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" ELECTROPHOTOGRAPHI C APPARATUS The present invention relates to

el ect rophot ogr aphi ¢ apparatus having a reduced tendency to deterioration 5
.of image quality during continuous and repetitive operation. Various
forms of el ectrophotographic apparatus are known in which a photosensitive

menber form ng part- of 10 the apparatus is wused repeatedly and such
apparatus nmay conprise a |aser beamprinter, a LED printer, a liquid
crystal printer or an ~ofdinary el ectrophotographic copier.
I n such apparatus there are di sposed . around t he

el edfr ophot ogr aphi ¢ 15 EPECTRCEPHOTOGREPHIE NRBPARATUS har ger,  an i mage
exposure unit (including mMeans 1or generating spots ofr fttght that carry

i mage information, for exanple a | aser beam generator, a liquid crysta
shutter array or an LED array), developing neans, neans for exposing
“the 20 menber The rpresent himyentien eoalates dependebgetpophotegraphic
parti cul ar el ect rophot ogr aphi c process which the apparatus is to
carry out. In a rcpparates prheetnga phoeducedi tendeneybte detegiorationst

electrically charged positively or negatively by neans of a charger and
then subjected to ?felfeag@ sequality during continuous and repetitive

operation.

Various forms of electrophotographic apparatus are

known in which a photosensitive member forming part of

10 the apparatus is used repeatedly and.such apparatus
may comprise a laser beam printer, a LED printer, a
'1iquid crystal printer or an ordinary
electrophotographic copier. In such apparatus there

are disposed around the electrophotographic

15 photosensitive member a charger, an image exposure
unit (including means for generating spots of 1light

that carry image information, for example a laser beam
generator, a liquid crystal shutter array or an LED
o array), developing means, means for exposing the .
20 member to remove éharge thereon etc depending on the
particular electrophotographic process which the

apparatus is to carry out.

In a repetitive process a photosehsitive member is
25 first electrically charged- positively or negatively

by means of a charger and then subjected to image-wise



-2- exposure to forman electrostatic |latent inmage on the nenber. The
menber s then- noved to a devel oping station at which it is devel oped by
nmeans of a toner. The resultant toner inmage is transferred on to a5
transfer paper, residual toner on the photosensitive nenber i's renoved at-
a cleanlng station and the residual charge on the phot osensi tive member is
~erased by a further exposure. Wen the process is carried out

repeatedly various problens arise Wt @& —can | ead 10 to deterioration
inimge quality. A first problem is the so.called "image fiow':
phenonenon in whi SHPORUTRCSS! EQHE P G SSTFOS RIS HAKETY MRS (the =

sur face, and thlswgpgnonenon 15 results from the . attachpent. of

subst ances EXst i vilt t BeMRETs uifac Fhen ¢ H@Vﬁ%t%&lﬁqwq;@ﬂ%er

Such substances e_paper ,dust ener ed fro e transf aper_e.

under conditi ons g%ﬁr‘&ﬂ ﬁ% W&'ﬁt"?? it %i @gﬂ’ é’z{)ri ‘ted

as a 20 resul f S | t &ﬁﬁg

ni trogen oxide Fgrgneggrsgrﬁ%% Q:he%%?g%g e?‘&%e Arlssect(}%(? probl'em i g so caﬁ I ed

"image-fadisng” Whigghnkted gagememldume%nexaonsuw&carﬁitoéeamruﬁ |

charge transporting materi al formng part - of

photosensi tive npahBerbeseneyemodedcdaitn BeSiclidanding/ station and the
residual charge on the photdsensitive member is erased
by a further exposure. When the process is carried

out repeatedly' various problems arise which can lead

10 to deterioration in image quality.

A first problem is the so called “"image flow" .
phenomenon- in which the resultant image appears to
ha#e flowed over the surface, and this phenomenon -
15 resultS_.from_ the attachment .of_ substances of low-.
-resistivify_ to the surface of the photosensitive
membef, _ Such substances_may be paper dust generated
from the transfer paper e.g. under conditions of high
humidity, - in the presence of ozone generated as a (—
20 reéult_of cbrona.discharge. and in the presence of |
nitroéen qxide' formed from ﬁhe ozone etc. A second
problem is so called "image-fading" which is. a
 phehoménon where a superficial layer of charge
transpbrting material forming . part of | the

25 photosensitive member becomes reduced in resisitivity.



-3- due to reversible deterioration of t he charge transport
material. These two problens lead to a significant deterioration 5 of

., imagerquality so that various counterneasures have been taken. For
exanmpl e, in order to,.reduce the problemof image flow it has been attenpted
or proposed to minimse the 10 occurence of paper dust in the supply
systemfor the transfer paper, to denvisten the nei ghbourhood of the
surface of the photosensitive menber, 40_provide a device for forcibly
removing attachnents of |l ow resistivity on the photosensitive nenber:

and™to effect 15 que deyel ARVERS1bYe COUSEEP SraLYSH OPeSs | aYERoCONLAlpiRg a

magnetic toner to contact the photosensitive nenber as described I'n
Japanese | aid opefrgipd + aRteERd]1 On nunber 188960/ 1985. In order to
reduce the problemof fading, it has for exanple been attenpted to provide
a 20 devi ce for forcably renoving generated ozone as disclosed
I n Japanese | aid open patent application nunber 63630/1986, and to search
for a material rcBhiesantwe pxeblensrbeadnto Taes igmiticanttdetentorasionsul t
in increased cost, -enlargenent of the size of 25 the apparatus and
ot her dif%icultief image padbity so that various countermeasures have
been taken.
For example, in order to reduce the problém of image
flow it has been attempted or proposed to minimise the
10 occurence of paper dust in the supply system for the
transfer paper, to demoisten the neighbourhood of the
surface of the photosensitive member; to provide a
device for forcibly removing attachments of low
resistivity on the photosensitive member and to effect
15 development by causing a developer layer containing a
magnetic toner to contact the photosensitive member as
described in Japanese laid open patent application
number 188960/1985. 1In order to reduce the problem of
fading, it has for example been attempted to provide a
20 - device for fdrcably removing ‘generated ozone as
disclosed in Japanese 1laid open patent application
number 63630/1986, and to search for a material
resistant to deterioration. The above countermeasures
result in increased cost, enlargement'of the size of

25 the apparatus and other -difficulties. Furthermore,

even if these countermeasures are applied, the above



even if these counterneasures are applied, the above -4 nmentioned

probl ens of

I mge-flow and fadi ng are not conpletely solved. It has

been found  that the above nentioned 5 deterioration in i mage
gquality.can be reduced by an electrophotographic appar at us in
which  the photosensitive nmenber has a surface with particul ar abrasion

characteristics so that an ordinary cleaning step can renove |ow
resistivity attachnents and charge 10- 4 ~transport material which has
becone deteriorated. The i nvention provi des an el ectrophot ographkcg,.

