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.o L . .+ CFO 10518 ELECTROPHOTOGRAPHIC PHOTOSENSI TI VE MEMBER, -
AND ﬁROCESS CARTRIDGE AND ELECTROPHOTOGRAPHI C APPARATUS EMPLOYI NG THE SANVE
5+ BACKGROUND OF THE I NVENTION Fi el d.of the Invention The present
invention relates to an el ectrophot ographi ¢ photosensitive nenber, nore
specifically to an el ectrophot ographi c photosensitive 10 nenber g a
specific layer constitution for direct _electrification. Theyyg esgsis %ﬁ
i nvention also relates to a process cartridge and an el ectrophot ographic
appar atus enpl oyi ng the above el ectrophot ographi ¢ photosensitive nenber. 15
Rel ati ng Background Art The el ectrophot ographi c photosensitive nenber
havi ng a | ayer conposed nainly of a resin or a resin |layer containing a
phot oconduct i ve substEIRSTRORICTOERAPHJES PHOTOSEYSIZLIVE MEMBER) oRlRt i vity,
“relative 20 I nexpensi veness, and characteristics controll able by
PROCESS CARTRIDGE AND ELECTROPHOTOGRAPHIC

APPARATUS EMPLOYING THE SAME

5 BACKGROUND OF_ THE INVENTION
Field of the Invention
The present invention relates to an
electrophotographic photosen31t1v?_member more
specifically to an electrophotographic photosensitive
10 member having a specific layer constitution for direct
electrification. The present invention also relates to
a process cartridge and an electrophotographic
apparatus employing the above electrophotographic
photosensitive member.
15 Relating Background Art
The electrophotographié photosensitive member
having a layer composed mainly of a resin or a resin
layer containing a photoconductive substance has
advantages of especially high productivity, relative
20 inexpensiveness, and characteristics controllable by
selection of the employed photoconductive substance.
Accordingly, this type of photosensitive members are
widely used practiéally.
The electrification means employed generally
25 for the electrophotographic apparatus utilizes corona
discharge caused by application of a high voltage to a

wire. In recent years, direct electrification means



"Sel ection of the enployed photoconductlve substance. Accordingly, this type
of photosensitive nmenbers are widely used practically. The el ectrification

nmeans enpl oyed generally 25 for the electrophotographlc appar at us
ut'ilizes corona di-scharge caused by apptization of a high voltage to a
wire. In recent years, direct electrification neans -2- are practically

used which electrify a photosensitive nenber by appl ying voltage to a

rol I er-shaped or .plate- shaped el ectrification nmeans brought into contact
with it, because this type of _electrification nmeans requires 5 | ower
vol t age appl i cat PER EHECEWGP%E¥ peed whbah. el?%FrhﬁYf%rH@%F%%?FF%FéH?lon

with this direct electrjficatjon neans, application of pul se_voltage
derived by superﬁ&?PFFtho?pE%Y%Bgt%@%t%ﬂ% %@:%o??%b%rﬁggaﬁ%%noﬁrBgﬁE%a.

shaped electrification means brought into contact with
if, because this type of electrification means requires

5 lower voltage application and evolves less ozone. For
uniforh electrification with this direct
electrification means, application of pulse voltage
derived by supefposition of DC voltage and AC'voltage
has been proposed.

10 The direct electrification means, however, has
a disadvantage that the photosensitive member tends to
be abraded by friction during repeated use,
particularly at the end portion of the contacting zone
of the electrification means dn the photosensitive

15 member rather than the middle portion thereof. This
tendency is more remarkable when DC-AC superposed pulse
voltage is applied, or when the voltage between the
applied voltage peaks is raised or the pulse frequency
is increased to accelerate the processing speed of the

20 electrophotographic apparatus.

The resin-containing layer of the
electrophotographic photosensitive member is usually
formed by dip coating. The dip-coated layer is liable
to be thinner at the top end portion in the dip coating

25 than that at the middle and the bottom portions. The
_eleCtrophotographic photosensitive member thus formed

is liable to be abraded more at the thinner layer



io  * The dlrect el ectrification neans, however, has a dlsadvantage
that the photosensitive nember tends to be abraded by- frlctlon during
repeated use, particularly at the end portion of the contacting zone of the .
el'ectrification neans on the photosen3|t|3e-15 menber rather than the

m ddl e portion thereof. This tendency is nore remarkabl e when DC- AC

super posed pul se-voltage is .applied, or when the voltage between the
applied voltage peaks is raised or the pulse frequency is increased to
accel erate the proc SS|ng speed of the 20 el ectrophot ogr aphi ¢ appar at us.
The resin-contai RPhG P8yer of the el ectrophot ographi c photosensitive member

is usually formed by dip; 8O€ﬁéngbr%%%dg#ﬂlg g% ﬁo*é%gﬁ 6? Lhab § atQ?he

thinner at the top end portiron I han t
m ddl e and the bgfto t Lopho, goggf géétive
menber thus forngfc-i'é ghP?é%%gQ?gl% ra edéﬁD$e§§€§@ﬁ€ ?nner ayer

potential becomes lower, causing lower image density in

5 normal image development or fogging in reversal image
development. The greater abrasion will give rise to
dielectric breakdown to cause strip-like defects of the
formed image.

The present invention was accomplished based on

10 the consideration by the inventors of the present
invention that the above phenomenon is ascribable to
the joule heat of the electric current through the
photosensitive member on application of voltage.
According to.the consideration, when the

15 electfification member is brought into contact with the
photosensitive member, the contact pressure tends to be
higher at the end portion of the electrification member
than the middle portion thereof, which enlarges the
contacting areal siie at the end portion of the

20 contacting zone to allow larger electric current to
flow, thereby causing more abrasion. The AC current
flows more readily than the DC current, tending to
cause abrasion. The higher voltage between the voltage
peaks causes'larger electric current to give abrasion.

25 A higher ffequency reduces impedance of the circuit to
cause a larger current to flow to give abrasion. A

smaller thickness of the layer reduces the impedance to
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. 23- portion. In the abraded thinned portion of the |ayer of the

. ‘phot osensitive nenber on a support, the surface potential becones |ower, _
causing | ower inage density in 5 normal i nage devel opnent or fogging in
reversal inmage devel opnent. The greater abfftasion will give rise to
di el ectric breakdown to cause strip-like defects of the fornmed i mage. The
present invention was acconplished based on 10 the consideration by the
i nventors of the present invention that the above phenonenon is ascribable

to the joule heat, the_el ectri t th t h hot iti nmb
b appl | catton of 05PPASEY EhoPHFRERESEbLE ke P ERR SR on, Cwhon the 15

~electrification nenber is brought into contact with the photosensitive
menber, the contact pressure tends to be higher at the end portion of the

el ectrification negpariNeR ¥he Fggler8Rrtion thereof, which enlarges the
The present invention intends to providé an
5 electrophotographic photosensitive member which gives
excellent images without abrasion of the end portion
thereof in direct electrification of the photosensitive
member.
The present invention also intends to provide a'
llO process cartridge and an_electrophotographic apparatus
employing the abové electrophotographic photosensitive
member.
The electrophotographic photosensitive member
of the present invention comprises an electroconductive
15 support, and a photosensitive layer formed thereon, the
electrophotographic photosensitive member being
electrified by applying voltage to an electrification
means brought into contact therewith, wherein the
photosensitive member has higher impedance (Qecm) at an
20 end portion than at other portion of the area where the
photosensitive member is allowed to contact with the
electrification means.
The process cartridge, and the
electrophotographic aéparatus of the present invention
25 employ the aforementioned electrophotographic

photosensitive member.



cdntactlng areal’ size at t he. end portion of the 20 contacting zone to
al |l ow | arger electrlc current to flow, thereby causing .nore abrasion: The
"AC current flows nore readily-than the DC current, tending to cause
“abrasion. The hi gher vol tage. bet ween the okt age peaks causes | arger
el ectric current to give abrasion.” 25 A hi gher frequency reduces
i npedance of the circuit to cause a larger current to flowto give
abrasion. A smaller thickness of the |ayer reduces the inpedance to
intensify the current to gi ve abraS|on SUNNARY OF THE | NVENTI ON The
present inventi oBRLEEoRESCRIPT 8 ah rophotographlc
phot osensitive nenber mhlch give excel ent I ma asi on of the

es ab
end portion thereof in dff8ct eFi&P?tFPﬁﬁﬁléﬁ apg epﬁ%tﬁgﬁn P¥FYe nenber.

The preseht Invegghg%l% gohntn%ﬁe lgc%¥5ggo%ograph1c photosensitive

4 A

member of the present invention. ‘

5 Fig. 2 illustrates another example of the layer
constitution of the electrophotographic photosensitive
member of the present invention.

Fig. 3 shows relative positional relation of
the electrification member with the electrophotographic

10 photosensitive member of the present invention.

Fig. 4 shows schematically a constitution of an
electrophotographic apparatus employing a process
cartridge having an electrophotographic photosensitive
member of the present invention.

i5 Fig. 5 shows an example of a block diagram of a
facsimile system employing an electrophotographic

photosensitive member of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
- 20 The electrophotographic photosensitive member
of the present invention is electrified by bringing
into contact an electrification member therewith and
applying voltage to the electrification member.
The electrophotographic photosensitive member
25 of the present invention comprises an electroconductive
support, and a photosensitive layer formed thereon. The

electrophotographic photosensitive member is



16 " ‘process cartridge and an el ecttophot ographi ¢ apparatus enpl oyi ng the
above el ectrophot ographi c photosensitive nmenber. The el ectrophot ographic
phot osensitive nmenber of the present invention conprises an .
el’'ect roconductive 15 ~support, and a phaosensitive |layer formed thereon,
t he el ectrophot ogr aphi c- phot osensitive nmenber being electrified by applying
voltage to an electrification nmeans brought into contact therewith, wherein
t he photosensitive nenber has higher inpedance [err] at an 20 ° end
portion than at other portion of the area where the photosensitive menber
is allowed to corf¥Retyified hy arRk¥ing sl trgerstmsan Bkegihetkeation
cartridge, and the el ectrophotographi c apparatus of the present invention

25 enpl oy t he BAINBMRFRYBHe dTHIL GIVEHOT JrRAI LN TRAERR tFRR: menber .

photosensitive member has higher impedance (Qecm) at an
end portion than at other portion of the area where the

5 photosensitive member is allowed to contéct with the.
electrification means.

