE chiliclo RpRORS SR Rlrite Bpctini b aRaw G The
di anet ehapstufel dranl. 208 e dthahadd), it thePlugis AEP§RA11, 3 canltR diftREH topidie of the

phot osensi tive drum_According to the invention, the insert is configured
.such t RbR plig svithitibe drastand seambihe plug iviptavgaTbus, ithe wselodfagilgioti weightdi r ect i on,

t he outgr. .di aneter. of  t el.astic.menper .may be elastically reduced to a

di anet é’?l{l%}glﬁ I?S%{tgé B’rglﬂeeoggh? Heag f?%é’efﬂﬁéwha?\éﬁ@f’@f of the photosensitive
‘drum Ther effother ploblé 9t hadByseR SvithedRtt ®dndepts (e a*en&ﬁﬁb@fo tﬁé irftide of
photosensi tive drum by elongating the insert then rel easing the insert so

t hat i ta phwissoeductive drunoris thet invietyrling sudhreymiprsent f disemiér mhterials urassbech t hat a
pressure cotn(ﬁﬁct be en ﬁhe insert and the drumincreases, since the outer
di amet SFPEELCE {Am qagh ofher; Forexample, photogopductivedrpms ggs typieally made framer

di anet eflurRhuinN&hflé W¥ertd B o h & B ber oL ARLET fal used
for COI’lStI‘UgtI ng tﬁ{e&i nglgr ﬁg@[eyxg osen s%eéﬁlb{lgﬁgg%jbi n ag’reéﬁgglee%%pg, and
af t er adardo fecpee theddriint, thet dremphadt be separated fromdhelnsetthE, hovseset, the bgértes
sufficient fqrc ressure. contact agajnst the _ inner surface of the drum
such t H&t E’?er'?gml“ﬁ'ﬁs(g{ottﬁf’ ns c‘?‘fdﬁ"e&qt?)copﬁ'é"qvﬁm with anpdbgsiyenextrgrae j nsert can
al so benGeims ReSEst hMd @ BfhoW td the insert) as it is placed
in the drum such that1 orlrceo?%gllg?%gggﬁmigﬁidr{g@de of the drum the

el asticity d&imilieproblesstarise gath redpeaigaiteshordtingiofiead piides @eephdioststivh um t o

hold th inse{t in gl adce %/lvithi n_the drum_Therefore, the conplications
associ » ek fs gearhgnd/er flanges.oBorsxomple, Hagepsepttagied 1o thegado€rve to bond

an i nsejyb dé' hefol ; S rumare avaoi ded gnd
recycl ﬁir’]g o%%hs%tﬁg ruefn{oi lSs} Bg@%ﬁf@%}g%c%?ﬁﬁlc%{o? ﬁ‘gd%ﬁ%e £ %@r’%gﬁgﬁ%{%d

rel at i welnymi astatignal Farcéswerth®dmm, shegar st Bemehdred afthbafficiaR sk id h
little ar, no.insertion {%rce, the drumis rendered nore durable and | ess

susceptHisEng suduiogitional Grces overats usefublife spanolihan bean welbknownte use

Che. | nemae (S Gt O e e RpPloRils X KB OF Bl ellobleal ifee®lch (o

when i ttedhniqueotugataekl aigearatolaaivamt Hbwestr, die 186 lof edhesives caidéSproblealet €r can be
reduced.within the elastic range of deformation of the insert such that the
out er dHisHIeE bR Wit respect e druthinsertsydivethermome cspeeinbizedimachiningof iz anet er of

t he dr E dianeter of the insert in a rel axed state,
eHad &gﬁ Mt gg{@?ﬂg&ﬁ{

is such that a orcegbetvveen the outer surface of the insert and

the inner suniiweofthe foregeinga deviderind nitghdd e heghed fbyre@utiNgRslsd RIWG
necessary for, anchoring the insert within the photosensitive nenber. The

pr esentVIPATAILD IB13Ee Srming ppmastes, Rewicalarly aoise ead/prvibtien sspsiateddvith ovi des an

| S N e gudiedatgoneealporit :
phot osSRer % 8¢ & BhdblerSiuke HiH, BpliP AR bd i Ro R ATERS it B B ¢ e

el ast i dnbethiveigiiat equipineat 4 for Rpladeentpdeiat ed sl eeve, where the outer
di aneter of the sleeve is larger than the inner dianeter of the
phot osensitive drum By constructing the insert as such, upon el ongati on,

the folds formng the Corrgophg 3} B i flattened, thereby
allowing the outer diamete i1y reduced, which
sinplifies ilnsantobjuet afihe HeskemavdnBios BSproQfR 2R IceaQl ndlSRN ot RAucin

JAddi tional Iy, the corrugated sl eeve may include at |east one cl ose% end. By
provi dilgiferaRd/os vibgationinen imegs bamingappatetussed end, the insert can be

el ongat ed by, j i t-00l. into an _end. of .the inser osite .the cl osed
.end, then p)rhefssgl§l ﬁ%l%{ ﬂ%e?t&gﬁheaxax?mlgp%? RE Ve dayios A “%‘?fﬁ%fgpogs IPIBHIRPOE t he
i nsert .redic difeorivilsatibn Whi [ ; exal r of the
i nsert chinﬂgggh el asti Call?@@éﬁﬁgg%%ggﬁ%%rf]@? O?ﬁﬁ%lﬁﬁge@%fgnet er of
the drum at least a portion of the elastic nenber can be el ongated such
that the inner diameter of the el asti®nenber is constricted, t her eby
allowing the elastic menber to be inserted into the diemwith little or no
insertion force. Once the pressure fromthe tool is released, the outer
surface of the elastic nenber is pushed against the inner surface of the
drum thereby anchoring the insert within the drum Simlarly, in order to
renove the insert, the tool can be inserted into the sanme position as
during insertion, and pushed until the insert is conpletely renoved from
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According to a further aspect of the present invention, a nmethod for
inserting an elastic insert into a photosensitive drumincludes the steps
of el astiw@loegpssbongati ng an i nsert which has an outer di REVESOIHNSTE | S
greater than an inner dianeter of a photosensitive drum such that an outer
dianeter of the insert is contracted to a dianeter that is Iess than an

i nner derigipalequipmenhel gorinrage &raiing eppatatusnor during opseationiof replacedionsert ed into
t he dr | eased so as.to.allow the insert to return to a rel ayed

st at e, Wéh%gghéecf%aﬂsofﬁ%?@%eefognﬂgrﬁpgﬁ? ressure between the insert and the
nner sur f ac if fdber objekTlor ARGAIAIDY 1§ BrARRIA IR HeRa LRRRARASEN!

i nvention, a tool includes first and second engagi ng deew ces which are
»common| Broviga detcmens relinble asitonsistenhperfiemianee. of Bphotosatsiiivd drogh idewviinagé S

confi guﬁroed.to nove the first and second engagi ng devices relative to each
ot her. THYWEAPREERSI y preferred enbodi ment, the engagi ng devices are
configured tR; i . : i o
ol ast o | nserts et O of Bt BRERIn i) dIRe BHE BARGANED, . 1
conf i gudrgth whichosrebe ¢esily instaled mobideofmphotorgagiivegdrday wdtheur Ryaitingehd 0 each
ot her al or}g al%Ffi rat dlfliggtiii 8n, so that the elastic insert can be stretched.
Wth su@ReTRta bsdonded,wit f8ihsert, such as the inserts described wth
respect to t i f . i ntion, can
be inserted ?%??@Hﬁ%ggﬁgﬁgﬁg%e ,Bglﬁgﬁr‘g@qgﬂ{oﬁiﬁlg%%% e drum
Pr ef er atibee suches e gedrrand/or figngtewhick doss 1w péduird adhesive drRpecialngadhidisg opnd

second @n%%% devi ces ‘}{vith sufficient force so as to elongate an elastic
insert 9 fncaar BEead Pigceitthe nsert fdeidryart i s reduced to a di ameter

I t han thg,i gl . 1k t of th t
| mventi on | o e it BT Fhvlioh RoTe & s K PERon b Sl o0t e

sur f acewhichichebé msetdd dnd ri:mocamamut\abﬁiang ¢hd phivedconthidtaeir@h. t he
phot osensitiye drum the insert can vary the mass/frequency characteristics

of the drum Th&abonepadgtherabieds enthadvaptagessare aenevedrin eepoadange wiithithe drum i s

outsid %fq.' 3 t h_the. resopance frequency of
ot her g%@r%eg%gﬁ? S 0 lp}{ﬁfg(’i?p E}%@é%g I%E%}t[&ﬁedre %é?%ggecﬁ%o %pﬁ@tpﬁ@sw‘gﬁggpn of the
noi se panewehich drcotletyiote ¢fam diatie et QAViEE, iAS rélaxdPiRe andh AR AhetbeSS t han
t hat of L{;ﬁisinpner surface of the drum the noise prevention device can be

t

i nsert e arger thag agmnes diameionafdhe meecarifagheltho phospsensitive dyrdarage
S A gty S A B TR B RS iASS

advantage | s “drum and 1 nsert erre
PCT/ USGlbnghtabintdoggifidingl dRedtdhethe ohted finidteriof tHnglaﬁi@gﬁe?ﬁB’éan eUS€ an

adhesive to bhond the insert With the interi or of the drum Additionally,
duri ng tiasticalipradyeeddn astiameter esuiehisi ariless thanthe inhendiameten ofifiegthotosensitivea

dovvnstr[g%m g S t sitiye.druns .ma e exposed to

t enper at ur és e?f\‘?\%éﬁl% eﬁ%’% ﬁ'%%ﬂé Eoot)(‘e gb%rhortoéﬁﬁé?g’fiﬂsét Ve, Yreme as
-40  C ¢lon@iflingChe et tpededsigahe tsuBo Hat Re&Parldd WitBRbnGYGH i theliAfer caUS €
phot osensj tive druminserts to becone dislodged fromthe i nner surface of

the dr utiriacs et Bsgrum sudy thet a pressermecntact betwepr the disericind dhes dipy imsrsiases, i n t he

i f ) J i . E | h .t h \ | h
caused SheB Y oBRPRREHS of e e P relfod SRER ree AN e e St o e ena
of the @huum Tige intdr didrgad oulet BiametR ahd hiaferRX ad®a t6r cdnfsi;[rﬁaﬁlgdché‘iﬁséﬁ Gleudes a

gear or flange attached to the end thereof, the insert may nove wthin the

dr um t hehoseRysuch dbaii ing relasethBits candafive heing instftetintwthetphetocnsdictive drum,

Addi ti . n f. the insert danmege. t he ar d/.or flanges
pr ovi dg@gé*%pﬁé%%%?ﬁw?ﬁg&g? Bwreﬁﬁ‘?%swﬁ?ﬁ%ﬁ%%%%ﬂ aﬁ%%ﬁﬂﬁmi n the
past._t suehshut ehd inserfig aihdtionéd 00RO insale dfRElm! TH3iifisc dhalBo WRAREREES 1 1

the coefficients of thermal expansion between the adhesives, t I nsert,

and t he(vdthen withaut elengasingtbhinseress it is placed i the dunmayck st ionce Herinmrt is
encount er.ed ri transpor.tation. of druns. Therefore, by renmgving the need
For *aqroeits ot e 18 BRRRiHBEime Ha5F Viagainet e Fineh purthck oA drim to

phot ocopgly eid iverfinhce iR BRIRY, ITHERRS O | t3h{ i eE
caused by adhesi veLﬁtEhat has been lr upt ur egptlggc?[ﬁgg‘%a@ 5%?1?%5%@{:‘83?& ng to
alternate enbodi nents of the invention, the insert includes a plurality of
proj ections which are conpressed to aFfow the insert to be pl aced i nsi de of
the drum These projections can include a plurality of annul ar projections
or a plurality of smaller projections positioned about the circunference
and along the length of the elastic nenber or insert. BRI EF DESCRI PTI ON OF
THE DRAW NGS




QG her objects and advantages of the present invention will becone apparent
as the same becones better understood with reference to the follow ng

det ai | ed wesemspsi on, particularly when considered in conjrametSoon7smit h t he
drawi ngs in which: Figure 1 schematically represents a photocopier to which
the present invention is applicable. Figure 2 schematically represents a
pri nt erddhesivgp bend g insertde the inetienef aphateseasitive dmi are aveided aniDeopulng2352

PCT/ USQtL—7 o7~ .Fl_aur L ncludes si de_and an .epd .vi ew of i nsert
accor digﬁéhet%]hlg bpr%l?ée%tm 5 %lpﬁ%‘ﬂma)&,g&m?%%irgla. vely g8 tnd u%ﬁe Sview of a
phot oc Gty elid veertledBelihsdrid WAHEHEB br h@URBHioATorcE] Y RS B RAGk:& Abk Si de
views of an insert according to the present invention positioned within a
-phot oc sk anddegy swseeptibleue deforingtiomoradeviationtin wemdndss dbore he cifcusferenser t
accor di Wl}etf t he present invention. Figure 8 is a sectional view of a

p SR

further® P¥ ed enmbodi ment of an insert accordi ng to the present

‘invention. FhayréseRiy preferfRGbiR BP{he}ih@éﬁgeﬁ, th@ﬁasiafe%%éﬂ%ieﬁs dnH e 8.
during insertion into a photosensitive drum Figure I's a sectironal view
of a f uratersl apdrivostiucamed sifchithet whes éris ehgawd ima lengitadindl. difectoif, € duterand 12
illustrate a nethod.for insertigpagttian i ns I nt o a phot oconductive drum

. t
accor difueier @nhgtedised ydihin the fheange egé?fpnnﬂwmfiﬂwnsqrt $aghdhatshg s an
enl ar gefktet idtneté Y tRE inREe c Stk @fxd@é?ndlié? flah r‘@é{ﬁ%ﬁ?xﬂ?{ﬁpof € dRingSent

invention. Figures 14 and 15 i1llustrate a serting &an insert
i nt o a Hymbemearadbe birtee diameter of the insert in a relaxed state, is such that a frictional force

between the outer surface of the insert and the inner surface of the drum, maintains the
radially outward force necessary for anchoring the insert within the photosensitive member.
The present invention can therefore avoid the need for adhesive and provides an insert that is
relatively simple to insert into and remove from a photosensitive member, with little or no
insertion force.

