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continuation-in-part application of application Serial No. 09/372,125,
filed August 11, 1999. TECHNI CAL FI ELD The invention relates to an i mage
form ng apparatus, and particularly to photosensitive drunms in which an
i nsert 2000360826 f or reduci ng noi se and/ or vibration. BACKGROUND OF THE
| NVENTI ON Di scussi on of Background | nage form ng apparatuses, such as

pri nt er sIQIE ORattac ppveNgIoNncl ude a photosensitive nenber, typically in
the formof a photosensitive drum The performance of the photosensitive

drumis of c.rit'%ﬁliH FPALH ]h:?/t ﬁﬁ#\gg (or
repreate < YO R e 1 vy ooea

Typically, the drumis forned of netal, such as al unmi num and the netal is
anodi zed or Edateacomtinnation-ininarigipplieationiof applisetion &qu P9/37hé2%rfled i s then
coated with photogeneration and phot oconduction | ayers over the dielectric
| ayer. Angidsot hii®g9an i nage, the drumis rotated, and a given | ocation on
the outer surface of the drumis thereby rotated past a chargi ng device,
an exposure |location, a developing location (at which toner is applied), a
”anSfe“EbHﬁﬁ‘&A?fFIEEb which the toner inmage is transferred fromthe drum
to paper), and a eaning | ocation at which a cleaning bl ade renoves excess

toner from =1-.
The 1nvent10n reNates 90 an image forming apparatus, and partlcularly to photosensitive

drums in which an insert is provided for reducing noise and/or vibration.

BACKGROUND OF THE INVENTION

Discussion of Background

Image forming apparatuses, such as printers or photocopiers, include a photosensitive
member, typically in the form of a photosensitive drum. The performance of the photosensitive
drum is of critical importance, since the image being produced (or reproduced) is formed and
developed on the drum surface. The developed image is then transferred from the drum to, for
example, a sheet of paper. Typically, the drum is formed of metal, such as aluminum, and the
metal is anodized or coated with a thin dielectric layer. Normally, 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
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the drum so that the process can be repeated. During an inmage formng
operation, as a result of the rotation of the photosensitive & wNgsbds S
interaction with the various other conponents of the image form ng
apparatus, noise and vibration can occur. This is particularly true since
t he photosensitive drumis a thin-walled netal drum and thus has a

char act theidsiith co Ittaut therirccess canrte peaedd: Uraridg sblimage &amidgyopdtdtioaasyreauty
mechani cal resonance. For exanple, vibration (and associ ated noi se) can

occur fsoup tIRidnUrald pHotREndithe FHimHnd it8 Hlerdéton WREHE %&ﬁ&&r&h&fcol ESnéiiﬁsu m

t he gear flanges attached to the drum and/or the drive which 1hteracts

with th ear flanges of the deum .Fyrther, an alternating cyrrent. (AC
ol ect r1 o O gy BEAEE sBhartloF Riang Mty Hrosp PR SRS he S bl R bt
current can al so, cause noise and/or vibration of the drum or between the
dr um antie phaesensiivg shendsa thigywated feishdrugy apdthughasi chaseegristic harponine

cl eaning blade (which is in contact with the drum, noise is often

gener at saipd spattuincethizh iyeasity diveendyyuamy surchadenlirssonancghened by use. Thi s
interaction between the drumand cleaning blade is also known as chatter

Vi bration orForsdxhmltes bibationi(BiPdskGtated B6i6c) cBn Beour FOAt th8hotalYbPbAhE GAMRT @
Cl eaner Bl ade in Electrophotography, by Kawanoto, in the January/February

1996 is f. ' ' I : se and

i br at e mgeitkhs O ok OBRLG, Bk AeE AT O g 8RS Ty
presents. an.annoyange to kers usi ( in the vicinity of) the |nmage

f or m ngwﬁlﬁBé‘FS‘iaﬁ ,Wlﬁlﬂie gfag flanggsof s i Hyptheh, am aldama g ey (Aaglectric
deterioration or damage to the apparatus. In particular, the vibration can
resul t field poenpliedér the charge eollsr, and the demating berewean tlhe cplsonoiseasd/oi ve drum
and one or nore of the conponents with which the druminteracts, including

t he cl evibiatign bl adeiruh e befvaeg eherdlneind otHie corpyiRhap il adBdbg @s ardirtde | i ke.
Vi bration nay al so cause inmage blurring especially with the current trend

o O B0 AR P s A0 o
particularly if the drum surface is roughened by use. This interaction between the drum and
cleaning blade is also known as chatter vibration or "stick-slip” vibration. (See, e.g., Chatter
Vibration of a Cleaner Blade in Electrophotography, by Kawamoto, in the January/February
1996 issue of Journal of Imaging Science and Technology.) The noise and vibration associated
with operation of a photosensitive drum not only presents an annoyance to workers using (or in
the vicinity of) the image forming apparatus, but also, the noise/vibration can lead to image
deterioration or damage to the apparatus. In particular, the vibration can result in poor
performance or interaction between the photosensitive drum and one or more of the
components with which the drum interacts, including the cleaning blade, the charge roller, the
developer device and the like.

Vibration may also cause image blurring especially with the current trend to higher

resolution devices (evolution from 300 to greater than 1200 dots per inch). For example, if the
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cl eani ng bl ade does not properly renove residual toner, undesirable
resolution of character inmages can occur in subsequent images,.J Ni‘:‘tﬂﬂfS if
the drumis not charged or devel oped properly, the resulting inmage can
have white spaces where the i mage has not been properly fornmed, devel oped
or transferred, or black spots where undesired toner has been transferred
to theclsdrdeg blafle pagsawt plpederapionb residuat Rineq usdestalbid Fesahition beshirict@f t he
generation of gases (ozone) which occurs during an inmage form ng

oper at | RihoeDOWRNRLr nltiBsddfb SmhSest YRR &luft i ! i m nate
noi se and/ggr vi br atli on,Seltahe phy%eiscgphgﬁéirfg%{ eri slltslylgis%o tr?gd%{egorﬁgan be

nodi fie r examl.e.. by increasing the thickpess of the drum Thus, the
drum Caﬁrogéer?y, g’eesrlesg nle1 %z}/gteﬁg? ?‘fesWIPfget WALTS eé?q@’gﬁ’@f}g%li‘afsfn@ geeprp(’i?ﬁelr at of
ot her Cf)rrponents of the apparatus and/or that of the process cartridge
(t he unformgihidsyelongs eriranpierrad. piblask gpatp sders)undpgired tpres Ba& beenttyaastoired tt i ons
are elimnated or reduced, or the frequency of the noise which m ght occur
can bethskhdet efipaper. tMaite problemseat sisdecof at hesaludf the gereatiypa.of bauws Y&done)

i ncreasing the thickness of the drumcan nmake the drum nore expensive to

manuf aciHich oclat Bhend A inhgk Forkhifs bRAAIINIhNEVek ABEndiS isTRNLHIRGEM G drum
must be repl aced. Mreover, when photosensitive druns are fanufactured as

repl acegpnt parts, they will often be inserted into process cartridges of
anot her  manufacturer. The process cartridge could be refurbished or a newy
manuf act ure repl acenent process. cartridge of a different manufacturer

t han t hat o?r? ﬂﬁ%&%@@ﬁf@y@rm‘ﬁ'ﬂwe Pheicalis Mﬁﬁﬁﬂ?@éf’ﬁﬁ’@ﬂf‘ﬂ@ﬁ% Bf sher of
the process cartridge could change (or the design of a given

manuf acnodidied rief exampdt by inwedsthecthe thgekinesstifiilg divm. cEimspibe divnk caubd t o si npl y
select a thickness of the drumwhich will be suitable for avoidi ng noise

pr obl endesighbd sethay@mdtlirabfrédueangisirs ffom sieh 6£61Ber dddipoReie b tleRpPArAGESS
cartridge, that thickness could be unsuitable for another process

cartri dﬂﬁ/orﬁ?at%fg}ﬁ%&%ess %ﬁﬁggg%@%ﬁ%thﬁﬁ&hﬁﬁ ARG URpbekaRT KDL GOk ¢ with

phot osensitive -3- 0 JUNE

the vibrations are eliminated or reduced, or the frequency of the noise which might occur can
be shifted so that it is outside of the audible range. However, increasing the thickness of the
drum can make the drum more expensive to manufacture, particularly if the tooling utilized to
Iﬁanufacture a drum must be replaced. Moreover, when photosensitive drums are
manufactured as replacement parts, they will often be inserted into process cartridges of
another manufacturer. The process cartridge could be refurbished or a newly manufactured
replacement process cartridge of a different manufacturer than that of the photosensitive drum,
and fhe manufacturer/refurbisher of the process cartridge could change (or the design of a given
manufacturer/refurbisher could change). Thus, it can be difficult to simply select a thickness
of the drum which will be suitable for avoiding noise problems, since even if a thickness is
selected for a certain process cartridge, that thickness could be unsuitable for another process

cartridge. As a result, noise problems can be particularly problematic with photosensitive
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drunms manufactured as replacenent parts. A further difficultly which can
arise with photosensitive druns is that the roundness or cirGculgnEt Odg
the drum can vary over tinme, which can also lead to i mage deterioration
The roundness or circularity of the drumcan nore rapidly deteriorate if
the drumis vibrating and contacting other conponents di sposed about the
drum Tiusmspiabfenredss @placeent paddiced by providing a thicker drum
however as di scussed above, increasing the thickness of the drum can

i ncrease theaq@sher dﬁf‘ﬁ@ﬁi’t@ uﬂﬁ(fheéain%gmtg %ﬂﬁfgg&%ﬁﬁ'@ %ﬂ‘ﬁﬁ fsr{'l?aé HRALEGIENS, for

new tooling. An alternaté solution een utilrzed 1 n the past for

The. phot Buiey BT s i 186020 B 206 o ke i orard Sriaefugia,

exanpl e of such an approach. Wth this solution, a disk or cylindrical

obj ect Foundneseen @epulapitnok the dewy pan mere repielyi detesioratp iahe dmin isodbratingand

wei ghting to the drumto alter the nmass/frequency characteristics of the
drum Homaetng othhecamsgonefits plispgsddygpeut the drins Tisis probiies caredibebd pdueediynber  of
reasons. First, the plug is often required to be positioned at a precise

| ocat i gRroWdidp dthiche FhMMoWREEs B850 aivé\iegiﬁ&tn%a&iﬁ HERIHEREE S th8GnB QFeSS-

Further, the plug nust be secured in place, Mth% can require the use of
an adhesj f h icating,the manufacture/ assenbly process.
Fur  norteies i, Heh Ao BRCRUGBE Rt FRREAS O FpST BN Br ge. i1
coul d cause deformation of the drum or, require a high insertion force,

whi ch conpl i fg%ia]éf'sm?tﬁ éolag%ﬁ%@ has g%e@s“él.hz 1% Bpsifer sofyfing BoigieMYott 0 use
expanding@ghucks to hold a photosensitive drumby its inner surface during
cert ai rvibm@hofh problenistygs peaciosssest, plegsnvithio threghetdsensitive dume IJSHUF, £88,45Dto t he
drumis prevented. However, expanding chucks have limted holding ability.

Ther ef orsida bf al adisdMs@han Ba@idlé OMsubR b 8pprSadhe Mtk s Putidhs € Hisk dr BYIH@ricAt 0 a
phot osensitive drum it may not be possible to use an expandi ng chuck to

hol d t hey;cl WTh&litel o SRR A8 thd L0 o HHast Rkt e & B8htisth o heardiN5 RG0S

the mass/frequency characteristics of the drum. However, the use of plug-type inserts is
undesirable for a number of reasons. First, the plug is often required to be positioned at a
precise 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 photosensitive 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 abilify. Therefore, if a
high insertion force is required to insert a plug into a photosensitive drum, it may not be

possible to use an expanding chuck to hold the drum during insertion without distorting the
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shape of the drum On the other hand, if the plug is too small, it can be
difficult to position the plug within the drumand secure theg

pl ace. Thus, the use of a plug or weight which is inserted |nS| de 0 t5h
drum has been | ess than optiml. Another problemthat has arisen with
respect to inserts that are bonded to the inside of a photosensitive drum
i s t hat shape peihy dhimgOsulhotheptiapdgfithe pligsisitad dnaall, iedae be difScultistpddition the
separated from each other. For exanple, photosensitive druns are typically

made fr gh valhiibeWRim Wi s&ukd'®: stics
or foarrgmgTher efore, in or der ?glﬁrlg?%ggéﬁ?ﬁ%%%ﬁ?n%@tgﬁﬁfgdd ”’@%ﬁ%"h“ﬁ" i3

separ at er ver insert has been bonded to the
i nsi de g’? ]%{1 1{&{%@?03%3' P%Sebe nlew?h r%’pgﬁl gdhesi ve, extreme neasures nust

be taken to renove éhe i nsert fromthe drum Simlar grobl ens arise vvlth
respect to tABORBUMPPKRE BRt hen aripnekidsrespech loMetrBaBHere bansed iy thyinsidecef

gears and/or flanges. For exanple, if a gear is attached to the end of a
phot osenghatpsessitive dyun, s fhatwni rdeycﬁng buvhexgh peeentyidi dsinaildr ootidreds gestrbeof a
notor, and thereby transmt rotational forces to the drum the gear nust

be anchape@tad fidin satdh dthdre For éiwatﬂhoio@ensm%hﬁﬁﬁ@ greIpGballyahate gl forces

over its useful life span. It has been well-known to use” adhesives, or to

Ut pan B0l IR L N IRA JERIIRY O R LR Rap o TN ogg;,'énbpe?  act ng

t echni ques to ‘attach a gea e use O SIves causes
probl ens )écge sed, ahbove W|th re t.to drumln rts. Furthernore,
speci al % ﬁ’ﬁtétsﬁ‘luﬂi g laﬂrfm vt Qﬁ'%ﬁ’ﬁ?‘p@ﬁd@%ﬂ'ﬂ? Tpsedt il QOWRRE; llﬂsﬁ’c'flfiaﬁbeenl n
view of the foregoing, a device and nethod are needed for reducing noise
and/ or bapdpd e the nside efitbgjphatescsitive dppawith as adipesivie] euteane yeasoies e1ahiolf or
vi bration associated with operation of a photosensitive drum Such a
devi ce iak¢h wwrtinode the éngartefoat élel drumui t abl e for use in both original
equi pnent and for replacenent parts. -5-0 7 JUNE 2005
Similar problems arise with respect to the mounting of end pieces to a photosensitive
drum, such as gears and/or flanges. For example, if a gear is attached to the end of a
photosensitive drum, to provide an interface with a toothed gear of a motor, and thereby
transmit rotational forces to the drum, the gear must be anchored with sufficient strength to
withstand such rotational forces over its useful life span. It has been well-known to use
adhesives, or to cut an end of the drum to provide a keyway, or other mechanical interlacing
techniques to attach a gear to a drum. However, the use of adhesives causes problems
discussed above with respect to drum inserts. Furthermore, specialized machining of the drum
ends may require special tooling.
In view of the foregoing, a device and method are needed for reducing noise and/or
vibration in image forming apparatus, particularly noise and/or vibration associated with

operation of a photosensitive drum. Such a device and method are preferably suitable for use

in both original equipment and for replacement parts.
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SUMVARY OF THE INVENTION It is an object of the present invention to

provi de a device and nethod for reducing noise and/or vibrat iTO‘{UNE 05

i mge formng apparatus. It is another object of the invention to provide a
device and nethod for elimnating or reducing noise or vibration which can
occur during operation of a photosensitive drumin original equipnment of
an i mage form ng apparatus, or during operation of replaced or refurbished
parts of an image form ng apparatus. It is a further object of the

invention to provide a devipRaR® VBEGH: WovekMbN provide for nore
reliable and consistent performance of a photosensitive drumin an inage

formng appatatus.. Lt.i.s a further. object.of the inyenti t o ,pr.ovi de an
insert devic ls’f%}Osoéecﬁﬁglfhggé?%mIPV@tIOBE%mW#@n&BBEﬁ aﬂé Hé&q%lr}i?r eﬂ@?laﬁ ed

i nside of a photgsensitive drum wthout requiring the insert to be bonded
Wi t hi n 94 and(pnvihratigingsimgge fE@INgAPa@Eiusof t he i nvention to provide a
drumwith an insert and an end piece such as a gear and/or flange which
does not r eqliyanoticth ebjevtenfohe mpeticalto proded digyi@f ant ectidsdifor climiratiagor t he
end pieces or the insert to the drum Another object of the invention is to

provi deregiih@86i6d of WbraBioR WABSARDobirRridE YPR Wi Lo @rﬂ@'fbs@ﬁsﬂix%s@rhﬁﬁﬁ and
renoved w t hout danagi ng the photosensitive drum The above and ot her

obj ects t eved | Cco (o i.th the esent

rvent ; By SRR b P e ol B S ALY L 5Bl RLSS

phot osen%%ve drum_. and \ME ch is constructed of an elastic nenber having,

inaréef hed prts of ah 1BRgSIPTRING FBPERIUS-whi ch i s | arger than an inner

di aneter of the inner surface of the photosensitive drum -6 7 JUNE 2005
It is a further object of the invention to provide a device and method which will provide

for more reliable and consistent performanc;e of a photosensitive drum in an image forming
apparatus.

It is a further object of the invention to provide an insert device for a photosensitive
drum which can be easily installed inside of a photosensitive drum, without requiring the insert
to be bonded within the drum.

It is yet another object of the invention to provide a drum with an insert and an end piece
such as a gear and/or flange which does not require adhesive or special machining of the drum
to anchor the end pieces or the insert to the drum.

Another object of the invention is to provide an insert for a photosensitive drum which
can be inserted and removed without damaging the photosensitive drum.

The above and other objects and advantages are achieved in accordance with the
present invention by providing a noise prevention device inserted into a photosensitive drum
and which is constructed of an elastic member having, in a relaxed state, an outer diameter

which is larger than an inner diameter of the inner surface of the photosensitive drum.