The electrophotographic photosensitive member
of the preéent invention preferably has an interlayer
having higher impedance at the end portion thereof.

10 More specifically, the.electrophotographic
photosensitive member preferably comprises one or more
interlayers of high impedance between the
photosensitive layer and the electroconductive support
at an end portion of the contacting zone where the

15 electrification member is allowed to contact with the
electrophotographic photosensitive member, and at least
one of the interlayers preferably being not provided at
the portion other than the end portion.

In én example of the electrophotographic

20 photosensitive member of the present invention, one
interlayer is provided at the end portion of the
member, and.no interlayer is provided at the middle
portion thereof as iliustrated in Fig. 1. In another
example, two interlayers are prowvided at the end

25 portion, and one interlayer is provided as illustrated
in Fig. 2 or no interlayer is provided (not shown in

-the drawing) at the middle portion of the member. 1In
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Z5- BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 illustrates an exanple of the

| ayer constitution of the el ectrophotographic photosensitive nenber of the
present invention. 5 - Fi'g. 2 illustrates another exanple of the

| ayer constitution of the el ectrophotographi€ photosensitive. nmenber of the
present invention. Fig. 3 shows relative positional relation of the
electrification nmenber with the el ectrophotographic 10 phot osensi tive
menber of the present invention. Fig. 4 shows schematically a constitution
of an el ectrophot ographi c apparatus enploying a process cartridge having an-
el ect r ophot ogr aphF&9phbt 88€n5ig; vé, nE® e leptrophoregrarhidivent i on. 15

Fig. 5 shows an eégggle of ~a block diagramof a facsim]e system enp] oyi ng

an el ect r ophot ogr ESERABE BLERSTEMRRF nkrBRIPEE SeH A IR RGH T TR G bhve
DESCRI PTI ON OF THE PREF.F ED, E | NENTS:? 20 The . 1
el ect r ophot ogr aphFPEPBREF0éeni Py t2¥Rthet, 4, @ photosensitive layer 5,

and an electrification member 6. The interlayer 3 has
5 high impedance, whereas the interlayer 4 preferably has

high impedance in view of prevention of friction
abrasion, but it is not essential since high impedance
is disadvantageous from the viewpoint of sensitivity
and residual potential of the photosensitive member.

10 Accordingly, the electrophotogréphic photosensitive
member of the present invention does preferably not
have high impedance except for the end portion.

With the above construction of the
electrophotograpﬁic photosensitive member of the

15 present invention, flow of the electric current is
impeded at the end portion of the member, thereby the
abrasion of the photosensifive member being retarded
there, or if abraded, remarkable drop of the surface
potential and occurrence of dielectric breakdown being

20 retarded since the total thidknesslis larger by the
thickness of the interlayer.

The "high impedance" in the present invention
is preferably not lower fhan 10 Qecm, more preferably
not lower than 10! Qecm.

25 The impedance is measured in the present
inventiop as described follows. On an aluminum plate,

a layer is formed which has the same constitution as



of-- the present invention is electrified by bringing into contact an
" electrification nmenber therewith and applying voltage to the _
- electrification nmenber. The el ectrophot ographi c photosensitive nenber 25
of the present invention conprises an ele8troconductive support, and a
phot osensitive | ayer forned thereon. The el ectrophotographic photosensitive
menber 1S -6- electrified by applying voltage to an electrification
means brought into contact therewi th, wherein the photosensitive nmenber has
~higher inpedance [err] at an end portion than at other portion of the area
where the 5 phbEoSBRs PEi FbenbhpépspasirivgeBemberont 98t thet Furkace
electrification neans. The el ectrophoto hi c Ehotosensitive nmenber .o e

, rag .of th
present inventioﬁpr er3EPY ﬁ&se&ﬁcFﬁpgﬁlg§eﬁ° BeAngYhVEREF PRBEFANEOMat
~ the end portion %QGB%RE; AC voltage (voltage between peaks: 2 kv,

frequency: 800 Hz) is applied between the electrode and

5 the aluminum plate, and the effective value of the
resulting electric current flowing through the aluminum
plate is measured to obtain the impedance.

The high-impedance interlayer in the present
invention has preferably a thickness ranging from 1 to

10 100 ym, more preferably from 2 to 30 pm.

In consideration of the liability of exhaustion
of the photosensitive layer by severe abrasion, the
high-impedance interlayer of the present invention has
preferably a high hardness, specifically a pencil

15 hardness of 4H or higher.

The material for the aforementioned ipterlayer
may be selected from a variety of resins. In view of
the impedance, the material has preferably a low
dielectric constant, and in view of the hardness, the

20 material has preferably a crosslinked structure.
Specific example includes phenol resins, polyester
resins, and epoxy resins. This interlayer may coﬁtain
a filler such as glass fiber.

The aforementioned contacting zone of the

25 photosensitive member coming into contact with the
electrification member is explained by reference to

Fig. 1 and Fig. 3. The contacting zone signifies the



‘10 " "More specifically, the el ectrophotographic photosensitive nmenber
preferably conprises one or nore interlayers of -high i npedance between the
photosensitive |ayer and the el ectroconductive support at an end portron of
the contacting zone where the 15 el ectpi tication nenber is allowed to
contact with the el ectrophot ographic photosensitive nenber, and at | east
one of the interlayers preferably being not provided at the portion other
than the end portion. In an exanple of the el ectrophotographic 20 :

phot osensitive nenber of the present invention, one interlayer is provided
at the end porti@ﬂtéﬁetﬁ§eﬁeﬁgerﬁ 5hg Rbotaseppiive Bepbeyi Hed HF t he

m ddl e portion thereof as illustrated in Fig. 1. In another exanple, two

interlayers are proVeh&digtor gantagtoyith ﬁgﬁtP&ﬁ?tﬁhﬁlﬁﬁEl?ﬂt%$$%?Er i's

provided as illustrated . no interlayer .is provided,(not, shown

n FiLg.. 2 o v
in the draw ng) ébavhénﬁi&ﬂpégﬁﬁﬁthﬁ 5RItRBSEnBRE. By n The end ‘portion

of that area signifies the contacting zone-excluding
5 the image formation region A, namely the region B. The
| electrophotograbhic photosensitive member of the.
present invention has higher impedance at the end
portion. Preferably, it has higher impedance at an
area in the end portion of 3 mm, more preferably 5 mm
10 in width inéide from the end C of the contacting zone.
In the region D outside the contacting zone, however,
the impedance of the electrophotographic photosensitive
member is not specially limited.
The photosensitive layer of the
15 electrophotographic photosensitive member of the
present invention is classified into two types: a
single layer type one and a lamination type one. The
single layer type one contains both a charge-generating
substance and a charge-transporting substance in one
20 and the same layer. The lamination type one comprises
separately a charge-generating layer containing a
charge-generating substance, and a charge-transporting
layer containing a charge-transporting substance. The
lamination type one is further subdivided into two
25 types: a first type one which has an electroconductive
support, a charge-generating layer, and a charge-

transporting layer in the named order, and a second



5 .

-7- Fig. 1 and Fig. 2, the el ectrophotographi c photosensitive nmenber 1
conprises an el ectroconductive support 2, interlayers 3, 4, a.

phot osensitive layer 5, and an electrification menber 6. The interlayer 3
has 5 hi gh i npedance, whereas the integrbayer 4 preferably has high

| npedance in view of prevention of friction abrasion, but it is not.
essential since high inpedance is di sadvantageous fromthe vi ewpoint of
sensitivity and residual potential of the photosensitive nenber. 10
Accordi ngly, the el ectrophotographic photosensitive nenber of the present

i nventi on does praer spley whdchhhes hingklegprdenoduexivpt sipporke @nd
portion. Wth the above construction_of the el ectrophotographic,

phot osensi ti ve mEfs&geottrRePestingplayery Apdedt FBArgerg@reratiidel ectric

current is inpeded at the EEP portion of the mepber, thereb¥ t he.abrasi on
of the phot osensitB¥@F dgni&f BEPRE PEASFdedIPhé&PE, PEPSERtAHPEERGOT

remarkabl e drop %%éjygﬁ¥ﬁ;%?g%‘type layer is preferred, particularly

5 the one having the charge-transporting layer laminated
on the charge-generating layer.

The charge-generating layer may be formed by
vacuum vapor deposition of a charge-generating
substance on an electroconductive support, or applying

10 and drying a dispersion or a solution of a charge-
generating substance and a binder resin in a suitable
solvent. The thickness of the charge-generating layer
is pfeferably not more than 5 um, more preferably in
the range of from 0.1 to 1 pm.

15 The charge-generating substance includes azo
pigments such as monoazo pigments, bisazo pigments, and
trisazo pigmgnts; phthalocyanine pigments such as
metallophthalocyanines and non-metal phthalocyanines;
indigo pigments such as indigo and thibindigo;

20 polycyclic quinone pigments such as anthoanthorone and
pyrene-quinone; perylene pigments such as perylenic
anhydride and perylenimide; squarilium dyes; pyrylium
and thiapyrylium salts; triphenylmethane dyes; and the
like.

25 The aforementioned binder resin for the charge-
generating layer is selected from a varieties of

insulative resins and organic photoconductive polymers..



'bdteﬁfial and'occurience_df diel ectric breakdown bei ng 20 retarded since
.the total thickness is-larger by the thickness of the interlayer. The "high
| npedance” in the present invention is preferably not |ower than [err] cm

nore preferably not lower than [err] 25- 11 - The i nmpedance is
measured in the present invention as described follows. On an al um num
plate, a layer is formed which has the sanme constitution as -8- the one

of the photosensitive nmenber. On the surface of the |ayer an electrode is
formed by vapor deposition of gold. AC voltage (vol tage between peaks: 2
kV, frequency: 8@u:ilablies bdpderedebénaeéncllbdecpetyvddglbntlyfal, t he

al um num pl ate, and the effective value of the resulting electric current
f1 owi ng through toedyyimyilbemzplat poilyamrdetieedprdycbrhpnat@sd, i npedance.

polyesters, phenoxy resins, cellulose resins, acrylic
resins, and polyurethanes. These resins may have a

5 substituent. Preferred substituent includes halogen
atoms, alkyl groups, alkoxy groups, nitro group,
trifluoromethyl group, and cyano group. The content of
the binder resin is preferably not higher than 80 % by
weight,'more preferably not higher than 40 % by weight

10 based on the total weight of the charge-generating
layer.