Preferably, the elastic member is in the form of a corrugated sleeve, where the outer
diameter of the sleeve is larger than the inner diameter of the photosensitive drum. By
constructing the insert as such, upon elongation, the folds forming the corrugated sleeve are
easily flattened, thereby allowing the outer diameter of the sleeve to be easily reduced, which
simplifies insertion and reduces forces necessary for insertion. Additionally, the corrugated
sleeve may include at least one closed end. By providing the sleeve with at least one closed
end, the insert can be elongated by inserting a tool into an end of the insert opposite the
closed end, then pressing the tool against the closed end, so as to elongate the insert. Since
the insert is configured such that the outer diameter of the insert can be elastically reduced to
be smaller than the inner diameter of the drum, at least a portion of the elastic member can be
elongated such that the inner diameter of the elastic member is constricted, thereby allowing
the elastic member to be inserted into the drum with little or no insertion force. Once the
pressure from the tool is released, the outer surface of the elastic member is pushed against
the inner surface of the drum, thereby anchoring the insert within the drum. Similarly, in
order to remove the insert, the tool can be inserted into the same position as during insertion,

and pushed until the insert is completely removed from the drum. Therefore, insertion and
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drum according to a further enbodi nent of the present invention. Figures 16
and 17 show a nethod for inserting an insert into a photoconductive drum
accor di ngvoo2858362 t her enbodi ment of the present inventi orPCTRISUHES7I8 IS a
side view of a further enbodi ment of the present invention. Figures 19A-D

depict an alfernate enbodi nent of the present invention. Figures 20A-E
depi ct JFEovahshspeefapaed b Msersing @rieol; inipdhe sasie engf Ahe dpnDESTEYYPTI ON OF THE

PREFERRER, W&@g[ ! ically represents an inmage form ng
apparatus i m t e1 or%agéigeam%‘haﬁ%%g%b%s‘? to which the present invention is
appl i cabl e. Ancadinh tan fiklica AGRIEHL the preséit iileffibn, dORLHBH Forlifischi upon the
phot ocopi er glass 10, and is illumnated by a |anp 12. The resulting |ight

-i's t henclastysipsariagtamphptesepsitive dums includes thesteps obglastiopllp eloagating dndasersy st em

14, and . reviously.charged utilj zi charge roller 16.
As ar egv?}p:?l ,hqéﬁﬁré‘]tﬁgli@?@g{%gﬁ}ai 5 %f?%tﬁ%/th%@npsél‘f‘@ﬁ%HPgH&t‘tﬁ%e Wedfmang a
‘devel opsunh thatiah obfer HiagHets W RSert RNBhtrdded 36 dHiHBRer thhPis J&Y thPantinfe
electrostatic |atent inmage. Paper is fed froma source 20 by -9 Wo

02/ 0S238pmeter of thephotpsensitinesdrivay SThedhdettris thep izserted mito tre dremvandmeltdzed ds um 1

and a b I o _that th ner .i.mage .of the drumis transferred
to the %S;tlée%’rﬂo{vq%glsgiﬁdeﬁp%‘frgtt? ﬁéﬂ%egcftta?% and #fe%?qqé(g‘nfféﬁe@ec%lﬁcme%‘?e typically
uti| i zi bgweerihe ifsen@nd HREnhONREfbIBURe At he paper and the paper is then
conveyed out of the apparatus. A cleaning blade 17 is provided downstream
from t he bacRegordiagiteandther(dspest of thevanesentaaventionha toes nebides first bed shicodt i on
of rotation. of, the dfq%gla.%er , SO that any residual. toner renaining on the

dr um af PREPEPEdeVioER W 13?1%’8“‘9"(9@}{% asapiEelling dpeiaey Ehe %ﬂtﬂo_ﬂélgcl eani ng
bl ade 1deviddi8 chtiiRired BIRYGHNLYirdthRd géc% & eﬁ%gghgf %éc%a L %ﬁ&,[—, &lbl nrg\rhl %n ot

shown) provided for collecting residual to rumis the ed
Wit h anpleséntly pirefemed erebirdiment thehanzgging deviess atécorefipgrdd e eppaRefst and r epeat ed

for the next i e. . Fig. schemati ¢cal | epresents_a printer device to
whi ch t%eé”ﬂ‘a %%‘%ﬁ’? an mﬂf‘fr@?ei‘g a'éFé’é“%‘ﬁﬁ%t EO&%P@PtOAgn@%&ﬁmembpr,@nd the j n
cont r asgont : i J J i | e by wa
of a conqtﬁrug}l mlugtn(i{ételd\?mh?%h %r (&)e\‘?lirtgglgd/\}gqg? fc}fasgE‘%‘?%éﬁg’ﬁcféﬂg%?&éx%ﬁ%F%&l%%g°| ager g
scanni nepchither 8ong alfirst disetios canimtnig elastic idRrttdat be pretchetie SWathlsaéteool, mge

onto the photasensitive drum 32, which has been uniformy charged with a
char ge anyPlage Bert, syph a5 theyserds drsribedyuith wybest incihe pbeverspertvanse 36, and i s

transfeg : , | LS fe o} ce as t.he paper sses
T A i L S el

t r avel sapaphotecohilwdtivg drenti PeefdAbln the@ohtroting devibs istoafightéd YemoOs theGRRVEYi NY
roller S?:gc{]d uj des., Rcagi.dual . onﬁrc. can be renoved by a cl eaning bl ade 37.
As shou i?gg%dp%’éﬁ%‘ﬂg Yises WHB sulficiegbioges sorasdo plengais an slastic msert suphithat
criticalp b@ef difmb ] v .0f O tion, the
phot osensitive drtg%glﬁgg %%tt?ggegﬁteﬁgdodﬁgﬁgéﬁgsn@%n egprﬁgéét%ha\(/}\nn?t?fpo?tﬁ% nber of
conponedtusn. i ncl uding the charge roller, the optical inmage formng system

t he devel opeﬁ; device, the pbackup roller and the cleaning blade. As the drum
rotates, it CARAEANESMENtHTIhepresent inveation isgdvantegeans e Tmberafdespects.ot at i ng
t he dr upjsil ' J : s ] ear flanges.of the drum
crc. Fur PRI eSO e of B At Ty A Eorlos WAR (A ot nEPEEST B0, or 16, 34

the al t photesensifjve ang echecmseratmpvarp e MassERGBARY chxabRHSEs\Uf MieAdruRNiANd/ or
noi se d rina og}grqtig{n of the drum as can the frictional contact of the
DR enspEe sty

dr um wi tRT eIgiRpaRREreuene Afdhadrunnis outsidernfithe andible rangeaorge

Il ' i i f |l .al

boen 1 o TOEMELCARERSHENLE freaulify SPRHEY doRibeRns of IRietBathlisn EPubet st as

t he Pasthbetnstic metwbenef tht hoit preventiord divicedas sbe{o%gatg& sehSR Hot h uRkid0 be a
e

.potential cause for noise and/or vibration of rum The generation of

noi se al§ey than thahpbthe dnner surfzceof thecdrump theineise ipyevantien devies caniterinserted he - 10
with little or no insertion force, thereby preventing damage during the assembly of the drum

with the noise prevention device. A further advantage is that the drum and insert material can
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WO 02/ 0S2352 PCT/ USOL/ ~757~ image quality, since the drumis not snoothly
and consistently interacting with the other conponents of the inmge formng
appar at uwoAg/oz3sesul t, toner may appear in areas in whi clPGTVUS0$/4TEOY
desired (undesirable black spots), azid/or toner will not appear in areas

requir for formng.the.i e (tuidesirable white spots). Les han
opti mal%gieﬁ%é'elgc cg]%d]g}nggﬁd%g%gu% SY 40 P8¢ anypfhgpive iubond tbﬁiﬁs *P"E@’I "g?i ty of
t he dr witeHbrdfthe /s, | N particular, after the drum has operated for a
nunber of cycles, certain |ocations of the drum can becone deformed so that
t he cyl i ndriAdditiehallyedwing themsphriatioh et phetosamsitive idnpry fremta manifacthes s of

es to degradation of the imge qualit and the

circul ?cl“g%n% al so contri ué ,
-l oss ofdORISEEA P3eTy ASsemblgd phptoseRsitive Spiag say pe exposedrin tompereivses befwerrt- t he

drum cage ege one o okges of lcar ger
g ¢ age e Ran st ba R aERE ARk eie sl "o 8-GO ey A B cour
se, t hdo gechethatnial oy clingliag esised Phetosishivve At 1hdrtatd Rtome didddRd Fondthe
annoyance to the operator of the apparatus, or those in the vicinity of the

appar atier spfacsrofdhe dyym, therebyshanging she Ghorasteristiesaf noipaispprreassionainuhact ur er s

have desi : t , I n frequency,of .t he drum
foee nerefoRintiEadthlifoduinise, 16 AAME el SRS b BN BN B el 11t
t he natioidedp comsiealycit bf # gheosysidive dian O tHeehd oM@k divin it aldédlithhange. As
aresult, if vibration should occur, it is |ess destructive, since the

fr equedEY 9pesample. Hethe Arunnincluges o gearquflangmattachediorthoemshthereof, thathdert i on,

t he noi i 3 I i.S..less Likel 0 be. audi ble). to the operator

or thosnzfyi #11%%:2&\1}?@? lﬁlﬁ{‘lﬁ;/n (g)h%;e(%ecp %?glg%hgfnog%e&%ﬁglpgteg{ggt q%ﬁbﬁe\?é‘?",t' if a noise
pr obl endditibaliydthe andeaieht ditheiissit ndy @eHs BRI Year Add/GHhnBSs gxwvfd%d%%k' y to

redesi gn toogling necessary to change the dinensions (e.g., the tube

t hi ckn&@dy obthedremdAdihough iadhrsives kavebeer useddn theipast toienkure sle positivmitigf ofed,

h i .m b tisf A dd i . nai /
o1 by a it BT b e Bh &8 GRE it R AR SR Rio kb ebveUBE or 1 1 dge
(Wi t hi mdnbdivds, theendtaad the dhﬁ@ﬁ&@dc)auﬁéﬂadﬁ%iyes%trﬁgtgfefcfu?ﬁlg Wy c Bkt Ur ers
)

and nodel s, and the manufacturer or refurbisher proceSs cartridges {or
ot her cHaPEYIAd dyring trapsporiatiomyef drimes.s Therefuse, biyaemoving ke mped fasethssivésv e

drum A her. roach to.mnimzjng npoise and/or_ vibration in L

phot oséﬁgéatli i %ﬁgaﬁ%&%‘éﬂ G uRet & l#hh‘g%i’ﬁ(’tﬁcﬂ%ﬂﬁu%ﬁd% HisiPresentinyentiggigr ni ned
| ocat i gt Wifediediby PRbIMYBau Vg i ' ihgcan be
tuidesirable in % at the pl u\é@ia?hﬁ/lg?glaarﬁ% Hr%?qﬁf re @P%Y}Eegmkgégglbg.d at a
particul ar aké¢rding tealteonatembodiments of thennvention] the iimsert petades alamtit), oft he
plug will. not per.form properl.y nd coul d even worsen the noi se or

vi br at ip(gé?e%?o(%l‘% l}aller?gg‘gg‘isfeidc}ﬂ ,aﬂPWéﬁ?)}r\ﬁEft F.o¢ Plﬁ%edépflﬂ"ePfe@ﬂﬁ&r%d Thesen) ace,
or an ippbjecticHsAs tdlide a inhi i ' edohp -11
WO 02/ 3?23_52 26 Buclude £xaabty dgfdédé{éﬁgﬁrg& ! lﬁgiért%@ﬁra@w&nggﬁatlﬁgﬁﬁﬁcgobmp th an
adhesi \pesitighedebay theenirsumésrennecind aldng thekenpth dfithd ¢estizdhasberer hesettg

i nadvertently di sposed at |ocations other than desired, or the plug could
shift if the drumis transported prior to curing of the adhesive. Bondi ng
the insert to the drumBRIE® SERERIFAORSOFEGYE DRIWRlGEhe drum If an
interference fit is utilized, the drumcoul'd be deformed upon insertion.
Further, si rieder oljeets and advastagesorfitheipmsent irevehtiormtvilbbecofmetdpparphtag, thbut  not
in other_areas, th er, f or nance d r espouse of the drum at, the | ocation
of the Sﬁmggb%ﬁ?laﬁbeﬁtgf%d@rsg%ﬁ\”@? é‘%?reﬁ?et'i‘? tﬁ%ﬁﬁlwn& %Hq%dﬁ@f&?“ophe drum

ot her _tpaafoul iR whiiehsibiedih béhilitotBh SAAPRE drAEORIwRERD! em that has ari sen
is that the photosensitive coatings on the outer surface of the druns can
be damaged wfigwretlhehemmaticalin gepyesdntsyn phoadcopies edwhich e tedcheindentiordigr i ng a

. manuf act Uﬁi %ge process. Therefore, it has been known to use an expandi ng
chuck t3BPHH%t he drum while a process is being perfornmed on it by

expandi ng t Walet i . Lhner  f f .fhe drum

- However, ifhEg‘gﬁri%gflSle ﬁﬁgg;cgpg%% %rg@é'“r%mtr‘égéﬁ:“?@% tP %Weé&gz?‘?ﬁngé ar insert, the
expandiappliedbleek nust exert a correspondingly large radially outward force
in order to overcone the insertion force, to thereby hold the drumin a
proper orientation. Fuz~thernore, if insert requires a high insertion
force because its outer dianeter is |atger than that of the inner dianeter
of the drum the circularity of the drumcan be distorted during insertion.
Therefore, ideally, an insert is inserted wth little or no insertion
force, i.e., the insert only slightly touches or does not contact the inner
surface of the drumduring insertion. Referring nowto Figs. 3-6, insert
50, in accordance with the present invention, is shown therein. As shown in
Fig. 3, insert 50 is preferably fornmed as a tubul ar nenber 59 having an