appar at us

conpmentipned probleme| ecfr ophagegfapki anghfadingsarevaot

menber and neans for applying an 15 el ect rophot ogr aphic cycle to

the el ectrophot ogempletelyteckvedti ve  nenber, - wherein said neans
el ectr ophot ogr aphi c cycle i ncl udes abrasi on means

for applying

conprising a

an

cl eaning blade, the photosensitive menber conprises

a ~ lamnated 20

generation | ayer ad a R3Bir gePhnspbPEndayethafspokh | APPKEs Beatiosads

substrat e,
of the phot

hot osensitive_ nenpber _including a charge

erioration in imadge qu y can reédu

ndiﬂuaégrasion TeEans._causes anaf9£asion 82 t he sggéacgylaggr

5gsensi tq

10

15,

20

electrophotographic apparatus  in which the
photosensitive member has a surface with particular

abrasion characteristics so that an ordinary cleaning

step can remove low resistivity attachments and charge

transport material which has become deteriorated.

The . invention _pro#i@es - an electrophotographic
appaiatus ' comprising ~an ~ electrophotographic
photosensiti#e member and means for applying an
electrophotographic cycle to the electﬁophotqgraphic

photosensitive member,  wherein said means for-

applying an electrophotégréphic. cycle includes

abrasion means comprising a cleaning blade, the
photosensitive - member comprises a laminated

photosensitive member including a charge generation

layer and a charge transport layer disposed in this

order on a substrate, and the abrasion means causes an

abrasion on the surface layer of the photosensitive

member at a rate of 2508 or more per 1000 electro-

photeraphic cycles applied to ‘the photosensitive

member.

/



menber at a rate of 250[err] or nore per 1000 el ectro- photographic cycles

applied to the photosensitive nenber. The invention will be further
described, by way of exanple only, with reference to the acconpanying
drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS 5 Figure 1 is a

schemat{ c view of af essential part ofgan enbodi ment of the
el ectrophot ographi ¢ apparatus of the present invention. Figures 2A to 2C

are graphs each G IR SEPORETEY 1 OGS e 0PLRGY| Sby Ol of

phot osensitive 10 nenber conprising a charge transport layer (CT.L.) on a

charge generati onslAysle (Gofiy, ) With herdbesdmess € tiite ChacgompaRPERg! t

| ayer. Figure 3 is a graph shomﬁng t he dependency of the surface potenti al
of a photosensitigeawEiger 15 conpr|5|ng a |lam nated structure of

i nt er nedi at e Iayer/char ranspor.t (C'Tl_g/charge genera- tion

| ayer (C. G L., sBBHEE Eﬁﬁﬁ NtQFt Ew@ﬁkﬂlﬂﬁ,the charge generation

| ayer. In Figures 2A - 2C and 3,, VD denotes a dark 20 part potential, VH a
nediumt(nmagotential; afdoure,’'1 is a schematlc view of an essential

part of an embodiment of the electrophotographic
apparatus of the.preseht invention,
Figures 2A to 2C are‘graphé each showing the
- dependency of the surface potential“of a photosensitive
10 Tember comprising a charge transport layer (C.T.L.) on
a charge géneration layer {(C.G.L.) on the thickness
of the charge transport layer.
Figure 3 is a graph showing the dependency of
the surface potential of a photosensitive.member
15 comprising a ‘laminated structure of.intermédiate
layer/charge transport layer (C.T.L.)/charge genera-
tion layer (C.G.L., surface layer) on the thickness
of the charge generation layer.
In Figures 2A -~ 2C and 3, Vb denotes a dark
U/ 20 part potential, Vg 2 medium toﬁe p¢tentia1, and vy, a

light part potential.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is a schematic partial view showing
25 an essential part of an embodiment of the electro-
photographic apparatus acdording to the present

invention.



Iiéht par(t potential. DETAI LED DESCRI PTION OF THE I NVENTION Figure 1 is a
schematic partial. view showi ng 25 an essential part of an enbodi nent of the
el ectro- photographic apparatus according to the present invention. L 6-
Referring to Figure %, the el ectrophotograhi c apparatus conprises a -
phot osensi tive nmenbér 1 and around the photosensitive nmenber 1, a char ger
2, an inmage exposure system 3 for form ng -an electrostatic Iatent 5 i mage,

a devel opi ng apparatus 4R9§¢raé96|6§|ﬁggpw@ ﬂaté#@|Q%ﬁ$§ﬁﬂﬂﬂ?ﬁ?gﬁﬁnh1QSto
forma toner image, a transfer charg for transferr;mg)the toner im %J--'

from the photos P?F?EuﬁeﬁB@Pr sﬁﬁté photosensitiyge mepber J ang
Shfoeer 11 - HRRESE AR, SRR {1 e e R 1o
! oo {TAeRAaAS. EUALHRL PO b B SRR Ml e
photosenS|t|v§ nfﬂ@&é a agggloﬂihgngﬁpgrg%ﬁg'Hh%or developing the
latgnt ;mage with a toner 5 to form a toner image,
a transfer charger 6 for trapsférring'tha toner_image
from the ph¢tosensitivé member .1 onto a trahsfer paper.
'7, a cleaning unit 8, and an exposure system.9_fo£
10 erasing remaining charges on the photosensitive
member 1. _ N
| In operation, the photosensitive member is
first uniformly charged by the charger 2 and then
exposed to an original light image through the image
15 .eprsure 3ystém.3 to form a latent image on the
photosensitive member 1. Theﬁ, a toner 5 from the
developing'apparatus 5 is attached tb'the latent
_ image.oﬁ ﬁhe photosensitive member 1 to form a toner
image.. Thé toner image on theﬁphotosensitive'member
20 _1 is then t:ansferred to a transfer paper 7 by means \—/'
of the transfer charger 6. Thé remaining.tonér'on |
the photosensitive member 1_is.then removed by the
cleaning un;t_&,_and the remaining charée on the
phothensitivé member is erased by exposure from the
25 expoéure system 9. | . |
In the present invention, instead.of;taking

countermeasures against the factors causing image -



devéloping apparatus 5 is attached to the latent image on the

phot osensitive nenber 1 to forma toner imge. The toner inage on the
Jphotosensitive menber 20 1 is then transferred to a transfer paper 7 by
means of the transfer _.charger 6. The renmi ni’ng toner on t he photosen3|t|ve
menber 1 is then reroved by the cleaning unit 8, and the remaining charge
on the photosensitive menber is erased by exposure fromthe 25 exposure

system 9. In the @ra%ERY @ﬁ?@ﬁ#?§ﬂt19ﬁs%93818?dtaR|ﬁbec6ﬂﬁﬁéFﬁ§as§F€§s
agai-nst the factors caui 8 g 8 h y deterioration involved in
t he Yepeating st ePE B¥C £ siectEeph Bﬁﬂ F8BR¥pAF desgEiPrApaRoNGavdt |t

roducts ca he .de erioration

fromthe surface bb RESHABRCESsaLUALP: PUBSRENDAE the: REPABEES| ESHRADS: ne

e e B HE. e PR L B

Do e L B et 1R, SESER A, el B

means to prevent stab11121ng the image quallty.