The aforementioned solvent is selected
preferably from the solvents which is capable of
dissolving the above resins but is incapable of

15 dissolving the charge-transporting layer or the
interlayer mentioned later. The suitable solvents
include ethers such as tetrahydrofuran and 1,4-dioxane;
ketones such as cyclohexanone and methyl ethyl ketone;
amides such as'N,N—dimetﬂylformamide; esters such as

20 methyl acetate and ethyl acetate; aromatic hydrocarbons
such as toluene, xylene, and monochlorobenzene;
alcohols such as methanol, ethanol, and 2-propancl; and
aliphatic hydrocarbons such as chloroform and methylene
chloride.

25 The charge-transporting layer may be laminated
as an overlying layer or an underlyihg layer of the

charge-generating layer, and serves to receive charge



- "The hi gh-i npedance interlayer i'n the present invention has preferably a -
t hi ckness ranging from1 to 10+ 100 pm nore preferably from2 to 30 pm
I n-consideration of the liability of exhaustion of the photosensitive |ayer
by severe abrasion, the high-inpedance inigrlayer of the present invention
has preferably a high hardness, specifically a pencil 15 har dness of 4H
or higher. The material for the aforenentionéd interlayer may be sel ected
froma variety of. resins. In view of the inpedance, the naterial has
preferably a |ow dielectric constant, and in view of the hardness, the 20
materi al has pretarabeysaand otsansheut sthemt wnder e ¥ectwiaipield ncl udes
phenol resins, polyester resins, and epoxy resins. This interlayer pa
contain a fill er Thecahasggt EEaNEPEELING hLaesH e Re oFRAMRD MR%H %E,”t%ne of
the 25 phot osensi ti ve nmenber comng intg contact with the

el ectrificati on ARALEFYIRIeRP| A FRUUBIORCPEr RNCRATIL TIPS g. 3. The
contacting zone signifies thg , . e x :
- sugstance and an optional binder resin in a solvent.

5 The thickness thereof is preferably in the range of

from 5 to 40.pm, more preferably from 15 to 30 um.
The charge-transporting substances are

classified into electron-transporting substances and
positive hole-transporting substances. The electron-

10 transporting substances include electron-attracting
substances such as 2,4,7-trinitrof1uorenone, 2,4,5,7-
tetranitrofluorenone, chloranil, tetracyanoquino-
dimethane, and the like, and polymerized products of
such electron-attracting substances. The positive

15 hole-transporting substances include polycyclic
aromatic compounds such as pyrene and anthrathene;
heterocyclic compounds such as carbazole, indole,
imidazole, oxazole, thiazole, oxadiazole, pyrazole,
pyrazoline, thiadiazole, and triazole; hydrazone type

20 compounds such as p-diethylaminobenzaldehyde-N,N-
diphenylhydrazone, and N,N-diphenylhydrazino-3-
methylidene-g-ethylcarbézole;'styryl type compounds
such as a-phenyl-4'-N,N-diphenylaminostilbene, and 5-
[4-(di-p-tolylamino )benzylidene]-5H-dibenzol[a,d]-

25 cycloheptene; benzidine type compounds; triarylmethane
type compounds; triphenylmethane type compounds; and

polymers having a group derived from the above.
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Z9- éntire area where the photosensitive nenber 1,7 is brought into contact
with the electrification nmenber. 6,8, and includes the regions A and B. The
end portion of that area signifies the contacting zone excluding 5 -~ the

i mage formation region A nanely the regigg B. The el ectrophotographic
phot osensitive nmenber of the present invention has higher inpedance at the
end portion. Preferably, it has higher inpedance at an area in the end
~portion of 3 mmm nore preferably 5 nm 10 in width inside fromthe end C
of the contacting zone. In the region D outside the contacting zone,
however, the inpedupoends abetbéemainpbbabdgraphitbephbiiesengini (e.gepber is
not specially limted. The photosensitive |ayer of the 15

el ect r ophot ogr appdty povisghcarbazohenbpelyvinpdapthsabthen@y c@tCon- i s

classified into two types: a
The charge-transporting substances include also

inorganic materials such as selenium, selenium-

5 tellurium, amorphous silicon, cadmium sulfide, and the
like. The charge-transporting substance may be
employed singly or in combination of two or more
thereof.

If the charge~trans§orting substance does not

10 have a film-forming property, a suitable binder may be
used. Specifically, the binder inciudes insulative
resins such as acrylic resins,.polyarylates,
polyesters, polycarbonates, polystyrenes,
acrylonitrile-styrene copolymers, polyacrylamides,

15 polyamides, and chlorinated rubbers; and organic
photoconductive polymers sﬁch as poly-N-vinylcarbozole
and polyvinylanthrathene. The content of the binder is
preferably in the range of from 20 to 90 % by weight,
more preferably from 40 to 70 % by weight based on the

20 total weight of the'charge-transporting layer. '

Another embodiment of the present invention is
an electrophotographiq photosensitive member having a
photosensitive layer containing both a charge-
generating substance and the aforementioned charge-

25 transporting substance in one and the same layer. As
the charge-transporting substance, a charge transfer

complex composed of poly-N-vinylcarbazole and
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single layer type one and a | amnation type one. The single [ayer type one
contai ns both a charge-generating substance and a charge-transporting
substance in one 20 and the sane |layer. ' The | ami nation type one
conprises separately a charge-generating ‘lhagyer containing a
charge-generating substance, and a charge-transporting |ayer containing a
charge-transporting substance. The |ami nation type one is further

subdi vided into two 25 types:- a first type one which has an

el ectroconducti ve support, ‘a charge-generating | ayer, and a charge-
transporting | aydriind e lygregopedeay bedugedecoffbiis typeoof type one

whi ch has an el ectroconductive.support, a charge-transporting |ayer, and a
char ge- gener at'i n@legf&ophetographied phpgesensitine Eﬁﬁgéﬁtm?ﬁvéﬁtion, t he
| am nation type layer is preferred, particularly 5 t he one having the
char ge- t r anspor t BFPIUGRS DY, RPRI¥dRg and drying” a solution or

dispersion containing a charge-generating substance, a

5 charge-transporting substance, and a suitable binder on
an electroconductive support. The binder resin is
contained preferably at a content ranging from 20 to 90
%, more preferably 40 to 70 % by weight based on the
total weight of the photosensitive layer. The

10 photosensitive layer has preferably a thickness of 5 to
40 pm, more preferably from 15 to 30 pm.

In any type of fhe electrophotographic
photoSensitive member, the charge-generating substance
may be a single substance or combination of two or more

15 of charge-generating substances.

The electroconductive support in the present
invention is made of a material such as aluminum,
aluminum alloys, copper, zinc, stainless steel,
vanadium, molybdenum, chromium, titanium, nickel,

20 iﬂdium, gold, and platinum. The suppdrt may be made of
aéplastic material having a film of the aforementioned
metal of alloy formed thereon by wvacuum vapor
deposition, the plastic film including polyethylene,
polypropylene, polyvinyl chloride, polyethylene

25 terephthalate, acrylic resins, etc. The support may
also be made of a plastic, a metal, or an alloy coated

with an electroconductive particulate material such as
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on the charge-generating | ayer. The charge-generating |ayer may be forned
by vacuum vapor deposition of a charge-generating substance on an
el ectroconductive support, or applying 10 - and drying a dispersion or a
solution of a charge- generating substancesand a binder resin in a suitable
solvent. The thickness of the charge-generating |layer is preferably not
nore than 5 [err], nore preferably in the range of from0.1 to 1 pm 15
The char ge-generati ng substance includes azo pignents such as nonoazo
_ pignents, bisazo pignents, and trisazo pitgnments; phthal ocyani ne pignents
such as netal | opbahbkbochdackeandnganbiheniaté shilverowythi aesuitaldigo

pi gnents such as indigo and thioindigo; 20 pol ycycl i ¢ qui none pignents
such as ant hoant hdnder zegipysppdigdi theseoper yFenther ghbet suBpehtamgay
peryl eni ¢ anhydride and perylenimde; squarilium dyes; gr | i um and
t hi apyryl i um sal Pg; mgeepR&ng| REeRLAE ahest aﬁdatH%P?Fkﬁg ©f impregnatedrhe

af orenenti oned binder resin for the charge-
_ with an eiechoconguctgvg particulate material. The

5 support may be in a shape of a drum, a sheet, or a
belt, and is preferably in a shape suitable for the
electrophotographic apparatus that émploys the
electrophotographic photosensitive member.

A second interlayer 4 may be provided for a

10 barrier function and an adhesion function between the
electroconductive support and the photosensitive layer
in addition to the high-impedance interlayer in the
present invention. The second interlayer has
preferably a thickness of not more than 5 pm, more

15 preferably in the range of from 0.1 to 3 pm. The
second interlayer may be made of a material such as
casein, pblyvinyl alcohol, nitrocellulose, polyamides
(nylon 6, nylon 66, nylon 610, copolymer nylon,
alkoxymethylated nylon, etc.), polyurethanes, and

20 aluminum oxide.

A protecting layer may further be provided on
the aforementioned photosensitive layer in the present
invention for protecting the photosensitive layer
against adverse external mechanical and chemical

25 effects. The protecting layer may be a simple resin
layer or a resin layer containing electroconductive

particulate material or a charge-transporting



i

‘ééneféting | ayer is selected froma varieties of insulati TH S and
organi ¢ phot oconducti ve polyners Sui t abl e bi nder resi 'éi _HAS BEEN.

pol yvi nyl but yr arhis s Be pol yaryl ate, pol ycarbof atpq %%E?ers
T“ r acrychxsesins and polyurethanes These

phenoxy resins,
resins may have uent - Preferred substituent includes hal ogen

nms, al kyl group groups, nitro group, trifluoromethyl group, and

cyano group. . The content of the binder resin is preferably not higher than
80 % by melght nore preferably not higher than 40 % by weight 10 - based
on the total melghbs6ﬁnpﬁe cRhigergenrertingglavgeris Thefined eagri oned
solvent is selected preferably fromthe solvents which is capabl e of

di ssol vi ng t he aFOREtisyeRE Bﬁttbg phekpaensibive member 6| e present

charge-transporting | ayer or the
g p invent X.Oﬂ.