According to the invention, the insert is configured such that when the

el astic nenber is elongated in a longitudinal direction, the Cﬂﬁ'ﬁ?t er
of the elastic nmenber may be elastically reduced to a di anet ér equal” to or
| ess than the inner dianeter of the photosensitive drum Therefore, the
insert may be installed to the interior of a photosensitive drum by

el ongat ABgréiAg tb thehiventibethé G dodfibited kivhahht Wwienithadladtlc BXRBARGS 1 nto
contact with the inner surface of the drum such that a pressure contact

b f th
: ﬁts\g?tenelBﬁgaéé@Zlﬁgén 1&?81&1&1‘6@ ﬂl@%%t%??lﬁﬁfete{ %f BEG1LhRe Hl%Hltb% mgiy gaeter of the

I's 1ar I'nnéer 8f the drum

The inn meter, outer dianeter d erial u ed for_ constructing the
i nsert ‘g?%m t5dBrFddn @pligmpeter coppl tg oF gqsgr;%aﬂgqlgpg I3Ref L ttg‘? PhIpsegsitivger t ed

into the photosensitive drum the insert provides sufficient force or
pr essur @ugb nkigeefoggtie nsserttay heringallapftheimtasior phie phetasensitieh drunhby  t he
insert is anchored to the inside of the drum The insert can al so be

conpr esdesizating the inewit thed Rdeskingltan@adrt fgthbhie exsas tnto @stddt with thé awed i n the
drum such that once the insert is inside of the drum the elasticity of

the insgrfacLbO@S dhim 893 tHsta Jﬁ@gufe%ﬁ{ac E’ert\fzv@&etﬁg fnskf? QP&ifhlé'Hrﬁlﬁ in@bded he

insert 1n place wthin the drum There ore e co I cat1 ons assodi at ed

th dh t the int f a phot t
G um ar kB B0 SR ) BEER ot TR S S 1rBpibet e e AR T RE Wenser

may be renoved relatively easily. Furthernore, since the insert can be

i nser t edrul tthe ipper diangiernontprdiametenand watcaal ushd fonconstiusting hednsse aior e
durable and | ess susceptible to deformati on or deviation in roundness
about tdesai sichitfatriencelandd dtdte, abd afrer bainginpereslantol the phictbensidde Sanintlef t he
invention, the insert is nade froman elastonmeric material and is

struct Ui'h@éi'“t Praciics aticiaherdetor pfesl® @&ﬁﬁ&@ghﬁst@h& R dubdbHéd theghsekicpn. the
outer dianeter can be reduced within the elastic range of deformation of

the i NSGLLthe Hl%glaﬁ;]éﬁ}c{l&gg t(?fﬁ%:?nmd ﬁqeér%.n} here mEet% 03 e SO b%ﬁc{agq%?%?seaﬁ@flﬁ'ﬂ,ml | er

than thé i nner diane ITOT €,

t he insert rel axed state, uc at a fri ctl onal force between the
S _7- 0o wrwﬂ@uﬁgl@ggatmg the insert) a%s 1t is p?acec[] in tﬂe drum, such that once the insert 1s inside

of the drum, the elasticity of the insert urges it against the inner surface of the drum to hold the
insert in place within the drum. Therefore, the complications associated with using adhesive to
bond an msert to the interior of a photosensitive drum are avoided and recycling of the drum is
simplified since the insert may be removed relatively easily. Furthermore, since the insert can
be inserted with little or no insertion force, the drum is rendered more durable and less
susceptible to deformation or deviation in roundness about the circumference of the drum.

In a presently preferred form of the invention, the insert is made from an elastomeric
material and is structured such that when it is elongated in a longitudinal direction, the outer
diameter can be reduced within the elastic range of deformation of the insert such that the outer
diameter of the insert can be made smaller than the inner diameter of the drum. Furthermore,

the outer diameter of the insert in a relaxed state, is such that a frictional force between the
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outer surface of the insert and the inner surface of the drum maintains
the radially outward force necessary for anchoring the insert w@ﬂE%édé})e
phot osensitive drum The present invention can therefore avoi € heed
for adhesive and provides an insert that is relatively sinple to insert
into and renove froma photosensitive drum with little or no insertion

force. &itef<RrRE ¥f the iSel hRd theGniilR FREiceof therbAe mb M dthOthe Ra Ay HERAR
sl eeve, where the outer dianeter of the sleeve is larger than the inner

di amet f [ 1.4 A NSE.[. ing. t N { . such
upon of rgneb el I AREIT ool Wby pFARShCE Ui, DR SRRy
flattened, B thereby.allow the outer, dianeter of the sleeve to be easily

r educed“nihsrERre ﬁy‘%’r‘imeflﬁeéggqrﬁglé‘?sf‘ie@ﬁdﬁﬁﬂﬁ’eéd‘é}d’é?“f tdpeelivelysimply 19 or
insertion. Additionally, the corrugated sleeve may include at |east one

cl osed iapadt inByaipt gpoye Frgm hihaspseasivverlmin, aithl lsde or mnimsatios dcend, the
insert can be elongated by inserting a tool into an end of the insert

opposi te t hePefepsttd thhélastictrh@ibaiemshd oricf ot Ratugas@iBsie, Wheredh®s@er end, so
as to elongate the insert. Since the insert is configured such that the

outer diaBlrhr @ sk ?-srllﬁ'gé Lih&Pe e?hﬁﬁ}eite‘f%k{l‘?é.ﬂ’hggﬂ fhioQurig. %ﬂ;ﬁl l'er than
o] he J ?ﬁahe el as

the i nner dianeter t rum at least a portion o trc nmenber
can be el ongated such th t he jnner dianefer. of. the elastic nenber is
const r i CrStpE e B DihopoR RloBRleet HE TohE fudiing eseroatied VER SR o ¢ he
drumwith little or no insertion force. Once the pressure from the tool is
r el ease@sily Rettengd. dhergby pllavang thetqyéer dliamgterof temtleaveite bp ersile deduged. vdticht he

i nner surface of the drum thereby anchoring the insert within the drum

Si mi | ardimplifies insaton bal reduey dortdsncct3a®ios inkdidod. oalididaimlethensgugaed i nt o
the sane position as during insertion, and pushed until the insert is

conpl et gdaie hRRRYE@EHS dt RALIINE cRkARNdT B REAERe theSQNE LR ARdstBEPNVALd GRAN be
performed by inserting a tool into the same end of the drum thereby

spoct B PR ORFhe ARy RETNES RLBREH FEFor hEERRTRERAC R AN ¥

JUNE 2005 . . . . . .
then pressing the tool against the closed end, so as to elongate the insert. Since the insext 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 removal can be
performed by inserting a tool into the same end of the drum, thereby simplifying insertion and
removal procedures.

According to a further aspect of the present invention, a method for inserting an elastic
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insert into a photosensitive drumincludes the steps of elastically

el ongating an insert which has an outer dianeter that is greagththﬂuﬁp

i nner dianeter of a photosensitive drum such that an outer dianeter of
the insert is contracted to a dianeter that is |less than an inner dianeter
of the photosensitive drum The insert is then inserted into the drum and

r el easeds@Pin@Sa plvtdchaiivd di@m ihE18stthd QepsRIrelaBtid0lydlonght@icas ifideat vhiclahdh
t hereby increase a contact pressure between the insert and the inner

surfac eanoélfcérk Fﬁarg%t%afbig %%rafék ﬂgmgaﬂ i%?tdﬂ?l{et&}?%ﬁ)t}m%fsﬁnﬁewg?ﬁh ItlﬂlY?ﬁ]t Ion,

a tool 1 ncludes first afid secon engagl ng devi ces I'ch are’” comonly
connected tp a co ol ling device, The controllin devi.ce i,s confiqured to
move. ¢ Hallgr e ST SRBEEAHIo U MEEST 18l 15465 Ehapan daRen ABpIRes OT e o
presently preferred enbodi nent, the engaging devices are configured to
engage Hhotasendfie dryee ofhg iessdlds 8fenamseitadnto herdremendfeleasedbastioallowdbet f or
a photosensitive drum and the controlling device is configured to nove

t he fi risterafodetaacondelangbgitand eheretBSndredsataicvftatipreénef bebideathein@igad fir st
direction, so that the elastic insert can be stretched. Wth such a tool,
an el agt el ASEICL of BdGuAS the inserts described with respect to the above
aspects and enpbodi nents of the present invention, can be inserted into a

phot osensi tiye dr.u Pr ef er abl he control l.in evi.ce is confiqured to
Pove the. 1 rAteoRite loisfist agatnibe RSt abeiion depflreidnirartedgiag | Fo
el ongate an el astic insert such that an outer dianeter of the insert is

r educedcen2aging devnestdiich assommnaly eraestedh kra enaelingrdegice: Hee apnirallinghe
arrangenent of the present invention is advantageous in a nunber of

r espectdevideiis sdnfigusidric encivh éhedfidseandsseedraiomgading Hevitazselntive © dach oihat. data Wi t h
the inner surface of the photosensitive drum the insert can vary the
mass/ f rgedeang yr&é}%daé;ﬁ@fdﬁﬁéﬂtp@e Shodolifs EVIHR afe@ohhEHERY el%fgﬁgH frstARE  the

resonance frequency of the drumis outside of the audible fange, or does

not rrats%@oﬁcﬂ:%ds% 2P 305 ifa{:eeglu NG ¥sti fin LISt neRLe defm,tarqg gpparatus.
e el astl Cc nenoper -9- J B

Further, since t

controlling device is configured to move the first and second engaging devices relative to each
other along a first direction, so that the elastic insert can be siretched. With such a tool, an
elastic insert, such as the inserts described with respect to the above aspects and embodiments
of the present invention, can be inserted into a photosensitive drum. Preferably, the controlling
device is configured to move the first and second engaging devices with sufficient force so as
to elongate an elastic insert such that an outer diameter of the insert is reduced to a diameter less
than the inner diameter of the drum.

The arrangement of the present invention is advantageous in a number of respects. First,
since the outer surface of the insert is in contact with the inner surface of the photosensitive
drum, the insert can vary the mass/frequency characteristics of the drum, to thereby ensure that
the resonance frequency of the drum is outside of the audible range, or does not match the

resonance frequency of other components of the apparatus. Further, since the elastic member



of the noise prevention device can be elongated so as to have a dianeter

| ess than that of the inner surface of the drum the noise p&qngﬂéaw%s
device can be inserted with little or no insertion force, thereby
preventing damage during the assenbly of the drumw th the noise prevention
device. A further advantage is that the drumand insert material can be

easi |y smByabiedpresemin deVick Sam1Bé clBREASER 4 tb BaktsLdianeRARSSIR tHa0 oP@Rd t he
insert with the interior of the drum Additionally, during transportation

of phm@g&%ﬁﬁ%ev&tﬂé&iﬁﬁl Mg%s% p@%ﬂ{%&?&é{%&rc Be ﬁlserqgrd’p@ﬁﬁ it

assenbl phot osensitivé drunms nay be exposed to te eraguresgﬁg#ﬁggw
-20EC and 40Q0EC, or even tenperatures as trene as -4 to 80EC. The
exposur Qs T 5 AT G e T S armily AL G SO PRSSRSTERPS dr um
inserts to becone dislodged fromthe inner surface of the drum thereby
changi négvidse Achithacadvantege isshas thedinmeand ipnsrianaieron cimbe ¢asily rassigled.fsincaiiing
apparatus during use. For exanple, such thermal cycling has caused an

i nsert is@ot thcogagatpkehehdhesive twbordl the Gises enthithé igerthr vfitliefdride end of the
drumis not closed with a gear for exanple. If the drumincludes a gear or

flange att aCﬂSﬂtiB&l@b@uﬁé@r&n@ﬁ%r%@ifon of gﬁotbgaeﬁi% AR RNE a ﬂm'nk éﬂn&hﬁé adrum

t hereby changi ng thé nol se dahpeni ng I Itironally,

ffect of the iInsert.
the noyenent of the insert. may damage the ar_and{ or, fl anges ovi ded at
the endiBFERHE s miley pbEB iSRSt malfecnRan GouarRRtrRItn s o
ensure the positioning of an insert within a drum differences in the

coef f i ci?8REgnd AOERepayen o iish apettiarrast-AEQéh& e She eipesirasbdums and

t he drum have caused adhesives to rupture during cyclic thermal encountered

duri ng totstetngipandlaytlan ek caisedphotbbdriive deum sentembecmge i dged foimdhe
adhesives to maintain the position of the insert within a photosensitive

drum tiRg.NLERE&NT thdMR, itﬁﬁ?%ﬂyschﬁﬁéin@ilfe%ﬁﬁz@teﬁytics irabise gﬁpé)ﬁ&?s%ﬁqn by adhesive

t hat has been ruptured by thérmal cycling. According t ternate
enbodi nent s .of .t he in¥

o1 of ect TG MR BAETREPE vs O PSR b PRPEITE P Ped bt st de o

the dr udnrq()p IQI%S]%teI); (:>Lu0t O%a ;hcﬂ:cl)JsNelrzlsitzigg grum if the end of the drum is not closed with a gear for
example. Ifthe drum includes a gear or flange attached to the end thereof, the insert may move
within the drum thereby changing the noise dampening effect of the insert. Additionally, the
movement of the insert may damage the gear and/or flanges provided at the ends of the drum.
Although adhesives have been used in the past to ensure the positioning of an insert within a
drum, differences in the coefficients of thermal expansion between the adhesives, the insert,
and the drum have caused adhesives to rupture during cyclic thermal encountered during
transportation of drums. Therefore, by removing the need for adhesives to maintain the
position of the insert within a photosensitive drum, the present invention is not affected by
problems caused by adhesive that has been ruptured by thermal cycling.

According to alternate embodiments of the invention, the insert includes a plurality of

projections which are compressed to allow the insert to be placed inside of the drum. These

102



projections can include a plurality of annular projections or a plurality
of smaller projections positioned about the circunference aniﬂghgg%%e

| ength of the elastic nenber or insert. BRI EF DESCRI PTI ON COF GS
O her objects and advantages of the present invention will becone apparent
as the same becones better understood with reference to the foll ow ng

det ai | eghofées6ds dah iiudeRepiitatity Frandulaihid {kcﬁ@ﬂhsdrd@lﬁ@lﬂyrbf%ﬁﬁllém%je@trbﬂ&' th the
drawi ngs 1n which: Figure 1 schemati cal represents a photocopi er to which

t he pr i ég el%?d esents a
print erﬁc{Eéﬂ O\Eﬁﬁlxﬁ&{t I}rcgusngngglena\%lg Ol?lgr‘iﬁli %H |ca %ﬁg% eh%glé{ JB?ncl udes a
side and an end view of an insert according to the present invention.
Figure 4 is a side and an end view of a photosensitive drum of the present
invention. Figures 5 and 6 are SI de VI ews of an insert according to the
present invention posi 3R | h hsIBRAWINEES drum Figure 7 is an
al ternative enbodi ment of an |nsert accordl ng to the present invention.

Figure 8 is @theeeljeanald advenagds ofltHepidsbat infaineibe ik dewiaghipam it asdlic @md Nsert
according to the present inventi on. Figure 9 is a sectional view of the

i nsert Enb SRR FOwidl QerleaRROLARSAS i Rurtl UM

Fi gure %B%Sb&tsegg??‘%ﬁg dVI ew o a@]i?)urt dm HE% é?irsent ogﬁltE?altdrllserg{shovm
in Figur res 11 and 1 IIustrate >t hod for inserting an insert
into a %ﬁ%}%ﬁﬁ%ﬁ%ﬁi%@fam@%ﬁ&h Aryipgs 1 3“&1‘1 "her aspect of the present
invention. Figure 13 is_an enlarged side view of one end of an insert

accor di ng t ofigne Ipscheraptically epgesgnts apbogomer torkash thepresent invention is

applicable.
Figure 2 schematically represents a printer to which the present invention is applicable.
Figure 3 includes a side and an end view of an insert according to the present invention.
Figure 4 is a side and an end view of a photosensitive drum of the present invention.
Figures 5 and 6 are side views of an insert according to the present invention positioned
within a photosensitive drum.
Figure 7 is an alternative embodiment of an insert according to the present invention.
Figure 8 is a sectional view of a further preferred embodiment of an insert according to
the present invention.
Figure 9 is a sectional view of the insert shown in Figure 8, during insertion into a
photosensitive drum.
Figure 10 is a sectional view of a further embodiment of the insert shown in Figure 8.
Figures 11 and 12 illustrate a method for inserting an insert into a photosensitive drum
according to a further aspect of the present invention.

Figure 13 is an enlarged side view of one end of an insert according to the present
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Figures 14 and 15 illustrate a nethod of inserting an insert into a
photosensitive drum according to a further embodi ment of thespip§eYo05
invention. Figures 16 and 17 show a nethod for inserting an insert into a
phot osensitive drum according to a further enbodi nent of the present
invention. Figure 18 is a side view of a further enbodi nent of the present
i nvent ii@fentiolll gures 19A-D depict an al ternate enbodi nent of the present
invention. Figures 20A-E depict yet another enbodi nent of the invention.

DETAT LED DESiRh] WRhATs HldsiritE T ol b AR e ] %rgf'fn%aa %%&Sééﬁé‘{ﬁ% G y

represents an-i nag ormng apparatus int otocopier t
whi ch the present, i venﬁj nis plicabl.e. Il.n such an arrangenent, an
ori gi naACCRiGEeRAtugther ngnﬁﬁgﬁ’etpﬁ?e’btﬁﬁ‘t’%%i er glass 10, and is
illumnated by a lanp 12. The resulting light is then projected onto a
phot osensi t i Kiguigs dierand by sheaya sfethad fopinserting 8y sertina a phefgsansisive g has
been previously charged utilizing a charge roller 16. As a result, an

el ect r agtadding thatfenhericodimdns of thepegenirintdngiodr um 1, and a devel opi ng unit
18 then supplies toner to the druml to develop the electrostatic |atent

| mge. Papergibsrel1®ds i sREVRwWOrY ﬁl%thlzfelﬁyod\rﬁéﬁtwf%ﬁbgeﬁf #vbRiod, | ocation

between the difrum 1 and a backup roller 22, so that the toner imge of the

drumis transferr t t.he paper. The paper .i.s then fed .to a fixing device
2" whi ch. " e oS pemian iRkt HRoBRRToc R AR R, 5 he paper - and
t he paper is _then _conveyed out of the apparatus, A cleaning blade 17 is
provi ded dovirigutceabdifli depietivet agthes gmpediment ofthe nvgntiongownst r eam wi t h
respect to the direction of rotation of the drum 1), so that any residual

toner remaining on the drumafter the image is transferred to the paper is
removed by the cleaning blade 17. The toner renoved by -12-o0 7 JUNE 2005

the bl ade thenpiEgiAIBEDNYRS@RIONOA OB THMPRESARRED PVROTIHRMENPS col | ecting
resi dual toner. The drumis then provided with an initial charge by the

charge roll elfig.lpsoh%gtiéaﬂﬁ rajrrgscéﬁé An .ﬁrﬁagre%ﬁﬁ‘i%g gpparatus in the form of a photocopier

to which the present invention is applicable. In such an arrangement, an original document is
placed upon the photocopier glass 10, and is illuminated by a lamp 12. The resulting light is
then projected onto a photosensitive drum 1 by way of an optical system 14, and the drum has
been previously charged utilizing a charge roller 16. As a result, an electrostatic latent image
is formed on the drum 1, and a developing unit 18 then supplies toner to the drum 1 to develop
the electrostatic latent image. Paper is fed from a source 20 by various rollers to a location
between the drum 1 and a backup roller 22, so that the toner image of the drum is transferred to
the paper. The paper is then fed to a fixing device 24 which, typically utilizing heat, fixes the
toner image to the paper and the paper is then conveyed out of the apparatus. A cleaning blade
17 is provided downstream from the backup roller 22 (i.e., downstream with respect to the
direction of rotation of the drum 1), so that any residual toner remaining on the drum after the

image is transferred to the paper is removed by the cleaning blade 17. The toner removed by
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for the next image. Fig. 2 schematically represents a printer device to
which the present invention is also applicable. As shown in ki gjNE2008
contrast with the photocopier device, the printer provides an 1 nage by way
of a control unit which provides a video signal, for exanple, by a | aser
scanning wunit 30. The | aser scanning unit 30 thus provides a |atent inmage

ont o t hge BRAL BRATHIL e Hnkiiher 3Rt SHOWE)proditied RERoNAITQ heidbal AEAEThaM th a
charge roller 34. The inage is devel oped by a devel oping device 36, and is

transfeyred 2 i ch. i , t sses
pet veert Pide FRAPARE 1IN BTk EBe L BB RR IR FPlan BB e ROR T s ES
travel s past a fixing device 42 and out of the printer by various
conveyiRytheareKeaesnd gui des. Residual toner can be renoved by a cl eaning
bl ade 37. As shoul d be apparent fromthe foregoing, the photosensitive drum
is critical Kig. 2 fehempnely rémesentsq pinterelsgice smehichrihepresent ynvertiariselser at i on,
the photosensitive drumis required to cooperate and interact with a

nunber  £bli64b1R OReHoSmn ih Ted. Qgih&gnﬁmW@h@ﬁeg@dton&r dedilig tleiring@lprovidaga
form ng system the devel opi ng device, the backup roller and the cleaning

bl ade. iAok BE wad oHALEAIANGT wihidn iRl S0 BEANCroRBelIES!d 150k oLl VO

utilize 0 ng I nperfections 1nt um’an r the gear

flanges of._t rum Further, ere an AC current is.applied to the charge
For 1 or 30 et e spepbingainieg TR g R e dhlfarL e ot S By g Bmce - O
vi bration and/or noise during operation of the drum as can the frictional
cont act32%whidhchag ben uniformly ¢hargedrwidus cheserroents Thedmage inglevplered Bami ng

bl ade, charge roller and devel opi ng device. The operation of a charge
rol | er desslopingalchieedsfaudrigirhmsfgesdan phgcrpwhick igfed floyn & smatd 38 ds dlegmpern
di scharge (known as the Paschen discharge effect), and this discharge is

al so belden@divi@n AR photokdnsitPve/drdHNE 248 ADaclRRiBNEA A "{%l}bﬁ%erftﬁl{n tRREPagnd/ or
vi bration of the drum The generation of noise and/or vibration is often
acco npaanﬁ)%%g lagvi@e gf Iér?c{ (i)ﬁro?'tt}ileopr%initfg" btyhv%rious conveying rollers and guides. Residual

toner can be removed by a cleaning blade 37.