More specifically, paper dust attachments and
ozone degrédation pfoducts in tﬁe neighborhood of the
photosensitivé member surface are removed by scraping

.10 the surface layer of the photosensitive member at a
specified rate by abrasion or wea;ing means to prevent

- the lowering in resistivity of the photosensitive
member surface, whereby clear latent images can be
stably formed.

15 in an electrophotographic apparatus, such an
abrasion characteristic or scrapability of a photo-
sensitive member is determined through combination of
several factors, such as the abrasion characteristic
of the photosensitive member per sé, set cleaning

W/ 20 conditions, and properties of a developer such as a

toner. Accqrdingly, in numerically defining the

abrasion qharacterisﬁic'of the surfacellayer,_it is

considered proper to define thé change in thickness

of the photosensi;ive member for a specified number of
25 rotations of the photosensitive member or electrophoto-

graphic cycles applied to the photosensitive member.

However, the relation between the number of rotations



tﬂ@ lowering in resistivity of the photosensitive nenber surface, whereby
clear latent inmages can be stably forned. 15 In an

el ectrophot ogr aphi ¢ apparatus, such an abrasion characteristic or :
scrapability of a photo-. sensitive menber-g-s deternined through conbinatioh
of several factors, such as the abrasion characteristic of the

. phot osensi tive nenber per se,.set cleaning 20 conditions, and properties of
a devel oper suclangs thet mmrbezm:tﬂ)rabp]@g/ cam mmrdepéxt@:.mngmm vigridies.
abrasion characteristic of the surface layer, it is considered proper tof
define the chandectoxnshi cunks asfthehshaps s ridie iphotosersitive a speci f e d
nunber of 25 rotations of the photosensitive nenber or el ectrophoto-
graphi ¢ cycl es mepbiedd tio &he pivuldnden and isitianekfiky R SeaBlessation

bet ween t he nunber. of rotations -8- and the_ nunber_ of co es can_vary
“dependi ng on vaengdesEadedits a%c’ﬁsa§-ecqgéﬂ§h’af& ah endlessibethdaying
menber, i.e., a cylinder and. neter eanl ess_endl ess beI% and its
length and arP efdiS€ad F0d iﬁa‘i/ eoc 1 t%ntifc?@l?’f VEPPERITY® and

other apparatus a%d Yocess cCco% J!t-:[:!oqpss, s uc(i'xh &5 & IP{&?SSQ 3195&9 &
pre-rotatlon perlod and post-rotation period.
-ﬂBased_on the above knowledge, we -have studied
surface cleaning conditions for effeCtively preventing
10 image qualiﬁyﬂdeterioration. :As a'resﬁ1t, we have
found it pfOper that the surface layer of the photo¥
sensitive member is abraded of-scraped off at a rate
of 250.; or more for each 1060 électrOPhotOgraphic
cycles applied to the photOsensitiVe member (Herein,
15 only nOrmal,electrophotOgraphic cycles are considered
as a baSis,-and pre—rotation.and pQSt-rotation.are
excluded. 1In the case of a multi-color electrophoto-
graphic process, each color formation step basically
involves a unit electrophotographic cycle.). If the
20 abrasioh loss.per 1000 rotations (i.e., 1000 electro-
ph&fographié-cybles) is 1ess_than 250 A, low-
resistivity attachments are not sufficiently removed
- from the surface layer but are gradually accumulated
and the layer of ozone-degraded products in the
25 neighborhoba-of'the surface gradually increases its
" thickness, so that the image éuality degradation along

with increase-in number of copying cannot be obviated.



'pre{rotatLon period and post-rotation period. Based.on the above know edge,
‘we have studied surface cleaning conditions for effectively preventing 10
.image quality deterioration. As a result,.we have found it proper that the
surface | ayer of the photo- sensitive nenbes-ls abriaded or scraped off at a
rate of 250 [err] or nore for each 1000 el ectrophot ographic cycles applied
to the photosensitive menber (Herein, 15 only nornesd el ectrophotographic
cycles are consi dered as Bvémsin, thendrggion &it2%h Aner posxe r otk i on are
excluded. In the case of a nmulti-color electrophoto- g hi c ocesse each
col O formati on SARAHER CLPFS Pei ol ARG rotaLions cts rm& glphﬁ‘éo Hcle.).
If the 20 abrasion | oss per 1000 rotations '. 21000 el ectro-

phot ogr aphi ¢ cycl¥%)Me%e + Sartham Pé?ﬁf%al?% Q%SIFSQJFW‘?Watﬁ%hMtS are
Soeur o'’ SRR 28 R e et (LRI LY
nei ghbor hood of the surfac radual NCcreases ess so that t he
i mage qual ity Iaed?eactﬁlﬁ%n %ﬁf ﬁft%aréaet?n )trrfﬁﬂ)% kj; Shnot
be obvi at ed. f%tltude for factors not relating to the surface
abrasion but relating to the image quality deteriora-
tion in an electropﬁotographic'aﬁparatus, suc@ as an
ozone concentration in the apéaratus, quantity of
10 paper dust generated in the paper supply system, and
humidity and temperature around the photosensitive
member and allows easier designing of the apparatus.
.Further, in an electrophotographic apparatus
sﬁch as a laser beam printer for example wherein an
15 electrostatic.latent image is formed at a high
resolution by laser beam spots, image quality
deterioration such as image flow or fading is much
more liable to occur than in an ordinary copying
machine. Accordingly, in such an electrophotographic
N\ T 20 appa;atus, a larger abrasion rate is required, pre-
ferably 800 i or more, further preferably.1500 i or
more, per 1000 rotafidns of thé photosensitive member.
This also holds true with an ordinary type of copying
machine requiring a still higher resblution. Herein,
25 . the abrasion rate oflthe surface layer of a photo-
sensitive member is based on values measured by usiné