The electrification member employed in the
5 present invention may be any known electrification
member for direct electrification. The shape thereof
may be a roller és shown in Fig. 3, or a blade, a belt,
or the like. The electrification member in a roller
shape or a blade shapg may be prepared by molding, on

10 an electrbconductive dore material such as a metal or
an alloy, an electroconductive resin or a resin treated
for electroconducti&ity by dispersion of carbon black,
a metal, or a metal oxide, or_applying and drying such
resin.

15 The electrophotographic photosensitive member
of the present invention is useful for a variety of
electrophotographic apparatuses such as
electrophotographic copying machines, laser beam
printers, CRT printers, LED printeréj and liquid-

20 crystal printers, and for apparatuses employing
electrophotography techniques such as laser engraving
apparatus, and facsimile machines.

Fig. 4 illustrates schematically an example of
the constitution of an electrophotographic apparatus

25 employing a process cartridge having an
electrophotographic photosensitive membér of the

present invention.

)



'fhteffayer nentiénedhlater. The -sui tabl e sol vents include ethers such as
tetrahydrofuran and 1, 4-di oxane; ketones such as cycl ohexanone and net hyl
et hyl ketone; am des such as N, N-di et hyl formam de; esters such as 20
met hyl acetate and ethyl a&cetate; aromatli g hydrocarbons such as tol uene,
xyl ene, and nonochl orobenzene; al cohols such as nethanol, ethanol, and
2-propanol ; and aliphatic hydrocarbons such as chl orof orm and nethyl ene
~chloride. 25 - The charge-transporting |ayer may be | am nated as
an overlying layer or an underlying |ayer of the charge-generating |ayer,
and serves to receive charg&ig. 4,12 dram-shapedaedeortaophortiogriapniander an
electric field. The charge-transporting |ayer may be formed by coating and
dryi ng of a sol utdhetasfens idlizveyaembars ool ripes presande iavendd osptlisonal
bi nder resin in a sol vent.
driven to rotate around the axis 10 in the arrow
direction at a prescribed peripheral speed. The
5 photosensitive member 9 is electrified positively or
negatively at the peripheral face uniformly during the
rotation by an electrostatic electrification means 11,
and then exposed to image-exposure light 12 (e.g., slit
exposure, laser beam-scanning exposure, etc.) with an
10 image-exposure means (not shown in the drawing),
whereby an electfostatic latent image is successively
formed on the peripheral surface of the photosensitive
member 9.
The formed electrostatic latent image is then
15 developed with a toner by a developing means 13. The
developed toner image is successively transferred by a
transfer means 14 onto a surface of a transfer-
receiving material 15 which is fed between the
phdtosensiti@e member_é and the transfer means 14
20 synchronously with the rotation of the photosensitive
member 9 from a transfer-receiving material feeder not
shown in the drawing.
The transfer receiving material 15 which has
received the transferred image is separated from the
25 photosensitive member surface, and introduced to an

image fixing means 16 for fixation of the image and

sent out of the copying machine as a duplicate copy.



- nmore preferably from15 to 30 pm The charge-transporting FRESSH LS

5 ' The thickness thereof is preferably in the range of floﬂﬁgkaF4Qu@ﬁEEEN’i' 
u 5 [ J s e J .
cl assified i ntgs Sleqdat Pétn REgMI&POr t i ng subst ances and positﬁ¥g_v

hol e-transporti The el ectraqg- -10 transporting substances
i ncl ude el ectr ubst ances such as 2,4, 7-trinitrofl uorenone,
2,4,5,7- tetrani chloranil, tetracyanoqui no- di net hane, and

the |ike, and pol ynerized products of such electron-attracting substances.
The positive 15 hol e-transporting substances ‘i ncl ude pol ycyclic aromatic
conpounds such as pyrendhemdunfideeatdfetde phodosepsiitd veo MeBREs 9such as

carbazol e, indole, imdazole, oxazole, thiazol e, oxadiazole, pyrgzole,
pyrazol i ne, thi &fiten|the dnpge iteansfemy dsasdeaneghaizy a 'ce&?ﬁgﬁﬁgds such

as p-di et hyl am nobenzal dehyde- N, N di phenyl hydrazone, an
N, N- di phenyl hydriganf-4. %t@%ﬂqv&eﬁéWg-r@Pe%H"&é’r%é’i’mg‘éa“#ﬁﬁeq JPReT,
comounds, SUch G B PEL o S pe TIOR3 chposure
5 light 18Ifrom a pre-exposure means (not shown in the
drawing) for subsequent image formation. In the
present invention, since the primary electrification is
conducted by a direct electrification means 11
employing an electrification roller or the like, the
10 pre-exposure is not essential.

In the present invention, two or more of the
aforementioned constituting elements including the
electrophotographic photosénsitive member 9, the
primary electrification means 11, the developing means

15 13, the cleaning means 17, and so forth of the
electrophotographic apparatus may be integrated as a
process cartridge so as to be demountable from the main
body of the electrophotographic apparatus such as a
-copying machine or a laser beam printer. For example,

20 at least one of the primary electrification means 11,
the developing means 13, and the cleaning means 17 is
integrated with the photosensitive member 9 into a
cartridge 19 which is demountable from the main body of
the apparatus by aid of a guide means such as a rail 20

25 in the main body of the appaiatus.

When the electrophotographic apparatus is

employed in a copying machine or a printer, the image



o5 cycl ohept ene; benzi di ne type conpounds; tfiarylnethane fype

conpounds; triphenyl nethane type conpounds;
derived fromthe above

.chain (e.g.

) and pol yners having a group
- 13 - conpounds as the main chain or the side
pol y- N-vi nyl carbazol e, potyM nyl ant hrat hene, etc.). The

charge-transporting substances include-also inorganic materials such as
sel enium selenium 5 tellurium anorphous silicon, cadm um sul fide,
the like. The charge-transporti ng substance may be enpl oyed singly or
conbi nation of two or nore thereof. If the charge-transporting substance
erpesure| Lightr? nis ppogiected oot s ohntarensitive used.
the binder includes_insulative resins such as acrylic resins,

does not 10
Speci fically,
pol yaryl at es,

10

15

20

25

PBEYRST c28 TRHISTERB LGRS oporsansiditad light from an

original, or the information read out by a sensor from
an original is signalized, and light is projected, onto
a photosensitive member, by scanning with a laser beam,
driving an LED array, driving a liquid crystal shutter
array, or the like means in accordance with the signal.

When the electrophotographic apparatus is used
as a printer of a facsimile machine, the opticallimage
exposure light 12 is employed for printing the received
data. Fig. 5 is a block diagram of an example of this
case.

A controller 22 controls the image-reading part
21 and a printer 30. The entire of the controller 22
is controlled by a CPU 28. Readout data from the image
reading part 21 is transmitted through a transmitting
circuit 24 to the other communication station. Data
received from the other communication station is
transmitted through a receiving circuit 23 to the
printer 30. The image data is stéred in an image
memory 27. A printer controller 29 controls the
printer 30. The numeral 25 denotes a telephone set.

The image received through a circuit 26
(namely, image information from a remote terminal
connected through the circuit) is demodulated by the
receiving circuit 23, treated for decoding of the image

information in the CPU 28, and successively stored in

in

and



acrylonitrile-styrene copol yners, polyacryl anides, 15 pol yam des, and
chl ori nated rubbers; and organi c photoconductive pol yners such as

pol y- N-vi nyl car bozol e and pol yvi nyl ant hr at hene. The content of the binder
is preferably in the range of from20 ta 9@ % by weight, nore preferably
~from40 to 70 * by wei ght based on the 20 total weight of the
charge-transporting l.ayer. Another enbodi nent of the present invention is
an el ectrophot ographi ¢ photosensitive nenber having a photosensitive |ayer
cont ai ning both a charge- generating substance and the aforenenti oned
charge- 25 t r dtfepoimagey mamanyaXde i Wheme adndedsd camee paggerof imagehe
charge-transporting substance, a charge transfer conpl ex conposed of

pol y- N-vi nyl car bazfiarmafion ham beeny istionepfinydhendmageapeperysdd., the s

type of el ectrophot ographi c photosensitive menber may be
_ images are recorded in such a manner that the CPU 28

reads out one page of the image information from the
5 image memory 27, and sends out the one page of the
decoded information to the printer controller 29, which
controls the printer 30 on receiving the one page of
the information from the CPU 28 to record the image
information. During recording by the printer 30, the
10 CPU 28 receives the subsequent page of information.

Images are recéived and recorded in the manner
as described above.

The present invention is described below in
more detail by reference to examples.

15 Exaﬁple 1
On 20-mm regions of the both ends of an
aluminum cylinder of 30 mm in outside diameter and 260
mm in length, an interlayer of 2 pm thick were formed
by appiying and éuring a thermosetting phenol resin.
20 This interlayer had impedance of 10! Qecm according to
the above described measurement method.

In 100 g of cyclohexanone, was dissolved 3 g of
polyvinylbutyral (butyralation degree of 63 % or
higher, number-average polymerization degree of

25 2,000). Thereto, 6 g of the azo pigments A and B
(ratio A/B = 1:2) was added, and was allowed to

disperse therein by mean of a sand mill for 48 hours.



produced by applying and drying a solution or dispersion containing a
charge-generating substance, a 5 = charge-transporting substance, and a
sui tabl e bi nder on an el ectroconductive support.. The binder resin is
contained preferably at a content rangi-agzfrem 20 to 90 % nore preferably
40 to 70 % by wei ght based on the total weight of the photosensitive |ayer.
The 10 phot osensi td | ayer- has preferably a thickness of 5 to 40 pm -
nore preferably frqg ‘%0 30 pm In any type of the jhot ogr aphi ¢

phot osensitive ne a single
‘substance or conbin RN ating
~ substances. The el ectroc Ve o) &se) inventidm) s nade
of a material such as al _ = , Stainless
steel, vanadi um nol ybdeN : P eridf i ndi um
gold, and pl ati num K astic majerial having a
filmof the aforenentioned net¥ gcuun1vapor
5
(B)
10

This dispersion was applied onto the above cylinder by
dip coating and dried to form a-charge-generating layer
of 0.2 um thick.
Then, 8 g of the compound represented by the

15 chemical formula below and 10 g of bisphenol Z type
polycarbonate (viscosity-average molecular weight:
22,000) were dissolved in a mixture of 40 g of
chlorobenzene and 10 g of dichloromethane.

