-1~ . Ghdfgi ng Menber, Process for Producing [err] nd
Process Cartridge Having the Charging Menber BACKGROUN | ON 5
Field of the invention This invention relates to a ch :
process for producing a charging nenber, andia-process hg
such a chargi ng nenber. Rel ated Background Art 10 par s,
contact- charging is mﬁdely used which is a nethod of

charging the surface of an imge bearing nmenber by app : Q4 to a
char gi ng nenber having the shape of a roller and prOVId‘q§3' -‘gn- with
t he i-mage beari ng Garging Member Ciinanassc FaryiRrPAnSiier &N NS fFes

such that they have sinple structure, can be snaII-S|zed and ver
hardly generate ozone3ndSEERCEREr GRRGTHEGSHAVERE EBﬂn%m??ghP%d%%@Be¥n t he
following way. (1) Along the periphery of a conductive support (a 20
mandrel ) nade of a metal, a conductlve el astic layer is formed by a process
such as extrusion ) : 'b‘g press molding or transfer
mol di ng, and a r eSSt a surface layer is further

formed there@n by_di ogt i.n roll. coating. 25 (2) A seam ess tubing
havi ng an_in% g%%;é;jéﬂ%g¥er—Fﬁgﬁg§ roller having the conductive
elastic layer is prepangd HISRAMRVRILEs €81 B BhatBenk! &mbaRd Ahe

process for producing a charging member, and a process

cartridge having such a charging member.
Related Background.Art

10 In recent years, contact charging is widely used
which is a method of electrostatically charging the
surface of an image bearing member by applying a
voltage to a charging member having the shape of a
roller and provided in contact with the image bearing

15 member. Contact charging members have advantages such
that they have simple structure, can be small-sized and
may very hardly generate ozones. Such charging members
are commonly produced in the following way.
(1) Along the periphery of a conductive support (a

20. mandrel) made of a metal, a conductive elastic layer is
formed by a process such as extrusion, casting,

: injectioﬁ molding, press molding or transfer molding,
and a resistance control layer or a surface layer is
further formed thereon by dip coating or roll coating.

25 (2) A seamless tubing havihg an inner diameter smaller
than a roller having the conductive.elastic layer is

prepared using a sYnthétic resin or the_iike,'and the



-2- xoller havi ng the conductive elastic layer is press-fitted to its

i nside, or a seanmless tubing is forned as a shrink tubing (heat-shrinkabl e)
having an inner diameter a little |arger Lhan_the roller having 5 t he
conductive elastic layer and is then caused™ o shrink by heat treatnent to
bring it into close contact with the conductive elastic layer, to thereby
forma tubing |ayer. Meanwhile, in electrophotographic inage formng 10
apparatus such as copyi ng machi nes, |aser beamprinters and facsimle

machi nes, vari oug, £1@F 0h&\ i "B Scofddetive Vel QpEEE 1 gdg rollers,
transfer charging rollers and primary charging roll ers 'have been used.

Al most al | of thesessheieted 6! 1es sifeide Pesh als€damPesddrdlding f@ve not
been reused. Also, any rejected products caused during their nanufacture

can not be used pSrped@dasts sincifentebiny e hest-sheivkalele Wi hdwing ben ng
repaired. This is because these charging rollers have had 20 t he probl em
t hat, when repeaisnéy dpapheterta kitetle chdmgenr tipdm ctipe acekbeas  havwing a

| owering of their electrical properties and no | onger exhibit the

el ectrical Propethecsonduchive aprastic| lager hand ni s therteausedhto | oweri ng
of electrical properties of 25 various chargi ng nenbers may be caused

by, e.g., surfacehuthlerbyrbeabntreatnenyitQ rkt vined GLORR CORLAGE

effect of ozone or the |i ke generated q¥
: with the conductive elastic layer, to thereby form a

tubing layer.
Meanwhile, in electrophotographic image forming
10 apparatus sﬁch-as copying machines, laser beam printers
and facsimile machines, wvarious charging members, e.g.,
development charging rollers, transfer charging rollers
and primary charging rollers have been used. Almost
all of these charging rollers have been used up and
15 have not been reused. 'Also, any rejected products
caused during their manufacture can not be used as
products and hence have been discarded without being
repaired.
This is because these charging rollers have had
20 the problém that, when repeatedly applied to
electrophotographic processes, cause a lowering of
their electrical properties and no longer exhibit the
electrical properties of the same level as the initial
stage. The lowering of electrical properties of
25 various charging members may be caused by, e.g.,
surface deterioration of charging members which is due

to the effect of'ozone or the like generated by



-3-sdischarge at the tine of charging, and surface wear of chargi ng nenbers
which is caused by their contact with materials or nenbers to be charged by
t he charging nenbers. 5 There is_gqp[her probl em that the surface
wear of chargi ng nenbers, caused by their contact with materials or nenbers
to be charged by them may damage surface properties such as lubricity and
snoot hness. During repeated use of the charging rollers, 10 powdery
devel oper (toner) and paper dust al so nay adhere to the whole surfaces or

peripheries of f1Qidhadef@0%he RhfeS of Lhatg ng)aadid Guir®aler wedke ofeused
Wi t hout means such as eani ng, the contam nation of their surfaces 15

nmakes surface r@faHoAMeE meinbedy Which' 4ls Sahsede by thtiec conitacitn witth
environnment of low humdity and | ow tenperature to cause non-uniform

chargi ng. The chat@iriglis0ldre nembeaitisn GoC des ethargedmbyi rajpeo chalrgrigigng
performance tend to be affected by such contam nation 20 of surfaces. 1In
addi tion, the clhmmpearg.nenbers provided in the above el ectrophot ographic
apparatus are not limted to those having a single-layer structure, and

t hose havirsg a nul ti -Theype ist anctives, peebdems ithata theysarfageoweas of

| ayers overl aid one another, are widely used. When the chargi ng nenbers

are formed in tishanging members, ¢aused byedheirqendacodithy is comonly

‘used.
materials or members to be charged by them, may damage

surface properties such as lubricity and smoothness.

During repeated use of the charging rollers,

10 powdery developer (toner) and paper dust also may
adhere to the whole surfaces or peripheries of their
outermost.layers.

If such charging rollers are reused without means
such as cleaning, the contamination of their surfaces

15 makes surface resistance of charging rollers uneven

| especially in an environment of low humidity and low
temperature to éause non-uniform charging. The
charging rollers haﬁing caused a lowering of charging
performance tend to be affected by such contamination

20 of surfaces.

In addition, the charging members provided in the
above eléctrophotographic apparatus are not limited to
those having a single-layer structure, and those having
a multi-layer structure, comprising a plurality of

25 1ayérs overlaid one another, are widely used. When the
charging members are formed in the multi-layer

structure, means such as coating is commonly used.



-4-,Wieh the layers are formed by coating, defective coatings such as
uneven coatings, uneven coating thickness and spitting nay occur in sone
cases. The presence of such defective coatings in chargi ng nmenbers 5

makes the surface resistance delicately ungv€n~at that portions to enable
no uni formcharging to cause faulty inmages. The nethod (1) for the
production of rollers, however, has the follow ng problens. 10 (A
Materials for each | ayer nust be dissolved in an organic solvent to prepare

a coating conposition and hence th rial (e Ijnitﬁg. nl.ess the
solubility coeff i"?:rlleer}\tab? igaa%%rﬁa Ig? r?ég%%‘gn%’é},m?%lenq’a fsécal%rle‘?errel ted each
ot her by the soly r&sat 44 i . functions of
t he respective | acgéegrtsl.' §5 % E’:% gl n%ée:qﬁl%%%m n O#A%%'ck#}}%/éexf%%égld{#f erent
solubil i ty_coef 1 i fllineddCaritNgsd 081 AP tBP oA AUC 1 Istnkd YIS L Naind [ L1 ng
or winkles may occur. Priners may al so have to be used in order to

i mprove adhesi on,prdidittdByYE RASSH e fddtisee ddSindd) Gt Hfarding s
coating or uneven coat thickness tends to occur in each layer. (D) Since a

drying step §5s rafikdsdtnd tfirtdee aosdisgantte delingieait ievwas dicahawat ed
to forma layer, a poor productivity may result. (E) Since organic solvents
are used to prepgpartiomis ngp enable no uniform charging to cause faulty
images.
The method (1) for the production of rollefé,
however, has the following problems.

10 (A) Materials for each layer must be dissolved in an
organic solvent to prepare a coating composition and
hence the materials are limited. (Unless the
solubility coefficient of each layer is changed, the
layers are melted each other by the solvent when

15 coated, resulting in a loss of functions of the
respective layers.)

(B) Since the resin of each layer.has different
solubility coefficient, the adhesion between layers is
so poor that lifting or wrinkles may occur. Primers

20 may also hafe to be used in order to improve adhesion,
which may possibly cause a cost increase.

(C) Unevén coating or uneven coat thickness tends to
occur in each layer.
(D) Since a drying step is required after the coating

25 composition has been coated to form a layer, a poor

productivity may result.

(E) sSince organic solvents are used to prepare coating



-5- sconpositions, safety neasures and equi pnent therefor nust be taken,
resulting in a cost increase. The nethod (2) for the production of rollers
al so has the follow ng problens. 5 (A) _ \When the surface layer or the
like is formed using the tubing, a roller having the conductive elastic

| ayer with an outer dianeter little different fromthe inner dianmeter of
the tubing is inserted to the tubing; this is acconpanied with a
difficulty. 10 (B) Since the roller having the conductive elastic |ayer

is press-fitted é¢ompHSitibh8y s8f8€f hEaBayesalnd NE@iishanet thetéfore
smaller than that roller, while expanding the inner dianeter of the tubing,
a great force ismappl bedtakenpheréstttingcinsa cosel tndreasey 15 def orm
Hence, there is a possibility that the tubing breaks or is forned in

non- uni form secti on. Teeemethodet?) ofigr(the produationfopHrookbltersnabsot he
gl obal environnent from destruction and pollution for the purpose of gentle
coexi stence in thasgtheafokbowingnprebhema:) is al so spreading worl dw de.