an eddy current-type f£ilm thickness meter available



Evén in the region of 250 A or nore, the abrasion |oss per 1000 rotations
Is preferably 500 A O or nore, further preferably 800 A or nore, for the
ef fectiveness of the present invention. This is 5 because a | arger abrakion
rate allows a|arger.proper |atitude for fgqbgrs not relating to the

surface abrasi on but

el ect rophot ogr aphi ¢ appar at us, such as an ozone concentration in the
apparatus, quant ighsOfxEhep Raper dust generated in the paper supply system

and hum dity and tenperature around the photosensitive nmenber and al |l ows

easi er designing of the gmpafid UsthéHrhdRd, spasl £16m!8PRROEATELRARKI C
apparatus such as a | aser beamprinter for exanple wherein an 15

el ectrostatic | alseich iamgindge+PIoRdand Padifl c&GSLEt bpnabyreases haam -
spots, inmage quality deterioration such as image flow or fading is nuch
more |iable to oclearness iandrescluwtigncopyeébgctrostaticAtadedtngl y,
such an el ectrophot ographic 20 apparatus, a larger abrasion rate is
required, pre5 f dmaigies 80thgre rdreralso eobservedrophefr ephehomesdOsiichr] or

nore, per 1000 rotations of the

with an ordi naryasyg&osma Jisg nPIaehi skrealssi ernhlackt spethj baeause

resol ution.

Her ei n,

10

15

20

25

the surface'to.hinder'imagewise exposure. These
phenomena are:concerned with many factors such as a
toner material composition, devélopment conditions, -
input image density, transfer cogaitions, cleaning

conditions, material composition of the surface layer,

relating to the image quality deteriora- tion in an

Rk

in

25 the abrasion rate of the surface | ayer of a photo-
of attachment of a toner or additive to thé toner onto

etc. Tt has been found‘that the abrasive characteris-

tic also has an effect of suppressing these phenomena.
This is considered because the attached toner or
additive is removed along ﬁith-the'ébrasion of.the
surface layer éimilarly as in prevention of image-flow

and image-fading.

Fﬁrther, an elecﬁrcphbtographic photosensitive

member comprising an organic photoconductor generally

has a tendency to be degradéd and cause an increase in

remaining potential when exposed to strong irradiation

of natural ‘light. More particularly, this difficulty

' is caused by irradiation of a“éhatgé transport

material in the neighborhood of the surface due to

irradiation of-ultraﬁiolet'rays;“ Accordingly, if the

photosehsitiveumember is exposed to external light in

<5

phot osensitive nenber. This also holds true

v

¥



‘'sengitive menber is based on val ues neasured by using an eddy current-type
filmthickness neter avail able -10- from KETT Co.- On the other hand,
.apart fromdifficulties such as.imge-flow and fadi ng caused by decreases
in:clearness and resolution of electrostatigy{atent 5 inages, there are

al so observed ot her -phenonena such as ground fog, black streaks or black
spots because of attachnent of a toner or additive to the toner onto the

surface to hi nder dridRgewcs @lexdPa8iHHe . p INYRFR] RIRONE b A Xt ied Wit h
many factors such as a 10 toner material conposition, devel opnent
condrtions, input tomeye densiliean tthen dhargendidticons,indgesniaty thwndi tions,
mat eri al conposition of the surface |ayer, etc. It has been found that the
‘abr asi ve char act ecicgresipond iswy hpaxten afef dctahife suppraasss rfipggisge. Also
phenonena. 15 This is considered because the attached toner or additive is
renoved al ong wit Hnt Highicasieon io¥ amelaatraphatognapliig |apparatms n
prevention of image-flow and inmage-fading. Further, an el ectrophotographic
phot osensi ti ve 20 “hemgdn é&?pﬁtm%@geaﬁmmfc s Rhaheasn gt igen aenbsr
is abraded to some extent, the partd degraded by
‘ultraviolet ray exposure are scraped off along with
successive copying to suppress occurrence of image
fog.
L,/ : 10 The present invention is particularly signifi-
' .cant for a small-sized electrophotographic apparatus
using a cylindrical phoﬁosensitive member (drum) having .
a drum diameter of 60 mm or less, particularly 30 mm
or less.
15 More specifically, where a small-diameter
cylindrical photosensitive member having a drum
diameter of 60 mm or less, particularly 30 mm or less,
is used for copying, an increased number of rotations
is required for a unit number of copies compared with
14 o 20 a case where a large-diameter photosensitive member
is used. As a result, a unit area of the photosen-
sitive member surface is.mofe frequency exposed to
ozone, nitrogen oxides, etc., so that a drum of a
smaller diameter causes an increased degradation.
25 ©Under such severe electrOphotograéhic'conditions,

satisfactory results have not been attained by conven-

tional countermeasures to image-flow and fading.



hds a tendency to be degraded and cause an increase in remaining potenti al
when exposed to strong irradiation of natural light. Mre particularly,
this difficulty is caused by irradiation of a charge transport 25 material
in the nei ghborhood of the surface due tagigradiation of ultraviolet rays.
Accordingly, if the photosensitive nenber is exposed to external light in
order to deal with plugged paper, to replenish a toner, to clean the '

charger, etc., inmages athheappaaeapabdsnghpar@mammaénzﬂa<ena¢ﬁmuwe

f oggi ng. Also in this case, in an el ectrophotographic apparatus 5 wherei
~the surface Iayphohbgthphphoag@amamhsuethenbaeseatahm&&mtﬂnm:pruwrﬂegﬂn »
the partd degraded by ul traviol et ray exposure are scraped off along with
successi ve copyergelldestipgueddtiesurfeivagels hawjad splved image The -
present invention is particularly signifi- cant for a snmall-sized

el ect rophot ogr aghrdikpesr debsraoragionsy| suiehi asl ipvgesFdes @inde nenber
(drum haV|n a drumdi aneter of 60 mmor |less, particularly 30 nmor |ess.
15 r EadjpBgi-fical ly, - mhere a smal | - di anet er cyllndrlcal