. - — o - A I .




arrows D. Preferably, outer diameter 52 of insert 50 in a relaxed state, is
chosen such that when insert 50 is provided within a photosensitive dr~un
60 as shom@ RMsBFYy. 6, the outward radial force in the di PEFVUOW4TI7+ar r ons
Dis sufficient to anchor insert 50 within drum60 so that it is not

necessary t @, si:ye. 1o _ensure e immbilization of insert 50 with
respect to gﬁlﬁgégﬁcﬁ%%er%ﬁ%ﬁl%mgg 1;v~6§ﬁ%1n5${¥’%%?n§%§q fiTlE PR i al .
Howeveripvenfio® presently preferred enbodi nent, insert 50 is made from an

el astoneric material such as neoprene. Preferably, the material used for
i nsert 50 hddgun4ds asideandlanagdvievrofla phiotochrdwetive dheo ¥ BiRGHesandneengioal d

strength between 10 0.to,100, 00 si. Insert 50 may al so be constructed
froma i1 ey phy P are SAGRRvar AL BT AfcDrita 0N PaERnYeRIen By

const r UekitidHeWithmSHotdohBudeirgn Mt eri al . a single insert can be sized
to fit various sizes of photoconductive druns, thereby reducing the burden
of st ocki ng Higure driean akérnative enstexdirperft of aulirfséx necurdmi 2@ theghresent inFentioner nor e,
such material. is_r.eadily avail ahl nd relatjvely easy to . obtain in various
oS he i iENE 848 7 arqrputlateior e Tufier msinrodsgbBRATan 0T ESEREY of frod
Wi th ano i BEsedli AWBARIn, Of approxi mately 30mmin a relaxed state, a wall

t hi ckness of approxinmately 8mm and a wei ght of approximately 200gm ft. The
t ubi ng was digwtOied sestionkl vibw of thednseti shoemndn Fiase 8 edluigdniepticapiptooxi mat el y
26mm and was. thep inserted into a photosensitive drum having an inner

di anet é?hoi?fselﬁﬁb‘iedﬁ%t ely 28nm thereby providing approxi mately 1 nm of

cl earance bai; . 2 b I ro.surface of
Che drum OaerEng t Br el AL bEE furtier Elfod e O R bt Sy B MR G i

t he tubing Vgureel baskil dhdirbtearmdiiodior dweringandxgsanidtadiphdttondasiea

pressurge cont agi bet\%ggn t he outt)tgr surface of the tubing and the inner
sur f ac TR aceadipe e futher aspastobthe eresentamyenlipnof the tubing in a rel axed

1L 0 R DDA el

f or andhwentiog. t he tubing into the drumw thout the need for adhesive.
Furthernore, since the tubing was elongated until there was a 2mm
di fference dagwerh? ardldillustraigiadnethed ofonsertieg aniriser inip@ phatconsvetiveli anet er

of the ﬂﬁfﬁ@w&,{ﬁ@gﬁﬁgif{%ﬁ%ﬂlb‘%ﬁ?ﬂ%§?,ﬁ1;etp§%8§\${5?${§er° insertion force. An

alternative e i men I'nse ﬁpg. 7, wherein insert 50

i s const ructRigures 1 6and 17 slidw b anghddudl naértiie &h Gisert GnRGpIBtdRbHNRLVE Mg

| ongi tudi nal | y extendi ng menbers 72 provided around the periphery of nenber
70. | n acRPrdingip adimthss embediment of therespntdn¥ensiobodi ment, it is preferable

t hat an out gf;,di : . ' ' I e (_than.an |.nner dianeter 62
of a photos ?ﬁg‘ﬁ’?ﬁﬁé %%@éﬁueﬁ{r]? %Qﬁﬁfh%haﬁ%‘%dzﬂ’@“%@tﬁ%l’%ﬁm?‘B’&B{.“)‘r-n this

embodi ment, Higures 1944y depidi dedlterRbdanbotdmsRb e prasdnftveRlion. of a tubul ar
menber constructed of an elastic material. Simlarly, longitudinally

ext endi ng mefiswes29A-Edgpigteet pnothrs embpdiment ofithglimyensionr od shaped nenber s,
not necessarily made of the sane material as first |ongitudinal nmenber 70.
By constructing insert 50 as a tubular nmenber, a shaft nay be installed

t hrough the ceDETAILEDIDESCREPTICH) OFTIEH Pi popiVIBNTgTRge form ng
apparatuses. A further enbodi nent of the insert Is shown in Figs. 8-10. As
shown i n t hdigi hephematicallyaiepresmnty an isangs forming appatatuhin the fornodf aa conj ugat ed
sl eeve IL.n. the presentl referred enbodj nent, ,corrugated sl eeve 75 has
2 o TuRteshPich SuRGEBR briterk S e B blen T st AR P ISR o
al ong tdRumends bladédlﬁﬂ)o@%b%hé@c@iieﬂé]@ss!losﬁ{dtis@Qﬂﬂfﬁﬁ%d%?rarlﬂﬂgtmp%ens define
inner folds 77 and outer folds 78. As illustrated in Figs. and 9, sleeve
75 has mgsuling kghtds Hepprojeded omata phetogensittverdramdrbyt wey pfiareoptitabsystear 142 of
,drum 60, onstruycting sleeve 75 wi.t.h corrugations as such, the outer

di anet e‘e}]’d@e ch?m;sﬁxag;t\;gn ?%V?Q:}lsg’a‘gﬂgfd%hﬂeﬁﬁ ch%‘%ﬁ r%]ﬁ)eéﬁgaﬁsc?rﬁes‘ﬁga%hom in

Fi 9. 9.elddtiob@RE Bttt fm ' Fl U Lol

.suffici elér?tﬁlry el astic ?%%efﬁ@??#gﬂgérag%il g1#y%§y%@gﬂ%@eﬁpé@éﬁgh%ri ng the
i nsert tofertto thendruinninterdeyelopdbeeléetrastatid latentGMagdr Bdper alfey from ssdutdeislsy of
sleeve 75 at the inner folds 77 is larger than a stiffness of the sleeve 75
at the outer folds 78. By constructi ngg_sl eeve 75 as such, the degree of
reduction of the outer dianeter 52 of Sleeve 75 achi eved when sleeve 75 is
el ongated, is enhanced. For exanple, since the stiffness of sleeve 75 at
the inner folds 77 is larger than that at the outer folds, the inner folds
77 resist expansion nore than the outer folds 78. For exanple, as sleeve
-14 WD (12/0523S2 PCT/ USQL/-4757a 75 is elongated, the inner folds 77 and
outer folds 78 are expanded such that the inner folds nove outwardly, and
the outer folds nove inwardly. Therefore, where the stiffness of the inner
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-phot osefReheY

phot osensitive drum 60 will be described herei nbelow. As sho~u~l in Figs.

11 and 12, a nethod for inserting insert 50 into a photosensitive drum 60

i ncl udes wbagnsasat |y el ongating insert 50 in a | ongitudi nACTASB737éNn, from
a relaxed state wherein the insert has an outer dianeter |arger than an

the i nolBIBsToft f F et RISREL e FEh 1 Hha « BaCproB0: D s ioblbetoRE avsy-
G am 60 T the @Bl isGRTok XA thE Bapdir The PURiTEl e R b A I e
50 is r@hichstwicallyatilivingheat, fixesrthe toner ingage to Slegeper sildheparser prthasur e

Shot oseRSer B0 thiMiosapPative A et ble 13 g HEoS ApuaTisam rom s baskes 80
are for g 2o (ﬁé?ﬁdéwlfg,iﬁfémﬁ%h%gﬁeﬂm@tﬂg&irwtioh%?%tgiﬁo?fﬁﬁf?&gf Th3g itl%gargﬁans

90 such as a wire cables 92 and 94 are I nterface d

'second easilugltonér iemaiming &Othe Vifure aftabthe ifidgs is ttahsfarredtoethel papdr iy eugved by

phot osepsi ti ve dr.u nd wire cable 94 is immbiljzed, with a vise, or
the ik e(°}1. 1@%8%5%1670 JPRET IF@OY‘WLW zsﬁ’llqdéahqncfa% ingo & geptaing(nphshoma)

di recti gRyvifed ; ; N . e itnsert 50 1.0

el asti cgtltbl y eeﬁgﬂ%eg” % Cﬁlﬁ?ﬂ‘éﬁ?n%rhg'ﬁ gg{“ éT} %sdﬁhéar?rglt%zlr&egf‘ﬁﬁﬁ@elp tltl%ghq’rg%jg%g? to
an out erchatgarmdlee 6,56d wid mrhcdss iegpedied for die dexsBndggan i nner di ameter 62 of
phot osensi ti ye gr u‘gn 60, ?nce insert 50 has been el ongated as such, drum 60
can be noved ¥y erschsmaiicallstepussents aipsiptsr dewige foswhigh theepresenti invemtionos alsoi nser t
50 i s pgsiiichoRe i . then .be rel eased
such’ t pap IR ooy 3P0 I Effce. i dofined Wi in? Bnbtbeseh &PiSs EBrny b RS
arrows B imdgey way 6f giconbrol amid whivkrigbyideswvidas signd, for ea8pleIbCARESC!
between the, inner surface 64 of drum 60 and outer surface 59 of insert 50.
Wien dr SeARBEE Wity ddedaser sqapaing unB30 thus ravides 2 latant gnageonta thei sal | gnent

bet DSl | i t 50 . first 82 of
Choorc BROSHASEAE a2 HEN RG: GBS J{ISRRY cBRoR s BB ol £ i 00
from sl imagegs deesloped$9ra devBlopiipaleofc@ne, arsis HaaVErrédofafer, hick i Ff &R, 82

of insert 50_is preferably rounded so that the insertion of insert 50 into
dr um 6059Wce3$n3 thy Rager pssesberwrenibewhaosengitivedruas3 2 ataubackup atibard. sl eeve

75 can | | | he.as ro 1 through open end
79B, ang?l %géiﬁgl?éngfgggié@ a%ﬁagﬁ’%g\.geﬂgé g%%nv\%&ﬁﬁ’fafegmng?r VhE PPy g‘f”{"& M§ener at ed
by cont esllerdwaidmadest Residudlasnd¢hh 86 eeridved|byQM@eantngaladd 476 i nner surface 64
of photosensitive drumis sufficient for causing, when rod 81 is pressed

agai nst cl oséd sbawd be Apparent feane theaforegaings theipbotpserEBiveurimtis etiticah o thet er

di | 75 | h th | 75, i de | d
0. ¢ Pl Biafe TRk B For B e BLGRSwnDE. el afeioBer e BN e or
machi necospedie biidinterh@ Nt o/ BurhBerdf @BMPbRSt, bl BB cﬁ?&’gé Ré1icr NAL ogﬁlﬁl out er

di ameter 52 of sleeve 75 is reduced to a dianmeter smalléer than that of the
i nner  sipgsclermingsystamythe develggersericorthe hackup eoltes ahd thegfieanirsbladangAsthesuch,

sl eeve 3y it hout ati.n ny .substantijal. friction with
ohceve Bn AR Rl Aol R I R RA S el 2 S

f ur t her imapérfedtionsin thé diubaitRérthe pé Tlab f&estithd \@rua) etcl GFurt ,Wr@éﬁ%@_
PCT/ USOL/ ~757-t insert 50 into photosensitive drum60 is shown therein. As

shown i AuIEeny is applied tq thecharge reliar 16 3rh e dltegnating ehargé camalyo hanel atdrdengagi ng
means 9 I in irst end 82 and s nd end 84 of ..nsert 50. In this
oo i dse SRR I alk he B Sp o GR0 it B fan Bb Sifliang! camtiokel 105
and 104 thefcraih With B¢RAAGH DnSibekS iﬁ&adiﬁ@ﬁleﬂc%nﬂ@bkgﬁf g&g%fo%mfh W th three

way (or nore) expanding chucks which are configdre age wth the
i nner sdevehemng deviest. Theswerativn of Exparge rolter bhsialko Hedd foenyd toezeatiarcdrede t 0

This. enBRHtnst Al ERRRRh e iy s BF Paen isg o vy ety Qe

conf i gujsedlsd Be1EV¥ Lo BpobdftiaP Bilisd 18 HoRledhiNe vitLatRATE R fifn, i N @

longitudinal directionand to control the expansion of chucks 102 and 104.