From the vi ewpoint of the saving of global natural resources and_the
protection ®f enOﬁ?onﬂEﬂ? t@?uﬂ?égaﬁ?eléygﬁ ARdEhe iR 19 aFRFPRA eFhRg s

for el ectrophotographic aratus.so that they can emanuf act ured and
reused in sgme Z%h e Wé&n zsan’é?i%) ‘T"W"é?raﬁ%?a‘ﬁ? ‘l“ﬁ‘@”é%a‘%?%ﬁl?renbers a

layer with an outer diameter little different from the
inner diameter of the tubing is inserted to the tubing;
this is accompanied with a difficulty.

10 (E) Since the roller having the conductive elastic
layer is préss-fitted to the tubing formed to have an
inner diameter little smaller than that roller, whilé
expanding the inner diameter of the tubing, a great
force is applied to the tube to cause if elastically

15 deform. Hence, there is a possibility that the tubing
breaks or is formed in non-uniform section.

Recently, ecology (the advocacy of protection of
the global environment from destruction and pollution
for the purpose of gentle coexistence in the global

20 environment) is also spreading worldwide. From the
viewpoint of the saving of global natural resources and
the proteétibn of ehvironment, studies are also made on
the charging members for electrophotographic apparatus
so that they can be remanufactured and reused in some

25  way.

As methods of remanufacturing charging members, a

method is known in which the surfaces of members are



met hod i s known in which the surfaces of nenbers are -6- cleaned wth a
solvent to renove contam nation. Since, however, the surface |ayers of
chargi ng nmenbers are nostly those containing synthetic resin, synthetic
rubber, or the like, the above prior art 5 ~ ¢cleaning nethod is not
preferable for the follow ng reasons (A) and (B). (A) Synthetic resins and
synthetic rubbers tend to dissolve upon contact with the cleaning sol vent
or cause cracks, and there is a possibility of danmaging 10 vari ous

properties requidishridl PRI BORRRY S frdudive Obfbanifdt ih &l ectri cal

resi stance, hardness, surface roughness, roundness, stralghtness and

ubricity (frictionalsa Adicidvdr Cohe (SBr fHte AMedsN® ATRHMIg R thi s

type are not limted 15 to those having a single-layer structure, and
those havi ng a médnibexdsyore Sidstliy thode cnilininge Gynthetie areamf
multi-layer rollers, the cleaning solvent may soak through the layers from
t he edges of roldywrshetnw mbbemoxt the tlbdke) rbite abovef mrioa \aortt

resi stance of 20 surface |layer materials but al so solvent resistance of
i nsi de mat & i al £learing mathod \is meds erafierablie dor dhe folhpydngf

cl eaning sol vents used but al so causes a possibility of a decrease in
adhesi on bet weerFeaganss (&% and SBIMARY OF THE | NVENTI ON An obj ect of the

present invention is to settle .
(A) sSynthetic resins and synthetic rubbers tend to

dissolve upon contact with the cleaning solvent or
cause cracks, and there is a possibility of damaging

10 various properties required in charging members of this
type, such as electrical resistance, hardness, surface
roughness, roundness, straightness and lubricity
(frictional characteristics).
(B) The charging members of this type are not limited

i5 to those having a Single—layer structure, and those
having a mulfi-layer'structure are widely used. In the
casé of multi-layer rollers, the cleaning solvent may
soak through the layers from the edges of rollers, and
care must be taken not only for solvent resistance of

20 surface layer materials but aiSo solvent resistance of
inside materials. This not only iméoses iimitations on
the typeé of cleaning solvents used but also causes a

possibility of a decrease in adhesion between layers.

25 SUMMARY OF THE INVENTION
An object of the preseﬁt invention is to settle

the problems discussed above, to provide a charging



t he probl ens di scussed above, to provide a charging -7- nmenber having
geéod perfornmances. Anot her object of tthe present invention is to provide a
process for producing the charging nmenber, which is a chargi ng nenber
production® process also 5 suited for r nuf acturing chargi ng nmenbers.
Still another object of the present invention is to provide a process
cartridge having such a charging nenber. The present invention provides a
remanuf actured 10 chargi ng nmenber for use in el etrophotography
conprising a conductive support, an elastic |layer formed on the conductive
support, and aniddtd¥ Hayiig f&d@cbé}rfdmr@ég_t ic layer; fine particles
bei ng present between the tubing l'ayer and a | ayer provided beneath the
tubing layer in 15 AncthHéfdbide &¥ tthe Produms avdri¥iRH 114 +d SO

provi des a remanufacturing process for producing a chargi ng nenber for use
i n el ectrophot gyrapide cmricEsy forr prhdidivey e @Harg@hg Ingsibex | ayer
formed on the conductive support, and a tubing |ayer fornmed on the elastic
| ayer; the prodduisctpOis a azharrgigiggrenires tppdifqtifcor mourddse dldo ng | ayer
on the elastic layer by inserting to the inside of a tubing a support

havi ng at 3 eastS4ieed| £ax ixen actyning fgharging imsmhedsmve been

Still another object of the present invention is
to provide a process cartridge having such a charging

member.

The present invention provides a remanufactured

10 charging member for use in eletrophotography comprising
a conductive support, an elastic layer formed on the
conductive support, and a tubing layer formed on the
elastic layer;

.fine particles being presént between the tubing
layer and a layer provided beneath the tubigg.layef in

15 contact therewith.

The present .invention also provides a remanufacturing

process for producing a charging member for use in
\ electrophotography comprising a conductive support, an
elastic layer formed on the conductive support, and a
tubing layer formed on the elastic layer; the proéess
20 comprising the step of;

forming fhe tubing layer on the elastic layer by
inserting to the inside of a tubing a support having at
least the elastic layer, aftef fine particles have been
made or left to adhere to at least one of the surface
25 on which the tubing layer is formed or the inner
surface of the tubing.

The present invention also provides a process

meoment!h“ﬁ

o
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made or left to adhere to at | east one of the surface 25 on which the
taubing layer is formed or the inner surface of the tubing. The present

i nvention al so provides a process This is the replacenent Sheet Date: 09
DEC 1998 * -8- cartridge having such a chargi ng nenber. BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. 1 illustrates an exanple of the layer 5 structure
of the chargi ng nenber according to the present invention. Fig. 2 '
il lustrates anot her exanple of the Iayer structure of the chargi ng nmenber

according to the present i nventi on. Flg 3 illustrates stil
anot her exanpl g af ﬁb‘ae I@(g Qﬂ,g t}gq menber of the
present i nvent [ on 17g. ’}?Z mat | calé{l y ﬁqt r at es an exanpl e of the
construction of an el ectrophot ographi c apparatus having 15 a process

cartridge having the charging nenber of the present invention. DESCRI PTI ON
OF THE PREFERREHZ gVRHINGNEHT chh & F e Wi aNegl char gi ng nenber for use in
20 el ect rophotography of the present 1 nvention has at |east a tubing
layer, and fine pargrigl €5 FRuPrrEad ahetd!ﬁmpléleof utheglapger and a | ayer
provi ded beneath the tubing |ayer

5 structure of the charging member accordlng to the

present invention.
Fig. 2 illustrates another example of thé layer
\_ structure of the charging member according to the_
present invention.

10 Fig. 3 illustrates still another example of the
layer structure of the charging member of the present
invention.

Fig. 4 schematically illustrates an example of the
construction of an-eiectrophotographic apparatus héving

15 a process.cartfidge having the charging'member of the

preéent invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The remanufactured charging member for use in
20 electrophotography of the present invention has at least a

tubing layer, and fine particles are present between the
tubing layer and a layer provided beneath the tubing layer
in contact therewith.

The remanufacturing procéss for producing a charging

member for use in electrophotography, of the present

invention has the step of forming the tubing layer on the
25 - elastic layer by inserting to the inside of a tubing a
support such as a roller having at least the elastlc layer,

after fine particles have been

This s the replacement sheet

Dats: 0 9 DEC 1938



in contact therewith. The remanufacturing process for producing a charging
menber for use in el ectrophotography, of the present invention has the step
of form ng the tubing |layer on the 25 el astic layer by inserting to the
inside of a tubing a support such as a roller having at |east the elastic
~layer; after fine particles have been ThiS is the replacenent sheet Date:

09 DEC 1998 -9- made or left to adhere to at | east one of the surface on
which the tubing layer is formed and the inner surface of the tubing. The
chargi ng nmenber of the present invention is 5 free fromthe probl emthat

may be caused ml@e 6palépf toyafihepsetpr avi UgdshyoflepoEoghenguetatel |
coating, and has good properties in surface properties or the like. In the
producti on proomswhbEht bheptebényg layentisnfowined ahd shef doeeaf an el astic
| ayer or an 10 el astic |l ayer having a coating |ayer thereon is covered
with a tubing, sirfiacpacfi thestabingude or | eft to be present between the
both so that a roller or the like having the elastic |ayer can be inserted
with ease to the i nfheecbarghag; nenhgr Ffiuthet hresenscioyeasiome i85
possibility that the tubing breaks or is fornmed in non-uniformsection. The
fine partPcl esfEgf Stomagbeoprpbiem; $hgt may be caused when coating

layers are provided by dip coating or roll coating, and
has good properties in surface properties or fhe like.
In the production'process of the present
invention, when the surface of an elastic layer or an
10 elastic layer having a coating layer thereon is covered
with a tubing, fine particles are made or left to be
present between the both so that a roller or the like
having the elastic layer can be inserted with ease to
the inside of the tubing. Thus; there dec:géses tﬁe
15 possibility that the tubing breaks or is formed in
non-unifoim‘section.
The fine particles can be madé or left to be
presént between the elastic layer (wﬁich may have a
cggting'layer thereon) and the tubing, i.e., made or
20 left to adhere to at least one of the surface on which
the tubing layer is formed and the inner surface of the
tubing, by adding fine particles to the intended
surface in the step of tubing or by leaving particles
of powdery developer such as. toner to adhere to the
25 intended surface.
The production process of the present invention is

effective as a process for remanufacturing

This is the replacement she

pats: 09 DEC 1886



present between the elastic |ayer (which nmay have a coating |ayer thereon)
and the tubing, i.e., nade or 20 | eft to adhere to at | east one of the
surface on which the tubing |ayer is fornedignd the inner surface of the
tubi ng, by adding fine particles to the intended surface in the step of
tubing or by leaving particles of powdery devel oper such as toner to
adhere to the 25 I nt ended surface. The production process of the present
invention is effective as a process for remanufacturing This is the

repl acenent sheeth@agingOfedBEérsd08ed in électrbphgtagraphberasppaedtig.