As should be apparent from the foregoing, the photosensitive drum is critical to the

image forming process, and for each cycle of operation, the photosensitive drum is required to

cooperate and interact with a number of components, including the charge roller, the optical

image forming system, the developing device, the backup roller and the cleaning blade. As the

drum rotates, it can also vibrate as a result of the drive utilized in rotating the drum,

imperfections in the drum and/or the gear flanges of the drum. Further, where an AC current

is applied to the charge roller 16, 34, the alternating charge can also have a tendency to cause

vibration and/or noise during operation of the drum, as can the frictional contact of the drum

with the various components including the cleaning blade, charge roller and developing device.

The operation of a charge roller has also been found to generate ozone gas by localized electric

discharge (known as the Paschen discharge effect), and this discharge is also believed to be a
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imge quality, since the drumis not snoothly and consistently interacting
with the other conponents of the inmage form ng apparatus. AsTa rl@étﬂot%
toner nmay appear in areas in which it is not desired (undesirdﬁfe b Kk
spots), and/or toner will not appear in areas required for formng the
i mge (undesirable white spots). Less than optinmal imges can al so occur

over a pdd@itiaDehudd fod 9B8isdand/Bevibtatiot loftieldru@f the drum dimnishes. In
particular, after the drumhas operated for a nunber of cycles, certain

| ocati ons of e ] Lcal ape of
the.dr um bocuauen el SALRSEOE AELAS R SR ik by BYERL S BETEY oo
to degr.adation. of .the i e quality and the loss of circularity can occur
mor e 1 AP GUAEY. SiReS T diHTS BPTa%"%%‘%{hlgiaﬁg EoRSirieTly IFragiing it & to nore
concentrated forces or forces of a larger magnitude than would be the case
i f t he wwmpenowss ef hawoadd fprmivgappatatueX Ag e iesull, ton¢rengeappeattin ereas pf which it
undesirabl e noi se and vibration can al so be an annoyance to the operator of

t he appanatdesiredfundédhabl blacktspetsy iafd/oi toneoill fid appiaa irpdress refuiiredrfder to
avoi d or reduce noise, sone equi pnent manufacturers have designed the drum

SOt hatfbigo A M{%h éﬁxﬁﬁ%?eﬁﬂ‘&%hfté SRS NEXsOhat Bl YL HAGEN 98D 0%%@6&{1& of

any of the “surro I ng conponent’'s, "and al so so that the natu resonance

frequency. of .t he um i ot .j,n . the.audibl e range a,result, if

i br at 1t R bers b Heutary pEihg doieh FuBffhe pa N Eb e e e 0l Hency does
not match that of the surroundi ng conponents. In addition, the noise is not
audi bl eoperted for o pamberafeygles, serdn lgaiessef theglrumeap pegorteglelagmed ko gt ths t he
vicinity of operation of the apparatus. However, if a noise problemis
found toylindmeat shape eXihs tlirung bexpuigs menmé imperfecarTiielogudftoirculanstdlyo doatribatasi gn
tooling necessary to change the dinensions (e.g., the tube thickness) of

the  driyifeo IRt thEMRRe ghalithSank YR 10O bLHRARSIY San'Tedhd thEd raiHEAS AeSOl UL T ON
m ght not be satisfactory -14- 7 JUNE 2005 in addressing noi se and/or

R S e e

and
magnitude than would be the case if the drum were smoothly rotated. Of course, the generation

of undesirable noise and vibration can also be an annoyance to the operator of the apparatus, or
those in the vicinity of the apparatus.

In order to avoid or reduce noise, some equipment manufacturers have designed the
drum so that the natural resonance frequency of the drum does not match that of any of the
surrounding components, and also so that the natural resonance frequency of the drum is not in
the audible range. As a result, if vibration should occur, it is less destructive, since the
ffequency does not match that of the surrounding components. In addition, the noise is not
audible (or is less likely to be audible} to the operator or those in the vicinity of operation of the
apparatus. However, if a noise problem is found to occur in existing equipment, it can be quite
costly to redesign tooling necessary to change the dimensions (e.g., the tube thickness) of the

drum. Further, even if the tube thickness is modified, such a solution might not be satisfactory
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nodel s, and the manufacturer or refurbisher of process cartridges (or other
conponents) is not always the same as that of the photosensiti gr

Anot her approach to mnim zing noise and/or vibration in photosensitive
druns has been to insert a plug or weight at a predeterm ned | ocation

Wi thin the drum However, the use of a plug-type insert can be undesirable

i Nt hatintdaereRtit@nbdiSe hndPdbicablaton B feflcdBel PattSiflntiosk, sinc@iheRabdebe ul ar
axial location within the drum and if inproperly placed, thé plug will not

: , 0k i be at | bl ens.
I ador T oRee Pt B N D M I b P A BB o e

fit can be utilized sq that the plug i.s secured,in place once inserted.

Fi xi ng PAGCLIBE Ui AR tliah RSP BEDISIR of BrseTserudsrs (CLalcr<omIPnFUD B4 n ¢ he
adhesi ve being inadvertently di sposed at |ocations other than desired, or

t he pl vgwewiibd serhe fs that of théphatesensitive druamsported prior to curing of the
adhesi ve. Bonding the insert to the drumalso conplicates recycling of the

drum | f an AnbthefShesack td mtnimszingd hdibezadl/ortvilradsin photdsehsaevediivos ied  upon
insertion. Further, since the drumis supported at the | ocation of the

plug, bilen ROInsk? aﬁgﬁéﬁr lme?%}]ﬁ gﬁa pfe@@teﬁf?'h&@ [JRAGEw AR tﬁ@ﬁffﬂ?ﬁ Sﬁo@%ve?',r{ﬁe fum at

the location of t t " not consistent wt at o ocati ons of
t he drum ot.her than that where the pl i s di sposed. Anothe r obl t hat
has ar | APIRE D dbverisan br b aatiy Pt Bealiely DR ined R0 &5 be Bl act ! e
drums can be damaged when they are engaged by tools used to hold the drum
during @m%&ﬁ@s@é?%ﬁn%wahw&érmr@e#eﬁwpeﬂv phiged. dbeplug yallmot perfpsm an
expandi ng chuck to hold the drumwhile a process is being perforned on it
by expaprdpaty, aikc@ipavetiwigsanhthe koiagad viltatidviproblense in sddifiac ¢heoflug hmstoieum
However, if a high insertion force is required for a particular insert,

the ex Pélﬂﬁf BdhefdiUug |ﬁ>ld?£b',35r R iREfer@n&Oit'cas BO NHlAA % tlllaﬂftls}:eplﬁggi sRbikr¥d P d
force in order to -15- 0 7 JUNE 2005 overcone the insertion force, to

th b l. ' . I t..on. - F i.f ' t
roaqui r (e HRehRE, AR B B ol LA e BRI by ik " e

that of fhe inpner
a eéalve Qenmg inadvertently disposed at locations other than desired, or the plug could shift if

the drum is transported prior to curing of the adhesive. Bonding the insert to the drum also
complicates recycling of the drum. If an interference fit is utilized, the drum could be deformed
upon insertion. Further, since the drum is supported at the location of the plug, but not in other
areas, the performance and response of the drum at the location of the plug might not be
consistent with that of locations of the drum other than that where the plug is disposed.
Another problem that has arisen is that the photosensitive coatings on the outer surface
of the drums can be damaged when they are engaged by tools used to hold the drum during a
manufacturing process. Therefore, it has been known to use an expanding chuck to hold the
drum while a process is being perfermed on it by expanding the expanding chuck against the
inner surface of the drum. However, if a high insertion force is required for a particular insert,

the expanding chuck must exert a correspondingly large radially outward force in order to
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di ameter of the drum the circularity of the drumcan be distorted during
insertion. Therefore, ideally, an insert is inserted with |i tTtJ@N?erb%
insertion force, i.e., the insert only slightly touches or does nhot contact
the inner surface of the drumduring insertion. Referring nowto Figs. 3-6,
insert 50, in accordance with the present invention, is showm therein. As
shown i gvericne the inseBRhtfoE, tb ShddsiS RN Ee rdR idE Propsr @idntHdidh 2 FufiBFhRfe, PO
having an outer dianeter 52 and an inner dianeter 64. As shown in Fig. 3,

outer dja .S ' o . ' : te.
Prot or ol G oeadfos i Esahboro ARMRL S ofler MIREIE e lhetindh B PUGEEL”
phot osensitjve.drum 60, as shown_.in Fig. 4, According to the ipnvention,
Pnsert Sgmeist 8%%5&&?&86 Sheltat U i can e dbloredshne Mucben. Moot be
reduced to an outer dianmeter 56 which is less than or equal to inner

di anet elde@ly, af inspth bt insested ivdihitle pume BOcTtion Encd, heethe is@rtionlyeslighgntaghes ong
its longitudinal axis 58. For exanple, referring nowto Fig. 5, when

i nsert &Qdes nel wagnt e idled Bgfick Sf HenghmWdiinginsaxios. 58 in the direction of
arrows A the outer dianeter of insert 50 reduces to an outer di ameter 56

whi ch - i's | egsrelfihod to FHA-6! RsdrDEBlin @c?flﬁh@ém@lﬁhgi)résgﬁ im%g%ﬁ@ﬁ?ygﬁe

drum 60. Preferably, insert 50 is nmade froman e tic mater

all ows the.outer, dia er, of insert 50.to.outer di ter .56 i.ch is | ess
Fhan o BRI A roNRET G 3, el PO R bre R TRt s ShBIES Bleghet s iR o

| ongi tudi nal, direction, within its elastic limts of distortion. For

exanpl evutprdigmetgpd] andaipngriliameerhd ¥ showmiig Fise 8 namierciamergn S dhe eiter
elastic nmenber is stretched in a first direction, the elastic nmenber wll

cont r acdiamnteaofiine@t 50 o péxpé sidiec Hraferably, otthediimest 52 islegkr than as inm@s t 0
generally maintain a constant volune. As shown in Fig. 5 for exanple,

when i nigiibieBB2 bepigloRagtiesdium §018s digvachiion £f arrows A the dianeter of
insert 50 -16- 7 JUNE 2005 shrinks in the direction of arrows B. As shown

[0 58 S REB IR TRyt ARSHS SO TS bR PR R
50 can be reduced to an outer diameter 56 which is less than or equai to inner diameter 62 of
photosensitive drum 60, when insert 50 is elongated along its longitudinal axis 58. For
example, referring now to Fig. 5, when insert 50 is elongated along its longimdiﬁal axis 58 in
the direction of arrows A, the outer diameter of insert 50 reduces to an outer diameter 56 which
is less than or equal to inner diameter 62 of the photosensitive drum 60. Preferably, insert 50
is made from an elastic material which allows the outer diameter of insert 50 to outer diameter
56, which is less than or equal to inner diameter 62, when insert 50 is elongated in its
longitudinal direction, Within its elastic limits of distortion.

For example, it is. well known in the art of solid mecharﬁcs that when an elastic member
is stretched in a first direction, the elastic member will contract in a direction perpendicular to

the first direction, so as to generally maintain a constant volume. As shown in Fig. 5, for

example, when insert 50 is elongated in the direction of arrows A, the diameter of insert 50
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whi ch thereby causes an expansion of its outer dianmeter in the direction of
arrows D. Preferably, outer dianeter 52 of insert 50 in a rebqnﬂqu&m%e,
is chosen such that when insert 50 is provided within a photosensitive
drum 60 as shown in Fig. 6, the outward radial force in the direction of
arrows Dis sufficient to anchor insert 50 within drum60 so that it is not

necessah¥inks b M8 BirddtioAGTEHWE Bt A LIMSWhEn FIE 6] WhBDInkdrZ 86 sQBleMedishagld S0
Wi th respect to drum 60. Insert 50 nay be Tornmed of any elastic material.

Homeverallo:k)\pin@e 5§ ?oerl'g{‘drﬁf t(ﬁeg 1eefla§<reﬁ gﬂte %@QR S’lr) 4 Irll&alcbs: 1@%1%{ (?]ire%g(r)rrié ?f PGS (fZ roman

el astoneric material such as neopreéneé. era e erial” Used for
insert 50 has an elastic elongation lint between. 100% 500% and a yield
str engt‘ﬁmﬁglﬁﬁ CRBSCH @D CKRANSOD OB BB OPiET gfamﬁgeépﬁséﬂﬁﬁgpneﬂfwor)fé Reonst ruct ed
froma Afilled- material, such as resin wth carbon bl ack added. By

const r referaply wuten demtetenisCof snsett 58 inraremiedl sfate,as shasgh sichrtisas mthep amsetiS0si zed
to fit various sizes of photosensitive drunms, thereby reducing the burden

of st ocikipRgiddWietie afphstozeditive Sith 50 hoshohi thehiL®, 1l cuedard rati®l. fofcd i tHRr nor e,
such material is readily available and relatively easy to obtain in

var i Ousdii%icﬁ&? of DS D kd dgluyﬁgi&ﬁttg) %‘?‘ch‘éf(ﬁhgé}{ 80 Qiith{n t6020:th1SAR Pgﬂfegg%t lhg was

formed wt an outer anet er appr oxi mately mmin a rel axe te, a

Il thick f. i mately gnm . i ght of i At el
Do0gr 10 S RE GBI AL tincrpr Getnbtuin e Durh edrel BURRAE © Loucea 1o

approxi mately 26mm and was then inserted into a photosensitive drum having
an inner dilasst &} mey b pprmsdiohanetlgstizgngisrial h Hosisyerpinovprasangy appemsd mat el y
1mm of cl earance between the outer surface of the tubing and the inner

sur f aceensfodimentditwert S@Osaradelfnt mbelagomatc mawviabsuch agnétgsénce Prefomblyi, o
wWithin the drum the tubing was rel eased and thereby allowed to expand and

! NCr eas@arifnBed HreneAM0aal ak Bl¥WRENoh 28 o Wil be%&ééénal%wfjoé%%nél H?ie'lw and the
inner -17-0 7 JUNE 2005 surface of the drum Since the outer dianeter of

D L ek R 5 LS PO 308 SO gl 0o
material, such as resin with carbon black added. By constructing an insert with such a material,
a single insert can be sized to fit various sizes of photosensitive drums, thereby reducing the
burden of stocking different sized inserts for different sized drums. Furthermore, such material
is readily available and relatively easy to obtain in various sizes.

As an illustrative example of insert 50, neoprene tubing was formed with an outer
diameter of approximately 30mm in a relaxed state, a wall thickness of approximately 8mm,
and a weight of approximately 200gm/ft. The tubing was stretched until the outer diameter was
reduced to approximately 26mm, and was then inserted into a photosensitive drum having an
inner diameter of approximately 28mm, thereby providing approximately 1mm of clearance
between the outer surface of the tubing and the inner surface of the drum. Once the tubing was
moved to a desired position within the drum, the tubing was released and thereby allowed to

expand and increase a pressure contact between the outer surface of the tubing and the inner
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for anchoring the tubing into the drumw thout the need for adhesive.
Furthernore, since the tubing was elongated until there was g AINE 2005

di fference between the outer dianeter of the tubing and the |nner I amet er
of the drum the tubing could be inserted with zero insertion force. An
alternative enbodi ment of insert 50 is showm in Fig. 7, wherein insert 50
i's consirfavebfitie dhinh 8inké thetout@ Agfinidie oT@he fBINRERA a FEladsdcktae PhasiBBhint ¥ndf

| ongi tudi nally extending nenbers 72 provided around the periphery of

menber (0 inﬂeﬂditdﬁ‘lief%r Qf‘éﬁQthﬁ%s 28 A, [he! n%gfo%}’deggﬁﬂﬁlggﬂg alt@ﬁfButw‘afd foSce

preferable that an outer ameter 52 o ert t han an i nner

i s oo eng 1REPEE T st Wik Hesf W%%%l%étﬁuﬁt%f'sr?”’v' ;

t ubul ar nenber constructed of an elastic material. Simlarly,
| ongi t UdbWEIWa clopgaadinng thasepres 3 2mm dfgropec bawedndhe ewtes diametepefiiharubig r od
shaped nenbers, not necessarily nmade of the sane material as first

| ongi t uxidrihé inneedibecte? 6f thBynaothé tubiitg cogld besiasdrtedGrigszeto insbiiloafomenber, a
shaft may be installed through the center 74 of insert 50 which is

commonl y usegh hRerhARGenitiithad o@ﬁﬁa&@0@§ﬁém%fpgt7h%e@{mg§@mfs of the
insert is shown in Flgs 8-1 As shown in the Fi gures insert 50 is

0.
ore er 1St R Tl g bR R A RSB BRERY e i g

plurality of _annul ar orrugations 76 forned al ong the longitudinal axis
58 of tlﬁ@n?;ﬁéé?ﬂor%dedﬂaw&m Deparhesnf membgr/; ﬁ’é@?\ﬁ@\?o@@l@@sm thtid out er
folds 78. As illustrated in Figs. 8 and 9, sleeve 75 has an outer dianeter
52 t hatpresiogy @nlbalimeitaii it preferatiethatiirmosertiaB@ens2 df inser6H0 isByeatarrsdraict i ng
sleeve 75 wth corrugations as such, the outer dianmeter 52 of sleeve 75 is

easi |y inpetuligflcttipsiofel sHagakhdtive drafh ﬁfbomilich ihskit 30 iPprokide NarmBr €, the
corrugations provide a structure which is sufficiently -18- 0 7 JUNE 2005

el asti CerliR SRHS! £ gga%%%ﬁ%b@yﬁm@ bl B 8 R oANGHAL MenbdTohfiRld 5O tO

the i nner sur

of an elastic material. Similarly, longitudinally extending members 72 may be in the form of
tubular or rod shaped members, not necessarily made of the same material as first longitudinal
member 70. By constructing insert 50 as a tubular member, a shaft may be installed through the
center 74 of insert 50 which is commonly used in image forming apparatuses.