| n oper at i onTheigterationaofaioisg antfoc kibt@indn gitigreatcainphnitd by arleiiogitiohas thel 06
of first end 82 of insert 50 and expandi ng chuck 104 engaged with inner
surface 106 of second end 84 of insert,;»0, first arm 108 of tool 100 can be
noved in the direction of arrow F vvhilg second arm 110 may be noved in the
direction of arrow G so as to elongate insert 50. By using device 110
constructed as such, there are no conponents to interfere with the
insertion of drum 60 over insert 50. Therefore, drum 60 may be held froma
first end 61 of drum 60 with an expandi ng chuck 114, for exanple, while
tool 100 can be used to elongate insert 50 and insert insert 50 into drum
60 from second end 63 of drum 60. Using this nethod, insert 50 may be
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desirable to avoid the use of adhesives. In Iight of the problens of using
adhesi ves for bondi ng end pieces to photosensitive druns, in one enbodi nent
of the preeerds23fventi on, gears 134 and/or flanges 136 maydraidoontad
directly to insert 50, after insert 50 has been inserted into drum 60. For
exanpl g, as shown in Fig. 18, gear 134 and flange 136 may include
connectagg qvalily esinacsiBe drum s net smogthhe andansistentlp intexacimrwith 6 wheri nsert 50,
Ther ef ching.end pieces 130 andlor, 132 with insert 50, gear 134
and/ or Qérﬁ%on&g%}e{ts%gg?eclg{r?gggorg%lilg@?@tﬁ*ﬁ‘t‘% § RSB RPSTHBK 2RPSE igLEeas in Whitksi ves
di r ect itys harddsiebdt(@ndesbIE MR L Apotd], UAA/BPondf VAT ndtApELA: irRehSrelisRAged W thin
drum 6Q, and end pieces 130 ang 1%2 suchnas gelc}ar %4 gﬁ%ﬁ%s?regﬁngnge?l?, 6 are
-mount efPrméngsihe megedundesimblegvhite spois). deesytied apiimal irpages ean alsabedalr yvermunt ed

upon f | hafit .] s iLized, .and disposed within a process

cartr ?%%g)%tégu%éegsu Fl%%rfi'élanh‘n @bﬁ%&%ﬁf‘%‘gﬁﬁr Irbexﬁnpgl,ay,_aft_eﬂ@e driphed/ Us2352
'PCT/ USbfidratdd fof ahufibef bB Sp3se erBOMRatidnl ©f B{e‘?ﬁﬁlﬂtcah?%ﬁﬂﬁé R dodfis_several
i mportant advantages over noi se reducing inserts o e priror art. Fir

stly, By cybindricalighepegf therpimmdepomesmoiedmperfostc Fhisdossofithotlaggngsd i ve drum
h.has an_outer dianmeter greater than the inner

fromap_ el.astic menmger whi I

di anet %‘}“?%?‘ﬁ?%% d&%‘%ﬁi‘tﬂ‘ﬁl %“l tﬁ‘é fraageivelity, and thy dosgef eﬁCﬁgrlwﬁn ogarawreuch t hat
it calg e i ; ' r. dianeter to
be Son Py SBebuARlibloe, SRRELE IR dud DPEGNe] SUHER bl rp Gl

achi evisscasted adargér rgagriitde thaprvemild be theaasoif siee dreshueére Gmobay fotdthat ogan be
inserted w ih litt].e O#WPC@ lnsertion o_{)ce,, whi | e generati ng the relatively
hi gh r SRS 7 ssheiomye é‘ragﬁ%aﬂé%n NIEHOR faealse ek antfayancerta theher nor e,
since bitRatdibhe SRk elor flost Bl ARGy ofinéabgldicd state s larger than
the i nner dianeter of the dorurn and si’nce nateri al’'s whi ch can be

el asti cal | yInddrderdp aveid casedies awoisbadmzguipnicanthahOfaPREG SRSy eaRAGNEPILS €
danpeni, n g}rtgﬁeéti es, .the insert provides nunerous points of contact
bet weefl uﬂh NAAF patfd respBancs fieduengy o4 the dspmidess detanatch Ht ebanyanfithevi ng a

stron S & i i bt I since the | rt according to
Che. pr SRlunding 2RBOAG, Shi BLb so MR BB oot Fechltbint ARBE o ok s 2

gener aingtie dudible gangee ratd w@sulqfif vibratioh gkodl® bedur,i0isApRATAuRivehiisd tuses the
insert, there .is no need to increase _the thickness of the drum Therefore,

the prBEBERCY dRFS MOF BHtch the of theipsroppding compenenise Inadditian: the ediseistriot

virtu oV } | e. form ng apparatuses.

Ret or o120 1 REHRGS %o GERAGRE) & M FeryBh of BBETa Bt Hitity SRBPHEHORGE:  on
i s shotiw appiiratns.t Howeosr] Hagmigerprobles infduid eabbdugin m diRiHnSont, i @ gaser t
200 i s i.n th? for§1 of an_ el astic nenber having a plurality of 'projections
on t hedye st oy redesiensfooling neqessary to ghangscthe disensiamae. iz thei tybe thitknesshe

pr oj eckq j.ections.202..with a plurality of such

o1 o) ot Bn e E e N P L L RS G el o SOt S ner s of
the entatisfanent & goideossing sbise dhd/otisibemion i8Il BplREAREL pisaNBARIns MindehiBe | NSETt
in arelaxed state, .is |larger than the inner dianmeter of the drumwthin
whi ch PIRESSS ﬁ@@ﬂ‘fgei (Withyn whichithg,daiavis dmppsedh gan varp withsdifferetmatgasirengat ed t o
ease | frehbd ' . pbe elongated for jnsertion. |nstead,
the insert Be(i:eggg msl(l¥1 %Iﬂ;ﬂﬁg&é&@ﬁgﬁeﬁ%@ﬁ?ﬁgpﬁ% mcaﬁn@gestd%o FERDRRASERES) of t he
I nser tisawt alwapsidicisage a9 that bEthepbbtobdiRitiveldeuwAut er nost di aneter of the insert
is larger than the inner dianeter of the drum Various materials are
suitabl e fofnetherapRrPach s mininfizing agiserphdéor vihemtion e photosensitive fmnisdris of

et hyl = known. as et hyl ene- propyl ene_rubber. EPDM
mat eri als Q&(;: gﬁaﬁg\?y%la;rp%}sl@éé%ﬁ e%émgﬁa&%‘%‘ﬁ%ﬁ”é&“ﬁ}ﬁ o IPHIFNEL: thetuse t he
pr esendf d plugbipednsert danibe uddedibRidh¢h tvdi i [ a
.hardness ,?lngi%p,ee rsaen enof. 40- EISO -19 &\%Deﬁggg%ltgglg%lgp %ﬁ‘%{s@lﬂ/ei}b@?@%a{@
dur onekasticulamapsial #ﬁfﬁgem wiithinathe divash, anddfimpoperiyoplpredy the @lwpewil it iperform

conpr essi set characteristi.cs for use as an jinsert naterial. The use of
.annul af*° %j}j" 8’&4 F%‘ﬂ@eY%}WBFSS’E h?sqobﬁ‘?é’ré( rgaRieblemsn &n addition. dhe Ripg Muskf er ence

to Fi s ddaainid i ' . i . into the
drum g?l en c eﬁ?cﬁa)g ealiﬁsl,)Il E}cg’?sﬁgld #1?3@%&1%%% gjgtﬂeggltﬁ\%e%%& {h%te&g Iriggglls (gzgc%%érgblgr 200
and the interior surface of the drumupon insertion (i.e., as conpared with
a cylindrical insert in which the sutlflace of the cylinder has a dianeter
greater than the inner dianmeter of the drum. The use of projections or
protrusions can al so be advantageous in reducing the possibility of

damage/ deformati on of the drumas a result of thermal cycling of the drum
and insert. However, the projections neverthel ess provide sufficient
surface area such that, once the insert is disposed inside of the drum it
will be held in place by the contact between the projections 202 and the
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terns of the total nunber and the nunber per uni~ |ength) can further vary.
Al t hough the insert 200 is referred to as an elastic nenber herein, it is
to be undeostmesdst hat the entirety of the insert need not Hea/€80a8137¢. For
exanple, the elastic nmenber -20 WO (12/0523S2 PCT/USI I 1/.1757~ 200 coul d
include a rigid support, such as a cylindrical or tubular support, with the
el ast i cPlage engesnsesiedy Fitdug thealug wish ah gdlesivgspo be cumhersahe,stnideoniatresultin

coul d bg provi.ded.about suc .rigid support nunper of t hods, for
excarp! o Bt R Rty disportdias HeBRRTs ottt devtreh sicha e prafa
SUPPOT t shilt\if e Qi ii§ardspéri&l @%ﬂ t6 cURALES Bk aﬂl'ibsﬁila: Boh@nB 0L irfe:t AVEE afhch 1S
pl aced over the rigid support and adhered to the rigi él support, or by spray
-coat i ngalse cemplicates ragycling obtlesirinm. Hhareinieaferanme it isheilized)itie druppoild be

Present | it is heli evedFat lge.rms{1 ost, effective tqQ provide the insert
f or med g%fPF‘P UPogy Ingqriion, o SiRedhg gum ig;sppparicd ﬁﬂ@gwatmarom,plvg;rbut

_ | o . . o hal i ;

oot | o HoLot nerr patdafes A BKAR b By RERNoBa0E L] BY Fihe Ry

(wi th thet beododsistent widk tgt bfilcations|od thepdrojnesthérahe) that whérs theoplg isuligisad. ood
t hat ot her t hods a&F al.so possi bl e, For exanple, the insert could be
injection no er,projley fhahbasyarisem, 15 thatdhephatesensitifrcoatings on the ater or

subj ect ggdcP oRtHeEREm 4@91? [ esined, contours acid
proj ections ion t he oi%%?ﬁsur %g%gq@f&ttﬁ% %rgge%?{gg&&?g%oﬁ's i%g%glﬁaﬁ%iﬂmm
respect twehga miepfacturieg grawess. (Phesaforeeit haobeeh knb@mso afe dlhéxpandias thwk 51 0.
19A. As, sho the jnsert can,include a bore 204 extending fromone end and

wn
par ti al POIAtRe dughwhilea prasesss beine perpmaedomit hy expandingithe axpandingshuelod f or

assi sti | 4 i t 14 t rLum For .exanpl e,. od can be
hoert e ot B inh luflacd Oing ARG HgRECer 18 UMttt E REediBlY S04a o
t he apepamicelaPiddert,ithe eNpaeding RBudk®astextit b QofrBipoddinply 1pe rAfsNY MitharD4 can

al so be_hel pful in allowng for conpression or partial collapsing of the
i nsert {5°¢ Werdeiooyprepme thesinsertion feyes, o Hierabytheld the dewm im 2 Phaper conpr essi on

or partj i e g I of the bore 204 can occur if an
i nserti gnértngtg(%d' ﬁgﬁ{&@ﬁl&g’e@ a&%?sgﬁﬁilﬁ}se%%ﬁ?%}m?ﬁ?fl ?%éeel%‘?c?'ése S (f‘ﬁeé bore 204,
or if tHmnetsds lardes tiphabad it @nétianctendivhé B, the &ikduTdrRY of tHeQRhmWaH Ch

extends into the bore 204. For exanple, the insert 200 could be urged into

the druB§ B&ﬁt%‘fﬂldwlng ingertigne d hevsTorgeideally, aminsert dsinsdrtediveith hitleror nuvinsertion

i tabl I ; =t ~t h he i | d. b d j he d
111 Racae- He BBy Sl dnes P fob R ham i i o S BEol i deim of 1 ne

i nsert d0¥3ngingértibna reduced pressure applied to the opposite side 205 of
the insert. Although the bore 204 is shown in the formof a cylindrical
bore, it is RefemdngpemteFigsd3-bninsert HY ipaccordanat withdhepresent tventdrmpes. For

exanpl eg, the : . r&,. triangular. or circular with one or
nor e flgll}lgesthtQ %ﬁlgré\g/)?h gagin%elg'gadﬁ%égteﬁo? Pﬁé?gﬁyéﬁﬂ?%ﬁ&yﬁﬁﬁﬁﬂw@ ' Hor es can
be advahaviggansutet diameich @2 and binidrRf Hiimeha B8 d AisRESWA iPPigt 90buterdith&iet 512
insert could then be twisted or rotated upon insertion, to further ease

i nsert i Brthe pufer diamejer of insert 50 inyprelpredstate 2P RfeTallEOMter MiametassSisdanger n Fi g.

19B, a i r n line.at. 20 could extend laterally fromthe

bore 20 a@o%gg?%e\?;a%nééé}lg?yogg’%gtooﬁﬁqs‘ﬁVesqrﬂli‘ll r PSAORTIBE 8 fserti on tool can

then be i nseniceskdiiito thdi@viiaion, aidér swid ébnﬁ%ﬁreg%mﬂth&%&téﬁvdl?ﬁ&tefﬁ?of nsertion
e . i's

tool extending into the keyed portion of t ore 204
ar r ange st S0ispn peisaduerst torredismetier S& waidhyis less thap loe eqiralito inhet dlametens2 of) t he

tool, t i L 0. ur ged ially ipto.the drumwhile ratating, thus
further Bgc%tjg%ﬂ%? lirtlala d?‘i@éﬁ’t‘?’%ﬁﬁﬁf“ﬁi@“eﬁ%&&é %@SO%B‘%’}%‘ gxie Eé hPﬁm To

f urt her egasgle, Bfeplihd &fw PP, 8/Whé inbde50 Refdoafeli 'n?f}fi mﬁ%iﬁlair%ﬂ‘sﬁﬁ 58 it he
.drumfirst) can optionally be tapered or charfere not shown 1 n the

dr awi ngéhe. lwsh@hagamiws A, thae gutet 6@meter oiffiiskrt 40 deduicestal antomter dffetexiends

firomthe.end 205 of the insert and into_.the first bore 204. This aperture
can be BRRHHP 855 fhan,or sqyal i@ W&e’f‘é}m\?@ﬁgé ﬁ&tthemhet?@mt% drimead: Prefgrablysent i ng

coul d bgysdRshaRkhEe ﬁ@mtaﬁlae}lasﬁ@?neit Whi&oﬁﬁw&ﬁﬁeg glgtér @3mBrePbPHQ8S0 i barri er

wi thin the drumwhich could result in unequa pressures on either side
of the insert. Since the aperture 206 is smaller than the aperture 204, a
wal | 204a remains at the end of the bole 204 to provide an engagement
surface for an insertion tool as discussed earlier. It is to be understood
that the use of bores 204, 206 extending through the insert are not
necessary. For exanple, the insert could be slid and provided with or

wi t hout venting. In particular, the bores 204 and 206 could be elim nated
so that the insert is solid. If venting is desired, small holes can be
provi ded which extend through the length of the insert or, alternatively,
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The use of such ventilating expedients can be particularly desirable if, in
accordance wi th anot her optional aspect of the invention, the interior of
the drumWwe@ 2052381 with a gas w uch can further assist in REAMRIMHTGS Of

noi se/ vi brati on and/ or which can provide support to the inner surface of
the drum, Thus, after the . insert is placed within the drum the interior of

the dr uFstBskioitiameten 6y wikighhis desp thancarenual do imer diameter 63awhercinbert 5§ isi n

conj uncgy A the i . I SkS: 1: neni. 0i.se or vibration. This
gas cou%lg{?%tgsuoﬁﬂtes 1@%%2@?%? gFeé.a‘r;"is%%%lr‘& eﬁ%ﬂ?ﬁlémf]sg)ﬁ'@ St?ﬁ?’f]ace of the drum
such that thBoxdsxampies itlieselllknb@hin tife HEHOIM nfbcH&fes that@vhen¥ dhic1 S2352