el ectrophot ographi ¢ apparatus. Charging rollers of electrophotographic
appar at us havi ngCbhanging rhdleng of ehettrppbategraphichapparakugopst cases,

the problemthat they no | onger exhibit 5 el ectri cal fro perties and
surface propertiBavidgcrone Egpbhrnesd SﬁdtpﬁbFlEF?97°Br tfatbave- pdidery

out or nost. | ayer ReAheGESRRr oBOPAPFEPLPR %ﬁg%a¥§%g°ﬁas peREcBRLbRE

har gi fg
Comlet ol y. PorovBlPRE Lonk PERRSEELPEr oA UFRGCHcREPRaE E1eS nD8RERT B oc or

char gi ng nenbersstH%ﬁggsaeghd'mxsgaegegpOgﬁgﬁgstbgﬁéeﬁo&aeP9S&é9éfob8r

reuse the chargin eérs havi ng suc
(toner) adhering to the whole surfaces or peripheries

of their outermost layers causes irregularity in ..
surface resistance of the charging members to cause
10 non-uniform charging. It is not easy to completely
remove the toner and_so forth héving adhered to the
surfaces of charging members.
. The present inventién, however, makes it possible
to reuse the charging members having such problems, by
15 covering the periphery of a charging member with a
tubing while utilizing fine particles made to adhere to
its surface or utilizing as the fine particles the
toner left to adhere to the surface, fo thereby restore
the surface properties of the charging member and at
20 the same time make the surface resistance uniform so
that electfical properties required for the charging
member is restored to a sufficient condition.
The construction of the charging member of the
present invention will be described below.
25 .As shown in Fig. 1, the charging'member, denoted
by reference numeral 1, of the present invention has

the shape of a roller, and comprises a conductive



15  covering the periphery of a charging nenber with a tubing while
utilizing fine particles nade to adhere to its surface or utilizing as the
fine particles -the toner left to adhere to jpe.surface, to thereby restore
the surface properties of the charging nenber and at 20 the sane tine
make the surface resistance uniformso that electrical properties requifed
for the charging nenber is restored to a sufficient condition. The
construction of the charging nmenber of the present invention will be
descri bed bel ow. sdpport l1a, #6 ébesbicnléver 1b ihteghal Ly Nnformedeon
denoted by reference nuneral 1, of the present invention has the shape of a
roll er, and conpitsepermipberdyctand a tsbippgrlayer bhd £dzmedcohathe | b
|ntegrally formed on its periphery, and a tubing |layer 1d forned on the
peri phery of theperaBbEEYIayetheB%lﬁéthcthéYerastB%tweg@rt@%delm%t%%blng

| ayer (1le), fine_particles are 5 - present (not shown). As other

embodi ments, t hel@war geng ﬁhﬁbﬁvbﬁﬁgthéYﬁFeé ﬁ?rlﬁ%@%tPQFﬁh%&e%eare
constructed_as shown in Fi 2 or ﬁ As shown in Fig. 2, the charging
menber - coﬁprisBEeﬁePEsfggﬁnEEOEB trol layer 1c fornmed on the 10

Fesi Stance of the cnab§if %%n'srwéﬂéﬁs (PR ErSrafil femet b tede
L o Rt SRbLTRERRETkE ot U e liobda®od SR ELn 1Y, 2
or 3. As shown in Fig. 2, the charging member
comprises a resistance control layer lc formed on the
10 periphery of an elastic layer 1lb for the purpose of
controlling the surface resistance of the charging
member, and a tubing layer 1d formed on the periphery
of thg resistance control layer lc. In this instance,
fine particles are present between the resistance
15 control layer lc and the tubing layer 1d (le). As also
shown in Fig. 3, the charging member may comprise a
resistance control layer provided in two or more
layers. Such resistance control layers may be
comprised of a first resistance control layer 1lc and a
20 second resistance control layer 1lc'.

The conductive support 1 used in the present
invention may be made of metal such as iron, copper,
stainless steel, aluminum or nickel, any of which may
be used. The metal surface thereof may be further

25 treated by plating for the purpose of rust-proofing or
providing scratch resistance, but it is necessary not

to damage conductivity.



15 - control layer 1c and the tubing layer 1d (1e). As also shown in Fig.
3, the charging nenber nmay conprise a resistancé control |ayer provided in
two or nmore |ayers. Such resistance control,,layers may be conprised of a
first resistance control layer 1c and a 20~ second resistance control

| ayer 1c'. The conductive support 1 used in the present invention may be
made of netal such as iron, copper, stainless steel, alum numor nickel,
any of which may be used. The netal surface thereof may be.further 25

treated by plating fain tfife REAWEP rdlisdr Ar,0afHa @ 1ds il iadiery 1kcriat ch
resistance, but it is necessary not to damage conductivity. - 12 - In
the charging roldilowed tWiEtte! s téTadtiety Buitabledo ot wndurimglgaad city
suitable for ensuring good and uniform close contact of the charging roller
1 with a phot osefisi hindeFomniaslose (domtact) .of5 the chargimaimalihen 1 Withhe
elastic layer Ib is controlled by adding a conductive agent such as carbon
bl ack to an el ast iphotxsensd tive memben B Figt L)l asticity is control |l ed

by adding a process oil, a plasticizer and so forth. The el astic tenial
for the el d&tic |ayerCamductivitinwt jde elagtie iayardP s %%Fr;ﬁ‘a’el,e

ot hy | ene. T ubbersy EAARS <8 AV AR (RS AeSRECE A TSR
uret hane rubber’elastic material such as rubber. Its elasticity is
controlled by adding a process oil, a plasticizer and
so forth. The elastic material for the elastic layer

10 1b may spécifically include, for example, natural
rubber, synthetic rubbers such as ethylene propylene
diene methylene rubber (EPbM), étyrene-butadiéne rubber
(SBR), silicone rubber, urethane rubber,
epichlorohydrin rubber, isoprene rubber (IR), butadiene

15 rubber (BR), nitrile-butadiene rubber (NBR) and
chloroprene rubber (CR), and also resins such as
polyamide resin, polyurethane resin, silicone resin and
fluorine resin. A foam of the above elastic material
may also be used in the elastic layer 1b.

20 The tubing layer 1d is a layer formed by
press-fitting of a roller into a tubing or by heat
shrinkage of a tubing, as previously mentioned, and is
often provided in order to control fhe_surface
properties (such as smoothness and lubricity) of the

25 charging member ér to prevent a plasticizer or the like
in the elastic layer 1b from bleeding out to the

surface of the charging member. Materials therefor may



epichl or ohydri n rubber, isoprene rubber (IR), butadiene 15 rubber (BR)
nitril e-butadi ene rubber (NBR) and chl oroprene rubber (CR), and al so resins
such as pol yam de resin, polyurethane resing silicone resin and fluorine
resin. A foam of the above elastic material may also be used in the elastic
| ayer |'b. 20 The tubing layer Id is a |layer fornmed by press-fitting
of aroller into a tubing or by heat shrinkage of a tubing, as previously
mentioned, and is often provided in order to control the surface properties
(such as snoot hgpeeigneallakpr iaciujeokyntbe2sc reshasgcaogtadtndsg or to
prevent a plasticizer or the like in the elastic layer |Ib from bl eedi ng out
to the surface ebntihetdier pamdgicdeisesuchhesr carbonhblaclr apdycarbon)3 .
specifically include synthetic resins containing conductive garthIes such
as carbon bl ackgaaphiiehosopduchive, mesaduerides eugh 8% e8IUGEAVEs
conductive titani um oxi de, conductive zinc oxide gad cogductive 9

oxide as wel| a¥ixprivm eEdge,sserdugtdventdRruftige: 8o Tﬁ8n§9ﬁFﬁ¥FictLgsin
tocd L0 e LS LNGE B TR 0e! WSS GRS BAhC R G
(Lot ai | tor oet nFRbiE-nelli ASPFHREHR SREEHSRIAP Fhe; Sybing,taves 14
Cherapplastic eh3y QuRitdl r2<10) SuthPas byitn 32p00¥Al efin type, 2
| (tetrafluoroethylene-perfluoroalkyl vinyl ether -
copolymer fesin), PVDF (polyvinylidene fluoride), FEP
10 (tetrafluoroethylene-hexafluoropropylene copolymer
resin), and also thermoplastic elastomers of a
polystyrene type, a polyolefin type, a polyvinyl
chloride tjpe, a polyurethane type, a polyester type or
‘a polyamide type. _ |
15 . The tubing layer 1d may be formed of either a |
heat-shrinkable tubing or a non-heat-shrinkable tubing.
The tubing layer 1d may preferably have a wall
thickness of 5,000 pm or less. In order to well bring
out the function of a layer lying beneath the tubing
20 layer such as an elastic layer or a resistance control
layer, it is more preferable for the tubing to have a
smaller wall thickness. For this purpose, it may more
preferably have a wall thickness within the range of
from 1 to 1,000 pm.
25 The resistance control layer 1lc is often provided

in order to control the surface resistance of charging

members. Materials for the resistance control layer 1c



chloride type, a polyurethane type, a polyester type or a polyam de type.
15 The tubing |ayer 1d nay be fornmed of either a heat-shrinkable
tubi ng or a non-heat-shrinkabl e tubing. The &uping | ayer 1d may preferably
have a wall thickness of 5 000 pmor less. Th order to well bring out the
function of a layer lying beneath the tubing 20 | ayer such as an el astic
| ayer or a resistance control layer, it is nore preferable for the tubing
to have a smaller wall thickness. For this purpose, it may nore preferably

have a wal |l thi Clﬁa9S§Fébkthalln9 i A8vadef ré&onk 1stish la80foPyami8e
The resistance control layer 1c is often provided in order to control the

surface resi st angasth, cholgupgthanberesihht elu6ksnéoresbn ardi sibicéne
control layer 1c - 14 - may specifically include resins such as

pol yam de resi n, reslinyr enflaatsoeepichlonohydeinesubbend wréthane resin, and
al so epi chl orohydrin rubber, urethane rubber, chloroprene rubber and
acrylonitrile rupsbber,5chloroprene pubbetecand actyioahtritenrvbbera.
conductive agent may be dispersed also in the resistance control |ayer lc,
whi ch i ncl ulles cBaguthpvpuppesecPEsresiftancearpatirel ack aenduatbva

graphite, conductive netal_ oxides such as conductive titanium oxide,
conductive 10 2gPRt BRYJkeaAiSEeraed: 7I801 1R BRegEesistapre %Snﬁfﬂéll

L L ﬁ nl!nlsaksch includes conductive particles such as

.carbon black and carbon graphite, conductive metal
oxides such as conductive titanium oxide, cénduCtive
10 zinc oxide and conductive tin oxide, as well as alkali
metal salts and ammonium salts.