A further embodiment of the insert is shown in Figs. 8-10. As shown in the Figures,
insert 50 is constructed in the form of a corrugated sleeve 75. In the presently preferred
embodiment, corrugated sleeve 75 has a corrugated shape defining a plurality of annular
corrugations 76 formed along the longitudinal axis 58 of the insert 50. The corrugations 76
define inner folds 77 and outer folds 78. As illustrated in Figs. 8 and 9, sleeve 75 has an outer
diameter 52 that is greater than the inner diameter 62 of drum 60. By constructing sleeve 75
with corrugations as such, the outer diameter 52 of sleeve 75 is easily reduced upon elongation,

as shown in Fig. 9. Furthermore, the corrugations provide a structure which is sufficiently
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Preferably, a stiffness of sleeve 75 at the inner folds 77 is Iarger than a
stiffness of the sleeve 75 at the outer folds 78. By construe{*qﬂ Sy e
75 as such, the degree of reduction of the outer dianeter Feeve 75
achi eved when sleeve 75 is elongated, is enhanced. For exanple, since the
stiffness of sleeve 75 at the inner folds 77 is larger than that at the
outer fehgisto Fé’t&raté A iefialfyduivard Force Forsdnc Rt thé @i3eB0 € iHeaind: Berfavtear fol ds
78. For exanple, as sleeve 75 is elongated, the inner folds 77 and outer
folds 7& (g&ﬁ g@xpanded such that the inner folds nove outwardly, and the
outer fol move i nwardly. Therefore where the stiffness of the inner

folds is | han f the r.fol he. outer fo are. forced
to deflect ?ﬁr&ﬁrﬁhﬁ Sroraeied eev b B ings PR S i B SR thhor - and
outer folds were equal. Therefore, phe overal | radial contraction of

sl eeve si®VE d5 atthapeienioldse§. Bysepsruptng deeedgatead, tie dagret ofrgiudiivnebtheaxi s

58. Preferably, in order to forminner folds 77 with a higher stiffness
t han outuesr diavhetsr SD&f skevd T8 ke sd whdfsledvei 70 neglof@lells is eAharkcdr BaeRimplRan a

t hi ckness 78A of outer folds 78. For exanple, in a presently preferred
embodi r@?ﬁ’ﬁeth&&fﬁ‘ﬂéﬁ%féi’eérc @@\é@mﬁmmolﬁﬁmq 2ithad haeat%eeatxr ffo?déaﬂJ Labl e
synt hetic rubber, such as pol ybut adi ene, thrc ness 77/

approxrnat and. a thi ckness 78 PRY.OXi mat.e Al so
2Pt O LRt Shils 223 oGRS %“tﬁ%g‘%’ﬁe%” %srlplﬁo%e@sre A 15 hot
necessary for closed end 79A to forma gas-tight closure. Rather, closed

end 79K1ogatdetheinnst Joldp At piliower folds 78erqexpandes sueh that the ianer doJiis mosel f or

el ongating sl eeve 75. For exanple, as shown in Fig. 9, a rod 81 may be
used t couwwadiabed theeeice folds mbye inmaelly.i Flgerefock, 8hetehhostffespaitheimier7®Rls unt i |
rod 81 abuts closed end 79A. In this position, rod 81 can be pushed

agai nstjs Tdr%éi%la:ﬁtﬁgt of M &@er foIR! BBYuR) BNGRLE f&b&?%%eﬁ@ctﬁﬂﬁﬁtdlﬁﬁbrettﬁﬁl outer

di anet er of sleeve 75 is suffrcrently reduced 19- 0 JUNE 2005 to
al | ow nonl.ar
corrugz%%gﬁgmazﬁh Fgégéﬂygg¥ﬁ8g%ﬁ§%§| l%%g & anaotggﬁecgdea5|ly

reduced in aquter i S, not
contractﬂ)n of s[jeeve 1s enhanced when sleeve 75 is elongated along Iong1tud1na1 axis 58.

Preferably, in order to form inner folds 77 with a higher stiffness than outer folds 78, a
thickness 77A of inner folds 77 is greater than a thickness 78 A of outer folds 78. For example,
in a presently preferred embodiment, corrugated sleeve 75 may be made out of a widely
available synthetic rubber, such as polybutadiene, with thickness 77A of approximately 1.0 mm
and a thickness 78 A of approximately 0.9 mm.

Also preferably, sleeve 75 has at least one closed end 79A. However, it is not necessary
for closed end 79A to form a gas-tight closure. Rather, closed end 79A is preferably configured
to serve as a stop for a tool used for elcngating sleeve 75. For example, as shown in Fig. 9, a
rod 81 may be used to elongate sleeve 75, by inserting rod 81 through open end 79B, until rod
81 abuts closed end 79A. In this position, rod 81 can be pushed against closed end 79A to

thereby elongate sleeve 75 such that the outer diameter 52 of sleeve 75 is sufficiently reduced
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necessary to anchor open end 79B of sleeve 75 during inserti on Rat her, the
natural resistance generated between the outer surface of sI Es‘,fozb%d
the inner surface 64 of drum60 is sufficient to cause el ongatl on

sl eeve 75 when closed end 79A is pushed through drum 60. Alternatively,

cl osed end 79A of sleeve 75 can be formed with an end plate which may be
flat orioldllowiedv70t@pass ift6 @RRk 80! AséR&wn ABFigh®Wihck Anfilg: cobhgatidhs 76" M ng
closed end 79A with receptacle 79C, the proper orientation of rod 81

during JRReLELRYs 1§ b@[glgéﬂ&%‘i’ongﬁi%ﬁ %fd'tﬂ&el%?%ﬁg 0% § 2)61&% eyl 1315 #tTet hod

for inserting insert tos escri bed
her ei nbel ow. As shown in . a. net.hod_f |nsert|n insert 50
into a ME6TBTSALNE Osepmﬂﬁi%% ﬂl S#&wagéé%%@%am Ra T@%H&:ﬂ%ﬂﬁ@l S8R 50 in
a longitudinal direction, froma relaxed state wherein the insert has an

outer dgenAtataskberveayethe pransuafice nheevdiZamed dre ishertshefagso ofsbwsitOiive  dr um
such that an outer dianmeter of the insert is elastically reduced to a

di anmet esuffiejenitlto touselelonkatich dftsdsrve NS wihom elosel IFEIRY islusliddehpgh dsensi.t i ve
drum 60. Insert 50 is then inserted into the drum 60, wherein after insert

50 i's rel easgfernaidtiflc id%&?éhcf A 6 Y78 cn B@ﬁ&ﬁﬁ@ withhnd ?lz@é ﬁrﬁ&ﬂ?ﬁatyhe

cont act of t he outer sur ace of Insert 50 wt e | nner rface o

B ©or ook Py e At e EleE B os ok h e Pl R by REg Ml sn BB A e

90 such as wire cables 92 and 94 are interfaced with flrst end 82 and
second ©aeptade $1C,ithe piopersgientgtion of gasl &l dpinggnieriéon is gpeeRied t hr ough

phot osensitive drum60 and wire cable 94 is imobilized, with a vise, or
the |ike (noRefstrgmiow fbefigd. @ntl snd e a napipdd ﬁdinstlming/iimsertdabhte @2 in the
direction of arrow E, as shown in Fig. 12, so as to cause insert 50 to

el asti clg{dtyseﬁglﬁp@m @p@ﬁ]ﬁéﬁ@gscﬁM}mglﬁge]&{,aneter of insert 50 reduces to
an outer dianeter 56 -20-0 7 JUNE 2005, which is equal to or less than

i nner di am?tgé Q)h%vnoh P‘?Lé%] %gén%nﬁ' %}n\éﬁmgrf 8% qfﬂge?t %&%ﬁ;%})}?ﬂfs Ative cfrg% i o

el ongated as e nove over §nser Imser

i nsi de
g({ n]uges clastically 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 diameter equal to or
less than the inner diameter of the photosensitive drum 60. Insert 50 is then inserted into the
drum 60, wherein after insert 50 is released, and allowed to return to a relaxed state, a pressure
contact of the outer surface of insert 50 with the inner surface of the photosensitive drum 60
increases. In the present embodiment, apertures 80 are formed in the first and second ends of
insert 50, and engaging means 90 such as wire cables 92 and 94 are interfaced with first end 82
and second end 84 of insert 50. Wire cable 92 is then threaded through photosensitive drum 60
and wire cable 94 is immobilized, with a vise, or the like (not shown). Tension is then applied
to wire cable 92 in the direction of arrow E, as shown in Fig. 12, so as to cause insert 50 to

elastically elongate such that the outer diameter of insert 50 reduces to an outer diameter 56
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Once insert 50 is positioned as desired, wire cables 92 and 94 can then be
rel eased such that the outer dianeter of insert 50 expands i® JiME 2005-
direction of arrows D, shown in Fig. 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 noved over insert 50, as shown in Fig. 12, a

m sal i gwhiehfis dphMeen lesp tahsen didnews 6droff phsansidive daml 60 50ne@iysaasEhasf i r st
end 82 of insert 50 to | ock against an end of drum 60, thereby preventing

drum 6 gl V&Ll t : i B first
end BZQg%h?g?gé%@%%gFg’%&gygﬁggﬁg%ggﬁgggé s%ﬁfﬂg?ﬁgﬁggwﬁgggpﬁg%dgp}?%sert

50 into drum 6 is sinplified. Referrin ow to Fi.g.,9, ;as discussed
~bove. - S8 P50 bheSiiRed aseftiosh e PR g Gar 1l p? s R 4R B

t hrough open end 79B, and agai nst cl osed end 79A. As shown in Fig. 9, the
fricti ofbtgfetiepeteref ipserchexpenrdsyiathedirecting obureys Bushoaadn &ig. §i ergBy and
the inner surface 64 of photosensitive drumis sufficient for causing,
when r didci@dses a ppesews edntagdiensdenchomhacr wnlce@Pof drntnes tedndrgédrisorfacef59dfeeve 75
such that the outer dianmeter 52 of sleeve 75 is reduced such that sleeve
75 can gkdrglep.i nto drum 60. Alternatively, open end 79B of sleeve 75 could
be anchored by hand or machi ne, such that sleeve 75 is elongated to such

an extent t i afet er of sleeve..75.4s r.educed a _di anet er
aral ter ¢ hant b arf U BmBY AR LE rsord 80 % R HEEIA L S MEEERPLRRe Che
met hod of inserting as such, sleeve 75 can be inserted w. thout generating
any su Regfive dropy GUand ipgogt i%axwﬁ@a%da%?eofam%ﬁw&?ﬁkmgmwdi ng

now to Figs. 14 and 15, a further enbodi nent of the method for inserting an
i nsert &m0, hawbyprensgitingweurd 60 Moétslidsngsivenmserh&l. éllrrefds, sdshomwnimFigE g.

14, a tool 100 for -21- 7 JUNE 2005 elongating insert 50 may include
engagi n, meaesd 80 of Bkere MYRPrétBrabiy 1iindado &t aRdnseeanst ieRe 5084to@frummswer t

50. In this enbodi ment, engagi ng nmeans 90 may be constructed of expandi ng
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
photosensttive drum is sufficient for causing, when rod 81 is pressed against closed end 79A,
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

insert 50 into photosensitive drum 60 is shown therein. As shown in Fig. 14, a tool 100 for
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chucks 102 and 104. Each of expandi ng chucks 102 and 104 may be constructed
with three way (or nore) expandi ng chucks which are configureg‘ﬁﬁN%@QQQe
with the inner surface 106 of insert 50. Expanding chuck 102 may be
attached to first arm 108 and expandi ng chuck 104 nmay be attached to
second arm 110. In this enbodi ment, arns 108 and 110 are attached to

devi ce ddiratihi Glicit 30 GO ihAtE hOnFMEEnPI0 or tRSh oA &l Aldisk@ri@ngach

other in a |longitudinal direction and to contfdl the expansion of chucks

102 and,104. | eration, ;.wt expandin h 1 it the i1 nner
surfacgmfgén%¥p$f fmﬁﬁﬁgg@ng?gf%¥gﬁ% ﬁﬂgéﬁr&ﬁéﬁgﬁ an%%ﬁﬁ%%ﬁ%ggl ngaged
with inner surface 106 of second end 84 of insert 50, first%ﬁrnh 108 of

t ool 10dwueksnl BenddPdd Epeh eliapanding ehusks K92 ad, 04 masipr samsadeshwita e 10 may

be moved in the direction of arrow G so as to elongate insert 50. By using
devi ce wdyoc orse)rerparelingachuskcihich ateawefigrred hoengagponibhitesinner surfaer Flref wit h
the insertion of drum 60 over insert 50. Therefore, drum 60 nmay be held

from a shidre40. SehaBding feh QukUD2GRabd AtaaRedes FRsdinnd 08hue kxdabdingfcbuclex@npl e,
while tool 100 can be used to elongate insert 50 and insert insert 50 into

dr um 0uby BIABEROND <cE0 4 130, B Y Bfibodibitdainll FsTRN90 ard diaelda 130 MY De

i nsert ed rum out to contact any portion of the outer

surface, of drum 6Q,. thereb reventin a to the outer, surface of drum
60. Si nchvaqeﬂ# vagggﬁ&a#wgc}:@dm‘éi wgagagﬁgf%ﬁ%éwﬁﬁa%m%én fised to

mai ntain the position of drum60 while sleeve 75 is inserted therein.

Si nce sloagituslingd diredfiginrasd t¢ tartiod thsrexpensiansdichidss 102 ané 4 04.akn epepaiioni Wik chuck
is sufficient for overcom ng the forces generated during insertion of

sl eeve eipandiaf elivckno2 rOyagkd wiihghe inhér aunficd 706 of firgr ¢nded?2 efiiheedi 0emid of a

method for inserting an 0 -22 7 JUNE 2005 insert into a photosensitive

drum i s, 380%s cHiRkS09\MgddRd il ind suBRIADENT s8RAASNI B4 of Hisbht 36, first arm
108 of tool 100 can be moved in the direction of arrow F while second arm 110 may be moved
in the direction of arrow G so as to elongate insert 50. By using device 110 constructed as such,
there are no components to interfere with the insertion of drum 60 over insert 50. Therefore,
drum 60 may be held from a first end 61 of drum 60 with an expanding chuck 114, for example,
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 method, insert 50 may be inserted 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
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expanding jigs 120 and 122 may be provided on arns 124 and 126 so as to
elongate insert 50 in direction of arrows H so that insert 50-Cqp E%OO
inserted into drum 60, as shown in Fig. 14. In this enbodi nent, ﬁrun1 0
must be threaded over arm 124, simlarly to the enbodi nrent shown in Figs.
11 and 12 wherein drum 60 is threaded over wire cable 92. Also as shown in

Fi 9. 17inserPM&fa blisiBichsifile Basn RABBWRO A kh&RE th Mgt Nd, RngHoilp BensB0NTuch4¢ and
126 can be npved towards each other in the direction of arrows | so that

i nsert t j ; I n i nner
surt ace gaiile FEDEALAREOA AR 6ol AR BR AP PRI aE BB
enbodi nent, it is als referable to pr.ovide.first d 82 with_a ded
shape, @Kt Qfﬁéﬁowsgh g%\giai s} Sﬂ CBPJ,@E lg%?rieﬁé‘%to idﬁg’é% > %G’ﬁﬁ% pEIg; L‘g ed
into drum 60 with reduced risk that first end 82 may inpact an end of drum
60 dur i thip emwdiméntydruReilonvgt bg threaded ovetiagm 124, similady fotbe embsdimsasshiosan
inserted into drum 60, first and second ends 61 and 63 of drum 60 can be

provi deid Rigd, h1 endl 1 PindeRsn ddth 60d/iBeaded Dvebivtle Rhlle 63. ABD asaheii®in Rig21 7Ry be
in the formof a gear 134 and/or flange 136. Typically, gear 134 is

id . . . i h
provi .e(frllcetu%gfl ﬂﬁgg}aé% @gugﬁec&ig%@fn ?g?%{fﬁafnﬁcl%tcgnﬁeﬂi‘&@dto%%s shown)

for driving g Ist y provided so as to provide a

beari ng surface for.s ortin rum 60. ALternativel end 61 of drum 60

coul o peach P Gl fisealPE isPts $ 5 Raf ) S SinatfeameRy B Bt nor

rollers or gears. In any event éﬁﬂﬁ cally gears 134 and/or flagges 136 nust
C J

be borfessureroniet hatyeen inners ffdremohagd ovier Rurgase 28198 iseié S0 HBVbiser |
use of an adhesive raises a nunber of problens in the manufacture of

phot os ensbddinmentdit isaso prefersbiatgprevide firadhe 82 wéthmurstinded shsyed swubhrasmigatt he
manuf acture of photosensitive drum 60, the risk that adhesive may be

spl ashegdioQRLR F1 N3 QlbtiRAt ik RN Be iRbrtel 1418 8m EEwithesRRSEHsk th¥hiShemay
require that drum 60 be i medi ately di scarded. Furthernore, adhesives on

the - 2332 X} 7ixﬁ lélélﬁalggod'io folviK d%?i%f ace my af fect the photosensitivity
and/ or per?%r nce o J}un1§@ In gperaflon
Referring now to Fig. 18, once insert 50 has been inserted into drum 60, first and second
ends 61 and 63 of drum 60 can be provided with end pieces 130 and/or 132. End pieces 130
and/or 132 may be in the form of a gear 134 and/or flange 136. Typically, gear 134 is provided
to a drum 60 so as to provide an interface to a motor (not shown) for driving drum 60. Flange
136, is typically provided so as to provide a bearing surface for supporting drum 60.
Alternatively, end 61 of drum 60 could be provided with a gear 134 which may be used for
driving other rollers or gears. In any event, typically gears 134 and/or flanges 136 must be
bonded to the inner surface 64 of drum 60 with an adhesive. However, use of an adhesive
raises a number of problems in the manufacture of photosensitive drums.
For example, if adhesive must be used during the manufacture of photosensitive drum

60, the risk that adhesive may be splashed onto the outer surface 65 of drum 60, is increased,

which may require that drum 60 be immediately discarded. Furthermore, adhesives on the
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Furt hernore, when an adhesive is used to bond a conponent to a drum such as
drum60, it is difficult to renove such conponents when a d”?n.]l?IQEizﬁOtso be
recycled. Therefore, it is desirable to avoid the use of adhesives.” In

| ight of the problens of using adhesives for bonding end pieces to

phot osensitive drunms, in one enbodi nent of the present invention, gears

134 andduér st fasg@sy 436t BRypHdsemdREgthndiok eifdrndnte bN&aMm 6P opafali6h. | nsert
50 has been inserted into drum 60. For exanple, as shown in Fig. 18, gear

134 an Male) i I i i ed with
Fner s P RRAG R Re Y ad 06\ £ GRREL SRR o 13l My o BOORRES

and/ or with insert 50, gear 134 and/ar. fl ange 13 an be attached to
drum 60‘%392‘?1”68{31?‘]’1‘@ %ﬁ%c?}?porgﬂﬁé@e?é’sdarﬂmr@dﬁ F@b%%ﬁﬁi?f?tﬁ'eéefg’i?r H&te of drum
60. After insert 50 is disposed within drum 60, and end pieces 130 and 132
such asdegwahle tgayoidithg/use of 3dhagjEes136 are nounted to each end of the drum 60,
drum 60 can then be rotatably nounted upon a shaft (if a shaft is
utilized, .and lighspobegrobildni of Bingradheswes dar iondihge:nt @idees toUshotdsemikiven a

phot ocopier or printer). As discussed above, the present invention provides

sever al 4|, AR Oh AR brHYANMAESe ?i’e@ént iﬁ%ﬁ&,ggg%qbﬂgn&/pigéﬁag%s g 6 Mag pRrior art.

Firstly, by constructing a noise preventi devi ce ot osensitive
drum from.an .el astic er, whi c s an outer .dianeter. greater than the
Mnor GPRTEERAE S i OB el e ol s Bl 3T MR RIS oS Glomla B e
such that it can be elastically elongated and thereby reduced in outer

di anet ehops ipEis AR gear 1ihand Hange il 3k mey inchpdercopnesting membgr 3§ whisk ipr esent

i nvention achi eves the dual goals of providing a noise reducing insert that
can beengagerviddinmet durfacd tloeofansertd0i Ahenefdrebyfatndeng evil pieceg éheamt/omig2t he
relatively high radially outward force produced by an interference fit.
Fur t herymh thse$ 50C&at et M&rﬂaﬁgam &fn WfatthBRdtH SR 60 Kithour tBEusdof? JUNE
2005 relaxed state is larger than the inner dianeter of the drum and

since nahesl &l cﬁre\éﬁf} Ehdedo RSurface of drum 60.