H:C~<OX ©,

20 - N—~O)-CH=C

HC~0Y” - {0y

This solution was applied by dip coating on the above
charge-generating layer and dried to form a charge-
25 transporting layer of 25 pum thick.
Separately, an electrification member was

prepared by forming, on the peripheral face of a



M'depbsition, the plastic filmincluding polyethylene, polypropyl ene,

pol yvi nyl chl ori de, polyethylene 25 terepht hal ate, acrylic resins, etc.
The support may al so be nade of a plastic, a netal, or an alloy coated with
--an el ectroconductive particul ate materi-al2zuch as -15 - carbon bl ack and

particulate silver with a suitable binder resin applied thereon. Further

the support nmay be made of a plastic sheet or a paper sheet inpregnated

with an el ectroconductive particulate material. The 5 support may be in

a shape of a drum a sheet, or a belt, and is preferably in a shape

suitabl e for thes@igthespriiasy Shaft afhdH audn danetrsioy s dpyer of

electrophotograeg&f:photosensitive menber. A second interlayer 4 may be
1O |

provi ded for a M FYRRET IR ERIRIDY fdeSHORONGNCHIYR FEERPEN t he

el ectroconductive subbord Q0d. e AAPLOSSI Lhve 3 esistance of

107 Q@ was formed such'that the outside diameter was 12
5 mm and the length of the rubber part was 230 mm.
Thereby, the ends of the roller of the electrification
member was at the positioh of 15 mm inside from the
both ends of the photosensitive member.
The obtained electrophotographic photosensitive

10  member and the electrification member were set in a
process cartridge of a laser beam printer (LBP-NX,
manufactured by Canon K.K.), and subjected to endurance
test. With this apparatus, the electrification
conditions were as follows. Applied voltage:

15 superposition of DC voltage (V,.) with AC voltage (V,.);
Vpe: =700 V, V. betweén peaks (V,,): 2000 Vv, and
frequency of V,.: 650 Hz. The printing speed was 16
sheets per minute, and the process speed was 94 mm per
second. -

20 The endurance test was conducted by repeating
solid white image printing 12000 times at ordinary
temperature and humidity (23°C, 55%), and at high
temperature and high humidity (32.5°C, 85%). In the
test, occurrence of image defect (fogging) caused by

25 abrasion by contact of the photosensitive member with
the end portion of the electrification means was

~ observed. The evaluation was made by visual



in addition to the hi'gh-inpedance interlayer in the present invention. The
‘'second interlayer has preferably a thickness of not nore than 5 pm  nore 15
preferably in the range of from0.1 to 3 pm The second interlayer may be
made of a material such as casein, polyvims alcohol, nitrocellul ose,

pol yam des (nylon 6, nylon 66, nylon 610, copolynmer nylon, al koxynethyl ated
nylon, etc.), polyurethanes, and 20  al unmi num oxide. A protecting |ayer
may further be provided on the aforenenti oned photosensitive |ayer in the
present invention for protecting the photosensitive |ayer agai nst adverse
ext er nal nechani cabsanvatheni and mSasureidnttaef thhefqguingtdegreeyesR hay
be a sinple resin layer or a resin |ayer containing el ectroconductive
particul ate naterThe vefleehiyiey tvamsprasured by RemRneEMENT Rigdavolt

reflectometer with the.12000th image. AR was
represented by the difference of the maximum
5 reflectivity (%) of 12000th image from the reflectivity
(%) of the transfer paper before the printing. If the
value'of AR of the image is higher than 2.5%, the image
is not satisfactory in practical use.
The results are shown in Table 1.
10 Comparative Example 1
An electrophotographic photosensitive member
was prepared in the same manner as in Example 1 except
that the interlayer was not provided. The results of
the evaluation are shown in Table 1.
15 Example 2
-On the aluminum cylinder employed in Example 1,
an electroconductive layer or 5 pm was formed, except
for 20-mm regions at the both ends, by application of a
paint composed of a thermaéetting phénol resin and
20 electroconductive tin oxide dispersed therein, and
curing it. This interlayer had impedance of 10° Qecm.
On the 20-mm region of the both ends, an interlayer of
5 ym thick was formed by applying and curing the
thermosetting phenol resin only. This second
25 interlayer had impedance of 10!® Qecm.
On these interlayers, a charge—generating layer

and a charge-transporting layer were formed in the same



" JUL 1996 Date: substance. This.protecting layer is defined as a .
constituent of the photosensitive |ayer of the present invention. The
el ectrification menber enployed in the present invention may be any known
electrification nmenber for direct electrifpgati on. The shape thereof may be
aroller as shown in Fig. 3, or a blade, a belt, or the |ike. The
electrificatigon nenber in a roller shape or a bl ade shape nmay be prepared
by nol ding, on an el ectroconductive core material such as a netal or an
all oy, an el'ectroconductive resin or a resin treated for
el ectroconducti vi tgnberdaspénsEsamplechr boThél| abkaivedet al , or a netal
oxi de, or applying and drying such resin. The el ectrophotographic .
phot osensi ti ve nesbectybphhtographic Photosensitivesmeémber ovay ¢weleayedf
el ect r ophot ogr aphi c agparatuses such as el ectrophot ographi ¢ copyi ng
machi.nes, | aser bdBnthe same manner as in Example 1.
The results are shown in Table 1.
5 Example 3
Endurance test was conducted in the same manner
as in Example 1 except that the frequency of V,. of the
laser beam printer was changed to 920 Hz, the printihg
speed was changed to 20 sheet per minute, and the
10 process speed was changed to 120 mm per second.
The results are shown in Table 1.
Example 4
An interlayer was formed in the same manner as
in Example 1 except that bisphenol A type epoxy resin
15 and a tertiary amine were used in place of the phenol
resin and the layer thickness was adjusted to be 5 pm.
The impedance of this interlayer was 10 Qecm.
A further interlayer was formed on the above
cylinder by applying, by dip coating, a solution of 5 g
20 of methoxymethylated nylon (number-average molecular
weight: 32,000) and 10 g of alcohol-soluble copolymer
nylon (number-average molecular weight: 29,000) in 95 g
methanol, and drying it in a thickness of 1 ym. This
interlayer had impedance of 10'? Qecm.
25 Further on this interlayer a charge-generating

layer and a charge-transporting layer were formed in

the same manner as in Example 1. The obtained



printers, CRT printers, LED printers, and liquid- crystal printers; and for
appar at uses enpl oyi ng el ectrophot ography techni gues such as | aser éngraving
apparatus, and facsimle nmachines. Fig. 4 illustrates schematically an
exanpl e of the constitution of an el ectroplsot.ogr aphi c apparatus enploying a
- process cartridge having an el ectrophot ographi c photosensitive nmenber of
the present invention. - 17 - In Fig. 4, a drumshaped

el ectrophot ographi ¢ phot osensitive menber 9 of the present invention is
driven to rotate around the axis 10 in the arrow direction at a prescribed
peri pheral speed.elfsd®photggrapddas photesenstidive membeycwasf evdluated
positively or negatively at the peripheral face uniformy during the
rotation by an eligctthestsame: manaery @ dat Exampdend 11,

The evaluation résu;ts are shown in Table 1.

5 Table 1

Ordinary temperature High temperature
10 & ordinary humidity & high humidity
Image AR (%) Image AR (%)
quality quality
15
Example
1 Good 0.5 Good 0.5
20 2 Good : 0.4 Good 0.5
3 Good 0.5 '~ Good 0.6
4 Good 0.5 " Good 0.5
25
Comparative
example
1 Fogging at 5.0 Fogging at . 5.5

30 8000th copy 3000th copy




and then expOS‘ed"t—o—i—mge-exposure light 12 (e.g., slit exp Iaser

beam scanni osure, etc.) with an 10 | mage- exposure ang:( ﬁ@: ,
in the draw “ | ectrostatic |atent i mage is s ccessave y,uﬁ N!
formed on the rface of the @Botosensitive menber—9--The. for.imed ..

el ectrostatic Is then 15 devel oped wit h‘a-tfrﬁeF—by—&“ :
devel opi ng neans 13 The devel oped toner imge is succeSS|vab{ transferred

by a transfer nmeans 14 onto a surface of a transfer- !ﬂ"ﬂlﬂﬂlﬁ
4

which is fed between the photosensitive nenber 9 and th
20 synchrono ‘i on of the photosensitive merbe! 9 friom a

recel ving mat et 2? Té“ WAch A ee, ”%@%%apﬂa%?%@prgaep%aé@%t Separ at ed
I T e
machine as a c“”ﬂﬂd%ﬂé%ﬁ§¥ﬁive layer formed thereon, the
5 electrophotographic photosensitive member being
electrified by applying voltage to an electrification
means brought into contact therewith, wherein the
photosensitive member has higher impedance (Qecm) at an
end portion than at other portion of the area where the
10 photosensitive member is allowed to contact with the

electrification means.

2. The electrophotographic photosensitive

member according to claim 1, wherein the

15 electrophotographic photosensitive member comprises one
or more interlayers of high impedahce, between the
photosensitive layer and the electroconductive supporf,
at an end portion of the contacting zone where the
electrification member is allowed to contact with the

20 electrophotographic photosensitive member, and at least
one of the interlayers being not provided at the

portion except for the end portion.

3. The electrophotographic photosensitive
25 member according to claim 1, wherein pulse voltage
derived by superposition of DC voltage and AC wvoltage

is applied to the electrification means.



REPLACEVENT-SHEET Dafe : - 18 - The surface of the photose
after the &n? e Lraps fEplackd Cl eaned with a cleaning neans
remai ni ng 2 oner, and is treated for charge ¢
pre- exposurz“ ﬂ‘ ‘B Mﬁ'a pr e- exposure zpans (not shown Hraw
for subsequen, tion. In the present invention, since the primary
electrification is conducted by & direct electrification nmeans 11 enpl oyi ng
an electrification roller or the like, the pre-exposure is not essential.

In the present invention, two or nore of the aforenentioned constituting

el ements including the eIéeterﬁo%b@@Eﬁm@botﬁﬁiﬂﬂh¢%iEhQ%Oﬂ%%%%FiQG_the

primary electrification means_11, the devel opi ng neans
member according to claim 2, wherein pulse voltage

derived by superposition of DC voltage and AC voltage

is applied to the electrification means.

5. The electrophotographic photosensitive
member according to claim 2, wherein the interlayer has

impedance of not lower than 10'° Qecm.