PCT/ LI SO/ ~757- 1 The use_of a pressurized gas can be particularly
-benef i cPEMbeRis sirptshgdqig a first dizastion. the elastiamewberdvillnontrads is avdirectinrer i al s

215 MR A RS SR M
i nert gimsFigQ, er exaaphs whet ibeAS0SY blohated B@b hﬁbﬁtigﬂ%faﬁﬁbus%ﬁlgé&itaﬁg@iéirgﬁ] -

beneficial insulating properties. If a pressurized gas i s used,
seal ed efinagrt Hf) sheinks it thefdireetéon ofsrawsdhdAp slesauin Bigt 6, ovhenfingeniss 0 ist er i or  of

or essur v e SOV iER 0N P Gnselaf ibepronistucaiirecs o dirction

at nos pheff fowsIOewhisk tetebd dAlRS BH ekBRRiHAT | i ilead; i th
enbodi ments di scussed eeg?l ier (e.egl.;, {NI t hlﬁﬁgtegg%ﬁfgegtugg{%éﬂegtlea?gd t ube

i nsert @newuPrduefsiablys pucediametep 52 ef snseit 50dn gaalaxedrstate, g chdven swhethst agai nst
the in wal | .t he dnun.to thereby further assist in_holding the insert
i n pl ackngd s Shis WPh‘ﬁ?éj o &%HW%%P%SIF@F drn ﬁ@a%w“tndnﬁlgé, theoputoend,  an

al t er naja@ial @drge R the BRedtNITahBWs THisSaf et b Mhﬁhnr%ﬁﬂp Wﬂiﬁ}cﬁﬁlglnéo gein
the formof protrusions disposed axially and circunterentiall'y upon the
out er sthat iisnasmeedssary bemsseian adbedies toaRBure It iwondbilisdtioh of ifkartS0 A r

pr oj ectli, ons ﬁ)}‘ Fi g{[s 19AD, the protrusions of Figs. 20A-E have a di nension
in the CTPELEPENY a1 direction of the insert which is smaller than the

ci rcunf er encysef sb RRVIHRSEHR oAk | ] Lons:. Qf Fl 1A t he
di mensi ons of St he prc}),j ect ieéins a Oe?}alg%tl% '@t#%gggﬁ&%@tlﬁgqrgésegﬁy pge?ére% o)
smal | erembedimehieisen §0 lis mhdd frami ansdastomeic mirenial suth ki geop28fe, PasfeMblyh t he
previ ou%ﬁ%%odi ne%t it he :ff@ilgrt 220 can include a bore 524 to assist in

i nserti o3| sed 9t insert 1@ hasan dasfis lengaling L hetwaanel 00%e-566%mndja yédd i ons
can be geihaii RYSELS] Q 1ot N i i the,fJ ction
bet ween thg i nner suFfactg lgg’otﬁﬁgyld?éﬂ%@%?ﬁgﬁ?%es8&?Sh$gt%ﬁlf§(%§ﬁyﬁg%£e

i nser t i materipl sudheas redit evithroajtonttilaksadded BY bonvtrthoting/aninsaig wiswgesn the outer

sur face o{e .th insert and .the inn%r syrface of the drum so that additional
gr ooves™8F g ﬁlsmﬁgeéflf‘m%aél be,stzed 4o it vareus size of phntecondugtiveglims,dherebyw ent i ng
i's desife@fcin@ el Bur@ad : ' . vjded, e.g., a

bore si r?i I_.anr@t o] }%dﬁat g ﬁg)%@xl% &é{f&%%gllzérﬁﬂﬁf%ﬂ Sf%%:ﬂglr%ﬂbég?egg&gﬂséndi ng through
t he i nsBurtheamore, bunhahiterialieteadién avdipblcind r@&ﬁve@ﬁéas%*ﬂ@o_@tﬁhﬁfn VaHbhP§igesof the

insert. As with tPe gr, evi ous enpodi ment, the bore 224 is optional and could
have shapes ©OFf ABiLUsHatveS¥ampls oidasert Hi neopranaiubipgiwasiformed wigh an edtet o

util'i zegigmbemk ot b ' ' ' Jon of.the insert, In
addition. as W t@g?)ﬁféla{lg?%% ?8 g%%%%?@r%%t o %géﬁéﬁﬁ 575 ¢ a@pf?f‘s'@ﬂeiycﬁﬁm’

opt i onadtidya Weighbpiaperbximately2t0gmefl. The afity wasaretdhed uhfil Be LiRr diadBter AS
shown in Fi gs. 20A and, 20B, .the praqjections 222 can be provided i medi ately

S23  \WES TeRU9esH0 appropimatel domm, and was Aagndnserted infe aphetasensitiv dramnat el y, i n

th :Eli . i i 222' . d

e o rBRaRE o gikth6r oA AR RS 1REB R ARE BB IR BE L o

of the ¢leaande.betweenahedutef surfaee 6f theWiBiRg and ihalinddh 5@k OF 1Rf aihe cbr;bé?l%é , at
e

.least three projections are provided spaced about the periphery o

drum HYREgeYashoved tp p degirestnosition witlie the drumgthe twbinp erms ofleged pncetieicbps. For
exanpl e i.n F.gs. 20D and 20 t.he insert will_preferably have
from 6- lf%f)erd éjgl g%ﬁ‘qng r%gdé pé%aesé 4PEFSPHE CS@EHRF?‘E‘?%H& aptergurface P})ﬁw&‘bl{l& and

i nsert, the iater bindidce ol heGRIMMEISIAR (BEBAIBF didRRkh Bﬂth'eﬁiub%%{n%eﬁ%ﬂ's%t@& 560 . A
30 spacing is shown at angle Ain Fig. 20B, and a spacing 1's shown at
angle B in Fig. 20E. Three projections, and preferably nore, about the
circunference provide stability and relPrabil i ty to the insert. As above,
preferably greater than two projections are provided in the | engthw se
direction. Further if six or nore projections are provided in the

| engt hwi se direction, the manufacturing costs can becone excessive and/or
an excessive amount of friction with the inner surface of the drum coul d
result. The inserts depicted in Figs. 20A-20E are one inch inserts for 30nm
druns. However, the length of the insert can vary, particularly for |arger
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As with the insert of Figs. 19A-C, the enbodi nent of Figs. 20A-E can be
entirely elastic, or it can include a rigid substrate/support with the
el asti c Mmi@oOR/MIBSAi sposed over the rigid suppoz~t. As w t PQTHESOPRTETE OUS
enbodi nent, the enbodi nent of Figs. 20A-E is preferably formed of an

el astic ' I ronet.er hardness. Thy i ght of _the

i nsert 53%%%@16 %%gﬁ%&é\%fﬁ%% %%?ggg‘?’%ﬁﬁg’l%ﬁ@ﬂ@?&gn amals rediallyi ze of
the dr autwaiddotdgorlarhaiing fhetiiingoe! RmONRABR felied fiMARICr [ al s and

t hi ckness of the drumwalls), as well as the configuration of the insert

and t heF'urhennerg sincesthe dahingiwaselongaterbmitil dhers G Qandiffdience betveen thd |

prefer lave a ight in the.range of 30-100 grans. Thus, the weight of
‘the i ng;e{h%dg &Breoﬁliﬁﬁﬂgwg%ﬂdtﬂwm@i ’6?“8? hgidrgmgthe fyhing\euwidhbe insertede dr um
di anmet egith 786 iseRidnSordr unms, this ratio is pr eferably 1.0-3.3 granms/mm

Typi cal nomi nal drum sizes include 24i~i, 30mm 60ntn and 80mm wi th 30mm
rand 80mMm bel Areléeinativetmmbidigmens f irserns0ns shibwen ih.Fig 37, vhefeaiTraga s5atd 0 for 30mm

druns als rks. well for .2 Larger druns will also preferably have a
| ower ﬁoﬁgtfu\%gﬁdk‘f’ﬁ%af’éftilﬁn%?“ﬁ%‘ m&%%?%%d 3 Piuealigy of lloagiglgﬁnﬁib’&mréingjr uns
are sormér 0 ; i Sr‘rl}ﬂ{e I Vi er ot re
massi ve i nggg ?@ﬁ%@kﬁf@%ﬁd tge Fo g @b?}ﬁﬁg@?%d gﬂﬁlﬁggﬁbﬁ & eni,gs gbgﬂ%oxi mat el y

3 poundyeyiows apprdimentaitds prefssblgthatay onendibmette S2 behserf HOSs grbfbr BaAHRH dr s,
80835 granms, with the larger sizes contenplated

the insert is preferabl > h t )
f or usé"’i}ﬁrtdili"’?%?? Ofgerﬂ%éoiemfl%d%@nm whichéasertéOgs pravidegr boghiscs or

d ' i I ' l.so. tp b tood that, in i
of St no SRR G /Dbl i i e R RISt he

desi r eccodstrrpémi afgneddseic mateklallsSinfililycloagRhdEnally &lterlisgMbhBbrs T2 48ay(Ke B

30mm) qflup acﬁ,pﬁi)r of 28 graminserts could be utilized such that" the total
wei ght TSGR 9fitroylareor ded shapgd megbersy nefnesessamdy maargeof ti8i sameamatyrialfas first

L or O Jbfithdinab Qe 701y RGPS 355K R RS A IR A oo ot
of Fi gsnstdlied thyouthehd cenesrt’d obinskit 96 ws Eoﬁﬂkﬂrﬂ;lf Bedlif $RAdERringl | 21 Ng var

i ous net hods, such as utilizing an insertion tool which extends™into a bore
of the 3PR¥BWSES.or ytilizing a differential gas pressure such that, upon

insertion, t . i -25 WD .02/.05 2 PCT/ USQLl/ ~757-4 whi ch
enters the rﬁ}ﬁﬂ%?refsﬁtim{hg% gk ggtﬁ% E)rb\sﬁr 18 $hevd jp 1gsh§%l h@%ﬁﬁ@gpf@ Kgyres,as al so
not ed dheviel0 it henstiuatediin teEfohe oS a brrigAR sldea8d IR theGRlCREy hRFIRG of EPDM
However, .other materials are al so suitable, such as various natural and

synt hetSPOPRHLcorrugated slegve7% hasiacormignted shapealefiningtayplumtityeofiaahsiar or ot her
| ast I terials. AS_JM: t he FEI 19A- D enbodi t,
The entorsdilont 76 HHAR AL TRl o iS58 the i Sh ¢ gormeioRdr ot her

oper at idefise {nmegfoldsCTit drid@htérTolde 78 2 ARGREstrlateRdh TRAL 8 AREDALSREB 75 %al 94 pht\éial leys
or di rrp,esgt?qcéul d be utiljzed to formthe contours/protrusions on e

sur f acéll tbptis ereatardhandhe inngr diemieter 62 of Hami 68.eBy sondirueting sled® Znd 20

coul d g} ifJ applyi.ng a i,n .the outer surface thereof,
for modi fl g?OE’ngtgﬁe Sfdrsfsgg%lﬁ%‘?&%lyhdd?@%t?reﬁa ?l?fg'egt;g 1¥ ﬁ@ﬂV ﬁ%‘&cf"fﬁl?fm or to

| mpr ovelahigatidri ob bhowChiFigLS.| BurtiBiiBrOMS SRALAIAS bieVis ANAHAE bAtiaRs of the
pr esent ye tl?n_are possible in light of The above teachings. IS

t her ef SPEIHLE Elagie & sanstric ¢ radiallyguttiand fotve feramshorirg thk énsap56nel d inhei s,

the in i practiced otherwi se and as specifically described
her ei n\éﬁlt%dg% WB@IE\G&ZBSZ ClallllS: PCT/US(11/.t7S7-1 1. A photosensitive

drum for an Prefegblyl, arsiifAessE BRER TSat RNkl 77
O o e men}{:)er havisng: atARIRnE SOl 778 N arBer MY &iffness of the

sleeve 75 at the outer folds 78. By constructing sleeve 75 as such, the degree of reduction of

the outer diameter 52 of sleeve 75 achieved when sleeve 75 is elongated, is enhanced. For
example, since the stiffness of sleeve 75 at the inner folds 77 is larger than that at the outer

folds, the inner folds 77 resist expansion more than the outer folds 78. For example, as sleeve
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(i) an outer photosensitive surface; and (ii) an inner surface defining an
I nner dianeter of said tubul ar photosensitive nenber; (b) a noise

prevent i oMO#20$5288 conpri sing an el astic nenber di sposed i ITHESOOH7FdI d

t ubul ar photosensitive nmenber, said elastic nmenber having an outer surface
whi ch includes a first ouﬁgr nost di aneter and a second snal |l er dianeter,

wher ei /248 elgngated; e iopen folds 7 andwwisr folds Z8rareiexpanded suelnthat the imgter falder most

di t ' [ . , ' fi t t t .. di t
s ar ghoveltbdS): Sadhe o 8L RS (AU, Tiiclork: Vpfb B URERR St erper
sai d eliasdrifeldsartager than thaguf 8@ ot Holifake s@bifoldsasd fRELEL RALtFhwimgler of

said el astic nenber may be elastically reduced to a dianeter |ess than said
-i nner dnerRdhasrthesf wewlddl thgistiffaesspi sheoisnersindiouter feldbwere egual. (Terafteer then sai d

el asti . conpri,ses |l ucality of .pr.ojectiops.sych th said first
out er rrgosvg%m}gé}ﬁfcé) Tpedion OJ%A%E?(Z 1%qr%§%qegg’g}eja§fqege2€p§g9ngﬁe£qi?% to tops of
'sai d priehgiR@idaPiEs 88 0P eHrebls SmUAderIf R hins ﬁ[@tﬁrwiitl?aﬁieg‘il%:ﬁﬁﬁﬁﬁgsfﬁ sai d

C

el astic nmenber nmeasured at a | ocation between said proj I ons, and further
wher ei rPuteifelds & actbickaess 77 Ackfiineer folds 82 s« greater thin a (hijkrespV 8k af datgr folds

annul aryoRr g ections which extend. in,a cifcunferential direction around said
el ast i c78%e éf:?(ala]%\a, 1Piai;3re§§nﬁy &F quﬂ,erglpon.{:,qlgqtr W@ﬁeﬁ@ﬂe ﬁém{ enader st

di mensidafof wadely svailabIgLk L3 ' | ' I W d a
second di (r)nansi grﬁy?n gﬁll 3%3%’%‘3& gfeﬁb%f?%dg%?gﬁfygpég{aépg, gﬁ%ﬁ?@%ﬁﬁé?ﬁ wherein
sai d f iapproxithatelysli.Gmni andsatili¢leress Hanofapproximafety @@aemof sai d el astic menber
and a pluraljty o I d. protrysions are provided at different

ci rcunfer ent‘%@?ﬂe e(féﬁ?’o%‘gevﬁbéglas §'glfeﬁﬁt ang¢eloped sndri9éy  Haweverrbisaion sai d
second (béRaS| ' r ; I, e i r and a
plurality oﬁggﬁébﬁggﬁzgﬁgﬂg@%@ﬁg@?%([:bgﬁlfaef %%:ﬂ?efr’eérlsel%p eﬁg@fwﬁ\% se

| ocat i quefemblyngpniigud ¢ sexvé as a 86p foriRo6RusBd 2ARorpaTing Slebvid 75 ot ekampleber .