hotosen3|t|ve menber haV|n
P actgrs controlling the abrasion rate of the

_surface layer of the photosensitive member may include:
(1) abrasion characteristic of the surface layer per
se, (2) cleaning conditions affecting the abrasion,
10 (3) development conditions affectinc the abrasion,
(4) material ahd composition.of:asoeveloper:such as a
toner affecting the abrasion.: The respective factors
will be more specifically explained.-
(1) The surface layer of a photosensitive
15 member is composed of a protective layer or a photo-
sensitive layer if the protective layer is not present.
If the proteotive layer comprises'maihly a film-
forming resin or if the surface photosensitive layer
comprises an organic photoconduCtive material of a
20 relatively low molecular weight and a film-forming
| binder resin. The abrasion characteristic of the
film-forming resin constitute a major factor determin-
ing the rate of abraSion of the surface 1ayer. In
-.addition, the abrasion rate can also be controlled by
25 the content of-the low-molecular weiglit organic -photo-
conductive material, addition of a low-molecular

weight compound which is electrophotographically



di aneter of 60 mnmor less, particularly 30 nmor |less, is used for copying,
an i ncreased nunber of rotations is required for_a unit nunber of copies
conpared with 20 a case where a | arge-di aneter photosensitive nenber is
used. As a result, a unit area of the photaggn- sitive nmenber surface is
nore frequency exposed to ozone, nitrogen oxides, etc., so that a drumof a
smal'l er di aneter causes an increased degradation. 25 Under such severe

el ectrophot ogr aphiiaeg¢@ndietiocQns, satisfactory results have not been attai ned
- by conven- tional counterneasures to image-flow and fadi ng. -12- \Wen
~appl ivd to such a small-si(2ed Shectileanihgt odr &bk phatoseasit ivehaemberent

I nvention provides excellent qualities of imges having sol ved i mage
qual i ti.es deteri omayi geseralddy bhe conguctedwbyndladeadilegnifgot Magnetic
controlling the abrasion rate of the surface_|ayer of the photosensitive
nmenber may i ncl udbrugh) cigaadngn £uzr brushi sleandngyhetsyrf g6PeCiPdd Yper

- se, (2) cleaning conditions affecting the abrasion, 10 (3) devel opnent
conditions aff&ct ARigat FEadlrgdzed, elertrapboteararhicoAPEAAYS -of a

devel oper such as_a
P Particularly, in the blade cleaning system, the

abrasion rate of photosensitive member surface layer
may be controlled by controlling factors such as a
blade material, a contact éngle against the surface,

- 10 a linear pressure, a free length, etc. In other

' ~ cleaning systéms, the abrasion ré%e may be controlled
by.changing a load against the surface layer.

(3) In the development step, the factors
affecting the abrasion rate of the surface layer may
15  include: an abrasive material or magnetic material in
a developer, for example, in a one-component developer
system, and carrier shape, carrier size, height of
toner-brush ‘at the time of development in a two-
component developer system.

\ 20 _ (4) In the above-mentioned cleaning step and
thé development step usiﬁg'a certain developer system,
the abrasion of the surface layer is promoted by the
co-presence of a toner. WAccordingly, the abrasion

‘rate can be controlled by selection qf.a toner material,
25 additive and a carrier. '
| In the one-component system toner containin§

a magnetic material, an abrasive material is generally



tqner affecting the abrasion. The respective factors will be nore

specifically expl ai ned.

" is conposed of a protective layer or a photo- sensitive layer if the

protective |layer is_.not present.

control led by 25

termn- .1

el ectrophot ographical |y -13- inert, etc. (2) The cleaning of the
phot osensi ti ve abrasivenpagentadl maybencandecced iy bixdde ,Clagaming,
magneti c brush cl eaning, fur brush cleaning, etc., especially 5in a
smal | -si zed Bl esilbphet agdagphrontppmr itanakert i ditl dsl generallly bl ade
cl eaning system the '

10

15

20

25

preferred that the addition rate is 0.05 - 2 %. If

- the surface'layer is liable to be scratched excessively

by the addition of the additive, it is possible to
co-use a Lubridatihg material to suppress the occur-

rence Oof scratches. Examples _of'the material for this

~

purpqses-mayeinclude metallic salts or esters of long-

" chain aIiphatic acids, and fluorine-containing vinyl

polymers. The addition rate may'generally be
preferably 0.01 - 2 %. These'additives are generally
added to toner.particles'in the form of external
addition, but the.toner partieles can.further contain
polyolefin inside the particles. The polyolefin is
added principally for preventing offset at the fixing
stage; However, the abrasion rate of the surface
layei can be'contrblled by_changing the kind and the
quentity of the'polyolefin;

o In the present invention, .it is preferred that
the ebresibn"meens'cemprises-a'developer, preferably a
Onedcomponent'Sysﬁem developer COntaining a magnetie
material, perticﬁlerly one-combined With'an abrasive
material in order to control the'abrasioﬁ.rate of the

photosensitive member to obtain excellent effects.

(1) The surface | ayer of a photosensitive 15 nenber -

If the Qﬁggective | ayer conprises mainly a
film forming resin or if the surface photosensitive |ayer conprises an

or gani ¢ phot oconductive naterial of a 20 relatively |ow nolecular weight
and a filmfornhageliNdRs BeEeBultheth r%ﬁ&%@&%&@&%&%@Hfﬂﬂﬁﬁfghfﬂg%e
filmformng resin constitute a major factor de - .I'ng the rate of
abrasi on of thelayetaean! Beetontrodddidt chAngling FNAKINA HHGE tH@"
] ‘the content of the |ownolecdl ar wei ght organic photo-
conductive mateofaaddaddohi of eheaabgdsiveemiditar i JhExaRHIQENS MK 1S



abrasi on rate of photosensitive nenber surface |layer nmay be controlled by
controlling factors such as a blade material, a contact angle against the
.surface, 10 a linear pressure, a free length, etc. In other cleaning
systens, the abrasion rate may be control Lqg-by changing a | oad against the
surface layer. (3) 1n the devel opnent step, the factors affecting the
abrasion rate of the surface |layer may 15 include: an abrasive material or
magnetic material in a deuekhper,, ihooraegmebecontraloghRecabpasedh gacel oper
system and carrier shape, carrier size, height of toner-brush at the tine
of ﬁévelopnent i ofatheophotopensitiveveemper spsobtaiflexcellent (4) In

t he above-nenti oned cl eaning step and the devel opnent step using a certain
devel oper systeneffaetsbinstbe pres@ptsdnvensibayediti ésppusfesdely t he
co-presence of a toner. Accordingly, the abrasion rate can be controll ed by
sel ection of a tbhat Kaeepbrpsion mganst FompaAges @afipapingnblpde.