After insert 50 is disposed within drum 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).

As discussed above, the present invention provides several important advantages over
noise reducing inserts of the prior art. Firstly, by constructing a noise prevention device for a
photosensitive drum from an elastic member which has an outer diameter greater than the inner
diameter of the drum in a relaxed state, and which is configured such that it can be elastically
elongated and thereby reduced in outer diameter to be smaller than the inner diameter of the
drum, the present invention achieves the dual goals of providing a noise reducing insert that can
be inserted with little or no insertion force, while generating the relatively high radially outward

force produced by an interference fit. Furthermore, since the outer diameter of the insert in a
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el astically distorted as descri bed above tend to possess good noise
danpeni ng properties, the insert provides numerous points of 05
between the insert and the inner surface of the drum thereby achreving a
strong noi se danpening effect. Additionally, since the insert according to
t he present invention can be used to absorb the vibrations and noi ses

gener at Rhxedktafeds RRE Fhdndhe HnePdiameRe 6f he UMM hindRRRE AlddGiatWhidh UsEBe t he
insert, there is no need to increase the thickness of the drum Therefore,

e, DA BUERPASDLELTR Sk P REoH AT BT ASI SE

Referring now to Figs. 19A-19D, an alternate enbodi nent of .the_invention is
shown. mgﬁftwomff%maﬁ?rawﬁpg coplachpgtiyeainibe insprt apdhthgiinpsh s tace pEthe HBERt 200

isinthe formof an elastic nenber having a plurality of projections on
t he outtberebyaghiedngi sirong mlissglampenwgiséiect. As shown in Fig. 19A, the
projections can be annul ar projections 202, with a plurality of such

proj ecti ons AddisipesBdsiatcoig insbf aberdinh tofhetpgentiftdntion 88n Bé dedthebsortsert s
of the enbodi nents previously discussed, the outernpst dianmeter of the

i nsert, sk PiRatidak 35 rbisdskferated dhdh ere{tﬂ')g'?)f %f‘ ?ﬁ%%gﬁﬁ?lﬁg E?ﬂr??ﬁt% wﬁifchtuE% drum

within which the insert s to be pose sert can

el ongated.t o _ease .insertion, the_.insert ne ot be, el on ed for
Cnoert 1 O ISP ERds Bt Rt Raisriene iy TrGhi e Wtrandhiefite et wi th
t he conpression of the insert accommodating for the fact that the

out er nogventioamisoelons thedrumis bemanyfachpebwith yitrally eny thirdmessicarrentdr ussel t he

drum Various materials are suitable for such an insert. For exanple, the
i nsert foamipe fhonimgdppdratusdshy| ene- pr opene or EPDM al so known as
et hyl ene- propyl ene rubber. EPDM materials can have hardnesses of 20-90

durometer. |ReREHVHIGEIN. 10ALIVE, BE GR&RkL M8 of tht ihvdnREEi@habhe to
sel ect an EPDM material having a hardness in the range of 40-60 duroneter.

Eg%ﬂr ég‘z/?tgzthfé gﬁﬁncéegl%g% tag?\%it%{e:agﬁs& F%&)Sclljj%lgelniésg%gﬁnsteﬂ Z%b%? ifthe Yoirgleofd a%seila{sﬁg le
member having a plurality of projections on the outer surface of the elastic member. As 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 durometer. EPDM
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insert material. The use of annular projections (or protrusions as

di scussed hereinafter with reference to Figs. 20A-E) facilit i {ion
of the elastic nmenber 200 into the drum since there is |ess qgﬁgygggﬁm
contact between the el astic nmenber 200 and the interior surface of the drum
upon insertion (i.e., as conpared with a cylindrical insert in which the
sur f acemaferibld @rhydlichstElo ASpravide iesmabRlcosipeation séthhiatREstidmer udiagagt er of
the drum). The use of projections or protrusions can also be advantageous
in redugk H&ﬂfhpossibility of damage/ deformation of the drumas a result

of thermal cycling of the drumand insert. However, the projections
nevert hel ess_provi uffi.cient surface area such that, ong e insert is

e t
di sposed i nsl usaf)?w?mﬂmﬁcqom {ATiProtsions pydisysesh hepeingfier %@ re%wpa%io

bet ween_t he pro%ec;jons_ZOZ and the inner surface of the drum The size of
t he outBesdédr-H) Beditates ipsertigrect the elastisunemberaifduto thodrune singpdieralisdenst er  of
the drum can vary depending upon the naterial of the insert, the size of

t he dr wurfaasicoritivg beiowth dieraddstio meddbet DED and e irteriddysuitige sffthedmfphgnonl y, and
not to be construed as limting, a 30Mmdrumwith a wall thickness of

appr oxi MRLELY (i:e2 MW dmbiEl GAl FQYiRda MBS in fhRIBAE urlke 8PRE %M@} fila
28. Om 28. 3mm and the insert o6f Fig. 19A can have an outernbst dianeter of

appr oxi mat e 28. 30. with.th roj.ections having a hei ght of

Db o SRPEIey xsAa AR Flamtih DR T et B R P s B

di aneter or in other words, a radiaL_hetht of 1.1-1.5mm). In the

embodi ndl# baasyaptagspusingtedyang theippasibiinialemgedfleermainn odile fraasgaesult
However, it is to be understood that the nunber of projections can vary.
For exasfghemahoydling ef the2ld@ and anseng Hoowreratiryrejecipme newdriholess @0Ridei s shown
in Fig. 19D. By way of exanple only, and not to be construed as limting,

for a nemidiakt sBEHIR Aedidich iR dnds eletin®tt iFiBpostd MG oMAY 8rudl) iOVBIN 8 Held 26- O
7 JUNE 2005 Iength of approximately 1.25 inches, with a distance fromthe

top of iﬂ%‘fac@%?lfllxeaéonparc‘[){)%éﬁ)ﬂe Ejpojections 202 and the inner surface of the drum. The size

of the outermost diameter of the insert with respect to the inner diameter of the drum can vary
depending upon the material of the insert, the size of the drum, and the configuration of the
insert. By way of example only, and not to be construed as limiting, a 30mm drum with a wall
thickness of approximately .9mm-1.0mm can have an inner diameter of approximately
28.0mm-28.3mm, and the insert of Fig. 19A can have an outermost diameter of approximately
28.2mm-30.0mm, with the projections having a height of approximately 2.2mm-3.0mm (in
terms of the increased dimension of the diameter or in other words, a radial height of
1.1-1.5mm).
In the embodiment shown in Fig. 19A, five annular projections are provided. However,

it is to be understood that the number of projections can vary. For example, an 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
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the top of the next annular projection approximately .25 inches. In a
preferred formof the invention, greater than two and | ess tba ﬁE?QOOS
proj ections are provided per inch of insert | ength. For 30nm

insert can be, e.g., 1.0-1.25 inches, with three to five prolectlons
provi ded. However, for | arger druns, the nunber of projections (both in

terms ofngthefh rahmamm)% idhes, ieh NERDEE PN théolp Jf eNg bl Projbétionte T

~vary. At ough the insert 200 is referred to as an elastic nmenber herein,

it ist 0

el asti (¢ %?r&gﬁiﬁr%{t%@#ﬁ&ﬁ(ﬁ*’eﬁ%ﬂnﬁéﬁ%gé iy ke g E ortle ke
support, such as a | indri r t.ubul.ar ort th.t elastlc
mat er i afVeoByEERIgr B e pad ﬁﬁ%ﬁan %;RBBP‘%UOH? RIpided eerﬁaquqf ngertdeRl be
provi ded about such a rigid support by a nunber of nethods, for exanple,
by i nj e€et Yhmmoirgnndhoisemeancbeasigi.d -(rb#é inches, vetho three Weﬁ\mgmdctmmport by
providing the elastic material in the formof a cover which is placed over
t he ri girdvidedpHotvewstdfoatigsr daurhg thidwunibediofl projgapions (bot indymsfale ©a&t i ng or
sputtering the elastic material onto the rigid support. Presently, it is

bel i evelgnﬁ&rg_gdmg%@§berqﬂtqgﬁ%§eqah%n&g?§pde the insert forned entirely

of the elastic materital, wth t I nsert for example, by |nject|on

mol ding. Al't h sent el iev d t hat ectlon | di t he
oL 0t ng, AT RN S PARRE R RO Sy Rt et S IRl e
annul ar _projection is to be understood that other nethods are al so
possi blgat tli%)?m&ﬁ%(r%)lt@ inggsenged g1t be elagiicd Horexammetthe plastisgneaberad0goeld) i nder |
and thereafter, the insert is cut or subjected to a heat treatnent

oper at iiaclud¢ mriginismppdme sdels ay edylmdritad we submtad spppore etithohselastictthaedalt er

surface of the insert. Figs. 19B and 19C, respectively, depict end and

Cr 0ss- s@etidedater theeMSid @fip dﬁcﬁ‘ﬁ THeS®4stic Aaterfal Bould B&prddideanevi. sutlhg rbfysert can
include a bore 204 extending fromone end and partially through'the

{RZQI%SJF&% bg%ﬁﬁﬁ%“%%ﬁrég%@ os? gt ibg el fhe SERL BLALRRR  °0.”

inserte bore 204, .and as.the rod S th
) out e r1g1 support by prov1ging the elas%c matena? ?ngt%g %orm ofe a cover which is placed

over the rigid support and adhered to the rigid support, or by spray coating or sputtering the
elastic material onto the rigid support. Presently, it is believed to be most cost effective to
provide the insert formed entirely of the elastic material, with the insert formed, for example,
by injection molding. Although it is presently believed that injection molding of the insert to
the desired shape is most efficient (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 partiaily

through the insert. This bore can accommodate a tool or rod for assisting insertion of the insert
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end wall 204a of the bore 204, it urges the insert into the drum The bore
204 can al so be helpful in allow ng for conpression or partialy agNEaRfI5"Y
of the insert to thereby further assist insertion into the drum This
conpression 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

t he borigt?®4 dn@h. Fér exbhpld, BS®T danibs iiNcAE@ Hitd the Gotd 4daAIAsWhE Hﬁl&l%ﬁgds knezi Ng a
tool which extends into the bore 204. For exanple, the insert 200 coul d be

urged i fiQy E e dgg}@%r@@@& Wi lﬂ%e%hfa s%ﬁ intd tIILJ"(TruﬁPdTh\@BEJOk %@ﬁ an%ﬁsotl%e | nsert

wth a suita sher er, the i1nsert e urged into the
drum ai.r ressure W th t ressure a e t he one end
of "t he “Feletaf i Hiciics s Shatrasien bmuid oot d1ahe ndert RE e B ST S06. 208
of the insert. Al though the bore 204 is shown in the formof a cylindrical
bore, i|imsergon gigtheyhamr Jhisqommessionios padiebeallantits wathdhe assistge sfihpbere For

exanpl e, the bore 204 could be square, triangular, or circular with one or

mor e f | 20Ag@a ceeur iparmbddomidobisadilizadehieh imisler haa ha e of\hd ke 204lor Or es
can be advantageous utilizing a simlarly shaped insertion tool, since the

insert @@ u{s@nw@acéaqnio%éaﬁﬂl UthdRbudlicde laresm w}ﬁa%&ma ’mtottﬁ’e L) @r ﬁ&as e

i nsertion. FOI’ exarrp e, as shown in FI ange shown 1 n en |line

t 204b ten 204 t d bore.
A si m PR B L b @w%s%n%'%%%gpw@@?fpﬁc&% e Pe 204
wi th the keyed portion of the insertion tool extending into the keyed
por t i orPidhe iwert pither pifable tagloppesies Jarhsndemianert csyd padiged gte He drowi

axially into the drumwhile rotating the tool, the insert is also urged
axi al | yutiling dihpreshuraywithi theair pesatre agplied buthefoue thiof the isstt bandfor msdntddon of
the elastic nmenber 200 into the drum To further ease insertion, one end

of the dpregssafet appliB@ 1EMRE ophisBb sRIBLOS Sf tHaenddHU rmfuoﬁgﬁ ihe%fe 2L il ahRbi 1o (B
tapered or chanfered (not shown in the drawings). As shown in Fig. 19C, a

I S0 I R R S il o

al 1 ow ne%arnp e, the ore 90& cou%J ge 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, as shown in Fig. 19B, a flange shown in broken line at
204b cou}d extend laterally from the bore 204 to provide a keyed bore. A similarly shaped
insertion tool can then be inserted into the bore 204, with the keyed portion of the insertion tool
extending into the keyed portion of the bore 204b. With this arrangement, by pushing the tool
axially into the drum while 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 opposite side 205
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the insert. Such venting could be desirable so that the insert does not act
as a bl ockage or barrier within the drumwhich could result iy WRgURg50aS
pressures on either side of the insert. Since the bore 206 is snaller than
the bore 204, end wall 204a renmains at the end of the bore 204 to provide
an engagenent surface for an insertion tool as discussed earlier. It is to

be undefribé aRert hidbintd fhe boe0al ThiytRse Sirbe b2ASHAXILE aﬂbmth&rmaﬁg tHiudhnser t
are not necessary. For exanple, the insert could be solid and provided

i th orgw: ng. rL: r : | d be
ol i n na‘t'th}g‘é‘;%ﬁ‘u Fﬁgl?o‘%‘iﬁ@gicﬁ'g@rbf%f’éﬂa% %’f‘aﬁtpgb@% ??1%8 ’}%’géﬁg‘g?rt’g@?aéeon% | hol es
can b r.ovi ded whjch tend through the |ength of the_ insert_.or,
al t er naRAREl g e G £ e Surealel G PReS R Uriet St o Be RSBt ¢ ne

insert so that gasggassa eways are provided between the inner surface of

t he dr ufingadhe base 306 isrsmalier dige therborh 204, gaémall 2Ada ramaistas theaand of #e berg on,

the insertion bore 204 could be provided and, in |lieu of the venting bore
206 i n DEnepRovidd aroengaperhént barfaced0dan isepdomtod] yedibdngdraris. tasHotbebe spaced
fromthe axis of the bore 204 and extend along the |length of the insert

or, as (HREHFRAAIGRONS ofPoRAVES, ABxEknlf ARV It#?d% i Mle hitencObts&ty. FOHT T ace

of the insert for venting. The use of sucCh ventilating expedients can be
particul arl esirable i.f, i.n accordance, wt not her .opti.onal .aspect of
Phe | nverniol MR i tesp B R REVHRR ST o b o BT S0iTHE, 18P HENG HRARAEL
further_assist in danpening of noise/vibhration and/or which can provide

suppor t 244nnd 786 cowld be elipinaiedeso shat thednsgrtpolidy JEventing isdepirxl, prmalbheles eanp| aced

within the drum the interior of the drum can be filled with a pressurized
gas whilshpropiged mwdidharxkendithrouginjhedatgtioof the idscttlve altesetively,assivet sould be
danpeni ng noi se or vibration. This gas could also be beneficial in

suppor t hragided &n kit Riteriidkf Ae@ice Of thé hted ko Mat SakGhsiddawayshte flovlel BetwRen
likely to deformin use. The use of a pressurized gas can be particularly

venel ) chaly Pk ot 8 U5 BB OGN L RSP TSI
ass oc altn(sagrti(\;\fl Qreb%g cggl% bgfprgv%erzi avl\ﬁl, 1anlgeudorf %@Bﬁenggg 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 ;Nhich 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. The use of a pressurized gas can

be particularly beneficial in allowing the use of thin walled drums (to save materials costs)
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gas inside the drumcan be, e.g., air or an inert gas. O her gases, such as
sul fur hexaflouride, could also provide beneficial insulating pRBerggses.
If a pressurized gas is used, the drumis sealed after placenent of the
insert and pressurization of the interior of the drum If a pressurized
gas is utilized, it is presently preferred to pressurize the gas to greater
t han onehiladetosinh the@ossilsilitypideforwatict avpsidted @ith thEhre ulbRirokalkdRit@as UThez ed
gas can al so be beneficial with enbodi nents di scussed earlier (e.g., with
the corgdGali®heinith 8&t Bl el drifGhdrt g RMeRALBMsSIuch 3t B hREaRERSUr | Zed
gas can urge the Insert against the inner wall” of the drum to thereby
further_assi,st_in.haqldi t.he insert in place after,the dr i.s,_assenbl ed.
et er r1SaTEay Pt n SR i dbsh 1S e i e eV ErBRET S showe
in which the projections are in the form of ﬁrotrusions di sposed axially
and ci ralefefenplpgament ghibhs msgd angd pressurygtiomeldhe ftenr of thedrp@. dbber 220. " In
contrast to the annular projections of Figs. 19A-D, the protrusions of

Fi gs. 2@ésshribal/gnsas diilvedsit Grpresentli preférredunbessantzedhe ghstegtchenttah onbe i nsert
which is smaller than the circunference of the insert. As with the

proj ect aitﬁm.s/%me_ fldasp tok¥Batnosphbies dATRERR ARDr&bkudg ohE edregdd Rsendligny t he
| ength of the insert are also smaller than the length of the insert. As

shown i n..Fi ! i revi i pnsert 220 can
el ude it padysslliell bt G Bl e RRRRIEE Bl ek RPUbRERER. 570t
the drum, The use of _projectiqns can be _advant ageous over the_annul ar

ar r angeffef %ﬂfﬁk&l&&?ﬂl@l}f%@%@ﬁ@ﬁ% 60 W5E¢ Hheadmrer RS YRe st RA CE TSR dr um
and the insert to thereby ease insertion. Further, the projections can

al | ow florthsrelit funigetrssineiarholdieg tetiesertgu plage eftafthe dami issesembdetd t he i nner
surface of the drum so that additional grooves or vent apertures are not

needed. O cRefefhg rokv @ddid POAAIORY enblitdigate Sorn0efxhé BFentdds khdMHain WREES
t hrough the insert can be provided, e.g., a bore simlar to that shown at

G i e

With t hc?utgrrsev-ageugf tﬁé‘?l%&ic”n‘?é‘&abertz'iﬁ. Pno(lz’o%tr%sztllio ithse a%%Ha? Sr%ﬁ ec%grqs 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 ease 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
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coul d have shapes other than cylindrical, particularly if it is desired to
utilize a twisting or rotating action for insertion of the insQINE 2005
addition, as with the Fig. 19 enbodi nent, one end of the insert can
optionally be tapered or chanfered to ease insertion into the drum As
shown in Figs. 20A and 20B, the projections 222 can be provided i medi ately

adj acenthe ouer antGichef theAhde®tl Matwitly thelpleiib® cifodigeiTetht bofe 24gsopid) aid 20E,
the projections 222' can be spaced from one another along the | ength

and/ or Iy Hf've%hzrgféé Bl BRhicdhin cfaﬁﬁahfeﬂlaﬁg ifif R RGFb ity 8 a WslTBg 8f the
circunferential direction of the rnsert, at least three prolectl%ns are
provi ded aced about the peri.phery of.the dru however jt..is preferable
Do haveoltigAgion Iof iiserion of the B, f adftitions s wabhiof 8: 1 Lembeeiiint Aok, 200
and 20E, the insert wll| preferably have from6-12 projections spaced in
the ci refuhe Bsemcaneptignglbeps aetsd of thamipwd e cassipsertimantotthedrugbnt er to
center spacing is approxi mately 30E-60E. A 30E spacing is shown at angle A
in Fig. 20BAs sindvieindQgs. 20Achad §OBsths pevjectidhs a2y tan B provifedimi@SEateljhr ee
projections, and preferably nore, about the circunference provide

st abi | i {ifacdRCorde@baiet. | AkdnhOlyt Behé BES{demefBo ARV 80D RHSLE! @BlYojedtRAL er than
two projections are provided'in the lengthw se direction. Fufther if six

or nor 0] ection re provided, in.the | engthw se directio .he..
U ach i PRt (R oRt ATRE HobB AtBua R AP s Sehab R0 ditBion ot
friction with the inner surface of the drum could result. The inserts
depi ct e inser; &steﬂg@saf the girgypratesmgial ﬁﬁiﬁ%tlf’lﬁgﬁ‘ihﬁénsﬁﬁr atdenshihaseoprRicctions i er |
the length of the insert can vary, particularly for larger inserts to be
used wiprvidad geaced alramtrthe feophdrpef therdgen, hovseet # jis prefeaahieto nvabdargaf
protrusions can be provided and/or the protrusions can have |arger

di mensi Qfgbdr Bf profecibhs: ok exLible.als sBOWA &1 Fibe PODMMIDBEH: efdcttaiil PrefeltaBRy
insert. For the arrangenent of Figs. 20A-20E, as noted above, at |east

three (Ipiv@n;fﬁ)lh?g-l 1% é)?(g_] 8ct10?1§§ acéél g* @ cfrmhf’é?c)ntigf cﬂggf'_tﬁf.l gf’%%ﬁ__s%gg%@ﬁ 'ﬂga(r?] gwab out

the circunferenti I rection the 1 nsert, -

f bly th to fi t [ ided.in the | t hwi
8: (ra eg[ ?(&q_er -ﬁq.lé?gl(taer sgacirllgvig aglgrgx{rrlijastélg QSE%’(}% FK %’é sp%cinlgr}s sho%vn §n gle\x i?leFig.