2. A photﬁsensi Jive dr as recited in claiml, wherein said ﬁ)l ural ity of

b of eot SHRVE BiTpE: Sagod 8! ket jo ARERFCpHes] % bY fesinggod Al throvgh

phot os h b r | ' \ - | | ur al | of
Bl ar Py e T0 e A% § RS lobdd ST, o A0 R TOLAL e BEMREL i 1

r espectaghinstclosed ghd @D A do dierahyt dlampaed sleavt 75 ehdsthhCtheuRe dianfbterA2 of sleeve

phot os?ési tive drumas recited in c¢laim3, wherein greater than two and

| ess t H2dS SYE Cﬁﬂﬂh}wcﬁ@ja“@ml%% T8it@ P dvP dlEem $8r Asrshlawafin Figa§t sinesf sai d

el asti ; MO TV r |4t | alm. 1. .wherein

ai d t e usiof TNAleE0Re Tt o ey Rotdali: B e Taffly g Mo

menber duks damesérghis not netessargng encior 3fenldid 19BasTslecte 76 dpiag aRedioht i ve drum
in claiml, wherein a plurality of said elastic nmenmbers is

i.ted
i sposdipihcs Ge P BiHsAcE RERBAEA e tiep thaaws SuENes lifiaeat 75 and theipnest 2
total Vﬁhﬁ&t 6404f cﬁélh.%oqk En%fgﬁgiee%ﬁoggafs%ﬁéﬁé?%gﬁggg%%% '}50 wﬁendcl:lgge%te%a 7812\ ig aid

t ubul ar photosensitive
pushed through drum 60.

Alternatively, closed end 79A of sleeve 75 can be formed with an end plate which
may be flat or in the form of a receptacle 79C, as shown in Fig. 10. By forming closed end
79A with receptacle 79C, the proper orientation of rod 81 during insertion is ensured.

Referring now to Figs. 9, 11 and 12, a method for inserting insert 50 into a
photosensitive drum 60 will be described hereinbelow.

As shown in Figs. 11 and 12, a method for inserting insert 50 into a photosensitive
drum 60 includes elastically elongating insert 50 in a longitudinal direction, from a relaxed
state wherein the insert has an outer diameter larger than an inner diameter of the

photosensitive drum, such that an outer diameter of the insert is elastically reduced to a
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7. A photosensitive drumas recited in claiml, wherein a ratio of a weight
of said elastic nmenber to a dianmeter of said tubular photosensitive nenber
is in thavoamgessf 1.0-3.3 grans/nm A photosensitive druPCIgoedisved in
claim7, wherein said elastic nenber has a hardness of 40-60 duroneter. 9.

A photosensitive drumas recited in claim1, wherein said elastic nenber
hag a h‘i!f’%’ﬁ@& gl tOMTB‘i? thap diamgter of hephotasprsitiye drumy on Insert §ist ed i n

oo e CRURE L IBIORE 06 W Bl R RSB SEL

to allow gas W thin said tubular 8% hr ough

sai d el midxed st pressikd coa@TURSANG st i@ EHTiHEBESD WRE tieSendru@h@ dPifle
wherein said elastic nenber includes a first bore extending froma first

-end andPhipdesensitivedmupy iigeressssd In thesuessniembelimentaaperairestOl are fiemed in fher t her

i ncl udi re. ex dj froma second end of. sai astic nmenber
and to )g%lt %“fﬁ%g‘g{bd%@r 8?“&5&5@1 ?}{ag%?ﬁﬁg% pxggnsoﬁf%lcﬁag agviFq qabfe@?@g 9§@Eet i onal
‘area anitsficet WRE findl cho 182 aha Secdnd AP B of IB&E 56.6WifeOBle B Banentaddaer €1 N

said first cross-sectional area is |larger than said second cr oss-sectional

area, whEpugbyphetgsensitiviestrumdileandavied sable itscimmobﬂizedm'ﬁh f ivisn,l arfthe Rige (nov\O
210823 UsOl/.~757~ i | asti nber ,into sajd tubul a Lo
O ol SR e 1 i TR PO o ot v in Be.
venti| a12,@p agfo @ msérhs@téahgichupeioﬁ%atpa%qwﬁé 6&5@9@% b { fngérpagh sai d

el astic nenber. 12. A photosensitive drumas recite _ erein
sai d el reduees torambuater dinmieted 86 vehich fyiequal tppoless thay imgr dianeteasliof mat er i al

' i.d riqgi rt. A phot iti d recited in
o SPos o et b SORB ker I e bePR LSRR t . eSS o
rigid sehepiskrt 5864ntiPinBEP50 RERASE 4ifin @?.ﬁgh?%m%&??é ﬁ%dsﬂioﬁkgmésﬁed Wed ein

said elastic material 1s provide rmof a ‘cover "disposed over said
ri gid seabhesi92.and 94 can pheotheselessetlisueh thatthe aster diniricesd off inseft S0RXPandehiethei n

said pl Hirrcgcltiio% %t grfro S Bj, sehcgvifnolrr]lsFig. 6, and thereby increases a pressure contact between the
inner surface 64 of drum 60 and outer surface 59 of insert 50.

When drum 60 is moved over insert 50, as shown in Fig. 12, a misalignment between
photosensitive drum 60 and insert 50 may cause first end 82 of insert 50 to lock against an
end of drum 60, thereby preventing drum 60 from sliding over insert 50. Therefore, as shown
in Fig. 13, first end 82 of insert 50 is preferably rounded so that the insertion of insert 50 into
drum 60 is simplified.

Referring now to Fig. 9, as discussed above, sleeve 75 can be elongated by inserting a
tool such as rod 81 through open end 79B, and against closed end 79A. As shown in Fig. 9,
the friction generated by contact between the outer surface of sleeve 75 and the inner surface
64 of photosensitive drum is sufficient for causing, when rod 81 is pressed against closed end
T9A, the elongation of sleeve 75 such that the outer diameter 52 of sleeve 75 is reduced such
that sleeve 75 can slide into drum 60. Alternatively, open end 79B of sleeve 75 could be
anchored by hand or machine, such that sleeve 75 is elongated to such an extent that the outer
diameter 52 of sleeve 75 is reduced to a diameter smaller than that of the inner surface 64 of
drum 60. By performing the method of inserting as such, sleeve 75 can be inserted without

generating any substantial friction with the inner surface 64 of drum 60.

Referring now to Figs. 14 and 15, a further embodiment of the method for inserting an
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conprise said plurality of protrusions. 16. A photosensitive drum as

recited in claim15, wherein said protrusions are di sposed

ci rcunf erveatR/a$2352 about said el astic nmenber such that a c@®CTAISOOH7Ghe

protrusion is offset froma center of an adj acent protrusion by an angul ar
' e of 30 -60 . 17. A photosensitive drumas recited in

anount, in me raﬁg s . Ve,
cl ai m PESTt oif H1 PROWESANgitve deum 60 pshosm therein Asshovadindig. d4i ataot 600 fai ons per

inch g g | i t osensi tivwe diem gs recited
in cl a%lﬁﬁgém%ﬁeﬁhg’aﬁg@k gg%%%%é%’esgﬁyl fﬁ@?’%gglgﬁ'§%d apdiseeamisid usi ons
per i n&hoftihsdref@t n this eheboditiASdnpgagifE M@hs 90 thay AeRbAHARRAYIekydiigum as

r eci tevgwlﬂfg%d aiml, wherein said tubular photosensitive nenber 1s an 80mm

-drum KiZend H4. Bachwfseranding chulsi 19atani A 04 mneayrtwregestoictedovig@tireg ans.

sai o ol A(EE CAnsRaifl WS MG $f Eobdil oo e Wik BiebuBnBinthuldel voer |
‘wher ei of ig&ir050. UbkiaBingbliele BidSinhy ¥E Al o fist & Wﬂ#ﬁﬂédi%&d@qmi n a

total wei ght of said plurality of elastic nenbers Is in nge of 80-835
gr anms. may be attashed éxsagend ame 1 H. Umthis enboidineeht amms 188 emd ] 10vre mthdhed a6 d

el asti g, F rJd.ncludes a hore extendj fromone end and at, | east

parti aﬁv)lrlr(% Pﬁ?o‘ﬂl&ﬁﬁ Sa(fo(?%g}nzfg?‘? @Oﬁﬁﬁﬂ’ésri,&gﬂﬂ{ WéFgPﬁe of2gh pteEin % cei ves a

t ool flohgitithied] direttis arkitb GofkdlThd &x ' ' uliar itive
menber a%lld wher ei nlsaaild boroe IS %%aﬂgggﬁgfg}ﬂ%gséz%%f%@égﬁOg%ﬁ&?’ﬁ?taf when

sai d t@ppnqing chick K2 snghgad withsihedeatr swfaatel 06fof Smitant 82 of irsait 40 @ahdst i ¢
nmenber _r ot at es eby said.elastic.-2 021052352 YCT/11S(1 11~757~
menmber <t gn@gg ghug 4]?%?‘1%6_ W inneRsurige ?% S%I\ég&? ek %frlnm%g’éﬁMi ve
member 1082 tod WOATR Vel {1 AR SEAHIEE willeShaiaty 110515/, Sai d
tubul ar photosensitive menber contains a gas pressurized to greater than
one atmovghiarthe di2d:tioa of aorbwd@ ss ad iowdorateningst $ECBY asing devitei1o 1, wherein
said tubul ar%cfhot o}sle@sitive nenber contains a aas at a pressure of greater
€

than a{RBSHHIET PLSY5PBET LS BREORAeR s éntakieHs Sfiffethe nsetign of dpme 6B BerSi t i ve
o ke RSSO0 o AL et (11
an i nnehuck ii4.foeexkainle wileatnol 0emn b asmt @relafgatainstrt Shatdansaphiatassnsi ti ve
I”ﬁg?g;mg)g gx‘hm%d" fom se 5nedveen%té3oor} dcriuen% I6(6.e [Jcs?nrrgptrhlissrhen oc?, r%ns?alrtaSSOtrlngy tggeirrrlts?eerrteddl sposed
into drum 60 without the need to contact any portion of the outer surface of drum 60, thereby
preventing damage to the outer surface of drum 60.
Similarly, as shown in Fig. 9, expanding chuck 114 can be used to maintain the
position of drum 60 while sleeve 75 is inserted therein. Since sleeve 75 requires little or no
insertion force, an expanding chuck is sufficient for overcoming the forces generated during
insertion of sleeve 75.
Referring now to Figs. 16 and 17, a further embodiment of a method for inserting an
insert into a photosensitive drum is shown. As shown in Fig. 16, engaging means 90, such as
expanding jigs 120 and 122 may be provided on arms 124 and 126 so as to elongate insert 50
in direction of arrows H so that insert 50 can be inserted into drum 60, as shown in F ig. 14.
In this embodiment, drum 60 must be threaded over arm 124, similarly to the embodiment
shown in Figs. 11 and 12 wherein drum 60 is threaded over wire cable 92. Also as shown in
Fig. 17, once insert 50 has been positioned within drum 60, arms 124 and 126 can be moved

towards each other in the direction of arrows I so that insert 50 can expand and thereby
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sai d tubul ar photosensitive nenber, said elastic nenber having an outer sur
face which includes a first outernpst diameter and a second snal |l er

di anet er WORYPEBF sai d second snall er dianeter is small er PIATArs0yATSA4 f i r st
outernost dianeter, and wherein, in a relaxed state, said first outernost
dianmeter is larger than said inner dianmeter of said tubular photosensitive
menber , MERAY BPEENFEContans Betwesh inngusustice 64 of divan 6@ andiodter arfaceif @ ofinsdrt

i 2 o50.ofs (iRihuRhR e IS BN bR FEShh 3 S St R et er

| ess t han ‘sal I nner dianeter and

(c) a pmh asitliar debvgain Ezgnmusa eight indert 98 c&f bsRkehtdd ity &ﬁn.f%tp\tvﬁﬁ ?éaﬁbéd r\ré?c

menber A phot osensitive drumas recited in claim?24, wherein sald
-el ast i cthﬁgﬁﬁ%?ndc&%@wgéﬁa%abpﬂ# off draup @fdlpmgpnmtbmns such that said first

t t di t f Ll nmb dtot f
Cai 6 proj ccrreneiel A" TEBe Rt b TRl ineRT s tnik Qhcligrend sala
‘el ast i cseopiivheids B2 8K 68 b Arurd 60 QGAb ﬁ@vfa%a\eﬁﬁﬁ- iRYiCheR 99 BEVLOTE: T Turther