10 6. The electrophotographic photosensitive
member according to claim 2, wherein the interlayer has

a thickness ranging from 1 to 100 pm.

7. The electrophotographic photosensitive
15 member according to claim 5, wherein the interlayer has

a thickness ranging from 1 to 100 pm.

8. A prdcess cartridge comprising an
electrophotographic photosensitive member, and at least
20 one means selected from the group of an electrification
means having an electrification member, a developing
means, and a cleaning means: said electrophotographid
photosensitive member comprising an electroconductive
support and a photosensitive layer formed thereon, the
25 electrophotographic photosensitive member being -
electrified by applying voltage to.an electrification

means brought into contact therewith, wherein the
I —

I



13,

the cl eani ng neans ‘17, and so forth of the electrophotdg

appar atus nmay bé integrated as a process cartridge so as t EHE n%%%EEEN
fromthe main bqﬁy &}h@ﬁmﬁh phot ogr aphi ¢ appar at us su b%VF g
machi ne or a Ia . For exanpge,-at |east one of the

devel opi ng neans aning means 17 is |ntegra
phot osensi tive primary electrification HE bﬂlm Hlﬁl",
cartridge 19 which is denDuntabIe fromthe nmain body of; t
aid.of a guide neans such as a rail 20 in the main body of t
Wen the eIectrophb@ng@pﬁiElﬁﬁpmﬁmeS has ehpybgedinpedanepy

a printer, the inage - - exposure light 12 is E#‘ected onto the
e

phot osensi tive neﬁﬁ@rPQEt%@PIEE?%daFl HeeprpPeFhiami @

original, or the information, read out bXsa sensor' from

photosen51t1ve member

(Pshe

ar at us.
ct n@nor

¢ i FRa fYpranthe

allowed to contact with the

electrification means; and said electrophotographic

5 photosensitive member and said at least one means being

integrated into one body so as to be demountable from

the main body of - an electrophotographic apparatus.

9. The process cartridge according to claim 8,

10 wherein the electrophotographic photosensitive member

comprises one or more interlayers of high impedance,

between the photosensitive layer and the

electroconductive support, at an end portion of the

contacting zone where the electrification member is

15 allowed to contact with the electrophotographic

photosensitive member, and at least one of the

interlayers being not provided at the portion except

for the end portion.

20 10. The process cartridge according to claim

8, wherein pulse voltage derived by superposition of DC

voltage and AC voltage is applied to the

electrification means.

25 11. The process cartridge according to claim

9, wherein pulse voltage derived by superposition of DC

voltage and AC voltage is applied to the




v oo-

anh ori gi nal L§_§Lgﬂg__zed*_emeI|ght I's projected; onto
phot osensitive nenber, by scanning with a | aser beam dri
driving a Ilqﬂk@mﬁnmﬁmahR$ aed er array, or the |like neand
with the S|gna ectrophotog:apgic apparatus is used as a
printer of a f m‘mm ‘m ne, the optical inmge 10 exposure light 12
i.s enpl oyed fo e received data. Fig. 5 is a block diagramof an
exanpl e of this case. A controller 22 controls the image- '
and a printer 30. The entireé of the controller 22 15 Hlmuwlcnn[almﬁﬂlu :
CPU 28. Readout edaehirifdaptheni negesreadi ng part 21 is. transﬁ1ﬂted t Br otigh:
atransmtting circuit 24 to the other comunication station. Data received
fromthe other conmmunication station is transmtted through a receiving’

circuit 23 to the 20 Eélntﬁ‘ The image data is séoredln nlmage
menory 27. A printer contfoll e )BT QGRTF oF_T Fidgei AFEPTIsng THR ﬂ At al

denotes a tel ephgne, fgte; Mgk TRIeL PSFLY fal N RHARACE! 68 hbt Lover

5  than 105 Qecm.

13. The process cartridge according to claim
9, wherein the interlayer has a thickness ranging from
1 to 100 pm.
10
14. The process cartridge according to claim
12, wherein the'interlayer has a thickness ranging from

1 to 100 pm.

15 15. An electrophotographic apparatus
comprising an electrophotographic photosensitive membgr
having a photosensitive layer formed on an
electroconductive support, an electrification means
having an electrifying member in contact with the

20 electrophotographic photosensitive member for
electrifying the electrophotographic photosensitive
member on application of voltage, an imagewise
exposure means, a developing means, and an image
transfer means, wherein the photosensitive member has

25 higher impedance (Qecm) at an end portion than at other
portion of the area where the photosensitive member is

allowed to contact with the electrification means.



(nanely, |nage i nf or roma renote term nal 25 C gAfectet—Arough :
t He C|rcurf7'|s denodul ated by the receiving circuit 23, nr@%@éﬁﬁﬁnHAS'EEN

deCOdlng Onwm@ﬁaiﬁﬁgﬁai tion in the CPU 28, and succé55|vehv S?BF%d in
et ﬁlt‘ 531
0

When at | east 3Me- page of iTHY
been store [ ry 27, the images are recorded in such a

that the CPU ne page of the image |nformat m‘l Iﬂ Nlm”"l

i mage nenory 27, and sends out the one page of the decod

the printer controller 29, which controls the printer 30 on rece|V|ng t he
one page of the informatibf: frTPﬁt?k?QFWPQHP¥Q9F%RRﬁQiﬁﬂR???ﬁ&ﬁa
information. During recordi f he ter the 10 ceives
t he subsequent pa@gc%? +ﬂ$d€%a?¥éﬁw *%ﬁ. Eﬁ%?r?ﬂﬁn%ﬁﬁ??ﬁﬂéﬁ%ﬁﬁﬁﬁf I the

manner as descr'bggo@ggeESitive member comprises one or more insulative

layers, between the photosensitive layer and the

5 electroconductive support, at én end portion of the
contacting zone where the electrification member is
allowed to contact with the electrophotographic
photosensitive member, and at least one of the
insulative layers being not provided at the portion

10 = except for the end portion.

17. The electrophotographic apparatus
according to claim 15, wherein pulse voltage derived by
superposition of DC voltage and AC voltage is applied

15 to the electrification means.

18. The electrophotographic apparatus
according to claim 16, wherein pulse voltage derived by
superposition of DC voltage and AC voltage is applied

20 to the electrification means.

19. The electrophotographic apparatus
according to claim 16, wherein the interlayer has
impedance of not lower than 10*° Qecm.

25
20. The electrophotographic apparatus

according to claim 16, wherein the interlayer has a



' The pr esent —l—mﬁen{—i—eﬁ—i—sr—desvrrbed bel ow i n nore det ai I by r o R Qe }L,QS BEEN

cyl i nder of 3is iameter and 260 mmin | ength:
- ~of 2 pmth| ck appl ying and3tusing a thernosetting phenol
resin. had i npedance of [err] cmaccording to the

exanpl es. 0-mm regi ons of the both end$ of anprN@Egun1

bove descrned nggf;;mur‘;ﬁ ool o St 2 T
the = -

nunber - aver age pol yneri zati on degree of_ 25 2, 000) Theretb, %
azo pigments A aRbaiekpessi 5anging frof hako MREMand was al | oved to
di sperse therein by nean of a sand m Il for 48 hours. - 21 - [err]

21. The electrobhotographic apparatus
according to claim 19, wherein the interlayer has a

5 thickness ranging from 1 to 100 pm.



'“10 ThIS di spersi on was.applied-onto the abbve cylinder by dip coatlng and
dried to forma charge- generatlng | ayer of 0.2 [err] thICk Then, 8 g of

t he conpound repnﬁsemmsus acgd; chem cal forpula =2 5—=F0 % of
bi sphenol Z type p vi scosit B2aver age ‘symgsHaETweséﬁﬁﬁ 3#2, 000)
wer e di ssol ved |n 0 g of chIorobenzeL andREFG.AG S8

| S

di chl or onet hane. S solutlon was applied by d mg—on t he above
charge-generating Iayer and dried to forma charge- 25 transporting

| ayer of 25 pnn% I% an & trification nmenber was prepared by
form ng, on the-g%ﬁﬁ%ﬁéﬁg¥—ﬁ§§%—3§—&hghg— - stainless steel shaft of 6 mMm
in dianeter, a layer OfAn electrophotographic photosensiti&e membér is
disclosed which has an electroconductive support and a
photosensitive layer formed thereon. The photo-
5 sensitive member is electrified by applying voltage to
an electrification means brought into contact
therewith, and it has higher impedance (Q*cm) at an end
portion than at other portion of the area where the
photosensitive member is allowed to contact with the
10 electrification means. Also, a process cartridge and
an electrophotographic apparatus using the

photosensitive member are disclosed.



chl oroprene rubber containing el ectroconductive carbon di spersed therein
and having electric resistance of [err] was fornmed such that the outside
di ameter was 12 5 mm and the length of the rubber part was 230 nm
Thereby, the ends of the roller of the electrification menber was at the
position of 15 mminside fromthe botgégnds of - the photosensitive nenber.
The obt ai ned el ect rophot ographi ¢ phot nsitive 10 menber and the

el ectrification nenber were set in a process cartridge of a | aser beam -
printer (LBP-NX, manufactured by Canon K. K.), and subjected to endurance
test. Wth this apparatus, the electrification conditions were as foll ows.
Applied vol tage: 15 super position of DC voltage [err] with AC voltage
[err] VDC. -700 V, [err] between peak 000 V, and frequency of
[err]: 650 Hz. The printing speed mas kz;Lee S per mnute, and the process
speed was 94 mm per second. 20 The “endur ance test was conduct ed
by repeating solid white imge printing 12000 tinmes at ordinary
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tenperature and humdity [err], and at high tenperature and high humdity
([err], 85%. In the test, occurrence of inmage defect (fogging) caused by
25 abrasion by contact of the photosensitive nmenber with the end portion
of the electrification neans was observed. The eval uati on was nade by

vi sual - 23 - observation and neasure?fnt of the fogging degree [err].
The reflectivity was neasured by neans 24i3 a Photovolt reflectoneter with

the 12000th image. [err] was represented by the difference of the maximum5
reflectivity (% of 12000th inage fromthe reflectivity (% of the transfer
paper before the printing. If the value of [err] of the image is higher
than 2.5% the image is not satisfactory in practlcal use. The results are
.shown in Table 1. 10 Conpar ative Exanple 1