20B, and a 60E 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 maﬁufacturing 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,
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preferably 9-60 protrusions and nore preferably 18-60 protrusions are

provi ded per one inch of insert length. Al though the protrusi7afiSNEr2005
aligned circunferentially and axially in Figs. 20A-20E, the protrusions
can al so be staggered with respect to each other. By way of exanple, the

| engt hs of the projections shown in Fig. 20A can be simlar to that shown
i n Fi g.antiGAefembly three2b fiva phuesisionk amveprevidabingholsngthwidel direc6D The,
projections could also be nuch smaller. It, of course, is to be understood

that f OfrefeldtP0-68meBusiid ah@hR8E pleRSAH $8-60 PRANBIAS aff prbii8ed PSSk ihd/ or
proj ections can vary. The hei ght of the projections can also vary.

Al t hou .not., to be nstruded as limtin way. of..examl e, a.pLojection
nei gnt o bgh SRR brplo it e e e Pho B bt i g

20A- 20C, and_a_height. of 1.175mm has been found suitable for the

ar r angetféhe OB thepgRrusivnpcanyisq be fipaecesdowitprospars by qash pler-30mm - drums. Al so,
for a 30nm drum having an inner dianeter of approximtely 28. Om 28. 3mm

t he out er nosBy diameteeammié, thhlengths ef the pegectives siovn exdagR0d, caddeZmiladdo Omm
and the projections can provide approximately 2.2-3.0nmof this dianeter

(e.g., thhitdhoRAGHFIY. 0PAGELQDS AW Botvel @tk shoieindHk. WD MRRESXIHTTRAE 8b)ld
1.1-1.5mm. However, it is to be understood that other dinensions could

I

al SO bealkg l')é ﬁlﬁagsmilﬁr.aﬂddftc' e 8% &Oﬁxﬁgrs?o%ﬁlt &t Tor 1hidGr (‘ﬂluHE%ﬁ %?ergﬁse%tg,e

proj ections can vary de’pengl ng ‘upon, €.g., the naterial's selected, e drum
and insert, sizes, and he configuration_of the insert. As with the insert
of i gathe Hgaofh R g PH OB Y- Bk gh Preigetions cgn AR c, or
it can include a rigid substrate/support with the elastic material disposed
over t halthoughingt tpsremstrusdas\kimiting, by yavenfiesaspienbpuiastion heighfeofdm?Sdiorent  of
Figs. 20A-E is preferably forned of an elastic material having a 40-60

dur onetless beart fhuad satistveorwdbrght embodifieni or3dgs. S0AF206, god a highnd 12075nich | ,  of
course, vary depending upon the -32- 0 7 JUNE 2005 size of the drum and

the desigmed fdullg sE4HR ot Ble £2%ABRNEN P Eigdr HD-TBIE & 1R |cEscWTndeftl Gt ¥0Rsn Of

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-30.0mm, and the
projections can provide approximately 2.2-3.0mm of this diameter (e.g., with each projection
having a radial height of approximately 1.1-1.5mm). However, it is to be understood that other
dimensions could also be utilized. In addition, as noted earlier, the dimensions of the
projections can vary depending upon, e.g., the materials selected, the drum and insert sizes, and
the configuration of the insert.

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 erhbodjment, 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
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the drumwalls), as well as the configuration of the insert and the
material (s) selected. For a nomnal 30mmdrum the insert wl# jgNef 56! Y
have a weight in the range of 30-100 grans. Thus, the weight of the I nsert
can be thought of in terms of a ratio of the melght to the drum dianeter.
For smaller drunms, this ratio is preferably 1.0-3.3 grans/mm Typi cal

noni nal sigh oihthe i nd theldeden JAMAIn3R (I %&m eHer8 AtedMl thd@PmmaRGs80mMm
believed to be the nost conmmon. The 1.0-3.3 gramimmratio for 30mm druns

al so V‘D\‘f'h Mﬁl\a}allg)oﬁs %é’!?%thle% ﬂﬁéurat%@hg\qnséﬂ Sthe R 1al(%£%e\fec?e V& @l Over

limt o rat| wever ar ger funs are

somet i mes_nuc n.| engt n requjre. h avi er nore massive
i nsert sSTOHRES? nFIB 1 h&sﬁﬁ%ﬁﬁm‘% b]é(&‘a?"?% ¥eteht; 756 13086 PS%@‘&Q@ &1aNs3 pounds

(or approxi rrately 835 grans) can be desired. Thus, for 80mm druns, the
i nsert Thuspthefvesrighslof thegoses3mndedhaighiwiiin terms dfaﬂgmofghzwlghbmthﬁﬂim ed for
use with I onger druns (which are utilized, e.g., in graphics or

dr awi ngdidmafet. SParsmafipl drabjthiRsdtio ik prdfaaayscﬂ 3.9 gﬂﬁnsﬂl@ﬁﬁrﬁﬁuﬂﬁﬁn&hﬁhﬁl driufn |ieu
of a single insert, nultiple inserts could be provided to obtain the

desir e%l%@ﬁﬂdé@nﬁhf Rthm, J%and%@&n‘?*ﬁ%ﬁgg%&@ el &l ‘rﬁsﬁeztﬁ l(n%ﬁtg ’

30m) drum a pair of 20 graminserts co ut| Ize suc ha

t ot al vvel ht i th des rans/ Slmlarly, for a
| ar ger §%%Iy£ r%)%n%ﬁgﬁg?@ Wﬁﬂgn%e?lp“gﬁ% gt ain a
total wei ht ‘within the de5|red 80-835 gramrange. As with the enbodi nent
of Fi gsdrur_pgmntl)alsg)ﬂ?éefpwbb/rhage aflovgrdanit Qﬁﬂiﬁ Eatieoef] U pramisiismy tegvever, largeri ng
vari ous nethods, such as utilizing an insertion tool which extends into a
bor e ofdinineter ﬂnmmratre sontietinids innchignger th [6dgth entlicah regase heRss of mosimhssiat |,
upon insertion, the end of the insert which enters the drumfirst is at a

| ower  piLegEU TS, T8 IdRe SORRO&hE aﬁm@ben/h%tahﬁﬁoﬁma%aﬁ?@ s (bhe elastic
menbers of Figs. 19 and 20 can be forned of -33-0 7 JUNE 2005

SHS\IfthE\f/lg{ ng? teg%ﬁrérgﬁl% cadn%e% SifkdS l’t'hhg t%Jore 80 uccillums & Lrnlse(:)l%j & prllgfterarhl%f and

80-835 grams, with the larger sizes contemplated for use with longer drums (which are utilized,
€.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
which enters the drum first is at a lower pressure than the opposite end.

As also noted above, the elastic members of Figs. 19 and 20 can be formed of EPDM.
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various nitrile, silicone and butyl materials, or other elastonmers or

t hernmopl astic materials. As wth the Fig. 19A-D enbodi nent, thgurRebmshgrent
of Figs. 20A-E is preferably injection nolded, however other operations
(e.g., cutting and/or a heat treatnent operation to form valleys or

di npl es) could be utilized to formthe contours/protrusions on the surface
of t he HeWasd]athérandiedials hie atlesultatsle, subiead NIt Satfal MdISmihklc aihed) coul d

al so be nodified by applying a coat i ng to the outer surface t hereof, for

nodi f y' Pickbgitfifel ﬁﬁ (ﬁfaaahd Bht?![ ﬂﬁfeﬁﬁlg (1511 ARerUastodferd HSHREIopEL Bl etrig}]' Ny ove

durability. Qovi ous numer ous no ications and vari ations o e present

inventio i n I| 0 is therefore to
be unde\yglilgg"? go@? vﬁ"‘?l?ﬂdﬁn‘?rﬁe 586‘198& anﬁﬁg%?@grﬁéﬁg’éfng}b jgel@ni nyent i on
may be practl ced otherwi se and as specifically described herein. -34- o 7
JUNE 2008ldedhampmen othersinstationh(i g aulingrandor ericatrirdairagys operptiemiy fappar at us
conprising: (a) a tubular photosensitive nenber having: (i) an outer

phot osevelcys aradisplel paeld Bandil{zed to form tha esntsursfpastensibak b ithgsuaficd oftle

di aneter of said tubular photosensitive nenber; (b) a noise prevention

devi ce GMRhHhIG, AHEHAS HeGndBRBETi Ml BPARED dodfd £ B modifed bg %lgﬁl&ﬁ%ﬁ
phot osensi tive member, sai d el astic menber haV|ng an outer su I ch

1955 Al Lk SRR TS G M RO BBl B G

di amet er,. and \/\herel n, In a rel axed state said first outernost dianeter
is lar g"’é‘rd/‘%rﬁ%lﬁniérﬁvﬂ dyRhiditY-di amet er of said tubul ar phot osensitive nenber,
said elastic nmenber configured such that said first outernost dianeter of
sai d el ast i cObviously, 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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menber may be elastically reduced to a dianeter |ess than said inner

di aneter of said tubular photosensitive nenber; and (c) wheref pUNE 2005

el astic nenber conprises a plurality of projections such that said first
outernost dianeter is a dianeter of said elastic nenber neasured to tops of
said projections and said second snaller dianeter is a dianeter of said

el astic nenber neasured at a |location between said projections, and
further wherein said projections include a plurality of protrusions each
having a first dinmension in a cirCunTergﬂAhﬁg direction of said elastic -35
7 JUNE 2005 nmenber and a second dinmenSion tn a |lengthw se direction of
said elastic nenber, wherein said first dinension is snmaller than a
circunference of said elastic nenber such that said protrusions do not
extend conpletely around said circunference and a plurality of said
protrusions are provided at different circunferential |ocations about said
el astic nenber, and wherein said second dinension is smaller than a | ength
of said elastic nenber and a plurality of said protrusions are provi ded at
different |engthw se |ocations along said elastic nmenber.

phot osensi tive drum as A @gbioS&hsitive dedth Torm i ilﬁ%gé ﬁirﬂuﬁ%ﬂg&a%k%rcoglpnﬁmg

proj ections conprlses said plurality of ann pr o) I
phot osensitive dr e. fornln aratus conprising: (a) a
t ubul ar photosens#?]ve n%ﬂ% % 'ﬁﬁmﬁwﬁ?}gﬁuguter phot osensi tive surface;
and (ii) an inner surface d§f|n|ng an |nner di anmeter of said tubular
phot osensi tive nmenber; (b) n0|§%05$é psensitiviestirtiee;amdpri sing an el astic
menber disposed inside of said tubular photosensitive nmenber, said elastic
nmenber having an outer surfébe whi inuer sunfabeidefining dr inaér dlathetléfmﬁsiaicﬁi amet er
and a second snaller di ameter, wherein said second
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

(c) 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 a plurality

of protrusions each having a first dimension in a circumferential direction of sajd elastic
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smal l er dianeter is smaller than.said first outernost dianeter, and
wherein, in a relaxed state, said first outernost dianeter i g J@NEerogshan
said inner dianeter of said tubular photosensitive nenber, said elastic
menber configured such that said first outernost diameter of said elastic
menber may be elastically reduced to a dianeter |ess than said inner

di amet er meinbsaad 4 sdovhddimepkion 45 & tigttivise ABFABH of Sdelastc WARLE! R’hé%l d
el astic nenber conprises a plurality of projections such that °sal %irst

out er Nos§aid e AiRénsion i@ sHhPrRh A S i nber .nmeasur to tops of
said - 36 -0 7 JUNE 2005 “prf OJ%C%@ECns aﬁagés‘gfisséldg%ﬁﬁgl%%%tﬁ%&ﬁ@t er is a
di anet er ald.el astic . nenber nmeasured af a | ocation between said

proj ecti %%fér,u&g%%d? ﬂ&teﬁgepdmpgtﬂy aoupd spid cpymieregee gady plwaldyel sabrpri ses a
plurality of annular projections, and wherein said plurality of annular

pr oj ect | BfiREUSians &R @rayidad ah diffgrent cirgumfergiatiloedtitsts iaboutmaidedastit tfentbes paét to

a lengthwi se direction of said elastic nenber; and wherein greater than

two and Whersintsaiisesond dimenidion ispiRjlieEthian 8 JerbbiEo RV 1S8R n?&ﬁbéraﬁ@agiumﬁtﬁngt h
of said elastic nenber. 4. A photosensitive drumfor an inmage formng

appar at Usf saRIpbirSdiog: BVidad b %lg Ltive nmenber, having: (i) an
out er phot osensitive aé%éface; a%#eﬁnlt gfr%lg‘lﬁ%gé‘lr:&usoﬂ??lgg%sﬁgfraﬁﬁl%’&%?ﬁg’?nner
di amet er of id tubul gr ,photosensitive nenher; (b) a noise prevention
devi ce conpr |SZ;‘| ng an el gslflﬁéosﬁ’éﬁ%\éer THmsgsdeditediin slaga 5 owhersin sgic plaiatissr of
photosensitive nmenber, said el astic menber having an outer surface which

i ncl udePrYICFMSCOmprisss Pk Phaaliveaf@nnulatiprejesionnd snal | er di aneter, wherein
said second _snaller dianmeter is snmaller than said first outernpst

di aneter, and *wher ei n, Arphatosedsitivedirainafofan image forming apparatus comprising:

(a) a tubular photosensitive member having:

(i) 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 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 elagﬁc 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) 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
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said first outernost dianmeter is |larger than said inner dianeter of said

t ubul ar phot osensitive nenber, said elastic nmenber configureq JUNE 200%t

said first outernost dianmeter of said elastic nenber may be elastically

reduced to a dianeter less than said inner diameter of said tubular

phot osensitive nenber; and (c) wherein said elastic nenber conprises a

pl ur al i tHroisctipnsoindcaidmesomisntzllehditmetenisch dinmster 6fdagT SRS e HHéABR fasindd &

di aneter of said elastic nenber neasured to tops of said projections and

sai d secatndo&didvhbefwedh 3 hesied ' i5 8 | r. measur ed
©37Q 7 JUNE 2005 at a |oip§?1?é§%ng’e%&eq{eﬁ§§fr§?lﬁﬁeﬁf? %‘%Bﬁ%ﬁi ?F%%E&ﬁﬁ‘r‘st her

wher ei n We P ' | | nel ude at | eagt .one of, 1).a plurality of

annul ar Srorset PBREPBEpl BiGectons, 553 v vt abrdie” of el aroiectioand
said el a%é‘iﬁé menber; and_(ii) a plurality of protrusions each having a
first di BT @ maosity pF waithelasticrmember ayitherespestitoos lengthwiseldirsetion ofsaider and
a second dinension in a |lengthw se direction of said elastic nenber,

wher ei n sestid mdnter; atidnensi on is smaller than a circunference of said

el astic nenber and a plurality of said protrusions are provided at

di fferent ci rohuréigroeditdr dhanl (W60 DA thaARRUnnS R grog{ﬁ@g% g,‘e’eﬁ‘fsgﬁdcpeﬁgr?%‘gé&“ ein

said second dinension is smaller than a | engt and

a pluralid : S Al g sions are provided at different |engthw se
drobgidadhabint

| ocations "along s stic nmenber; wherein said tubular photosensitive

nenber is a 3pmm drum gn% said elastic nmenber has a weight in the range
of 30-100 grans. photosensitive drum for an image forming apparatus comprising:

(2) a tubular photosensitive member having;
@) an outer photosensitive surface; and
(ii)  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 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
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5. A photosensitive drumfor an inmage form ng apparatus conprising: (a) a
t ubul ar phot osensitive nenber having: (i) an outer photosensi t7a Y@NEUZJOECE;
and (ii) an inner surface defining an inner dianeter of said tubular

phot osensi tive nmenber; (b) a noise prevention device conprising an elastic
menber di sposed insi de of said tubular photosensitive nenber, said elastic
menber hahvilneation betreen saidpigeionk, antd fudiger wheteid sNE pRHESions ﬁﬁ:hid@ @tleastf I r st
out ernost di anmeter and a second snal |l er dianeter, wherein said second
smal | er gliegfeter is smaller than said first out er most di aneter, and
wherein, in a relaxed state, said first outerrmst di aneter is larger than
said inner dianeter of said -ubul'arl 1&1{19 t| ve ﬁ sal el astic
menber configured such that $aid PP Pméﬁcg tehextend i 3| asti ¢
menber may be elastically reduced to_ a di arret er less than said inner -

di ameter of said tubular pHecB@Emental dacetiongmesundzaid dlasfic wiearbstandai d

el astic nenber conprises a plurality of projections such that said first

out ernost diameter is a diarféer aqﬂmﬁ't;&bfqiredsﬁdi@sma@ﬁ)lwwr?ﬁ fitst @ighdnGiohops of
said projections and said second smaller dianeter is a neter of said

el astic nenber neasured at 1ﬁa|cﬁ@1§hfe?éhtﬁﬁéi?€c@iﬁn%§kﬂd Qfa&icelﬁ&?lﬁﬁ:‘l% %]nural ity

further wherein said projections incl ude at least one of

of annul ar projections whic e nferential directi.on around
said el astic nenber; and (||Il &dqﬂlﬂ%?% 01}’3'71 gf’“%‘ﬁﬂ%&?"“&?@”éé@ﬂ%f}?ng a
first dinension in a ci rcunferentl al direction of said elastic nenber and

a second dinension in a | effiREsehapinsaid;fyst dimensipnyisspalies than a

circumference of said elastic member and a plurality of said
protrusions are provided at different circumferential locations
about said elastic member, andA 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;
wherein said tubular photosensitive member is a 30mm drum, and said elastic
member has a weight in the range of 30-100 grams.
5. A photosensitive drum for an image forming apparatus comprising:
(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
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menber, wherein said first dinension is smaller than a circunference of
said elastic nenber and a plurality of said protrusions are [rgyNgezhos
different circunferential |ocations about said elastic nenber, and wherein
said second dinension is smaller than a length of said elastic nmenber and
a plurality of said protrusions are provided at different |engthw se

| ocat i orisclaflenrfirshoutenshont diameter pinka secoBd smallddNFRAS5 wheheet Qidisedomd ural ity
of said elastic nenbers is disposed in said tubular photosensitive nenber
and wherspiallepdiafietod is¥mallet tHad lsaitirgHutedfost@itn Qb LA Wwhreff gxe%%ngx'e& sfiRber s
to a dianeter of said tubular photosensitive nenber i's 1)0-3.3 grans’nmm