wherein said 8I‘Oj ections include at” | east one of ty of
annul arPipgesjldeandias 1hinek besn thedoinmota geardaﬁrhnd/erlﬂamge 1@!6( a3bically,gepind sai d

elastic luralit rofrusi ons each having a first
di mensi %iﬁ?ﬁ?ow% &Sd‘rgﬂ)ne@ﬁ%aﬁs tQyproxt |38ﬁg igrfacesfiof raptes fnog Sh‘ié’k‘iﬁégr drivdng,

d dunegtsi - 30 WO
I e TS e e A L T T ST U R

ci r cunf &perfife A‘blﬁers@tl\wlse lead 61l of demb60 cauld ba providel witly a géarsI31 dylietOhay BE ONS
are pro Sg&gé:l erent ci rcum‘frent lal |locations about said elastic

nmenber , }evr“é%‘ EHOYCIS O SR S- AR SVERE TyPically gears 18hand/ar flanpgs lh36)f sai d
el asti Cmﬁﬁ'ﬁ@%n@é?ﬂto%h@irﬁh@@idrfdée ij of @uth & %t[l YR aBR& n‘%ﬁﬁ%‘? [ d8doA

different |engthwi se | ocations along said elastic Wevss “SGAO
phot os eatbesive/mists amusber ef:pmblémsﬂn ﬂie&natm&ﬁ:xur%ﬁpﬁdﬂ%@@*u@e ghasd. i ¢ nenber has
a hardness 27. A%;)hot osensitive drumas recited in

cl ai m 26, e(?rg?(?lmﬁlepﬂfﬁgg%‘ﬁ/ml’}?t be y5efl dringithe menrdseiuze ofphotospanitéet drams ai d
t ubul arem bRl AKERR ddh¥GveBREP BE sﬁggleglﬁﬁ{oet & oftte éﬁrk‘a%a% Bgﬂt ) g@ﬂ%{%@ﬂ@ﬁ@g\o fosaid

plurality of elastic nenbers to a er o sal tive

menber W cllnﬁtyire@l@rthamdmm 6028 imindgaliutélp slivasided v Bullhdthods alBGivesdn e cl ai m
26, wher ratloéﬁ. [%F ht of said elastic nmenber to a di aneter of
gt o%w

said t 3 é}“ BEfoTds fivifysandfpripgeformange of firum 60 3n Gpegatioms/ nm 29.
A phot Cﬁﬁﬂéﬁﬁbféewﬂéﬂjfﬂ AthebHE id Rd b b énmpdnewpt% i3 asg(ilrlslmI 630, it is

pressurized t
difficult to 1emove such components when a drum 60 is to be recycled. Therefore, it is

desirable to avoid the use of adhesives.

In light of the problems of using adhesives for bonding end pieces to photosensitive
drums, in one embodiment of the present invention, gears 134 and/or flanges 136 may be
bonded directly to insert 50, after insert 50 has been inserted into drum 60. For example, as
shown in Fig. 18, gear 134 and flange 136 may include connecting member 138 which is
engaged with inner surface 106 of insert 50. Therefore, by attaching end pieces 130 and/or
132 with insert 50, gear 134 and/or flange 136 can be attached to drum 60 without the use of
adhesives directly bonded to a surface of drum 60.

After insert 50 is disposed within Qrum 60, and end pieces 130 and 132 such as gear
134 and/or flange 136 are mounted to each end of the drum 60, drum 60 can then be rotatably

mounted upon a shaft (if a shaft is utilized, and disposed within a process cartridge to be

utilized in a photocopier or printer).
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pressure greater than atnospheric pressure and up to two atnospheres. 30. A
phot osensitive drumas recited in claim?24, wherein said el astic nenber

i ncl udes vao ob/esss2 one vent passageway to all ow said presswdrasdigass wthin
sai d tubul ar photosensitive nmenber to be vented through said elastic
menber. 31. A photosensitive drumas recited in claim?25, wherein said
plurality of Asdicused apaves themreseutinyentionprovides seyeref inpostantsiventsgesanver
wherein_said ﬁr.otrusi ons.are. disp s‘gtf ircunferentially about said elastic
menber LPRAHTARGPE éflsglérﬁ?gﬁheéﬁmﬁﬁé' 8}1 X’Eﬂ CORSIUCHRG ¢ saise preypntioncdayicedorg an

ad] acephotpichbitiys i Brih ARSI BB b ahWed Mot erdfler Rl e 3N

wherein said el astic nmenber includes 9-60 of said protrusions per Inch of
-1 engt h gmesdinnetsr afthedrumibarela8el state, pnd wdsenisiconigured swohaBatriegintbed i n
cl ai m 25, ' [ of .projections conprises said plurality of

annul ar elﬁ?t\é\ﬁgﬁgg ?18%2‘,& g%‘ﬁh‘%gﬁ%!é(lrrté Yeed i‘é‘é}ft@rdi@lﬁﬁtﬁr tovks smaller Biaw thenianersi x
enber il 86 HeimES b HFHRR kRIS B gl Ugh of b BlSe FnBRE uf um as

r eci t edraduciof; dnsertZHat cadibe fisertadivith ¢ittasdring MG forse, mgeh@rmg%s h that
when sai&g elﬁglst.i C aén‘l??gfer is elongated in a |ongitudinal direction, said
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shown in Fig. 19A, the projections can be annular projections 202, with a plurality of such

projections disposed along the length of the insert. As with the inserts of the embodiments
previously discussed, the outermost diameter of the insert, in a relaxed state, is larger than the
inner diameter of the drum within which the insert is to be disposed. Although the insert can
be elongated to ease insertion, the insert need not be elongated for insertion. Instead, the
insert can simply be pushed into the drum, with the compression of the insert accommodating
for the fact that the outermost diameter of the insert is larger than the inner diameter of the
drum. Various materials are suitable for such an insert. For example, the insert can be
formed of ethylene-propene or EPDM, also known as ethylene-propylene rubber. EPDM
materials can have hardnesses of 20-90 durometer. In accordance with the present invention,

it is preferable to select an EPDM material having a hardness in the range of 40-60
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insert 200" having four annular projections 202' is shown in Fig. 19D. By way of example

only, and not to be construed as limiting, for a nominal 30mm drum, the insert of Fig. 19A
can have an overall length of approximately 1.25 inches, with a distance from the top of one
annular projection to the top of the next annular projection approximately .25 inches. Ina
preferred form of the invention, greater than two and less than six projections are provided
per inch of insert length. For 30mm drums, the insert can be, e.g., 1.0-1.25 inches, with three
to five projections provided. However, for larger drums, the number of projections (both in
terms of the total number and the number per unit length) can further vary.

Although the insert 200 is referred to as an elastic member herein, it is to be

understood that the entirety of the insert need not be elastic. For example, the elastic member
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the insert to the desired shape is most efﬁ01ent (with the mold including the annular
projections), it is to be understood that other methods are also possible. For example, the
insert could be injection molded as a cylinder, and thereafter, the insert is cut or subjected to a
heat treatment operation to form the desired contours and projections in the outer surface of
the insert.

Figs. 19B and 19C, respectively, depict end and cross-sectional views of the insert of
Fig. 19A. As shown, the insert can include a bore 204 extending from one end and partially
through the insert. This bore can accommodate a tool or rod for assisting insertion of the
insert into the drum. For example, a rod can be inserted into the aperture 204, and as the rod
engages the end wall 204a of the aperture 204, it urges the insert into the drum. The aperture
204 can also be helpful in allowing for compression or partial collapsing of the insert to
thereby further assist insertion into the drum. This compression or partial collapsing with the
assistance of the bore 204 can occur if an insertion tool is utilized which is smaller than the
size of the bore 204, or if the insert is placed into the drum without utilizing a tool which
extends into the bore 204. For example, the insert 200 could be urged into the drum by
applying a force to the end wall 203 of the insert with a suitable tool or pusher. Further, the
insert could be urged into the drum utilizing air pressure, with the air pressure applied to the
one end of the insert 203 and/or a reduced pressure applied to the opposite side 205 of the
insert. Although the bore 204 is shown in the form of a cylindrical bore, it is to be understood
that the bore could have various shapes. For example, the bore 204 could be square,
triangular, or circular with one or more flanges to provide a keyed type of bore. Such non-
cylindrical bores can be advantageous utilizing a similarly shaped insertion tool, since the

insert could then be twisted or rotated upon insertion, to further ease insertion. For example,
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rotating the tool, the insert is also urged axially into the drum while rotating, thus further
assisting insertion of the elastic member 200 into the drum. To further ease insertion, one end
of the insert (the end which enters the drum first) can optionally be tapered or chamfered (not
shown in the drawings).

As shown in Fig. 19C, a small additional bore 206 extends from the end 205 of the
insert and into the first bore 204. This aperture can be beneficial in allowing for venting
through the insert. Such venting could be desirable so that the insert does not act as a
blockage or barrier within the drum which could result in unequal gas pressures on either side
of the insert. Since the aperture 206 is smaller than the aperture 204, a wall 204a remains at
the end of the bore 204 to provide an engagement surface for an insertion tool as discussed
earlier. It is to be understood that the use of bores 204, 206 extending through the insert are
not necessary. For example, the insert could be solid and provided with or without venting.
In particular, the bores 204 and 206 could be eliminated so that the insert is solid. If venting
is desired, small holes can be provided which extend through the length of the insert or,
alternatively, grooves could be provided on the outermost surface of the insert so that gas
passageways are provided between the inner surface of the drum and the outer surface of the
insert. As an alternate variation, the insertion bore 204 could be provided and, in lieu of the
venting bore 206 in communication with bore 204, separate venting bores could be spaced
from the axis of the bore 204 and extend along the length of the insert or, as discussed above,

grooves could be provided along the outer surface of the insert for venting,

The use of such ventilating expedients can be particularly desirable if, in accordance
with another optional aspect of the invention, the interior of the drum is filled with a gas
which can further assist in dampening of noise/vibration and/or which can provide support to
the inner surface of the drum. Thus, after the insert is placed within the drum, the interior of
the drum can be filled with a pressurized gas which, particularly in conjunction with the

insert, assists in dampening noise or vibration. This gas could also be beneficial in

supporting the inner surface of the drum, such that the drum is less likely to deform in use.
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the interior of the drum. If a pressurized gas is utilized, it is presently preferred to pressurize
the gas to greater than one atmosphere and up to two atmospheres. The use of a pressurized
gas can also be beneficial with embodiments discussed earlier (e.g., with the corrugated or
pleated tube insert embodiments), since the pressurized gas can urge the insert against the
inner wall of the drum to thereby further assist in holding the insert in place after the drum is
assembled.

Referring now to Figs. 20A-20E, an alternate form of the invention is shown in which
the projections are in the form of protrusions disposed axially and circumferentially upon the
outer surface of the elastic member 220. In contrast to the annular projections of Figs. 19A-
D, the protrusions of Figs. 20A-E have a dimension in the circumferential direction of the
insert which is smaller than the circumference of the insert. As with the projections of Figs.
19A-D, the dimensions of the projections along the length of the insert are also smaller than
the length of the insert. As shown in Fig. 20C, as with the previous embodiment, the insert
220 can include a bore 224 to assist in insertion of the elastic member 220 into the drum. The
use of projections can be advantageous over the annular arrangement in reducing the friction
between the inner surface of the drum and the insert to thereby case insertion. Further, the
projections can allow for venting between the outer surface of the insert and the inner surface
of the drum, so that additional grooves or vent apertures are not needed. Of course, if
additional venting is desired, additional bores through the insert can be provided, e.g., a bore
similar to that shown at 206 in Fig. 19C or bores extending through the insert at a location
between the bore 224 and the outer surface of the insert. As with the previous embodiment,
the bore 224 is optional and could have shapes other than cylindrical, particularly if it is
desired to utilize a twisting or rotating action for insertion of the insert. In addition, as with
the Fig. 19 embodiment, one end of the insert can optionally be tapered or chamfered to ease

insertion into the drum.

As shown in Figs. 20A and 20B, the projections 222 can be provided immediately
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are provided spaced about the periphery of the drum, however it is preferable to have a larger
number of projections. For example, as shown in Figs. 20D and 20E, the insert will
preferably have from 6-12 projections spaced in the circumferential direction of the insert,
such that the center to center spacing is approximately 30°-60°. A 30° spacing is shown at
angle A in Fig. 20B, and a 60° spacing is shown at angle B in Fig. 20E. Three projections,
and preferably more, about the circumference provide stability and reliability to the insert. As
above, preferably greater than two projections are provided in the lengthwise direction.
Further if six or more projections are provided in the lengthwise direction, the manufacturing
costs can become excessive and/or an excessive amount of friction with the inner surface of
the drum could result. The inserts depicted in Figs. 20A-20E are one inch inserts for 30mm
drums. However, the length of the insert can vary, particularly for larger inserts to be used
with larger drums. For the larger inserts, a larger number of protrusions can be provided
and/or the protrusions can have larger dimensions in the circumferential and/or lengthwise
direction of the insert. For the arrangement of Figs. 20A-20E, as noted above, at least three
(preferably at least six to twelve) protrusions are provided about the circumferential direction
of the insert, and preferably three to five protrusions are provided in the lengthwise direction.
Thus, preferably 9-60 protrusions and more preferably 18-60 protrusions are provided per one
inch of insert length. Although the protrusions are aligned circumferentially and axially in
Figs. 20A-20E, the protrusions can also be staggered with respect to each other.

By way of example, the lengths of the projections shown in Fig. 20A can be similar to
that shown in Fig. 19A (e.g., .25 inches), however as shown in Fig. 20D the projections could
also be much smaller. It, of course, is to be understood that for larger drums and larger
inserts, the size of the insert and/or projections can vary. The height of the projections can
also vary. Although not to be construed as limiting, by way of example, a projection height of
1.125mm has been found satisfactory for the embodiment of Figs. 20A-20C, and a height of
1.175mm has been found suitable for the arrangement of Figs. 20D-20E in the case of inserts
for 30mm drums. Also, for a 30mm drum having an inner diameter of approximately

28.0mm-28.3mm, the outermost diameter of the inserts can be, for example, 28.2mm-
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As with the insert of Figs. 19A-C, the embodiment of Figs. 20A-E can be entirely
elastic, or it can include a rigid substrate/support with the elastic material disposed over the
rigid support. As with the previous embodiment, the embodiment of Figs. 20A-E is
preferably formed of an elastic material having a 40-60 durometer hardness.