one- conponent system toner. containing a_nmagnetic material, an_abrasive
material is g8nef@e|yse of1a.cigaping hilade, s partigulaplyspdNapate of the

surface . .
tageous in control of the abrasion rate because the

entire surface of the photosensitive member can be
cleaned as well as abraded at a small stréss,ﬁithout
causing local concentration o% stress. It is further
10 preferred that the cleaning blade comprises urethane
rubber having a hardness of 60° ;"80° (as measured
according to JIS-K603) by using a JIS A—tyée hardness
meter) and exerts a linear pressuré of 20 g/cm -
40 g/cm, particularly 25 g/cm ~ 35 g/cm,. against the
15 surface layer of the photosehsitive member. It is
also preferred that the cleaning blade contacts the
photosensitive member at a contact angle (8) of
20° - 30° in a counter direction with respect to the
rotation of the photosensitive membef. .
/ 20 ) The.électrophotographic photosensitive member
used in the preserit invention may comprise_a photo-

sensitive -layer on an electroconductive support. The
has
present invention may-preferably-heav#e a laminated

structure -including a charge generation layer and a
25 charge transport layer.g The charge generation layer
is a layer wherein charge carriers are'generated by

incident light corresponding to image information and



| ayer can be controlled changing the kind and the rate of addition of the
abrasive material. Exanples of the abrasive material may include cerium
oxide, alumna, 5 silica, and strontiumtitanate. It is generally preferred
that t addition rate is 0.05 - 2 % If the surface layer is liable to be-
scratched excessively by the addi ti on of~t&m additive, it is possible to

. co-use a lubricating naterial to suppress the occur- 10 rence of scratches.
Exanpl es of th%_naterial for this, Purposes may ingclude netallic salts or

esters of |ong-REhASNEHAYHTG G HGTR ALH AR Rl R0 thdi TRATIRY | ¥

poYTEr S, e SR ST ARISIE o SRl e iR 5n7 20 These
ot e, e BN OF A AL oA 40 BRLYELE T4 LT O e
oS TLal, R Gl B Ud Mle KRl polna ke o e
e e TR Mo ety s oM E NSRS o
nmagnetic 25 nEigm Mavidey @ @HidKne &£ Bhjm ask id s prpab ash Ver Rt eri al
in order to control the abrasion rate of the photosensitive nenber to
obtain excelle@tﬂGfFth&mi 'The.charge generagidn layer may be
formed'by dispersing or dissolving a charge generation
‘material such as azo pigment, phthalocyaﬁiné pigment,
10 anthoanthrone pigment or dibehipyrene in an appropriate
: binder_resiﬁ-to provide a cdafing compositioﬁ,'and
formihé a layer of the coating composition on the
support by cdéting or vapor-de@bsition by means of a
vaéuﬁm_vapor—deposition apparatus.

15 Thé_chérQe transpgrt_layér'is disposed in
electrical contact with the charge génération layer
and has functions of receivihé Chérge carriers injected
from the chargé'generation iayerrin the presence of an

~electric fiéia and transpdrtiﬁg carriers therethrough.

'26 ' 'The'éharge_transport_layer may'be formed by
dissolving or dispersing a charge-transporting
materiai;'éﬁ¢h asfhydrazone, pyrazo;ine, oxazole,
thiazole or 6§éthiazole, in a film-forming binder resin

to form’a ¢oéting liquid, foildwed_by application and
25 drying. - o
| The charge.transport iaYer. is  formed above

the charge generation layer to form a



Further, in order to control the abrasion rate of the photosensitive menber
to obtain excellent effects in the present invention, it is preferred that
.the_angsion'neans conprises a cleaning_phade. 5 The use of a cleaning

bl ade is particul arly-advan- tageous in control of the abrasion rate
because the entire surface of the photosensitive menber can be cleaned as

wel | as abradeﬂamtnatednphosbgéﬁslwibéOyé €2aysing |ocal concentration of
stress. is further 10 preferred that the cl eani ng bl ade conpri ses

ure}T@ne rubber having a harEheeschatgé etranspbetr lagas oBAsHLedragcor di ng
S-K603) by using a JIS A-type hardness neter) and exerts a |inear
pressure of 20thecewrfaceglayerpand dif & w2 eymed -thd: glhenctapggerst the
15 surface layer of the photosensitive nmenber. It is also preferred that

t he cl eaning btéﬂ%sz@htaﬁaxerHbaﬁhmtth£¢kmesseoﬁeﬁberSatum,cp@faﬁt angl e
([err]) of 20 - 30 in a counter direction with respect to the rotation of
t he photose§S|??¥%r%¥nﬁ%r 39 wm in viewiwf cthrasbphodegrhbhity and

phot osensi tive ne used in the present invention nmay conprise a photo-

sensitive | ayef® %ﬁlEﬂ?ﬁﬂ?%ﬁkﬁﬁﬁﬁh#%&#&upport The present invention

has a | am nated
: In any layer structure, it is preferred in the

present invention that the surface comprises at least
a charge-transporting material and é.binder resin.

10 The binder resin may for ekample be acrylic
resin, polystyrene, polycarbonate resin or may
comprise a cooolymer of monomers constltutlng these
polymers or a mlxture of these polymers.

The electroconductive support may for-example

15 comprise an aluminum cylinder, an aluminuh sheet, or
an aluminum cylinder, éluminum shee£ or plastic
cylinder coaﬁed with vapor-deposited metal film or an
electroconductive film apblied thefeto.

It is possible to provide an intermediate layer



structura I ncl udi ng a charge generatlon | ayer and a 25 charge tranéport
| ayer. The charge generation |ayer is a | ayer wherein charge carriers are

generated by incident light corresponding to i mage information and - 16-
the generated carriers are injected into thegcharge transport |ayer without-
causi ng reconbi nati-on or trapping of the carfiers. In order to- shorten the

“travelling path of the charge carrier, the charge 5 generation layer is

preferably in theoéwée&ftﬁetéiéb&é&méaﬂvé wbﬁlseesanaf tRel ghbtor
| ess, particularly 0.01 - 1 [err]. The.charge generation [ayer may be

formed by di Sper sddifs DE i ¢ SEaYet Nfor €NEr BerP68er 8kl 08 .8}, eimglotedh as a¥o
pi gnent, phthal ocyani ne pignent, 10 anthoanthrone pigment or dlbenzpyrene

in an appropri at eadhidsiBn r@6i chd g+ Dvj elet fos oshapgctespssition, and
formng a | ayer of the coating conposition on.thé support by coating or
vapor - deposi ti on by neansrtloé sumﬁwmmnlapmnreﬂephelphoboappaiaiue mémber
The charge transport layer is disposed in electrical contact with the
charge gener at5 omsed ein drhe Ipeesentct invenbior endy vprngfehabyy bavei ars