FIG. 3

20

20
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An el ectrophot ographi ¢ photosensitive nmenber was prepared in the sanme
manner as in Exanple 1 except that the interlayer was not provided. The
results of the evaluation are shown in Table 1. 15 Exanple 2 On the
al um num cyl i nder enployed in Exanple 1, an el ectroconductive |ayer or 5 pm
was fornmed, except for 20-mmregions at the both ends, by application of a
pai nt conposed of a thernosetting pherd¥ 3resin and 20 el ectroconductive "
tin oxide dispersed therein, and curing it. This interlayer had inpedance
of [err]. On the 20-mmregion of the both ends, aninterlayer of 5 pmthick
was formed by applying and curing the thernosetting phenol resin only. This
second 25 interlayer had inpedance of [err] cm On these interlayers, a
charge-generating | ayer and a charge-transporting |layer were fornmed in the
sane

FIG. 5
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- 24 - manner as in Exanple 1. The obtained el ectrophot ogr aj
phot osensitive nenber was evaluated in the same nmanner as i Exarrpng JuLMwes
résults are shown in Table 1. 5 Exanpl e 3 Endur afice testlﬁé@9b0ﬁ

in the sane manner as in Exanple 1 except that the frequencygg :
the | aser beam printer was changed to 9206Hz, the printing speed wa
changed to 20 sheet per mnute, and the 10 process speed was changed to

120 nm per seconGyupER@ARSU! it G Adwtiny Tpésgr 1; s FX@PDhEa 4aéNa

interlayer was forned in the sane manner as in anple 1 except that
bi sphenol A type Rp@eithistit o the HPlbtod&idieive aﬁa?trgs wese HR8AptasBhace
of the phenol resin and the |ayer thickness was adj to be 5 pm The
i npedance of thi gnvdryilgyer was [err]Jcm A further interlayer was forned
on the above cylinder by applying, by dip coating, a solution of 5 g

- ' The electrification member employed in the

l - : 0= -
ﬁmﬁ?LACEMENTSHEET

uct-ed----

o3 Sul 9

present invention may be any known electrification
member for direct electrification. The shape tﬁereof
may be a roller és shown in Fig. 3, or a blade, a belt,
or the like. The electrification ﬁembet in a roller
shape or a blade shapg may be prepared by molding, on
an eleétroconaﬁctive core material such as a metal or
an alloy, an elecfroconductive resin or a resin treated
for electroconductivity by dispersion of caibon black,
a metal, or'a metal oxide, o:_applying and drying such
resin.

The electrbphotographic_photosensitive member
of the present invéntion-is useful for a variety of

 electiophotographic apparatuses such as
electrophotbgrabhic copying machines, laser beém
printers, CRT printers, LED printerér and liquid-
crystal printérs, and for apparatuées employing
electrophotography techniques such.as laser engra&ing
apparatus,:and facsiﬁile machines.

Fig. 4 illustrates scheﬁatically an example of
the constitution of an électrbphotographic apparatus
empléying a process cartridge having an
electrophofographic photoéensitive member of the

present invention.
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20 of net hoxynet hyl at ed nyl on (nu e ] Mr ‘j’}gﬂw%ﬁﬂif@ﬂﬁyea |
and 10 g of al COhlﬁ.J,ShsaIHdmsenn neddymer ?W B HAR HEEN
melght 29, 000). i

Thi s interlayer h
interlayer a char

[err] Furth§F=6ﬁ=FﬁFé
ayer amd &6 charge-transporting | ayer were

oN gfe avera eilnol ecu
g and ' ': A ‘J-llg.g“ + %b 'En datef. é.ipﬂ”l-iggﬁ
25 >

formed in the sane nanner as i n Exanple 1. The obtai ned - 25 -
eIectrophotograpQH%lEﬂgggggggﬂgllgs.nenber was eval uated in the same nanner
as in Exanple 1. The evaluation results are shown in Table 1. 5 Table 1

Ordinary tenperature j

hum dity
(% quality

Al HledtRophot Kic18h .
& hi gh hum dity magedm15 i opsgagve member o] )

electroconductiyeasiippprt, and & photpsens1t1ve layer formed thereon, the

electrophotographic photosensitive member being electrified by applying
voltage to an electrification means brought into contact therewith, wherein the
photosensitive member has higher impedance (@ cm ) at an end portion
including the photosensitive lay'er than at other portion of the area where the
photosensitive member is allowed to contact with the electrification means,

wherein said higher impedance does not result from material being in contact
with the outer surface of said photosensitive layer. |

2. The electrophotographié photosensitive
member according to claim 1, wherein the |
electrophotographic photosensitive membér comprises one
or more interlayers of high impedance, between the |
‘photosensitive layer and tﬁe electroconductive . support,
at an end portion of the contacting zone where the
electrification member is-allowed to contact with the
_electrophotographic-photosensitive member, and at least

~one of the interlayers being ndt_provided at the

portion except for the end portion.

3. The electrophotographic photosensitive
member according to claim 1, wherein pulse voltage
derived by superposition of DC voltage and AC voltage

is applied to the electrification means.



b !  REPLACEMENT SHEET
15 Exanpl e 1 Good JHS SHEEEP0d BEEN.
BEPLACED Good || || pate . ®.5 VY- W

£ood heet Has BeGoRup 15 3 ;
- ‘Good S e _._.—__—:—_—%:— ! q l—L. oY=
Conpar atlve ex Fogg| ng at 5.0 - Foggi ng at 5.5 30

8000t h copy h copy  -SHPEF Date :22 JUL 1997 WHAT IS
CLAI MED | S: *CLMS* 1. An eI ect r ophot ogr aphi c

phot osensi tive nember CQ”prTﬁénalé&tebﬁhbt@gaa@mablphcmuannﬂ;trwd a
phot osensitive |ayer formed thereon e el ectrophot ographi c photosensitive
menber being el gehbeki agcbyrdangl ¥onglaim 2, wherein pulse voltage

derived by superposition of DC voltage and AC voltage

is applied to the electrification means.

5. The electrophotographic photosensitive
member according to claim 2, wherein the interlayer has

impedance of not lower than 10% Qecm.

6. The electrophotographic photosensitive
member éccording to claim 2, wherein the interlayer has

a thickness ranging from 1 to 100 um.

7. The electrophotographic photosensitive
member according to claim 5, wherein the interlayer has

a thickness ranging from 1 to 100 pum.

8. A process carfridge comprising an electrophotographic
photosensitive member, a contact electrification means having an
_electrification member, and at least one means selected from the group of, a

developing means, and a cleaning means: said electrophotographic

photosensitive member comprising an electroconductive support and a
photosensitive layer formed-thereon, the electrophotographic photosensitive N
member being electrified by applying voltage to an electrification means

brought into contact therewith, wherein the photosensitive member has higher'
impedance (f+cm) at an end portion, including the photbsensitive layer than



voltage to an electrification means bwagggg nf %qgﬁ g@@ddgm 'ﬁﬁgy'
the phot Osens'l‘hﬁslw&tH%m&fR R&d hi gher 1\‘ gﬂi‘k—ﬁ at an _en

portion incl ud ensitive lLayer thah rgét@nﬂ(ﬁJUheiggﬁ
area. where th ve nmenber is allowed to contac b+ ;

el ectrification in said hi gh2 Fnpedance does not resu! t i rom
material being in contact with the outer surface of said photosensitive

layer. 2. The elagotliernpuyitist op e afdaokerengietphotostnsiive memmet i allbwed!gi m
1, wherein the el ectrophotographi c photosensitive nmenber conprises one or

nmor e i nt er | ayer sonfachi gtith nthed abectrifioation emeahs; pmxfdt osﬁéahs electrephagographid
.the el ectroconductive support,_ at an end portion of the_ contacting zone
where the el ect PhPIQssnsitive meraber and said &REF@SE gne greans being mtﬁgréted into one

nier| ayers. bel OSSP BrBorCRGbYTaRE H5 B R ot o BsRonhSerentin.

3. The el ectropl ?&ghﬁphlc phot osensitive nenber according to claiml,
wherein pul se vo? age derived by superposition of DC voltage and AC vol t age
is applied to the electrification neans.

9. The process cartridge according to claim 8,
wherein the electrophotographie photosensitive member
comprises one or more interlayers of high impedance,
between the photosensitive layer and the |
electroconductive suppoxrt, at-an end portion of the
contacting zone Qhefe the electrificetion meﬁber is
-allowed to contact with the electrophotographic
photosensitive member, and at least one of the
interlayers being not provided at the portion except'

for the end portion.

10. The process cartridge according to claim
8, wherein pulse voltage derived by superposition of DC
~ voltage and AC 001tage is applied to the

electrification means.

11. The process cartridge accordihg to claim
9, wherein pulse voltage derived by superposition of DC

voltage and AC voltage is applied tb the
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REPLACEMENT SHEET 22 JUL 1997 4. The el ectrophot ographic ph:tmsaﬁEiEMWSHEET.
menber according to claim2, wherein pulse voltage derived By supaélzo

of DC vol t age and—ACvoltage—+s—applied to the electrificat obatere
The el ectrophoto rihl c_phot osenS|t|ve menber according to

.............

the interlayer aceo | onepot han [errjcm 6. j g
el ect rophot ogr aphi ﬂ ve nmenber according to clai S\m‘evﬁéﬁf\%%%ﬁ‘“ |
interlayer has a t ngifrom1l1l to 100 [err]. 7. he  REPLACED

el ectrophot ogr aphi ¢ phot osensitive nmenber according to claimb, wherein the
interlayer has a-thickness ranging from1l to 100 pm 8. A process cartri dge
conprising an el ectrophot ographi ¢ photosensitive nenber, a contact

el ectrification neans hagi.ngTae process cartridge according to claim

9, wherein the interlayer has impedance of not lower

than 10%% Qecm.

13. The process cartridge according to claim
9, wherein the interlayer has a thickness ranging from

1 to 100 pm.

14. The proé_ess cartridge according to claim
12, wherein the interlayer has a thickness ranging from

1 to 100 pm.