The fine particles used in the present invention
may bg any of those which can impart a lubricity to the
boundary between the tubing layer 14 and its underlying

15 layer. As'preferred examples, they may include fine
resin particles, solid lubricants, magnetic materials,
metal oxides, fine silica particles, carbon , calcium
carbonate, clay, glass buib powder, and toners. Thej
may be added in an amount within which the present

20 invention can be effective, and there are no particular
limitations.

The fine resin particles may specifically include
fine particles of polystyrene resins, polyester resins,’
polyolefin resins, urethane resin or rubber, polyamide

25 resin, silicone resin or rubber, fluorine resin or
rubber, phenol ;esin, acrylic resins, epoxy resins and

so forth.



The fine particles used in the present invention nmay be any of those which
can inpart a lubricity to the boundary between the tubing |ayer 1d and its
underl ying 15 | ayer. As preferred exanpjes, they may include fine resin
particles, solid lubricants, nmagnetic materials, netal oxides, fine silica
particles, carbon , calciumcarbonate, clay, glass bulb powler, and toners.
They may be added in an anmount within which the present 20 I nvention can
be effective, and there are no particular Iimtations. The fine resin
particles may specifiaal thei sclideldibnbcaats) cgraphfteol yalyy emica eands,

pol yester resins, polyolefin resins, urethane resin or rubber, polyam de 25
resin, silicone sesfarbth mapbee, usédiori ne resin or rubber, phenol resin,
acrylic resins, epoxy resins and so forth. - 15 - As the solid

| ubri cants, graphite, Thel sBagnetic dpateniabs iMaYeln@elude chrorHexifefet i c
materials may include iron oxides such as nmagnetite, hematite and ferrite,

metal s such as 5SUch|pgnmagpgbitearkefrekee aRd TRYHLEC o/ MAtRLR B AR

a0y Of nesg, et gl e Loy aeLak, SHefer oL Ul I SO0l S0BReE ofead

e AR b PR he AL HE L BERE' Hn e srumsnud ] T2
cobalt, copper, lead, magnesium, tin, zinc, antimony,
beryllium, bismuth, cadmium, calcium, manganese, -
selenium, titanium, tungsten or wvanadium.

10 The metal oxides may include magnesium oxide,
cerium oxide, titanium oxide, aluminum oxide, zinc
oxide, antimony oxide and tin oxide.

As the silica, untreated fine silica powder may be
used.. It may also be treated with a treating agent |

15 including silicone varnish, modified silicone varnishes
of various types, silicone oil, modified silicone oils
of various types, silane coupling agents, silane
coupling agents having functional groups, and other
organosilicon compounds, or other various treating

20 agents. |

The fine particles used in the present invention
may have an average ﬁarticle diameter of 50 um or
smaller, and particularly from 0.01 to 50 pm. Such an
average particle diameter is a simple average value

25 obtained by measuring, using an electron microscope,
particle diameters of 100 particles selected at random,

and dividing the total sum of them by the number of the



ceri'um oxi de, titanium oxide, alum num oxide, zinc oxide, antinony oxide
and tin oxide. As the silica, untreated fine silica powder may be used. It
may al so be treated with a treating agent- 4% - including silicone varnish
nodi fied silicone varnishes of various types, silicone oil, nodified
silicone oils of various types, silane coupling agents, silane coupling
agents having functional groups, and ot her organosilicon conpounds, or

ot her various treating 20 agents. The fine particles used in the present
i nvention may hapeartclesr df0 pardinge, diowasesr, dhesPariridliesormrendidter,
and particularly fromO0.01 to 50 [err]. Such an average particle dianeter
is a sinple averagaxmlajd mpherignlyi rﬂad’%ﬂmﬁﬂﬁjﬁ? hysitefadidng ect ron

m croscope, particle diameters of 100 particles selected at ragndom and

di vi di ng t he totM3I¥MA%S (HANGKLT R WcﬁX%éham@cefﬂnayp}articl es,

100. Since, however.. th ticl t al |1 spher.ical . |
106 " Reo “novatereadhe SO UGG 0 T SUBIE P, pbarisal o vl e
di viding the tot an?%’tr% qufe;ierggi\r}%e(%;ta%.s $il& S Cﬁfe‘@&%%%i@léé‘d' vi dual

particles. “If the p N "average parti er éxceedi ng 50

pm the surface jpf,d g, %ﬁd&fﬁ%’ﬁlé ¥k 12 @AM 50V, Rgfeause

of such particles, even whén covered with the tubing, resalting I'n a | 0ss
of snmoothness i g H%¥@se of the charging member tends to be uneven or

wavy because of such particles, even when covered with

.thé tubing, resulting in a loss of smoothness in some
10 cases. As the result, in the contact charging system

where the charging member and and the photosensitive

member come in touch, the contact between the charging

member and the photosensitive member can not be in a

unifofm state and a gap may be partially formed between
15 them to cause poor charging.

When the charging roller of the present invention
is used, its surface irregularities may cause delicate
charge non-uniformity if the charging roller has a
rough surface, without regard to whethef the relation

20 between the charging roiler and the photosensitive
member is of contact or non-contact, and consequently
faulty images may occur. Hence, the charging roller
may preferably have a smoother surface and may
preferably have a 10-poinf average surface roughness Rz

25 of 100 pm or less, and more preferably from 15 pm or
less, éccording to JIS B0601 standard of surface

roughness.



10 ' cases. As the result, in the contact charging systemwhere the
char gi ng menber and and the photosensitive nenber cone in touch, the
contact between the chargi ng nenber and thejphatosensitive nmenber can not
be in a uniformstate and a gap may be partially fornmed between 15 t hem
to cause poor charging. Wen the charging roller of the present invention
Is used, its surface irreqgularities nay cause delicate charge
non-uniformty if the charging roller has a rough surface, w thout regard
to whet her the rel ati #he2@¢harghagwmenbelre malyandsogpreferabdpdhae a

phot osensitive nenber is of contact or non-contact, and consequently faulty
i mges nay occur voliamee restietdfatyi wgthinl &hemrangeebér fobp BAYeta ¥fdot her
surface and nmay preferably have a 10-point average surface roughness Rz 25
of 100 pmor |es@:cand #Ffr dtpisf dessl FhanodPi N pemorand sthem@ttpIRsto JI'S
BO601 standard of surface roughness. - 17 - The chargi ng _nmenber may al so
preferably have Bayel gseureefsdipyithe RPPﬁPﬁePﬁétFHﬁgEeBgeFrSHF[§PW? to

If it is | th , d wh i nhol h d
[ n The. phot GscnsFERFERTERTe EhpoPagtring e the.BaARelas: AES RFESRE: o { he
I nhol. { t h h ' L.ch It
henber “and the cREPEEngomiBorrResard Aehe 5% Budbncthe"ehoBoRpasTEsvsLc. ©
across the Charghggbggnggh %ﬂg Eﬁgrging member form a nip, a leakage of

currents may occur across the charging member and the
pinholes of the photosensitive member to cause a great

10 drop of voltage at the péwer supply. Heﬁce, during the
leakage, the charging becomes poor at the nip between
the charging member and the photosensitive member in
its entire longitudinal direction, so that in actual
imageé an uneven image appears at every rotational

15 period of the photosensitive member, which appears in
black stripes in reverse development or in white
stripes in regular development, resulting in a lowering
of image quality. If on the other hand it exceeds 10
Q«cm, the resistance of the charging membér may be too

20 high to charge the photosensitive member at the desired
potential, resulting in poor charging. This problem
can be settled to a certain extent by correspondingly
increasing the voltage to be supplied, which, however,
makes efficiency very poor and is not practical.