6. A ph it : i form appar.at. C ising., (a) a
t ubul ar Q“p ot otzée&r%ésllﬁﬁsgaelmcné{r%? {esrlgl%glt/':ﬂ%g :Salé f'}neﬁﬁggﬁfeg o f fﬁﬂ‘g ﬁi?é‘g’ﬁngf‘?tf’?ﬁé‘g@m: face;
and (ii) _an inner surface defiping an inner dianmeter of said tubular

phot oseﬁ’%‘?‘?nl?‘ves fipsiic. mempher copbgured gich fast sid firgfoptemosiahipmetel of gaidrelastiast i ¢
menber di sposed inside of said tubular photosensitive nenber, said elastic
menber Hagmbry may beielasticallyriedured Whia dlameterdéss dem saidfinfigtdiandtardresid tdhaset er
and a second smaller dianeter, wherein said second smaller dianmeter is

smal | er phbtesersitivé nhénilsdr; 4t er rost di aneter, and wherein, in a rel axed
state, said first outernost dianeter is |larger than said inner dianeter of

sai d tubul ar phot gsepsitive: id elasti configured such
that said first o @e%@%ﬂ %lldams{ e?ﬁ%?]?esé:fna‘pgfegsatq%&rgﬁ%@e B‘é"% that
a dianeter |ess thfim said i nner diameter of said

el astical.,\% reduced t ] .
t ubul ar Smﬂﬁiﬁt(gg'geﬁ@pfti ‘f’/)%mﬁﬁ?fﬁ@ iamgter 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 Eetween 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
(ii)  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 member;
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(c) wherein said elastic menber conprises a plurality of projections such
that said first outernost dianmeter is a dianmeter of said el aS't._leEEZU!Er
measured to tops of said projections and said second smaller dianeter is a
di aneter of said elastic nenber neasured at a |ocation between said
projections, and further wherein said.projections include at |east one of

(i) a pluraliwhereih agploalisy offyaidl siestic aienbe 1 ldispuicnd shid tabulsriphetoddRiRit i al
direction around said elastic nenber; and 0 -40 7 JUNE 200¥h (1) a

: i ' i E ' LOn: i i rcunferenti al
plurali tMeﬁBe%ﬁWHé?éﬂQ%atﬁ?&%ﬂﬂg?aYgJﬁ%hgof iaé%%l}]lgdliggﬂlgﬁlclﬂ egsli 038 )

direction of said elastic ne nension in engt hwi se

directio f. said. gl ast i menher, wherej iLd first dinension is smaller
than a @?Iﬁgtgﬁafesragﬁgﬁﬁlgf ﬁgoé?ﬁfnﬂﬁﬁéﬁe’&’ ﬁ’é’ﬁge(f' gﬁrﬁa‘&yfﬂn&r ality of said _
protrusions are provided at different circunferential |ocations about said
el astic menbe?; and wheathotesgnsitisedomofor pmimagednrming apperithecomprising | engt h
of said elastic nenber and a plurality of said protrusions are provided at

di fferent |engthwi(ska tuboaphedsensitios theatbegh@liggt i ¢ menber; wherein a ratio
of a weight of said elastic menber to a dianeter of said tubular

phot osensitive nenber is ir*(%);he a%h%%?ﬁﬁgtog*engiti?ve%uﬁﬁcae”%d““ 7. A
ge 10 g ap

phot osensitive drumfor an i rm paratus conprising:. (a) a

iti . ing: (i n, Quf er phot gsensitive surface;
;ﬁgm ar photosensitive marrbeal) havalnqgnergl acs degmtng ananer disameter 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

(c) 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’

(i) a plurality of annular projections which extend in a

circumferential direction around said elastic member; and
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(i1) an inner surface defining an inner dianmeter of said tubular

phot osensitive nmenber; (b) a noise prevention device conprisirrrgJUNESGS i C
menber di sposed inside of said tubular photosensitive nenber, said elastic
menber having an outer surface which includes a first outernost dianeter
and a second smaller dianeter, wherein said second smaller dianmeter is

smal l er than said first outefiyosta plustiey €f profindomsh@tle hiving A fisst dRh@XRm
state, said first outernost dianeter is larger than said inner dianeter of

said tubul ar photosensitive jhiEMREeMfersftf dELARH . [ d such
that said first outernost di arretler o?‘r saetl?g e@stc’?ggg%-%ﬂiﬁgﬂl}fﬁé{ 05
menber may be elastically reduced,.to a diangter lLess than said . inner

di ameter of said tubular pﬁSF%’?SWP?‘%WgﬁB ‘,‘Vlsgrfﬁm%‘)n?ﬁ?@l‘g‘?l‘i‘ﬁtlgai d

el astic nmenber conprises a plurali tK of projections such that said first
outernost dianeter is a di arfBemberoyWhergingais first dimensiob éysmalles thard t o t ops of
said projections and said second snaller dianeter is a dianeter of said
el astic menber neasured at circhméaticonfbsitl whstic ribepii £6luialRSef s
further wherein said projections include at least one of: (i) a plurality
of annul ar_projections whi Clyraiishhl ddiprvidel bEHFERRPA BlrehliAThlRTe" OUNd
said elastic nenber; and (ii) a plurality of protrusions each having a
first dinension in a circu rentdal .direction,of said.elastic, nmenper and
a second dinension in a Ie%g%tsa ee?ﬁtlf&efi?cbc?ﬁ aﬂ#”@ﬁ‘ﬁ“é‘flgﬁqoeddﬁ’é%&n,

wherein said first dinmension is fmal ler than a_ circunference of said
el astic menber and a pl ur al i} §mafer g length of said elastic member and a plurality

of said protrusions are provided at different lengthwise
locations along said elastic member;

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.

7. A photosensitive drum for an image forming apparatus comprising:
(2) a tubular photosensitive member having:

@) 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 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
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protrusions are provided at different circunferential |ocations about said
el astic nenber, and wherein said second dinension is smaller 7t IANEa230Ngt h
of said elastic nenber and a plurality of said protrusions are provided at
different |l engthwi se |ocations along said elastic nenber; wherein said

el astic nenber has a hardness of 40-60 duroneter. 8. A photosensitive drum

for an imegkerfrorynbendastipgby mtluseddo aplidnsdtardess thea) sai] indbdiahcteh et QREABuILF Ve
menber having: (i) an outer photosensitive surface; and -42- 7 JUNE 2005

(i) an pgharfensitivd M&Rb&elddi ng an inner diameter of said tubular
phot osensitive nmenber; {(b) a noise prevention device conprising an elastic

menber di sposed ingj of said tubul ar photosensitive nber, said elastic
menber havi ng an gﬁ g"%erse&”aé‘ggﬁ\s/\t)hﬁ IE‘FP’% fng’PlP&é? aapslp{a:hgfo PIEFtRIS Sueh Bkt er
and a second smaller dianeter, wherein said second snaller dianeter is
smal | er SpitTstotermost dipmglgr isradismetgr effsicelastigmermiies neiasyred to taps eff sided

state, said first outernost dianeter is larger than said inner dianeter of

sai d t ulpudjectiquk andsad sécond emali@rdianetesiaadidhastdfeaideidae neaitel Sidigeedsuch
that said first outernost dianmeter of said elastic nenber may be

el asti cat b YocaB6WB&HedPsaid ﬂﬂrcr)gégrﬁBﬂi ah® (ﬂ%&l{e%'\ﬁrﬂeéﬁli ﬁldaé}gﬁéﬁla{smﬁgg atQ8ast 2l d

tubul ar photosensitive ne and erein s asti1 c nmenber
conpri ses.grplurality of projections such that said first outernost
di ameter 1s 'a dianmeter of said elastic nenber neasured to tops of said
projections and said second snaller dianeter is a dianmeter of said elastic
menber measured at a | ocat{dn bépREakityofpanyisrareisetions whichexténdrinber
wherein said projections include at |east

circurnferential direction around said elastic member; and

(i1) a plurality 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 member;
wherein said elastic member has a hardness of 40-60 durometer.
8. A photosensitive drum for an image forming apparatus mmpﬁsing:
(a) a tubular phdtosensitive member having:

1 an outer photosensitive surface; and
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one of. (i) a plurality of annular projections which extend in a
circunferential direction around said elastic nenber; and (ii)7 JUREUF®I5 ty
of protrusions each having a first dimension in a circunferenti al
direction of said elastic nenber and a second dinension in a | engthw se
direction of said elastic nenber, wherein said first dinmension is snaller

than a circunference of sai)el asiinferSarthes definthganThidr diddterdr sai@ d
protrusions are provided at different circunferential locations 0 -43 7

JUNE 2005 about said el as“tﬁbﬂﬁf@ﬁﬁose@ﬁ;{g@‘ﬂ@%ﬁ% sai d second di mensi on is.

smaller than a length of said elastic er "a plurality of said
protrusions are pr )/i ded at di{.ferent | engt hwi se. | ocations, al ong said

el asti c nmenber; V\A”@ &inorsspreyention devic Mg At elastis membeg dispossddn f
passageway to allow gas within said tubular photosensitive nmenber to be
vent ed tSaidougHasphafosensitive werbet said ebstiompmbenizwing an antergnufacef whickan i mage
form ng apparatus conprising: (a) a tubular photosensitive nenber having:

(i) an dntledesphfsoosasiosi diemster hed e second siblier ddte@hesi faatfcgief i Ni ng an
i nner di aneter of said tubular photosensitive nenber; (b) a noise

reventi 2 insi ' ' i N§J f id
Pubutar SIS e1c RIS i S04 SR TEhorth BRPRACTLIE HR1Rla 38 0

whi ch 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) 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
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includes a first outernost dianeter and a second smaller dianeter, wherein
said second smaller dianmeter is snaller than said first oute@3INE 2005

di aneter, and wherein, in a relaxed state, said first outernost di ameter

is larger than said inner dianmeter of said tubular photosensitive nenber,
said elastic nenber configured such that said first outernost dianeter of

said elastic nenber may be abbwtshidoddstiy niedehee aeld wheteitlsadBéc0nd UBS&sioAan
said inner dianeter of said tubular photosensitive nmenber; and (c) wherein

sai d el astic menmber conpri sesygaRk tadld ik gtﬂt)fgﬁ(g{zlﬁﬁidxﬂ&ﬁb&%ﬁa haheySai d

first outernost dianeter is a dianeter o%{ sal astic nenber asured to
tops of said projections and said second snal.le .ameter is a dianeter of
sai d el astic member rreasureagsa&‘ipfpt&ls{?ﬁﬁlﬁr%@gde‘gﬁt%lﬁ?r jﬁ%ﬁw’ﬁﬁt ween said
projections, and further wherein said projections include at |east one of
(i) a plurality of annul ar prcofiersdlongssaithelasiicanerabas; in a circunferential
direction around said elastic nenber; and (ii) a plurality of protrusions

each havi ng avhkteis saidilastitshenber inclades ot taasf @icaBhi RissagbweE o Mowofas Wlthen
el astic nmenber and a second dinension in a | engthw se direction of said

el astic saiﬂ%ﬂwr%ph%@érﬁiﬂ%ﬁérﬂbér kd BE vEHERMSIRR shidl PARL g_%{_nb%pan a

circunference of said elastic nenber and a uralrty sal'd protrusions

are provided at different circunferential |ocations. about said elastic
member, and wherein sai &B@%S?‘f&%iv H@?gfﬁaﬂﬂ@%ﬁﬁ%ﬂpﬁ%{ﬁwgwl@ﬁgﬂﬁgof sai d

el astic nenber and a plurality of said protrusions are provided at
di fferent | engt hwid@ tuirgdanbotisensiivaigemberdhagingst i ¢ menber ;

(i) an outer photosensitive surface; and
(i1) an inner surface defining an inner diameter of said
tubular photosensitive member;

(b) 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

(¢) 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
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wherein said elastic nmenber includes a first bore extending froma first
end and partially through said elastic nenber, said elastic rej)RE 2005
fiirther including a second bore extending froma second end of said

el astic nenber 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, aatch lodwtionibetveseh daill iphdéctions e Tekhdr Alkeif bR piojedtidhOficlidR abicaai d
second cross-sectional area, whereby said first boré receives a tool for

insertiofheQfs said elastic nenber into said tubular photosensitive nenber
and said first and second bores can provide for ventilation of gas wthin

sai d tubul ar photosensitive ﬁnber H%li.oug sai'[ad el.astic pepber. 10. A
phot osensitive drum for an i ge F 1% fg’é‘ﬁ& npiRiccignpvhishegtend ma 0 13 7
JUNE 2005 (a) a tubul ar photosensitive nmenber having: (i) an outer

phot osensi tive surface; and dichinferpntiahdiectionradaund sdigfdlastin gnember;randr
di aneter of said tubular photosensitive nenber; (b) a noise prevention

devi ce conprising an el asti giiyenteslulispeRetrisiss SaciPhavisidd Srst #Mndfon

phot osensitive nmenber, said elastic nenber having an outer surface which

includes a first outernost %ggﬁk&hfﬁ?%giragﬁgc%ﬂgfg Hagtic%ia%g%tn%r %a wher ei n

said second snaller dianmeter is sma an sai rr

di anmeter, and wherein, in a relaxed state, . sajd first outernost dianeter
is larger than said inner di ‘f?é'aéﬁmﬁ?m%i“& Wise dgRetpdaidislasic nenber
said elastic nmenber configured such that said first outernost dianeter of
said elastic nmenber may be negmber] wherkip spiddirstetimension isaralleethah ess t han
said inner dianeter of said tubular photosensitive nmenber; and (c) wherein
sai d el astic nmember conpri seicimfireiicalof 53id efastd @E@bEN @A Fuahityt dTahid

* protrusions are provided at different circumferential locations
about said elastic member, and wherein said second dimension
is smaller than a length of said elastic membér and a plurality
of said protrusions are provided at different lengthwise
locations along said elastic member;

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 elasti¢c 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 said elastic member into said tubular
photosensitive member and said first and second bores can provide for ventilation of gas
within said tubular photosensitive member through said elastic member.

10. - A photosensitive drum for an image forming apparatus comprising;
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said first outernost diameter is a dianeter of said elastic nenber neasured
to tops of said projections and said second smaller dianeter 7 JURERGWEt er
of said elastic nmenber neasured at a location between said projections,
and further wherein said projections include at |east one of (i) a
plurality of annular projections which extend in a circunferenti al

direction around s@id tebdatphotosasiteve;manber(tavings plurality of protrusions
each having a first dinmension in a circunferential direction of said

el astic nmember and a secondfi ”eﬁ?é"ﬁ?f,%%*@seﬁmmﬂ?% ofljrection of said

elastic nenber, wherein said first nsion is snall’er than a -46- o 7

JUNE 2005 circunference of id elastic .and a plyrality of said
protrusions are provided at @ﬁffewer(ﬁuﬁg‘?r?‘g{“&ﬁwpﬂ& apstenef sahout sai d

el astic nmenber, and wherein said second dinension is smaller than a |ength
of said elastic nenber and atub‘lﬂéﬂéhqt@%mswemtr@ﬂprotru5| ons are provided at
different I engthwi se |ocations along said elastic nenber; wherein said

el astic menber i nc(blidemise prégintion dpHes soniwisinytandlasic afdnier dRbSdedahside of
di sposed on said rigid support. 11 . A photosensitive drumfor an i nmge

f or ni ng sARPEbAkEShAEBRLSE Hﬁinbeé @Qid%lakﬁbmeﬁ{bfﬂgﬁﬁ S el sﬁffag&% i havi ng:

(i) an outer photosensitive surface; and (11 I"hner surface ning an
i nner di iﬁ&ﬁ&&ra f?lfst &ﬁ%ﬁjnos{ &iQH‘lle e? a&i‘ g g&%ﬁ&] glillglfle\{'%iar}neggr?\rwherein 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:
(i) 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
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(b) a noise prevention device conprising an el astic nmenber disposed inside
of said tubul ar photosensitive nenber, said elastic nenber hagvilyBEarogRIt €r
surface which includes a first outernost dianeter and a second small er

di aneter, wherein said second snaller dianmeter is smaller than said first

outernost dianeter, and wherein, in a relaxed state, said first outernost

diameter is larger than sai difcnnfféreféerstabirelstic stinthet MRt BlurdHMPbOSENSI ti ve
menber, said elastic nmenber configured such that said first outernost

di anmeter of said elastic : t Lv.reduced 1.0 .a di ameter

| ess than said inner dianet§¥ gﬁmsafggﬁﬁﬁh aﬁkﬁbf% Sggég?ﬁﬁﬁégﬁgﬁﬂgp? and 0
-47 7 JUNE 2005 (c) wherein.sajd. elastic nenber conprises a plurality of
proj ections such that said fqbrogttsa&ﬁ?lé‘“?t%’%?m'b‘fra%‘@ﬁer?@ spid gpeomd dispensiors 3 d
el astic nenber nmeasured to tops of said projections and said second

smal l er diameter is a di ameti@pmalierdbanck kehgthtof saideldstic membsranelch platalisy

| ocati on between said projections, and further wherein said projections
include a plurality of protdflgsiﬁgfar@@ﬁig awwﬁe@a{(ﬁffggengﬁf,ﬂgﬁﬂs@n in a
circunferential direction of said elastic nenber and a second di nension in

a lengthw se direction of Sqb&tiﬁhﬁéﬁ%ﬁ%@%ﬁ%‘gﬁg&ei n said first

dinmension is snaller than a circu éfastic menber and a

plurality of _.,sai.d protrusions are provided at djfferent cjircunferential

| ocati ons ab&ﬂer%‘ﬁisgdé’iaﬁg? T"f"'??ﬁ‘h‘ﬁ‘glru,ges LA HRPUT having an dastismerteriatensi on i s
smal l er fthan a length of said elastic nenber and a plurality of said

protr usi%s%@iﬁ gideuprart. di fferent | engt hwi se | ocations along said

el astic nmenber; and wherein said protrusions are di sposed
circunferentially about said elastic nmenber such that a center of one
protrusion is offset froma center of an adjacent protrusion by an angular

amount in theirange of 3R phésensitive drum for an image forming apparatus comprising:;