-|njected fromthe charge generation layer in the presence of an .
hardness of - 60 g or less, particularly 20 - 50 g. If

the hardness exceeds 60 g, the electrophotographlc
process must be conducted underléévere: conditions,
such as theZQSe'of'increased.amount of an abrasive
10 material in“thé toner or a toner héving a higher hard- L_)--
ness. These cbnditions raﬁhe:.pfévide a fatal scratch |
or damage to the photoéensitiVe member surface because
of the toner, cleaning blade or attached foreign matter
or cause partial- peeling of the‘surféce layer to result
15 in_image.defects. Further, a'foner'containing a large
amount of abrasivé rather deteriorates developing
characteristics. |
On. the other hand, if the surface layer of the
photosensitive member satisfies the above mentioned
2p hardness, high-quality iﬁages free of image defects
can be stably obtained. |
Herein, the surface hafdness of a photosensi-
tive member is measured as follows. A diamond stylus
of 0.5 mm-diémeter is_placed_on the surface of a
25 photosensitive member and the photosensitive member
is rotated in the peripheral direction while placing

various loads on the diamond stylus. The value of the



electric field and transporting carriers therethrough. 20 The
charge transport.|layer may be fornmed by dissolving or dispersing a
.charge-transporting material, such as hydrazone, pyrazol i ne, oxazole,

t ht azol e or
liquid, followed by application and 25 drying. ‘The charge transport |ayer
S fornmed above the charge generation layer to forma -17- |l am nated
phot osensi ti velq’%@/efg T%’e‘”e%r@es"t'-‘?%ﬁé}bo?f ay‘érlﬁo@%l)tﬁu%%sd?ﬁbn%@rface

| ayer, and it is preferr e charge tr ort er has a thickness
of 3“5 50 [err3S ?t?ur énﬁﬁﬁ °§5t Sﬂ° %%P%+ hﬁ?a@?%ﬁeﬁurablllty
and surface potential f aqillt [ n_any. er strgc&ure % Is preferred in
the present 0 t ace

charge-transpo éln

oxathiazgle, in a filmfornrh®~binder resin to forma coating

ayer,

#% gb% FER 0L LR 8y

i nvention
The bi nder

resin may for xa g%éé%%@ﬁ ?e@l’%ndse'%ﬁ‘zrﬁé ﬁ%%%r 'f)%‘i"f/%]a’?%o‘?‘late resin or
thesa‘é’r?&g yfﬁ%g?ﬁﬂ"’é‘%ﬁqﬁ@i@ﬁ'&'t’lé‘gwéf‘?SSerésYér%ﬁlfé a

may conpri
m xt ure of

10

15

20

25

it somewhat depénds of the_kind of the binder resin.

Through adjustment of the above factors, the
electrophotographic apparatus is designed so as to
provide an abrasion rate of the surface layer of the
photosensitive member of 250 g or more for each 1000
electrOphotographic.cycles; In this instance, however,
it is not desirable if the latent image potential on
the photosensitive member remarkably changes as the
surface layer decreases-its thickness in this way.

In the present invention, with respect to
latent image surface potential on the photosensitive
member, either the dark potential or medium tone |
potential is set to changé by not more than 15 V per
um of decrease in ﬁhickness of the surface layer.

_ This is explained in more detail hereinbelow

‘with reference to a case of a electrophotographic
photosensitive member having a laminated photosensi-
‘tive layer comprising a charge transport layer on a
charge generation layer. The charge transport layer
co:responds to the surféce layer, and the thickness |

of the charge transport layer .



Thq!electroconductlve support may for exanple 15 conprise an al um num

nder {an al um num sheet; or an al um num cylinder, alum num sheet or

plastlc cyl i nder coated with vapor - deposited netal filmor an

el ectroconductive fil-mapplied thereto.. It is-possible to provide an

I nternedi ate | ayer - -18- between the eIetZroonductlve support and the

phot o- sensitive |layer for the purpose of, e.g., inproved adhesion or

charge-injection characteristic. The- surf ace Iayer of the photosensitive

menber 5 used i nCEREAaR ‘?}}ﬁ/@ﬁQQﬁ‘P%yfiﬁ@%r%ﬂﬁrmtni H® dness of 89

g or |less, artlggeerly 20 - 50 %334 he hardness exceeds 60 g, the o
st

electrophotograp ¥d dehe sSERAFEReSSndi ti ons,
such as the use é mcreaseﬂis,r nt. of n abrasive, 10 terial in.the ‘toner

or a toner havi n§CETRARTS %@a e%%t%’bfn’oﬁlfl’oﬁs ‘?‘gﬁlﬁ - pr'WPide a
fatal scratch orgﬂ etro n‘:quaﬁgeostﬁ{?&ﬁﬂé’% @f’b@ﬂe Séﬁi?%§$ &‘fptg:éél?ﬁ the.

toner, cleaning oreign .na cause par I ng
of the surfac I éﬁ%“ [ SRET 4
containing a I%ar gé%r#o%r?’[ o brjj'ati"s#‘\})e r erl or at es dev lIarozfol ng 18

not changed so that there is little change in amount
of generated carriers. As a fesult, the light part
potential depends little on the thickness of the
charge transpo:t layer. In the meantime, the decrease
i 10 in-chargeabiiity due to the decrease in thickness of
the Charge traneport layer:can.behmOderated or
flattened to some extent by varying the charging

conditions. In the case of corona charging, this may

be accomplished by changing the:shape_of the charger,

15 the height of discharge'wire in the charger above the

i photoeeneitive member surface, introduction of a grid

| bias, etc. When the chergeabiiity is flattened in

this way,.the:e result in'a_deCrease in contrast and

E ' . an increase'ihllight part potential as the thickness

20 'is_decreased. fhis relationship is illustrated in
Figures 2A - 2C. |
| figuree 2a - 2C all show the dependency of
su:fece.potehtials (Vb: dark pert potential, Vs medium

'tone potential; V.: light part potential) on the

L.
25 thickness of the charge transport layer. More specifi-

celly, VD; Vﬂ and v, are surface potentials where

photosensitive layers are exposed to reflected light



'cha{acteriétics. On the other hand, if the surface layer of the

phot osensitive nmenber satisfies the above nentioned 20 hardness,
.high-quality inmages free of inmage defects can be stably obtained. Herein,

t he surface hardness of a photosensi- tive nber is nmeasured as follows. A
di anond stylus of 0:5 mmdianeter is placed“on the surface of a 25

phot osensitive nenber and the photosensitive nenber. is rotated in the

i pheral di | LLe. ' | I . 1j lus. Th
Vol v of the |- IEake (SO, e Rg AL OKRg; PREREOPILR et IRIDe K 1. TS

theMgurface hardngsg 9f0t6§,p59§°§?6§biLV§nHEG?6Zé:'6.291Eé%%%&tib@ly.