25 In the present inventioﬁ, the volume resistivity
is measuréd according to JIS K6911.

Fig. 4 schematically illustrates the construction



pi hhol es of the photosensitive nenber to cause a great 10 drop of
vol tage at the power supply. Hence, during the |eakage, the charging
becones poor at the nip between the chargifygy menber and the photosensitive
menber in its entire longitudinal direction, so that in actual i.nages an
uneven i nmage appears at every rotational 15 period of the photosensitive
menber, which appears in black stripes in reverse devel opnent or in white
stripes in regular devel opnment, resulting in a |lowering of inage quality.
I f on the otherobaafl eleext6pHstdgidphecr dpplitatesi having &f ptbeessar gi ng
menber may be too 20 hi gh to charge the photosensitive nenber at the
desired potentiaartridget haging pberchbangimggneribes @f obhenpreseht settl| ed
to a certain extent by correspondingly increasing the voltage to be
suppl i ed, whi chinvientien agafecprinaryi chaygirg ymears. and i s not practical .
25 In the present invention, the volune resistivity is nmeasured
according to JI S K69in Figg. 44 refiernencenugeral ydtdepetes h@nconstruction
- 18 - of an el ectrophot ographi c apparatus having a process cartridge
havi ng the5charQiﬁﬁtﬁﬁﬁhﬁg°SFaPh§°pPE@Eﬂ?eP%%E$N?CWP@EQE!ﬁWhﬁ%Py1§harging
means. In Fig. ence Huggral epot el ec hot ogr aphi c
[

4 f 2 5
phot osensi ti ve ﬁeﬁég?srﬁﬁ?ﬁﬂ r%?ﬁfe% dﬁ%ﬁqgiF%QFgo% ? r%ﬁeaﬁf ®Bction

of an arrow at g,0fveR,BaT bBRELALr P EHeed® POt SRSOSLLEYPIFENELnber

2 is uniformly charged on its periphery to a positive

or negative, given potential through the charging

10 member 1 of the present invention, serving as a primary
charging means. The photosensitive member thus charged
is then photoimagewise exposed to light 4 emitted from
an imggewise exposure means (not shown) for slit
exposure or laser beam scanning exposure. Thus,

15 electrostatic latent images are successively formed on
the periphery of the photosénsitive member 2.

The electrostatic latent images thus formed are
subsequently developed by toner by the operation of a
developing means 5. The resulting toner-developed

20 images'are then successively t:ansferred by the
operation of a transfer means 6, to the surface of a
transfer medium 7 fed from a paper feed section (not
shown) to the part between the photosensitive member 2 -
and the transfer means 6 in the manner synchronized

25 with the rotation of the photosensitive member 2.

The'transfer'medium 7 on which thelimages have

been transferred is separated from the surface of the



2 is uniformy charged on its periphery to a positive or negative, given
potential through the charging 10 menber 1 of the present invention,
serving as a primary charging nmeans. The phgfasensitive nmenber thus charged
i s then phot oi magewi se exposed to light 4 emtted froman i magew se
exposure nmeans (not shown) for slit exposure or |aser beam scanning
exposure. Thus, 15 el ectrostatic |atent inmages are successively forned
on-the periphery of the photosensitive nmenber 2. The el ectrostatic | atent

i mges thus for nerbebsefisDEeoscnémbetovis oped tyrdugieramyinage opbxtngon of
a devel oping neans 5. The resulting toner-devel oped 20 | mages are then
successi vely transarsr8¢ wWherdethpeimbges afe afixedsfand nesinthen to the
surface of a transfer nedium7 fed froma paper feed section (not shown) to
the part betweenptimtedobusecofi thecappabatug asaadcepied rpgkeeiakeans 6 in -
t he manner synchroni zed 25 with the rotation of the photosensitive
menber 2. The tr&mep¥d.nmedi um 7 on whi ch the i mages have been transferred

is separated fromthe surface of the - 19 - phptpsensit.ive r,. I's
led throughSan irnmge ?hﬁiﬁ@rﬁéﬁﬁs°§,tﬂﬁe?%??ﬂﬁsﬁ%é%ﬁﬁﬁeﬁ%@??&e%?ggﬁﬁris
The'surface of tHBephERBSERE! OF.IAGRBer S PEPYERt  he TeRRIRL ot he oo i
;brought to rean%LngL }QSaining after the transfer, through a cleaning
means 9. Thus the photosensitive member is cleaned on
its surface, further subjected to charge elimination by
10 pre-exposure light 10 emitted from a pre-exposure means
(not shown), and then repeatedly used for the formation
of images. Since in the present invention the charging
member 1 is a contact charging member, the pre-exposure
is not necessarily requiréd.
15 In the present invention, the apparatus may be
| constituted of a combination of plural components
integrally joined as a process cartridge from among the
constituents such as the above electrophotographic
photosensitive member 2, charging means 1, developing
20 means 5 and cleaning means 9 so that the process
cartridge is detachable from the body of the
electrophotographic apparatus such as a copying machine
or a laser beam printer. For example, at least one of
the electrophotographic photosensitive member 2, the
25 developing means 5 and the cleaning means 9 may be
integrally supported in a cartridge to form a process

cartridge 11 that is detachable from the body of the



toner remaining after the transfer, through a cleaning neans 9. Thus the
phot osensitive nmenber is cleaned on its surface, further subjected to
charge elimnation by 10 pre-exposure Iigh 10 emtted froma
pre-exposure neans (not shown), and then repeatedly,used for the fornmation
of images. Since in the present invention the charging nenber 1 is a
contact chargi ng nenber, the pre-exposure is not necessarily required. 15
In the present invention, the apparatus may be constituted of a conbination

of plural conponeigardtRdreirddtghiafhide hadrd Qe dd 'd ¢ea 1f n@m anong
t he constituents such as the above el ectrophotographi c photosensitive
menber 2, char gi mroveiaies in chee lbadyn@f2Ghe appmxatusand cl eani ng neans 9
so that the process cartridge is detachable fromthe body of the

el ectrophot ogr aphi ¢ appartdteisase ivhen theo eliearnophotographid apparedas
printer. For exanple, at |east one of the el ectrophotographic

phot osensi tive ndharsedl ash@ ZOPying waakhdine o /P ndier + e ldghthg
means 9 may be integrally supported in a cartridge to forma process
cartridge 1P t hatof %%t iser @FRAsIE S IFy ldigqméreﬂec%l £rohaCRt us

appar at Us. It hdEHRETER TR A5 RORSF R TP RS GEe as o
copyi ng Mmchi ne Gty Al Iflablni 'S¢ ' Yachs” beard’ I dRARY B8 BPIHY© 1S
array or the driving of a liquid crystal shutter array
according to.signals obtained by reading an original
10 with a sensor and copverting tbe information into
signals.
The present invention will be described below in
greatgr detail by giving Examples.
Example 1 .
15 : A charging roller as the charging member of the
present invention was produced according to the
following procedure.
{by weight)

SBR ' . 100 parts

20 Carbon black 35 parts
Zinc oxide 5 parts
Fatty acid 2 parts

The above materials were kneaded for 10 minutes by
means of a closed mixer controlled to 60°C and |
25 | thereafter 30 parts by weight of naphthene o0il was
added based on 100 parts by weight of the SBR, followed

by further kneading for 20 minutes by means of a closed



transmtted through, an original, or light irradiated by the scanning of a
| aser beam the driving of an LED array or the driving of a liquid crystal
shutter array according to signals obtaingdZPy_reading an original 10

Wi th a sensor and converting the information™into signals. The present

i nvention wll be described below in greater detail by giving Exanples.

Exanple 1 15 A charging roller as the charging nenber of the
present invention was produced according to the follow ng procedure. (by
wei ght) SBR mixer cooled to 20°C to grepare a maté2@apatbmpdlnd. Carbon
bl ack 5 parts Zinc oxide

D parts Fatty acird this material compound, as a vulcaniZipgr agembieOabove
material s were kneaded for 10 m nutes by neans of a closed m xer controlled
to [err] and 25 parthbyeablight36fpsulfubyandi gt valcanphihgne oil was added
based on 100 parts by weight of the SBR, followed by further kneading for
20 minutes by neascedpratoirssddpart-bglweighkeofcaotrhdiazgleotypre prepare a

mat eri al conpound. To this material conpound, as a vul cani zi ng _agent 0.5
part by wei §ht ovulgRpdzingdasseleratarzPRd AcBeFErBYoWeighpaff By wei ght

of a thiazole ty%ﬁiurum type vulcanizing accelerator were added, all
based on 100 pafts by weight of the material rubber
SBR, followed by kneading for 10 minutes by means of a
twin-roll mill cooled to 20°C. The compound thus

10 obtained was vulcanizing-mblded around a stainless

steel mandrel of 6 mm diameter by ﬁeans of a press
molding machine to form an elastic layer so as to have
the sbape of a roller of 12 mm in external diameter.

On the elastic layer, a tubing layer as shown

15 below was further formed.
(by weight)
Nylon 12 o 100 parts
Conductive carbon black ) 20 parts

First, the above materials were melt-kneaded and
20 extruded into a tube, followed by stretching to obtain
a tubing having an inner diameter of 14 mm and a wall
thickness of 100 pym before heat shrinking. In order to
make it easy to insert into this tubing the roller
having the elastic.layer, silicone resin powder serving
25 as the fine particles was made to adhere to the surface
of the elastic layer, and then the roller having the

elastic layer was inserted to the inside of the tubing,



5 “vul cani zing accelerator and 1 part by weight of a thiurumtype

vul cani zi ng accel erator were added, all based on 100 parts by wei ght of the
mat eri al rubber SBR, followed by kneading fg5 10 minutes by neans of a
twin-roll mll cooled to [err] The conpound thus 10 obt ai ned was

vul cani zi ng- nol ded around a stainless steel mandrel of 6 nm di aneter by
neans of a press nolding machine to forman elastic |ayer so as to have the
shape of a roller of 12 mMmin external dianmeter. On the elastic |ayer, a

tubing | ayer as sdDV6wd® by Wedbingestf LOOher £6or Zarinitys Wb gidysdiytion 12
100 parts Conductive carbon bl ack 20 parts First, the
above materi al s twvingets -hesteshirtmid @ the echarging i robler tthefofmla owed
by stretching to obtain a tubing having an inner dianeter of 14 mmand a
wal | thickness ofuligg phayes ctkereon. shThwki nghe | charging txohkske ¢f ey to
insert into this tubing the roller having the elastic layer, silicone resin
powder serving Zresent imgentien faseptaingd. nade to adhere to the
surface of the elastic layer, and then the_roller having the elastic |ayer

was inserted to the iTRe ve age PILBIGLe diameter of the, & iRPMeating at
[err] for 2 mnutes to calse the tubi@g t .geat-g Ink on t- chgrging
roller to form a S MPYLTRrutHLradnt th%'s,et‘ﬁ% %%%#%ﬁ NS ro?l‘m‘-ﬁ' of the
5 Along the periphery of the charging roller thus
obtained, aluminum foil 6f 10 mm wide was wound in
close contact and a direct voltage (250 V) was applied
10 across the support and the aluminum foil to measure the
resisténce of the charging roller in an environment of
temperature 23.5°C and humidity 50% (environment 1) by
means_of a resistance meter HIOKI 3119.DEGITAL MQ HI |
TESTER (manufactured by Hiok; Denki K.K.). Results
15 obtained are shown in Table 1.
The surface roughness (Rz) of the charging roller
obtained was also measured by the method previously
described. Results obtained are shown in Table 1.
This charging roller was set in a virgin process
20 cartridge (trade name: EP-E Toner Cartridge) and was
used as a charging roller located at the primary
charging assembly of a_laser beam printer (trade name:
LBP-8 Mark IV; manufactured by Canon Inc.) to make a
6,000 sheet image reproduction running test. Images
25 obtained at the initial stage and after the 6,000 sheet
running were visually observed to. evaluate image

quality. Results obtained are shown in Table 2. In



present invention was obtained. 5 - The average particle dianmeter of
the silicone resin powler used as the fine particles was 5 pm Al ong the
peri phery of the charging roller thus obtai&gd, alumi num foil of 10 mm wi de
was wound in close contact and a direct voltagé (250 V) was applied 10
across the support and the alumnumfoil to nmeasure the resistance of the
charging roller in an environnent of tenperature [err] and humdity 50%
(environment 1) by nmeans of a resistance nmeter H OKI 3119 DEG TAL [err] HI