(a) a tubular photosensitive member having:
(i) an outer photosensitive surface; and
(if)  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
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12. A photosensitive drumfor an inmage form ng apparatus conprising: (a) a
t ubul ar photosensitive nmenber having: (i) an outer photosensi ta yENEUWJGE €,
and (ii) an inner surface defining an inner dianeter of said tubular

phot osensitive nmenber; (b) a noise prevention device conprising an elastic
menber di sposed inside of said tubular photosensitive nenber, said elastic

menber havi ng an o) evhaeinfkaidelashit flembened s @ phirsiifty oPpfofdcBSd sudh JERL er
and a second smal |l er dianeter, wherein said second snmller diameter 1Is

snmal | er Ji@frss ghterhdst anfilres g?ﬁinefgr AFRLE Etast?&gm\%g{lg%ﬂureid 0 %&% gk gred

state, -48 7 JUNE 2005 said first outernos Irane I's lIar tH8n said
i nner di ter of .said tubul a ot osensi t.ive nber, said elastic nenber
confi gu régfe gﬁ% Wﬁ?ldssg?%%f %ﬂ@&ﬁeﬁﬁs"’t &Iﬁmﬁﬁ?’ég&a“@ﬂ@%we&ﬂqﬁéﬂm% mber
may be el astically reduced to a diameter |ess than said inner dianeter of
sai d t uRiiadecatign betwesn seid ipraiectionpand fatiter pdierci saié projectiogs mchide  pluretityer
conprises a plurality of projections such that said first outernbpst

di anet erofipsotausitimareetichiavidg & fitsdd@icrsiontn HeFbanfer@aisldiedib ot @Rbelafticsai d
projections and said second snaller dianmeter is a dianeter of said elastic

menber Rafieradd .a%mﬁid'd?ﬁ.@ﬁékfl{l]i thq%“‘%ﬁﬁirsglﬁirtggtwng%ﬁﬁfdi PRfic bt W tePcﬁlgvi g a

wherein said projections inc e a protrusions éacr
first di i in.acirc rential directi.on ogésaid | astic_, nmenber and
= Second Bl diehBmsfo B B Ao A hap Raiep 55 0 Slasfamer e srlwBay, of
wherein said first dinension is smaller than a circunference of said
el ast i c Spidsetrusions aze proyidgdiat ifsrent eisguanforestiallosations ahaut paid viastérimember,
different circunferential |ocations about said elastic nenber, and wherein
sai d secvdwvheiamesad sevond danaisioaris sihalterahdnenighfth of ssidicBset asiber smmber and a
plurality of said protrusions are provided at different |engthw se
| ocat i opduralit9 ssidipgotflsfk lafe provided at different lengthwise locations along said elastic
member; 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 .
12, A photosensitive drum for an image forming apparatus comprising;
(2) a tubular photosensitive member having;
@) an oufer 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 diameter is smaller than said first outermost diameter, and wherein, in a relaxed state,
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menber; and wherein said elastic nenber includes 9-60 of said protrusions
per inch of length of said elastic nenber. 13. A photosensitinNSJNEWDOES
recited in claim12, wherein said elastic menber includes 18-60 of said
protrusions per inch of length of said elastic nenber. 14. A photosensitive
drum for an inmage form ng apparatus conprising: (a) a tubular

phot os emssidt firgeoutamiosr dibmeien ¥ larges tham sAd irtler BRSNSl kobals phbBsRsitaad O
-49 7 JUNE 2005 (ii) an inner surface defining an inner dianeter of said

tubul ar REASASGRSUAIEIRIR hnGLRNG BiFhAS iﬁrfﬁilted%{t]%rﬁ{éstda%{rh%l@r SR didia0 an

el astic nenber di spose sal ubul ar sensitrve ne sai d

| asti havi . urf.ace iC i ncjudes,a first outernost
G Aot &P oy e S G TPRICog o Rareten e by AL 0o e oLsmHBHar

diameter is smaller than said first outernost dianeter, and wherein, in a
r el axed Phplpsensitivemembearrand out er most dianeter is larger than said inner
di aneter of said tubular photosensitive nenber, said elastic nenber

configured such t gt wherdeth daid dastRuhenb@sbmprisssel slirality ir6leelcas kidh thaember
may be elastically reduced to a dianeter |ess than said inner dianeter of

sai d t ulklidHrst o%%ﬁﬁ%%?ét@ﬁ.a Th&Er of%gfglhe(lé‘s}ic%bee!r g-xe??ljrrgi f?)l)t?ﬁst SfSalipToer

conprises a plurality projections su that "~ sal ernost
or of ect PBHEBRG - RLRE beodod SRl Prerere s araiciors L Sl vt BITOP T ast |
menber neasured at a | ocation between said projections, and further
wher ei n agza]o&atmnd?eéwgqrbqqu praiections, and fusther wherein said projections include a plurality
| 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 Iocations along said elastic
member; and
wherein said elastic member includes 9-60 of said protrusions per inch of length of
said elastic member.
13, A photosensitive drum as recited in claim 1 2, wherein said elastic
member includes 18-60 of said protrusions per inch of length of said elastic member.
14, A photosensitive drum for an image forming apparatus comprising;:

(a) a tubular photosensitive member having:

(i) an outer photosensitive surface; and
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one of: (i) a plurality of annular projections which extend in a
circunferential direction around said elastic nmenber; and (ii)7 JUNEWoDS ty
of protrusions each having a first dimension in a circunferenti al
direction of said elastic nenber and a second dinension in a | engthw se
direction of said elastic nenber, wherein said first dinmension is snaller

than a circunference of sai()el astinterzariheydefinthgnThtkrdidrdteraff saidi d
protrusions are provided at different circunferential locations -50-0 7

JUNE 2005 about said el astigheihiRk @g}%?m L0 said second dinmension is
smal l er than a |l ength of said el astiocserre eraglﬁé’a plurality of said

protrusions are prgoyvided at dif.ferent |engthw se. | ocations, alo sai d
el astic nmenber; M{ﬁy&nﬁlsggffa/cp BHeticeoBtR WQVECWFEFEOSSH? far um
and said eJastic nenber has a weight in the range of 80-835 grans. 15. A
phot os erféid Hhdarphotesensitivamemhere s5ié elestiymambenhaving anomisrissifacg whigl) a
t ubul ar phot osensitive nenber having: (i) an outer photosensitive surface;

and (i i )inclndésrarfist cuterhmeedia@bicnhmba sstohdsiedlled idammeital whbrefadat seborul ar
phot osensitive nmenber; (b) a noise prevention device conprising an elastic

rorher SRt Al a0 B G U BIE e ©
and a s %gﬁrﬁjrstso%ér}n%rst (H:i:u%etn%% 1esrlarg%ﬁerme éari]d ?n%iarddigr%%l%{'] gf said tubular photosensitive
member, said elastic member confi gu;ed 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) 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,rand 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 prﬁtrusions 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
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smal ler diameter is smaller than said first outernost dianmeter, and
wherein, in a relaxed state, said first outernost dianeter i g JANgeooshan
said inner dianeter of said tubular photosensitive nenber, said elastic
menber configured such that said first outernost diameter of said elastic
menber may be elastically reduced to a dianeter |ess than said inner

di aneter of said tubular phoassidélkiticanambdesnd WhdeinGhidWaed i dimsdich
el astic nenber conprises a plurality of projections such that said first

outernost dianmeter is a di arﬁ?%ﬁﬁ%&ghﬁﬁgn%.aosﬁﬁiﬁ eﬁ@%em@?ﬁ%ﬁagﬁu%ﬁttom of

r
said projections and said secon mal [ er“diameter 1s a %Sai d
el astic nenber neasured O - Z JUNE, 2005 at, a. location between said
proj ections, and further wh éF‘H%W‘WG‘f%EYPWﬁQaﬁ‘ﬁgt%%éleagthmst one of:

(i) a plurality of annular projections which extend in a circunferential
direction around said el ast ilecatienpelong said clasiio mempemir al i ty of protrusions
each having a first dinmension in a circunferential direction of said

el asti c nmembevhensid said tstedaphothsomitiieanerhberas AESGhMIrES, Sid Qed ditcof said
elastic nenber, wherein said first dinension is snaller than a

ci rcunf %mh%a%@tm‘ﬁé}%%ﬁ?@?gﬂﬁé plurality of said protrusions

are provided at different c . . |l ocations about said elastic
Clasti ¢ membarand a pl b PR RISGIVeSAY ok HASF Gy GEpRGRCRPRRE
different |l engthwi se |ocations along said elastic nmenber;
(a) a tubular photosensitive member having:
@) an outer photosensitive surface; and
(i1}  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
(c) 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
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wherein a plurality of said elastic nenbers are di sposed inside of said
tubul ar photosensitive nenber, wherein said tubul ar phot osenst JUME 2008er
is an 80mm drum and wherein a total weight of said plurality of elastic
menbers is in the range of 80-835 grans. 16. A photosensitive drumfor an

i mge form ng apparatus conprising: (a) a tubular photosensitive nmenber
havi ng: dtia)location bteveen baitl pagedions, \vad FurtHe dheredshid projecliBnd MERKe SMEhRCE
defining an inner dianeter of said tubular photosensitive nenber; 0 -52 7
JUNE 20Qshe dfb) a noi se prevention device conprising an el astic nmenber

di sposed inside of said tubular photosensitive nenber, said elastic nmenber
havi ng an outer surface whic i ncl.udes first outernost dianeter and a
second snal | er di aneter, vvhe(gei n RiPg lg’e%(flﬁﬂma’éWﬁchg?nW@ﬁb%tﬁﬂ‘i@%nal | er
than said first outernost dianeter, and wherein, in a rel axed state, said
first outernost diameter is dugngrentishdireciiod aromd saidiedastic eremfer;maidd t ubul ar
phot osensitive nenber, said elastic nenber configured such that said first

‘out ernost di ameter of said G(ii)astia(pluﬂﬁﬁ@ﬂ”@rdtﬁiéidﬁ@e@dkﬂﬁvﬁrﬁ%dﬁﬂét&iﬁ%ﬁ@ﬂ to a
p

di aneter |l ess than said inner dianmeter of said tubular otosensitive
menber; and (c) wherein said,glasth i Sad ral ity of
projections such that said I%lgrcst O%{%lﬁ%@%ecﬁ?xg%%ay 'S cgﬁigl?lg%eapéla of said
el astic nenber neasured to tops ,of said, projectjons and said second

smal ler diameter is a di anef' nggingg?sbonelfle%? %h%ﬁgg?"t’r?éégé?lé(ﬂas% a

| ocati on between said projections, and further wherein said projections
include at least one of (i membsr.uvhdreinyaigfirstdimensiomissialied thasawhi ch
extend in 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;
wherein a plurality of said elastic members are disposed inside of said 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.
16, A photosensitive drum for an image forming apparatus comprising:
() a tubular photosensitive member having;
@) an outer photosensitive surface; and
(i)  aninner surface defining an inner diameter of said

tubular photosensitive member;

0
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circunferential direction around said elastic nenber; and (ii) a plurality
of protrusions each having a first dinension in a circunferemtJUNE 2005
direction of said elastic nmenber and a second dinension in a | engthw se
direction of said elastic nenber, wherein said first dinmension is snaller
than a circunference of said elastic nenber and a plurality of said
protrusions are priaedseirevtintibeidevite comprivihearesltdtR!mérisadibsed infasbr sai d
el astic nenber, and wherein said second dinension is smaller than a | ength

of sai d Qlidabufr PRIBRhsAVE R g dikfic’ ‘bv?nplgegyi#%%lg?lﬁgps%rfaﬁé wifthd

protrusions are provided at different [engt I ons along said

el astic | X erein id elastic nenber..ingludes bore extending from
one end 1an1?3§{a ©al te%(?fa’ia&e&g’; %@P&E@H@@iﬂﬂ@ 3ueter Wﬁ’@‘??b‘éf‘a} éff?&n&/ner ein
said bore receives a tool for insertion of said elastic nenber into said
tubul ar Ydtepdismetarissnatienthen said dirshmatesmestdiieton rad whewsim prea relaxedstagmge
said tool such that, when said tool is rotated while disposed inside of

sai d borseid fimt cutermias diametee idlarget tlantssid inne diaalyer 98ksld QitaddriphotBaBRtvel S
rotated while being inserted into said tubular photosensitive nenber. 17.
€,

A phot osgasbér %8d dihstB ﬁl&ﬁb&%hﬁ@t%d fswh?w&aﬁ%&& oSCHRGbRE {:.‘ﬂsald élg%tlf: .

tubul ar photosensitive nmenber having: ( an outer photosensitive su
DG T T EEAA R T
e o Raattive members 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
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sai d tubul ar photosensitive nmenber, said elastic nenber having an outer
surface which includes a first outernost dianeter and a secorfdJUYNE 2005
di aneter, wherein said second snaller dianmeter is snaller than said first
outernost dianeter, and wherein, in a relaxed state, said first outernpst
diameter is larger than said inner dianmeter of said tubular photosensitive

menber, said elastic nenber ofeaitlipgotnestorsuedproRiied sedifefent BhgBwir NDSt
di aneter of said elastic nenber may be elastically reduced to a dianeter

| ess than said inner dianet qpcobnsfofle t418Y86c mehgLesensi tive nenber; and
(c) wherein said elastic nenber corrpr‘?ses a p(f uralrty of projections such

that said fi out.ar t_diameter ,is di apeter of said el astic nenber
measured to t‘g%etsre'g;é Blgae?‘%af)me@ﬁr LPC{}‘@RE& g?fﬁg”‘teﬂi& & epgsendapd ahlegstsecond
smal I er di ariret er is a dianmeter of said elastic nenber neasured at a

| ocat i oPapENdRRughsad plagjcanembers andhwhereinrsaisrorevrseivina tal thrpnsejtint dfons
include at least one of: (i) a plurality of annular projections which
extend isaidzlastic neuntfee indmbdid tubdlar photosehsAtveungntiR bid &ha®id GidBSFEe shapad (1)
a plurality of protrusions each having a first dinension in a

ci 1 eunt @5 efidg8kaidddtShdMRaObnEAbdd RlhN o SPURAS ai3leRin RO B ARHON 11

a lengthwi se direction of said elastic ne \ ern sai
ol Ur ai 1 iRt oy Wefd 850 BN e S e S il Brnecnieeia e i al
| ocation about sajid elastic nmenber, and wherein said second dinension is
smal | er t‘fﬁ’ﬁ% ofosensitiyeamendberd el astic menber and a plurality
17. A photosensitive drum for an image forming apparatus comprising:
() a tubular photosensitive member having:
(i) an outer photosensitive surface; and
(ii))  an inner surface defining an inner diameter Qf 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
meimber, 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) 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
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of said protrusions are provided at different | engthwi se |ocations along
said elastic nenber; wherein said tubul ar photosensitive nenb& JUNEL2005 a
gas pressurized to greater than one atnosphere. 18. A photosensitive drum
as recited in claim17, wherein said gas is at a pressure of up to two

at nospheres. 19. A nethod of assenbling a photosensitive drum conpri sing:
(a) prowvirdientgors andisaidaecqudetmatiendiamistee isvedibmetehafdaitteladtic)m@ibe wicRkured

phot osensitive surface; and -55- 0 7 JUNE 2005 (ii) an inner surface

def i-ni ngatanoéaﬁeﬁrbeﬁiéeaﬂséiebr@éctﬁag,%dtfb&'ﬁwr%emﬁ%ﬂégﬁé ibf{seingﬁl,gpg{ feastP)
provi ding a noi se prevention device conprising an stic nenber I sposed
i nsi de jd tubul ar photosensitive nenber, said elastic nenber having an

outer surface which includes a first outernost dianeter and a second

smal I er dianeter, wherein said second snaller dianeter is snmaller than
said first outernost dianetdb, ariPlirlibesfannplar projactprsouhick entend insmi d fi r st
outernost dianeter is larger than said inner dianeter of said tubular

phot osensi tive nember, sai d cicamférentinddirestionardiind$hiddlBte heidbat; snai d first
outernost dianeter of said elastic nenber nay be elastically reduced to a

di ameter |ess than said inngfj di%ﬁ@@%i@s%&ggg-%v%%?%gﬂoxe

menber; and (c) inserting said elastic ne I nsi tubular
end of said efastic menber i CHoBuBERl ERENGF oLq TRt rRbrriRag: such
that said gas pressure difference urges said elastic nenber into said
drum _ 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 member;
wherein said tubular photosensitive member contains a gas pressurized to greater than
one atmosphere.
18. A photosensitive drum as fecitcd in claim 17, wherein said gas is at a
pressure of up to two atmospheres.
19, : A method of assembling a photosensitive drum comprising;

(a) providing a tubular photosensitive member having:

0] an outer photosensitive surface; and
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20. A nethod of assenbling a photosensitive drumas recited in claim 19 ,
wherein said elastic nenber conprises a plurality of projecti ghgUNEC2005at
said first outernost dianeter is a dianmeter of said elastic nmenber
measured to tops of said projections and said second snaller dianeter is a
di aneter of said elastic nenber neasured at a |ocation between said

proj ections, and further whefigi n smimtepswfaee defnifg b finebdiadktel 68&#HJ one of
(1) a plurality of annular projections which extend in a circunferenti al

direction around said el asti gbiRPFBEStosedBfive nlemiRy:P! Ural ity of protrusions
each having a first dimension in a circunferenti’al direction of said

el astic nenber and -5Q. 7 2005 second dinensign . jn a ] engthw se
direction of said gﬁa%r%)?ﬁgmﬁea oéééﬂg%eg&%‘g?ﬁe?ﬁ? ‘&’Wﬁ’l?%?gﬂ}%‘é%@i’%ﬁ“ﬁ’? smal | er
than a %i rcunt erence of s?id el astic nenber and a plurality of said

pr ot r usi UfROs§ @S&fe iSefd dubplarphotasensitiveanember sidplestiy memberthaving anabtant sai d
el astic nenber, and wherein said second dinension is smaller than a |length
of sai d ®irfise whickdntludesarftrstoyéruroat dinmeteoindasatond shalldidanseta] KhleRViagied at
different lengthwi se |ocations along said elastic nmenber. 21. A nmethod of

assenbl i segorRl §lled ARiikdriiy Gndller! oG QIR fird! AermobdiaMbRY lafll Whefbid YR &7
phot osensitive nmenber having: (i) an outer photosensitive surtadce; and (ii)

merber Ry eas S8 Bt Bekefios SO BRG b ca nti ey S bdS
renber 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
(©) inserting said elastic member inside of said tubular photosensitive member
utilizing a gas pressure difference between a first end of said elastic member and a second
end of said elastic member such that said gas pressure difference urges said elastic mcmber.
into said drum.
20, A method of assembling a photosensitive drum as recited in claim
19 , 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 oft
@) a plurality of annular projections which extend in a
cifcumferential direction around said elastic member; and

(i)  aplurality of protrusions each having a first dimension

in a ctrcumferential direction of said elastic member and a
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di sposed inside of said tubular photosensitive nmenber, said elastic nenber
havi ng an outer surface which includes a first out er nost dlamepaNEnmei
second snal | er dianmeter, wherein said second smaller dianeter is smaller
than said first outernost diameter, and wherein, in a relaxed state, said
first outernmost dianeter is larger than said inner dianmeter of said tubular
phot osensi tive member, said sicasd dienriohén a bempftivsy éiebetivg bf ididblagai d first
outernost dianeter of said elastic nenber may be elastically reduced to a

diameter less than said i nnememBb@iBbRin &fid Bk Qnﬁéf%}bha} Sﬁﬁ%ﬂ@g@l tive

menber; and (c) inserting said elastic nenber H\s bu:c ar t 4
photosen3|t|ve menber utili ng re difference tme na |rs en
of said elastic nenber and agdée r}“gﬁ)(‘éeoisgfelasg? men 0 %T"g?"il "
el astic nmenber such that said pressure difference urges said elastic ne
into said drum and the net rizrangresrﬁéeptmed@t Aiffepeny vircmigreatipk losations zed
gas in said tubular photosensitive nenber after said elastic nmenber is
inserted into said tubular gbootibeiaitic memba el wheeid saidakéodd dRbskion

phot osensitive drum such that inside of said druma pressure greater than

atnospheric pressure is mai 1y 8nAké thaPlenfth of said elastic member and a plurality

of said protrusions are provided at different lengthwise
locations along said elastic member.
21. A method of assembling a photosensitive drum comprising:
(a) providing a tubular photosensitive member having:
(i) an outer photosensitive surface; and
(ii))  aninner 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
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said elastic member such that said pressure difference urges said elastic member into
said drum; and

the method further including providing a pressurized gas in said tubular
photosensitive member 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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