The weight of the inserts of Figs. 19 and 20 will, of course, vary depending upon the
size of the drum and the design of the drum (for example the drum materials and thickness of
the drum walls), as well as the configuration of the insert and the material(s) selected. Fora
nominal 30mm drum, the insert will preferably have a weight in the range of 30-100 grams.
Thus, the weight of the insert can be thought of in terms of a ratio of the weight to the drum
diameter. For smaller drums, this ratio is preferably 1.0-3.3 grams/mm. Typical nominal
drum sizes include 24mm, 30mm, 60mm and 80mm, with 30mm and 80mm believed to be
the most common. The 1.0-3.3 gram/mm ratio for 30mm drums also works well for 24mm.
Larger drums will also preferably have a lower limit of the ratio of 1.0 grams/mm. However,
larger diameter drums are sometimes much longer in length, and can require heavier or more
massive inserts. Thus, for a long 80mm drum, an insert up to approximately 3 pounds (or
approximately 835 grams) can be desired. Thus, for 80mm drums, the insert is preferably 80-
835 grams, with the larger sizes contemplated for use with longer drums (which are utilized,
e.g., in graphics or drawing/draftsman applications). It is also to be understood that, in lieu of
a single insert, multiple inserts could be provided to obtain the desired dampening effect.
Thus, for example, with a smaller size (e.g., 30mm) drum, a pair of 20 gram inserts could be
utilized such that the total weight is within the desired 1.0-3.3 grams/mm range. Similarly,
for a larger (e.g., 80mm) drum, two or more inserts can be provided to obtain a total weight
within the desired 80-835 gram range.

As with the embodiment of Figs. 19A-D, the inserts of Figs. 20A-E could be inserted
utilizing various methods, such as utilizing an insertion tool which extends into a bore of the

insert, or utilizing a differential gas pressure such that, upon insertion, the end of the insert
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As also noted above, the elastic members of Figs. 19 and 20 can be formed of EPDM.
However, other materials are also suitable, such as various natural and synthetic rubbers,
various nitrile, silicone and butyl materials, or other elastomers or thermoplastic materials.
As with the Fig. 19A-D embodiment, the embodiment of Figs. 20A-E is preferably injection
molded, however other operations (e.g., cutting and/or a heat treatment operation to form
valleys or dimples) could be utilized to form the contours/protrusions on the surface of the
elastic member. If desired, the inserts of Figs. 19 and 20 could also be modified by applying
a coating to the outer surface thereof, for modifying the frictional characteristics of the insert
and/or to improve durability.

Obviously, numerous modifications and variations of the present invention are
possible in light of the above teachings. It is therefore to be understood that, within the scope

of the appended claims, the invention may be practiced otherwise and as specifically

described herein.
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(a) a tubular photosensitive member having:
1) an outer photosensitive surface; and
(i)  aninner surface defining an inner diameter of said tubular
photosensitive member;

(b) anoise prevention device comprising an elastic member disposed inside of
said tubular photosensitive member, said elastic member having an outer surface which
includes a first outermost diameter and a second smaller diameter, wherein said second
smaller diameter is smaller than said first outermost diameter, and wherein, in a relaxed state,
said first outermost diameter is larger than said inner diameter of said tubular photosensitive
member, said elastic member configured such that said first outermost diameter of said elastic
member may be elastically reduced to a diameter less than said inner diameter of said tubular
photosensitive member; and

(¢) wherein said elastic member comprises a plurality of projections such that
said first outermost diameter is a diameter of said elastic member measured to tops of said
projections and said second smaller diameter is a diameter of said elastic member measured at
a location between said projections, and further wherein said projections include at least one
of:

@® a plurality of annular projections which extend in a
circumferential direction around said elastic member; and

(i)  aplurality of protrusions each having a first dimension in a
circumferential direction of said elastic member and a second
dimension in a lengthwise direction of said elastic member,
wherein said first dimension is smaller than a circumference of
said elastic member and a plurality of said protrusions are
provided at different circumferential locations about said elastic
member, and wherein said second dimension is smaller than a
length of said elastic member and a plurality of said protrusions

are provided at different lengthwise locations along said elastic

27-



109109 () -yf 2" 109%& () - &Og#LO0%& () - Y("109%& ()-y!-#109%& ()-y" 109 () - nf g* 8Sx

Y./ 10@#10% & ()-1-10% & ()- f#10% & ()-M B \

410% & ()WOHUOSBR () - &M 10% & () - 10Saf ghi >bC 10#10% & () -PCAUSHOWE () - 10

10° 10°3:10% & ()-7 "10% & ()- F4&!10% & ()->I AFGH dYNC 10 10t 10t 10t
10% & ()-f710% & () - 3#10%@ %%yg 10% & ()-F 10% & ()-1i~dE:/ 10

101 3: 10%& ()-f6f 109%& ()- SYHTOME ()-s@*y 109 () -

SH109%& () - $&. ! drurh VBB )53 ' (o) % () -
PE100@ () oM 1o (b o R AR i MG e A de by R
f6" 100/&0(npr18@smdmuﬂmts(almmrmmne) fy " 10%&' () NGXV?/

10f STO%E () -l £ £ #100& () y#L0%&: () - S|s%g%&' - y10%& () - 3&M 10%&'() 10> bC
-10f s SFy 109&:3( )** Bhet ‘6‘% 1Veydrgm gsggcited i )@%)W*lemnf@ld rglityofanyylar-

projections extend over a majority of said elastic member with respect to a lengthwise
direction of said elastic member.

4. A photosensitive drum as recited in claim 3, wherein greater than two and less than
six annular projections are provided per inch of length of said elastic member.

5. A photosensitive drum as recited in claim 1, wherein said tubular photosensitive
member is a 30mm drum, and said elastic member has a weight in the range of 30-100 grams.

6. A photosensitive drum as recited in claim 1, wherein a plurality of said elastic
members is disposed in said tubular photosensitive member and wherein a ratio of a total
weight of said plurality of elastic members to a diameter of said tubular photosensitive
member is 1.0-3.3 grams/mm.

7. A photosensitive drum as recited in claim 1, wherein a ratio of a weight of said
elastic member to a diameter of said tubular photosensitive member is in the range of 1.0-3.3
grams/mm.

8. A photosensitive drum as recited in claim 7, wherein said elastic member has a
hardness of 40-60 durometer.

9. A photosensitive drum as recited in claim 1, wherein said elastic member has a
hardness of 40-60 durometer.

10. A photosensitiye drum as recited in claim 1, wherein said elastic member includes
at least one vent passageway to allow gas within said tubular photosensitive member to be
vented through said elastic member.

11. A photosensitive drum as recited in claim 1, wherein said elastic member includes
a first bore extending from a first end and partially through said elastic member, said elastic
member further including a second bore extending from a second end of said elastic member
and to said first bore, wherein said first bore has a first cross-sectional area and said second
bore has a second cross-sectional area, and wherein said first cross-sectional area is larger

than said second cross-sectional area, whereby said first bore receives a tool for insertion of
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elastic member.

12. A photosensitive drum as recited in claim 1, wherein said elastic member includes
arigid support having an elastic material disposed on said rigid support.

13. A photosensitive drum as recited in claim 12, wherein said elastic material is
injection molded about said rigid support.

14. A photosensitive drum as recited in claim 12, wherein said elastic material is
provided in the form of a cover disposed over said rigid support.

15. A photosensitive drum as recited in claim 1, wherein said plurality of projections
comprise said plurality of protrusions.

16. A photosensitive drum as recited in claim 15, wherein said protrusions are
disposed circumferentially about said elastic member such that a center of one protrusion is
offset from a center of an adjacent protrusion by an angular amount in the range of 30°-60°.

17. A photosensitive drum as recited in claim 15, wherein said elastic member
includes 9-60 of said protrusions per inch of length of said elastic member.

18. A photosensitive drum as recited in claim 15, wherein said elastic member
includes 18-60 of said protrusions per inch of length of said elastic member.

19. A photosensitive drum as recited in claim 1, wherein said tubular photosensitive
member is an 80mm drum, and said elastic member has a weight in the range of 80-835
grams.

20. A photosensitive drum as recited in claim 1, wherein a plurality of said elastic
members is disposed inside of tubular photosensitive member, wherein said tubular
photosensitive member is an 80mm drum, and wherein a total weight of said plurality of
elastic members is in the range of 80-835 grams.

21. A photosensitive drum as recited in claim 1, wherein said elastic member includes
a bore extending from one end and at least partially through said elastic member, and wherein
said bore receives a tool for insertion of said elastic member into said tubular photosensitive
member and wherein said bore is shaped to engage said tool such that, when said tool is

rotated while disposed inside of said bore, said elastic member rotates, whereby said elastic
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23. A photosensitive drum as recited in claim 1, wherein said tubular photosensitive

member contains a gas at a pressure of greater than atmospheric pressure and up to two
atmospheres.
24. A photosensitive drum for an image forming apparatus comprising;
(a) a tubular photosensitive member having:
@A) an outer photosensitive surface; and
(i)  an inner surface defining an inner diameter of said tubular
photosensitive member;

(b) anoise prevention device comprising an elastic member disposed inside of
said tubular photosensitive member, said elastic member having an outer surface which
includes a first outermost diameter and a second smaller diameter, wherein said second
smaller djameter is smaller than said first outermost diameter, and wherein, in a relaxed state,
said first outermost diameter is larger than said inner diameter of said tubular photosensitive
member, said elastic member configured such that said first outermost diameter of said elastic
member may be elastically reduced to a diameter less than said inner diameter of said tubular
photosensitive member; and

(¢) apressurized gas contained inside of said tubular photosensitive member.

25. A photosensitive drum as recited in claim 24, wherein said elastic member
comprises a plurality of projections such that said first outermost diameter is a diameter of
said elastic member measured to tops of said projections and said second smaller diameter is
a diameter of said elastic member measured at a location between said projections, and
further wherein said projections include at least one of:

@) a plurality of annular projections which extend in a
circumferential direction around said elastic member; and

(ify  aplurality of protrusions each having a first dimension in a
circumferential direction of said elastic member and a second

dimension in a lengthwise direction of said elastic member,
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member, and wherein said second dimension is smaller than a
length of said elastic member and a plurality of said protrusions
are provided at different lengthwise locations along said elastic
member.

26. A photosensitive drum as recited in claim 25, wherein said elastic member has a
hardness of 40-60 durometer.

27. A photosensitive drum as recited in claim 26, wherein a plurality of said elastic
members is disposed in said tubular photosensitive member and wherein a ratio of a total
weight of said plurality of elastic members to a diameter of said tubular photosensitive
member is 1.0-3.3 grams/mm.

28. A photosensitive drum as recited in claim 26, wherein a ratio of a weight of said
elastic member to a diameter of said tubular photosensitive member is in the range of 1.0-3.3
grams/mm.

29. A photosensitive drum as recited in claim 24, wherein said gas is pressurized to a
pressure greater than atmospheric pressure and up to two atmospheres.

30. A photosensitive drum as recited in claim 24, wherein said elastic member
includes at least one vent passageway to allow said pressurized gas within said tubular
photosensitive member to be vented through said elastic member.

31. A photosensitive drum as recited in claim 25, wherein said plurality of projections
comprises said plurality of protrusions, and wherein said protrusions are disposed
circumferentially about said elastic member such that a center of one protrusion is offset from
a center of an adjacent protrusion by an angular amount in the range of 30°-60°, and wherein
said elastic member includes 9-60 of said protrusions per inch of length of said elastic

member.

32. A photosensitive drum as recited in claim 25, wherein said plurality of projections
comprises said plurality of annular projections, and wherein greater than two and less than six

annular projections are provided per inch of length of said elastic member.
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‘ ' (2) providing a tubular photosensitive member having:
@) an outer photosensitive surface; and
(ii)  an inner surface defining an inner diameter of said tubular
photosensitive member;

(b) providing a noise prevention device comprising an elastic member
disposed inside of said tubular photosensitive member, said elastic member having an outer
surface which includes a first outermost diameter and a second smaller diameter, wherein said
second smaller diameter is smaller than said first outermost diameter, and wherein, in a
relaxed state, said first outermost diameter is larger than said inner diameter of said tubular
photosensitive member, said elastic member configured such that said first outermost
diameter of said elastic member may be elastically reduced to a diameter less than said inner
diameter of said tubular photosensitive member; and

(c) inserting said elastic member inside of said tubular photosensitive member
utilizing a pressure difference between a first end of said elastic member and a second end of
said elastic member such that said pressure differential urges said elastic member into said
drum.

35. A photosensitive drum as recited in claim 34, wherein said elastic member
comprises a plurality of projections such that said first outermost diameter is a diameter of
said elastic member measured to tops of said projections and said second smaller diameter is
a diameter of said elastic member measured at a location between said projections, and
further wherein said projections include at least one of:

(1) a plurality of annular projections which extend in a
circumferential direction around said elastic member; and
(i)  aplurality of protrusions each having a first dimension in a

circumferential direction of said elastic member and a second
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dimension in a lengthwise direction of said elastic member,
wherein said first dimension is smaller than a circumference of
said elastic member and a plurality of said protrusions are
provided at different circumferential locations about said elastic
member, and wherein said second dimension is smaller than a
length of said elastic member and a plurality of said protrusions
are provided at different lengthwise locations along said elastic
member.
36. A photosensitive drum as recited in claim 34, further including providing a
pressurized gas in said tubular photosensitive member drum after said elastic member is
inserted into said tubular photosensitive member, and sealing said photosensitive drum such

that inside of said drum a pressure greater than atmospheric pressure is maintained.
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