TESTER ( manuf act HiunQld ' i ; f1 2 h
(et oct g by 140t Deftnddsha 4 ieie oteedry © o

In Table 1. The su argi'ng roller obtained was
al so neasured by Jdu,.meighod e jiaaly dRsbidie@ndRee,t prebitaicaad yar e
shown i'n Table 1.7 Thi's charging roller was set in a virgin process 20
cartridge (trade 3ay@abil-E Toner Cartridge) and was used as a charging
roller located at the primary charging assenbly of a | aser beam printer

(trade name: LBP-8 Marthd \ébovanihmgel meprindutsrion mmning teste wass nade
sheet image reproduction running test. |nmages 25 obtained at the initial
‘stage and afg er tire & Gristoemterrtumfi npmpera tuireu A3 .\p *6h amdy damididyal uat e
.image quality. Results obtained are shown in Table 2. In - 23 - Table 2,
"A" i ndi cates thd&i0% Henvimprmesist di hedmenvjaanment ofytemperatureydfbiCe;
and "C', practically
and humidity 10% (environment 2) and an environment of
temperature 30°C and humidity 80% (environment 3).
Example 2
10 A charging member was recyclingly remanufactured
by the process of the present invention, according to
the following prpcedure.
A process cartridge (model name: EP-E Toner
Cartridge; average particle diameter of toner: 6 pm)
15 used in a laser beam printer (trade name: LBP-8 Mark
IV; manufactured by Canon Inc.) was detached after
images were reproducgd on 6,000 sheets. Its charging
roller was taken outﬁof the process cartridge, and was
used as a base for the charging roller of the present
20 invention. The charging roller before remanufacturing
is comprised of a conductive'support, an elastic layer,
a first resistance control layer and a second
resistance control layer. To the surface of the
charging roller taken out, powdery developer (toner)
25 has adhered. The charging roller has an outer diameter

of 12 mm.

Air was lightly blown to the surface of the above



unusabl e. The above image reproduction running test was made 5 In an
envi ronnment of tenperature 23.5C and hum dity 50% (environnment 1), an

envi ronnment of tenperature 15[ err] and hum4gity 10% (envi ronnment 2) and an
envi ronment of tenperaturg 30[err] and hum dity 80% (environnent 3).
Exanple 2 10 A chargi ng nenber was recyclingly remanufactured by
the process of the present invention, according to the follow ng procedure.
A process cartridge (nodel name: EP-E Toner Cartridge; average particle

di aneter of toneshafgiig 2ller Uskd thered B6&F derubitig Midfex tafdshaame:
LBP-8 Mark IV; manufactured by Canon Inc.) was detached after inmages were

reproduced on 6,8bw hwess Sfothed ctisexpory. rol | er was taken out of the
process cartridge, and was used as a base for the charging roller of the
present 20 invention. The charging roller before renmanufictigight) s
conprised of a conductive support, an elastic layer, a first resistance
control |ayer arolyethyhenecresimnce control |ayer. To the kR fRREE®f the
charging roller taken out, powdery devel oper (toner) 25 has_adher ed.
The chargi iy rolFerdpetive earkenpIdker of 12 nm Air was [HYRIFEDI own

to the surface of the_above - 24 - chargj roll er t her ea r
t ubi ng Iayér as Shomanrst, the above matefgé¥% were méi%-knea e téhda

then extruded into a tube, followed by stretching to
obtain a tubing having an inner diameter of 15 mm and a
wall thickness of 40 pym before heat shrinking. The

10 above charging roiler was inserted to the inside of the
tubing, followed by heating at 100°C for 2 minutes to
form a tubing layer theréon, Thus, the chargigg rollef
of the present invention was obtained. In the present
Example, the powdery developer having adhered to the

15 surface of the charging member after its use serves as
the fine particles.

Evaluation on the charging rdller'thus obtained
waslmade in the same manner as in Example 1. Results
obtained are shown in Tables 1 and 2.

20 Example 3

A roller having an elastic layer was prepared in
the same manner as in Example 1, and a resistance
control iayer as sﬁownlbelow was formed on the elastic
layer for the purpose of controlling surface resistance

25 of the charging member.
{by weight)

Polyurethane resin 100 parts



bel ow was fornmed thereon. (by weight) Polyethylene resin

100 parts 5 Conducti ve carbon bl ack 15 parts
First, the above materials were nelt-kneadegdgand then extruded into a tube,
foll owed by stretching to obtain a tubing having an inner dianeter of 15 nm
and a wall thickness of 40 pm before heat shrinking. The 10 above
charging roller was inserted to the inside of the tubing, followed by
heating at 100[err] for 2 mnutes to forma tubing | ayer thereon. Thus, the
charging roller ghrbBa prasgnt invention was obtained. In the prpsess
Exanpl e, the powdery devel oper having adhered to the 15 surface of the
chargi ng nenber after agt mateeiatkvEsrasheheekiseanset cohesol Evayast i eheon
the charging roller thus obtained was nade in the same manner as in Exanple
1. Resul ts obt ai abdver matemimlsnwézkl ddspeasdd2an@0dissolvedEianple 3 A
roller having an el astic |layer was prepared in the sane manner as in
Exanpl e 1, and ametbydt etbylchatror (MEEK) s9lvanhntocPBRPARS fofARELBA t he

el astic layer for the purpose of controlling surface resistance 25 of
the chargi n§ nenBemPOERFiReighThiporpatdpgafempesifion was coated on
100 parts - 25

the elastic layer by dipping to form a resistance
control layer in a layer thickness of 100 um.
Next, on the resistance control layer, a tubing

layer as shown below was further formed.

10 (by weight)
PVDF (polyvinylidene fluoride) resin - 100 parts
Conductive carbon black 10 parts

First, the above materials were melt-kneaded and
then extruded into a tube, followed by stretching to
15 obtain a tubing having an inner diameter of 14.5 mm and
a wall thickness of 70 pm before heat shrinking. As
the fine particles, fine tin oxide particles were made
to adhere to the surface of the resistance control
layer, and then the.roller having the elastic layer and
20 the resistance control layer was inserted to the inside
of the fubing, followed by heating at 100°C for 2
minutes to cause the tubing to heat-shrink oh the
charging roller to form a tubing layer thereon. Thus,
the charging roller of the present invention was
25  obtained. |
| The average particle diameter of the fine tin

oxide particles used as the fine parficles was 0.2 um.



Car.bon bl ack

6 parts As materials for

the resistance control |ayer, the above materials were di spersed and
di ssolved in a nmethyl ethyl ketone (MEK) soéﬁent to prepare a coating 5

conposi tion.

Thi s coating conposition was

at'ed on the elastic |layer by

dipping t6 forma resistance control layer in a layer thickness of 100 pm
Next, on the resistance control |ayer, a tubing |ayer as shown bel ow was
further formed. 10 : (by

.wei ght) PVDF (p0|yVi”%k%ﬁ%%%i%hughi%&Ep%ﬁ?gﬁépgéfolle}OQhBQrBStQ@RQHCtiVe

icar bon bl ack

the above materials were

mel t-kneaded and Joaema@e! 11dlefel Bhfednbnper bel hanesdtahp18t N6t CReBA1ES 15
iobtain a tubing having an 1 nner dianmeter of 14.5 nmand a wall thickness of
%70 pm bef ore heapptained Bge Ahokwheihi mabnakt nchad, 2f.i ne tin oxide
‘particles were nmade to adhere to the surface of the resistance control

| ayer, and then the r @gxla@plleawi ng the elastic |ayer and 20 t he

resi stance control layer was inserted to the inside of the tubing, followed

by heating &t

| 00[ err R thargimgnuwbdderowasupeodaeetiubnngheo sheet mahnerk on

the charging roller to forma tubing |ayer thereon. Thus, the charging
rol l er of the presedn Expoplieod excepd thagpthencarbprebidackaysegainicl e
dianeter of the fine tin oxide particles_used as the fine particles_was 0.2

[err]m

10

15

20

25

the tubing layer was replaced with 30 parts by weight
of conductive titanium oxide.

Evaluation on the charging roller thus obtained
was made in the same manner as in Example 1. Results
obtained are shown in Tables 1 and 2.

Example 5

A charging roller was produced in the same manner
as in Example 1 except that thg silicone resin powder
used as the fine particles was replaced with graphite.
Evaluation was made similarly. Results obtained are
shown in Tables 1 and 2. The graphite used as the fine
particles had an average particle diameter of 7 um.

Example 6 |

A charging roller was produced in the same manner
as in Example 1 except that the nylon 12 used in the
tqbing 1ayer was replaced with 100 parts by weight of
polyurethane resin and the silicone resin powder used
as the fine particles was replaced with fine silica
powder. Evalﬁation was made Similarly. Results

obtained are shown in Tables 1 and 2.