5. An 'elec_trophot'ographic, apparatus comprising an
electrophotographic photosénsitive member having a photosensitive layer
formed on an electroconductive support, an electrification means having an
electrifying member in contact with the electrophotdgraphic photosensitive
member for electrifying the electrophofographic photosensitive member on
applicatibn of voltage, an imagewi_sé exposure means, a developing means,
and an image frénsfer means, wherein the photosensitive member has higher
impedance (_n_°cm) at an end portion including the photosensitive layer than
at other porﬁon of the area whére the photosensitive member is allowed to

contact with the electrification means.




electrification nmenber, and at | east one neans sel ected frpmREshacE. {fﬁﬁﬁﬁi.:

devel opi ng neans, and a cl eani ng-nmeans: sai d el ectrophot ogjjaphic
- phot osensi ti ve member conprising an el ectroconductive supp rmat@n@]a.JUL_.JggZ----

TS

phot osensitive |l ayer formed thereon, the el ectrophot ogr aphle=photosen

. menber being electrified by applying voltage to an eIectriFT%&??&ﬁjﬁﬁéﬁ%iuL"”*

brought into contact therewth, mheralﬂQrmaphotosensitive menber has

hi gher inpedance ([err] cm at an end portion including the photosensitive

l'ayer than Date: 22 phd sl@%ace ¥ -thd pHd@isqieditDie Ghebaragga where

t he photosensitive nenber is allowed to contact with the electrification

means; and sai GfRjelC tyheb ialage atfans fem! adserslidansd neitiera aolleaaingat | east

one nmeans being integrated into one body so as to be denountable fromthe.

mai n body of ameanac tii70 o regoseh ianya prEmaining Un-ftweans Hzesaed ctonherdge

according to claim8, wherein the el ectrophot ographic photosensitive nenber
and is treated for charge elimination by pre-exposure

light 18 from a pre-exposure means (not shown in the
-drawing) for subsequent image formation. In the
present invention, since the primary electrification is
conducted by a direct electrification means 11
employing an electrification roller or the like, the
pre—expoéure is not essential.

In the present invention, two or more of the
aforementioned constituting elements including the
electrophotographic photosensitive member 9, the
primary électrification meahs 11, the develdping means
13, the cleaning means 17, and so forth of the
'electrophbtographic apparatus may be integrated as a
:process cartridge so as to be demoﬁntable f:om the main

body of the electrophotographic- apparatus such as a

copying machine or a laser beam printer. For example,

‘at least one of the developing means 13 and the cleaning

means 17 is integrated with the photosensitive member 9 and

the primary electrification means 11 into a cartridge 19

which is demountable from the main body of the apparatus

by aid of a guide means such as a rail 20 in the main body

of the apparatus.

When the electrophotographic apparatus is

employed in a copying machine or a printer, the image



conprises one or nore interlayers of high.inpedance, bet © EEALREEVENT SHEET |

photosensitive layer and the el ectroconductive support, an gagdﬂﬁgﬁgﬁﬁ
.of the contacting zone where the electrification nenber il Dxitd L 1 A

contact with the el ectrophotographi c photosensitive menber=—=anto at T east
one of the interlayers being not prOV|dgg at the portion except for the end
d

“portion. 10. The process cartridge aCc I'ng to claim
vol t age derived by superposition of DC voltage and AC vﬂ“’ BllmﬂHlﬂllﬂm to
the electrificayiAT IRaDEAIMED The process cartridge according t# chaim9

wherein pul se vol tage derived by superposition of DC voltage and AC vol tage
is applied to the el. ecAnl élecaophotographic photmmwmemlﬁfléﬁmpnsmg an

electroconducuve support, and a photosensitive layer formed thereon, the

electrophotographic photosensitive member being electrified by applying
voltage to an electrification means brought into contact therewith, wherein the
photosensitive member has higher impedance (@ cm ) at an end portion
including the photosensitive layer than at other portion of the area. where the
photosensitive member is allowed to contact with the electrification means,
wherein said higher impedance does not result from material being in contact

with the outer surface of said photosensitive layer.

2. The electrophotographic photosensitive
member éccording to claim 1, wherein the
electrophotographic photosensitive member comprises one |
or more interlayers of high impedance, between the
Jphotosensitive layer and the electroconductive support,
at an end portion of the contacting zone where the
electrification member is allowed to contact with the
electrophotographic photosensitive member, and at least
one of the interlayers being not provided at the

portion except for the end portion.

3. The electrophotographic photosensitive
member according to claim 1, wherein pulse voltage
derived by superposition of DC wvoltage and AC voltage

is applied to the electrification means.



Date: 2 2 JUL 1997 - 29 12. The process cartridge accordi%n’@*ﬁl@%ﬂﬁ%“fﬁs”gi'-
wherein the interlayer has inpedance of not |ower than [efir] cm 223JumThga?

. process cartri “ ucl aim9, wherein the inter|dy®¢ -hag. g
t hi ckness rangﬁ-mnmmu ““mnﬂ* pm 14. The process cartridg Tding t o

~claim 12, wherein thetint er] ayer has a-tg¥ckness ranging from1 to 100 pm

15. An el ectrophot ographi c apparatus conprising an el ectrophot ographic

phot osensi tive nmenber havi ng.a phot %Hﬁi | e . Ak

el ect roconducti ve supporaqt: %rlf‘eele c%crqis [ cacﬁ%%grééfé %@é?ﬁgegﬁlg ggt rifying
menber in contact wth _the g t hi 6, 01 neidi ¥v§1¢88ker for
electrifying thg‘egl}ggtcrt o) O&%&g‘gap}%oypﬁg{ %’en@?t | ve&ﬁunber on angIei cation

of voltage, an id\%gﬁ)@ds% fodBaAh & WY &t OPtdge "BAASACARELBAgETRgE

transfer means, érel n the photosensitive nenber has higher inpedance

([err] cm at a?_ste%g,pq_q_retd %:eitﬂfé Wi 204 i e ansdas ve | ayer than at

ot her portion o ar ea re the photosensitive nenber is allowed to

S. The electrophotographic photosensitive
member according to claim 2, wherein the interlayer has

impedance of not lower than 10'° Qecm.

6. The electrophotographic photosensitive

member according to claim 2, wherein the interlayer has

a thickness ranging from 1 to 100 pm.

7. The electrophotographic photosensitive
member according to claim 5, wherein the interlayer has

a thickness ranging from 1 to 100 pm.

8.. A process cartridge comprising an electrophotographic
photosensitive member, a contact electrification means having an
electrification member, and at least one means selected from the group of a
developing means, and a cleaning means: said electrophotographic
photosensitive member comprising an electroconductive support and a
photosensitive layer formed thereon, the electrophotographic photosénsitivé
member being electrified by applying voltage to an electrification means
brought into contact therewith, wherein the photosensitive member has higher

impedance (. <cm) at an end portion including the photosenéitive layer than
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contact with the electrification neans. TH' S SHEET HAS BEER -Thitd S&HET

Has Been Repl aced -30- 16. The electr II lmmmm“oar at lis_ accpdililo 1897
.cl'aim 15, wherein the el ectrophot ogralﬂl mlﬂﬂ ve ey ConprlEesT
one or nore insulative |ayers, betweerf tlie photosensitive Mayer and the 5
_el ectroconductive support, at an end portion of the contacting zone where
"the electrification nmenber is allowed tag contact with the

el ectrophot ographi ¢ phot osensitive nmenber, and at |east one of the

i nsul ative | ayers being not provided at the portjon 10 except for .th
end portion. 14 obhercpextiepnhef Jdtafried HBSEFaF%% BRI T V%I“Eﬁrﬁ"ﬁ%,

sherei n pul e yol Lage deri ved. by, SURSIROSE) O Ol G HEE G AUldYC i 20

|

said electrophotographic photosensitive member and said at
least one means being integrated into one body so as to be
demountable from the main body of an electrophotographic

apparatus.

9. The process cartridge according to claim 8,
wherein the electrcphotographic photosensitive member
comprises one or more interlayers of high impedance,
between the photosensitive léyer and the
electroqonductive suppbrt, at an end portion of the
céntacting zone where the electrification member is
‘éllowed to contact with the electropﬁotographic
phbtosensitive member, and at least one of the
linterlayers being not provided at the portion except

for the end portion.

' 10. The process cartridge according to claim
8, wherein pulse voltage derived by superposition of DC
voltage and AC voltage is applied to the

electrification means.

11. The process cartridge according to claim

9, wherein pulse-voltage derived by superposition of DC

voltage and AC voltage is applied to the electrification

means.



15 to the electrification neans. 18. The el ectrophot ogra. rﬁ@;m;mmggr
according to claim 16, wherein pul se voltage derived by supgrposifion of DC
*voltage and AC voltage is applied 20 = to the electrificat] amee

The el ect rophot ographi ¢ apparatus according to claim 16, whi
. interlayer has inpedance of not |lower than [err] cm 25 20. The

el ect rophot ogr aphi ¢ apparatus according to claim16, wherein the interlayer
has a THI S SHEET HAS BEEN REPLACED Thjg Sheet Has 'Beerr*RerJraeed—-\S 1

- thickness ranging from1 to 100 pm 21. The el ectrop nmﬁﬁ"”r apparatu

T

12. The process cartridge according to claim
- 9, wherein the interlayer has impedance of not lower

than 10% Qecm.

13. The process cartridge according to claim
9, wherein the interlayer has a thickness ranging from

1 to 100 pm.

14. The process cartridge according to claim
12, wherein the interlayer has a thickness ranging from

1l to 100 pm.

I15. An electrophotographic appa;atus comprising 'an
electrophotographic photosensitive member baving a photosensitive layer
formed on an electroconductive support, an electrification means having an
electrifying member in contact with the efectmphotographic photosensitive
member for electrifying the electrophotographic photosensitive member on
application of voltage, an imagewise exposure means, a developing means,
and an image transfer means, wherein the photosensitive member has higher
impedance (o -cm) at an end portion including the photosensitive layer than
at other portion of the area where the photosensitive member is allowed to

contact with the electrification means.



accofdrng to claim 19, wherein the interlayer has a 5 t hi ckness rangi ng
froml to 100 [err].
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ELECTROPHOTOGRAPHIC . PHOTOSENS ITIVE
MEMBER, AND PROCESS CARTRIDGE AND
ELECTROPHOTOGRAPHIC APPARATUS
EMPLOYING THE SAME

ABSTRA F TH L R

An electrophotographic photosensitive member is
disclosed which has an electroconductive support and a
photosensitive layer formed thereon. 'The photo-
sensitive member is electrified by applying voltage to
an electrification means brought into contact
therewith, and it has higher impedance (Q*cm) at an end
portion than at other portion of the area where the
photosensitive member is allowed to contact with the
electrification means. Also, a process cartridge énd
an electrophotographic apparatus using the

photosensitive member are disclosed.