Example 7



- 26 - Evaluation on the charging roller thus obtained was made in the sane
manner as in Exanple 1. Results obtained are shown in Tables 1 and 2.
Exanple 4 5 : A charging roller was 50Quced in the sane manner as in
Exanpl e 1 except that the carbon bl ack use? in the tubing | ayer was
replaced with 30 parts by wei ght of conductive titani um oxi.de. Eval uation
on the charging roller thus obtained 10 was made in-the sane nmanner as
in Exanple 1. Results obtained are shown in Tables 1 and 2. Exanple 5 A

charging roller was p rid £d18 SRR BRIuckd iih BhrEamel meeroent  t hat
the silicone resin powder used.as the fine particles was repl aced
with graphite. RglitEfinps IMRseptTidhad theRestdon diltasiknersest ershown i n
Tables 1 and 2. The graphite used as the fine particles had an average
particl e di anet etheoftubimy rlager-vayp|re@ed with 2 payts dngeighteofas
produced in the sane manner as in Exanple 1 except that the nylon 12 used
in the tubing | ayicthives pespdhilcarate + h EMELYsion iWaswdage simid@ABA-et hane
resin and the silicone resi-n powder used as, the fine particles was replaced
with fine $1icResults mhkrined mrg #hawh bTakles & AMh3y. Results
obt ai ned are shown in Tables 1 and 2. Exanple 7

Example 8

A charging roller was produced in the same manner
as in Example 1 except that the fine particles were
made to adhere not to the surface of the elastic layer

10 but to the inner surface of the tubing. Evaluation was
made similarly. Results obtained are shown in Tab;es 1

and 2.

Example 9

The p:ocedure of Example 2 was repeated except
15 thaf in place of the air blow the charging member was
wiped with a cleaning wiper wetted with MEK (methyl
ethyl ketone). Evaluation was made similarly. Results
obtained are shown in Tables 1 and 2.
The surface of the charging member having been
20 wiped with the cleaning wiber wetted with MEK was
subjected to infrared absorption analysis and X-ray
microscopy. As 5 result, polystyrene resin, magnetic
material, siliga and so forth were detected. Even if
the charging roller to which the tonef has adhered is
25 wiped with the solvent such as MEK, the toner adhering
thereto can not be completely removed. Hence,

consequently the powdery developer or a part thereof is



- 27 - A charging roller was produced in the sane manner as in Exanple 1
except that the carbon .-black used in the tubing |ayer was replaced with 2
parts by weight of 1ithium perchlorate. Eua?%aLlon was nade simlarly. 5
Resul ts obtained are shown in Tables 1 and Exanple 8 A charging roller
was produced in the sane manner as in Exanple 1 except that the fine
particles were made to adhere not to the surface of the elastic |ayer 10
but to the inner surface of the tubing. Evaluation was made simlarly.
Resul ts obt ai ned prieseritoWe tweehnhes tubdidy Aayeta@mde theTkecpndcedur e of
Exanpl e 2 was repeated except 15 that in place of the air blow the
char gi ng nmenber wasisgaedenrcontacdl dayexrg W per wetted wth MEK (nethyl

et hyl ketone). Eval uation was nade S|n1larly Resul ts obtained are shown in
Tables 1 and 2. The s@ : ple menber havi ng been 20 wi ped
with the cleaning w per wetted mnth NEK was subjected to infrared
absorption anal ysi s afdcharging &cddespyasapre in j$hey sepecfannes n,
magnetic material, silica and so forth were detected Even if the charglng

roller to wi ch @% Wok¥ample 3qexcept Lhat the tinjoxide pRItiGLeSnt such
as MEK, the toner eri ereto cal ot be conpl etely renove nce,
usBiER e, Fiose PLS e " RE L estliY

consequent |y t he Y 0

the tubing tended to stick to the resistance control
layer to make it difficult to insert the roller. Also,
the tubing layer of the charging roller obtained was
10 | seen to have wrinkled. Hence, the physical properties
- of the coating composition were not evaluated and only
the images were evaluated in the same manner as in
Example 1. Results obtained are shown in Tables 1 and
2.
15 Comparative Example 2
| A process cartridge (model name: EP-E Toner
Cartridge) used in a laser beam printer (trade name:
LBP-8 Mark IV; manufactured by Canon Inc.) was detached
after images were reproduced on 5,000 sheets. Its
20 charging roller was taken out of the process cartridge.
To the surface of the.charging roller taken out,
powdery déveloper (toner) had adhered.
This charging roller was set in a virgin process
cartridge (trade name: EP-E Toner Cartridge) as it was,
25 and was used as a charging roller locatedgat.the
primary charging assembly of the laser beam printer

(trade name: LBP-8 Mark IV; manufactured by Canon



- 28 - present between the tubing | ayer and the second resistance control

| ayer. Conparative Exanple 1 A charging roller was produced in the sane
manner 5 as in Exanple 3 except that theggtin oxide particles used as the
fine particles was not used. As a result, the tubing tended to stick to the
resi stance control layer to nmake it difficult to insert the roller. Al so,
the tubing | ayer of the charging roller obtained was 10 seen to have
wrinkl ed. Hence, the physical properties of the coating.conposition were
not eval uated anghcAnl.y EHaluRgen Wais midd Ual dhe samec maamermasndn as in
Exanple 1. Results obtained are shown in Tables 1 and 2. 15

Conpar ati ve ExamiampleA lnr o Resuldar obtdgmedrade shown iBPTBbIesed and
Cartridge) used in a |laser beamprinter (trade nane: LBP-8 Mark 1V,

manuf act ur ed by 2Cand®erde)c thevaeaduiranent of gesistgocenand megsuvyementon

5,000 sheets. Its 20 charging roller was taken out of the process
cartridge. To tlof swmrface goughnesivaweng made an thice FhgFgingoK@dler
devel oper (toner) had adhered. This chargg ng roller was set in %év'hrgi n
process card ri ddeefionesddhe, dmagermepradugticly munpdag fest, RRsWhigh © gpg

was used as a charging roller lIqcated at_t rigmgr har gi assenbl y of
the | aser beam pm&ht Wa(?@vér?@eq_éﬁ% %H%qdﬁ:%&%i éf%%g&‘by Canon
In the environment 2, non-uniform charging caused
by contamination of the charging roller occurred in

halftone image areas at the latter-half stage (4,500

10 sheet) of the image reproduction running test.



- 29 - Inc.). Evaluation was made in the same manner as in Exanple 1.
Results obtained are shown in Tables 1 and 2. Here, the neasurenent of
resi stance-and neasurenent of surface roughgﬁss were made on the charging
roller 5 before the image reproduction running test, on which the
powdery devel oper had adhered to its surface. In the environnent 2,
non-uni form char gi ng caused by contam nation of the charging roller
occurred in halftone i mage areas at the latter-half stage (4,500 10

sheet) of the inmage reproduction runni pgphgsy. - 30 - Table 1 Roller
Resi stance and Surface Roughness Resistance (Merr]) Surface
roughness Edge M ddiggp11erdsistance and SurBade RaRighneks 0.72
0.79 0.84 4.269 2 1.02 0.99 1.20 _
4.421 3 a5 Q.88 092 40204 13 L. 05
1.04 31976 5 0. 7Resist@néd (MQ) O0.7] Surface #oigBnéss
0. 90 1.02 0. 9¢ 4—-008—F 124 33 04
3.788 Edge Middle Edge Rz (pm)
Example: -

1 0.72 0.79 0.84 4.269

2 1.02 0.99 1.20 4.421

3 0.95 0.88 0.92 4.020

4 1.13 1.05 1.04 3.976

5 0.78 0.70 0.71 4.872

6 0.90 1.02 0.96 4.008

7 1.25 1.33 1.08 3.788

8 0.74 0.84 0.84 4.335

9 0.95 0.99 0.82 4.361

Comparative Example:
1 - - - -
2 3.38 3.91 2.95 3.685




0.

8 74 0. 84 0. 84 4.335 9 0. 95 0. 99
0. 82 4. 361 Conparative Exanpl e: 2 3.38 3.91
2.95 3. 685 - 31 - Table 2 ResulLtgjof |nage Reproduction Running
Test Environnent 1 Envi ronment 2 Environnent 3 Initial 6,000
Initial 6,000 Initial 6,000 stage sheets stage sheets stage
sheets Exanple: 1 A A A A A A2
A A A A A A3 A A A
A A A4 A ATable 2A A A A
5 A A A A A A6 A B
A B A ResultsBof¥ Image Reproduction Running Test A A
A8 A A A A A A9 A
A A A A-ConparatTye_Exanpte—1T A —B"
C _ A Envigopment 1 Al Enviropment 2 A} Environpent 3 A
A "
: Initial{ 6,000 Initial| 6,000 Initial| 6,000
stage sheets| stage sheets| stage sheets
Example:

1 A A A A A A

2 a A A A A A

3 a a A A A A

4 A A A A A A

5 A A A A A A

6 A B A B A B

7 A A A A A A

8 A A A A A A

9 A A A A A A

Comparative Example:
1 A B C - A B
2 A A A C A A
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- 32 - WHAT IS CLAIMED |IS: 1. A remanufactured charging nenbjr b&g se in
Al

el ect rophot ogr aphy conprising a conductive support, an el asti J ﬂﬂ'""ﬂ
on the conductive support, and a tubing |ayer forned on the el n

fine particles being present between said tubing | ayer and a | ayer provid%d
beneath said tubing |ayer is contact therewith. 2. The chargi ng nenber
according to claiml1, wherein said fihézﬁaTticles have an average particle

dianeter of 50 Jerr]_.or less. 3. The chargi ng nenber according to claim 2,
wherein ﬂﬁaaLﬂﬁééiééﬁgﬁbﬁég have an average particle dianmeter of fromO0.01
Rherein said 1ine pit xS 015 S PP PER L0 PetBare e #5e dhoct ed {1 om
t he grouekestrephokparaphy asimprisiag adcbuductive  suppmgnetnc naterial, a
netal oXidPaseidildfer aflkmed QﬂPfthe‘Scoﬁhﬁc%*ﬂ@é%%éﬁ*,b%[nda%c%ﬂhﬂg to
claim1l1, wherein sald charging nmenber. i s provide n contact wt n
el ect roph]cﬂﬁéﬁ a%%"&eglﬂﬂ o%ﬁ%ﬂﬁfécrréﬁﬂﬂ?and el ectrostatically charges the
el ect rophot ogr aphi cfn’a@tmlfdﬁés/mdmﬁ)@&-efaala _g@@d,ég,?gg%ra \(?‘H?g}éﬁl "tsgigg. 6.
Iﬂ&;?ﬁg%ﬁ%ﬁﬁi?fﬁ%@%' 4 ‘}oi?d"?%&?’lré%’:?‘ ?.gigl Tr:r‘gl?ré?%f]aft‘[effr iy process for
produci ngecentact gthereshtler for use in el ectrophot ography conprising a
2. The charging member according to claim 1,
wherein said fine particles have an average particlé
diameter of 50 um or less. h
3. The charging member according to claim 2,
wherein said fine particles have an average particle
diameter of from 0.01 pm to 50 pm.
4. The_charging member according to any one of
claims 1 to 3, ﬁherein said fine particles are fine
particles of a ﬁaterial selected from the group consisting
of a resin, a solid lubricant, a magnetic material, a metal
oxide, a silica and a toner.
5. The charging member according to claim 1,
wherein said charging member is provided in contact with an
electrophotographic photosensitive member and
electrostatically charges the electrophotographic
U photosensitive member upon application of a voltage.
6. The charging member according to any one of
claims 1 to 3, wherein said charging member has the shape of
a roller.
7. A remanufacturing process for producing a
charging member -for use in electrophotography comprising a
conductive support, an elastic layer formed on the |
conductive support, and a tubing layer formed on the elastic
layer; said process comprising the step of;
forming said tubing layer on said elastic layer by
inserting to the inside of a tubing a support having at
least said elastic layer, after fine particles have been
made or left to adhere to at least one of the surface on
which said tubing layer is formed or the inner surface of

the tubing. This is the replacement sheet

Date: 09 DEC 1998



1
conductive support, an elastic layer formed on the conductr\éﬂlﬂmmmnmswn”"’
a tubing layer fornmed on the elastic layer; said process co
step of; formng said tubing |ayer on said elastic |ayer by inserting %o
the inside of a tubing a support having at |east said elastic |ayer, after
fine particles have been made or left to adhere to at | east one of the
surface on which said tubing | ayer is hgrned or the inner surface of the

t ubi ng. This is the replacenent sheet
Date: 09 DEC 1998 _ 33 _ 8. The process according to claim?7, wherein

said fine particles have an average particle dianmeter of 50 [err] or |ess.
9. The process accorgingrThe prdddis’ acdaeddng tal glhime7pawheteHs bme an

accor i ng FPEnfaBRECEeS; r%%é@”%vger%%%erk&rﬁei%r‘rﬁé o&F SR G 0T ne

particles d@ss.material selected fromthe group consrstrng of aresin, a

solid lubricant, a nggne.&.h§ HPc?@éés‘""?ac @ t%x!c %i aasr Lvh&@e ds@i& oner .

11. The process according erern sal

provi ded i AiegnPastiGles h %V%I%%t#Yﬁ#ﬁSQx?ﬂﬂ&*qéepﬁé@@§§ﬁ§rFfv@rﬂﬁnber and
el ectrost api.@al b &basgegmt he el ect rophot ogr aphi ¢ phot osensitive nenber

upon application of §0V0|&§g process according to any one of claims 7
to 9, wherein said fine particles are fine particles of a
material selected from the group consisting of a resin, a

gJ, solid lubricant, a magnetic material, a metal ox;de, a
silica and a toner.

11. The process according to claim 7, wherein
said charging member is provided in contact with an
electrophotographic photosensitive member and
electrostatically charges the electrophotographic
photosensitive member upon application of a voltage.

12. The process according to any one of claims 7

to 9, wherein said charging member has the shape of a
roller.

— - 13. A process cartridge comprising a charging
means having a remanufactured charging member and an
additional means selected from the group consisting.of an
electrophotographic photosensitive member, a developing
means and a cleéning means;

said charging member having an elastic layer on a
conductive support and a tubing layer on the elastic layer;
fine particles being present befween'said tubing
“layer and a layer provided beneath said tubing layer in
contact therewith; and
said charging member and said additional means

being integrally supported in and detachable from the body
of an electrophotographic apparatus.

This is the rop\aeement sheetl
09 OEC 1998
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12. The process according to any one of clains 7 to 9, wherein sai“

chargi ng nenber has the shape of ‘a raoller. 13. A process cartMﬂ mi“!““‘m““\
conprising a chargi ng means havi ng a remanufactured chargi ng pals *
additional neans selected fromthe group consisting of an

el ect r ophot ogr aphi ¢ phot osensitive nenber, a devel opi ng neans and a

cl eani ng nmeans; said chargi ng nenber -hg4i rg an el astic | ayer on a

conductive support and a tubing |ayer on the elastic layer; fine particles
bei ng present between said tubing |layer and a | ayer provided beneath said
tubing layer in contact therewth; and said chargi ng nenber and said

addi tional neans bethyg | FRegprPcess garrnidad manerddagathaplainr b t he body

of an el epheephnt gdiarkifeapRptélss HiVS df dvikddeblpazedelk sheet Date: 09
DEC 1998 ogess cartridge according to claim 13, wherein

diar t34 1%. The 8r
sai d finedpAPErEre8fha0eP RS LSTe particle diameter of 50 [err] or |ess.
15. The process carlsi.dgThacppocesy ¢aretidge labcodding rtoseldiimi e, '

06 The HRBR1R" AR 2RePRRLLEC S IR Mo Muddftl bathacle’! ' 0s her el
sai d fi nedpametere9fafEom Qe0l pym to SO pm.
16 . The process cartridge according to any one of
claims 13 to 15, wherein said fine particles are fine
particles of a material selected from the group conéisting

of a resin, a solid lubricant, a magnetic material, a metal

*

~ oxide, a silica and a toner.

17. The process cartridge according to any one of
claims 13 to 15, wherein said charging member is provided in
contact with the electrophotographic photosensitive member.

- 18. The process cartridge according to any one of
claims 13 to 15, wherein said charging member has the shape
"of a rolier. '
l\/'

This is the replacement sheet

Date: (19 oed L



particles of a erigl selected fromthe group consisting of resin, a
sol | e e8netic material, a netal oxide, a sili caumwm "Hm”“"’
17. Th i dge according to apyzgne of clains 13 tU1%; wolun
said c is provided in contact wth the el ectrophotographic ¥
phot osensitive nmenber. 18. The process cartridge according to any one of
clainms 13 to 15, wherein said charging nenber has the shape of a roller

This is the replacnent sheet Date: 09 DEC 1998 Thi s Sheet Has Been

Repl aced 16. The procesi6accvhdi pgotessngcededdhgctei aRy9ohe i, chlagmsi n

sai d production process is a process for remanufacturing the charging

menber. 5 9 to 117.whéreincsaidcprodudtédonoppocesagia ahprgcegsneans
havi ng a chargi ng nenber and an additional nmeans selected fromthe group

consi sting of akorl rempnphactyripai thehocharghngt membarnber, a devel opi ng

means and a cl eani ng neans; 10 sai d chargi ng nmenber having an

el astic |layer on a conductive support and a tubing |layer on the elastic

| ayer; fine particles bejing Rresent bet ween said tubing |layer and a | ayer
provi ded bgneath said t#brng 1Br°ceF§y€PrFﬁ1€Sﬁtﬁe'f'Pﬂ'ng%’éQvi 2 charging; g

char gi ng nenbermgggssgégiggdété Qgéiggaaamber and an additional means

selected from the group consisting of an
electrophotographic photosensitive member, a developing
means and a cleaning means;

10 said charging member having an elastic layer on
a conductive support and a tubing layer on the elastic
layer;

fine particles being present between said
tubing layer and a layer provided beneath said tubing

15 layer in contact therewith; and |

said charging member and said additional means
being integrally supported in and detachable from the

body of an electrophotographic apparatus.

20 18. The process .cartridge according to claim
17, wherein said fine particles have an average

particle diameter of 50 pm or less.

19. The process cartridge according to claih
25 18, wherein said fine particles have an average

particle diameter of from 1 pm to 50 um.



e S
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according to claim17, wherein said fine_pg%thIes have an aver age ‘paMti €l ex
dianeter of 50 [err] or less. 19. The procCess cartridge according to claim
25 18, wherein said fine particles have an average particle dianeter of
froml pmto 50 pm 20. The process cartridge according to any one of
claims 17 to 19, wherein said fine particles are fine particles of a

material selected from t3e gM@EP FUREsY idaF 2l dge’ @eicbradd ngOhiod alnyddnednt |
a magnetic 5 material, a netal oxide, a siliCa and a toner. 21, The

process cartri dgf aAANE NY D AY, WMreinClsalids flne! patictesr aire said
chargi ng nmenber is provided i-n contact with the el ectrophot ographic 10
phot osensi tive fimepar¥icllie df & apterdalr isddectedofdond the gtvwupne of
claims 17 to 19, wherein said charging nenber has the shape of a roller. 15
23. The process comdirstdoyy axfc @ diesgn,o0 aaspldde labrdcants &7mbhgnegticwherein
sai d chargi ng nenber is a chargi ng nenber havi ng been renmanufact ur ed.

5  material, a metal oxide, a silica and a toner.

21. The process cartridge according to any one
of claims 17 to 19, wherein said charging member is
provided in contact with the electrophotographic

10 photosensitive member.

22. The process cartridge according to any one
of claims 17 to 19, wherein said charging member has
the shape of a roller.

15
23. The process cartridge according to any one
. of claims 17 to 19, wherein said charging member is a

charging member having been remanufactured.