hardness of the surface [ayer, it is préferred that the’sur e | ayer

contains a 5 bindeiqhfsi Pai Shawd' 2P@&péRdeREy 78£ Wh&0 8hat§68b it bE
somewhat depends of "the kind of the binder resin. Through adjustnent of the

above factors, thg phetdsendLt0ge apdinbeAPPAr BheSthickresgNet tReashadge
provide an abrasion rate of the surface |ayer of the 10 photosensitive

menber of 250 pertfanspopteléper cachidif 2¢eshowphat sgstehi sheyeinsthel n
this instance, however, it is not desirable if the latent inage potenti al
on - chargeability characteristic is flattened. Figure 2B
shows a system showing a medium chargeability chara-
cteriétics between the system§ shown in'Figurés 2A and
2C. A
10 Incidentally, electrophotographic apparatus
include a type wherein image dat;“are supplied in a
positive form as in an ordinary copying machine and
a type wherein image data are supplied in a negative
form as in a laser beam printer. Correspondingly, a
15 normal development system is adopted, in the former
type of apéaratus, and a reversal development system
is used in the latter type of gppafatus. Accordingly,
when the surface potential change accompanying the
decrease:’ in thickness of the charge transport layer
\ 20 is cdntrolled; the level of poténtial or parts of
images to be controlled may be different. For.example,.
in an ordinary coPY;ng_machine using a normal develop-
‘ment system, a system wherein a medium tone potential
which changes frequently corresponding to image
25 density change is flatﬁened (as in Figure 2B) is

preferred. On the other hand, in a laser beam printer

performing image scanning, a system where a dark part



the(photosensitive menber remarkably changes as the surface |ayer decreases
its thickness in‘this way. 15 -I'n the present invention, with
respect to |latent- i mage surface potential on the-photosensitive nenber, :
either the dark potential or nediumtone potential -is set to change by not -
more than 15 V per.{err] of decrease in t Rékness of the surface layer. 20
This'is explained in nore detail hereinbelow with reference to a case of a
el ect rophot ogr aphi ¢ phot osensi tive nmenber havin _§ | am nat ed phot osensi -
tive |ayer conprPRFegtialnigqflattaegs, (Figyee gF aléhRrgEeFERs 4 on
| ayer. The charge transport Iaéﬁr 25 Cﬁrrespond surface | ayer, ant®
sPBPERFay

to th
the thickness of °FRerchargEeve o)t i 22 agazé?sgﬁ &€ fhe
test fact t I Ni the ch bility. AgC ' :
O ckness decr eabtafie | RErfoprenfRRIOFR  pokp r1afEEREE 1Wikn: R Jafl e

hand, the thickne d he rge LOn 5. respansi.hl e f
generati on of ch%?%gg%ﬁ%aigggﬁig ngagég%§e§fsgh?ﬁg gtﬁ@?% ??qpﬁft%é chan
i n anount of ge t r Bafk$iv AS ul t ' - I nti al
deponds. 111115 o gy Ella i Hebfey "PpBrbenyl thel BIfredinciiih BaLAN!
level of potential depending on the change in thick-

ge

ness of the Surféce layer is set to 15 V/ym or less,
moré preferably 10 V/um or less. |
It is.preferred that the charge transpoft

10 layer has an'initial thickness'bf’generally 5 - 50 um, (;)
particularly 10 - 35 ym. A thicknésé.exceeaing 50 ym
results in difficulties, such as a difficulty in
formation of a uniform film, £orﬁation of cracks in
the film and increase in rémaining potential. On the

18 éther.hand,-an:initial ;hickness less than 10 ym leads
to a-diffi¢ulty that pin holes are liable to be formed
by charging due to the decrease in film thickness of
the photdSenéitive ﬁember_dﬁfing'Successive electro-
photographic operations even if the stability in

20 surface potential is retained. .

The optimhm film thickness may be determined
for each é1ectrophotdgraphicfappératus'AS the allowable.
film thickhess change during fﬁe iife of a photo-
sensitive member varies depending the required life of

25 the photosensitive member-and a ndmbef of electrophoto-
graphié cycles required of the photosensitive member

for one output.



¢harge transport layer. |In the neantine, the decrease 10 in chargeability
due to the decrease in thickness of the charge transport |ayer can be

noder at-ed or flattened to sonme extent by varying the charging conditions.

n the case of corona charging, this may be_ggconplished by changing the
shape of the charger; 15 the height of discharge wire in the charger above
t he photosensitive nenber surface, introduction of a grid bias, etc. Wen
the chargeability is flattRegdinp $peSifiy, ehbodtménts! bfi the pgeesease in
contrast and an increase-in light part potential as the thickness 20.is
decréased. This r eimtention pwiklibé udesat thlednbyi wayeof 2éxamgleskFi gures 2A
- 2C all show the dependency of surface potentials (VD: dark part

potential, [err]: Exaiphetbne potential, [err]: light part potential) on

t he 25 thlckness of the charge transport |ayer More specifi- cally,

[err] and [err] are surfaﬁbep©tw#§|Ewgvﬁﬁ%ﬂeaph@l@@éﬁ@PﬁOt@grépbté are
exposed to reflected |ight -21- rays_fromoriginals having reflection
densities of 1.3 [IWPRTrItWS f@rSPrQFFEpl%ﬂdaU E#ecBrQPh?EgﬁEEPF%EIy Fi gure

2A shoms a dependency of the ch eabilit
_ P prgEess 1nc1ugggb negatlve corona charglng, positive

image exposure with visible light rays, normal

development with a one-cbmponent pbsitive magnetic

toner, transfef with a negative corona charge, plate
10 blade cleaning, and pre-exposure irradiation. The

toner composition and cleaning co;ditions affecting

the abrasion of the surface layer of the photosensi-

tive member were as follows.

{Toner composition]
15 (1) Tagnetic material: Y—Fe203/Fe304,

(2) binder: styrene-acrylic resin/styrene-
butadiene resin
(3) polyethylene: added in a proportion of
1.5 % of (1) + (2)
/ 20 -'ﬁ4) externally added abrasive: strontium
| titanate 0.8 &
[cleaning condition]
(1) blade material: urethane rubber,
: hardness: 65°
25 (Z)éblade thickness: 1.5 mm _
(3)' linear pressure on the surface layer: 15, 25

and 35 g/cm, three levels.



Fi

agohot osensitive nmenber on the thickness of the charge 5 transport |ayer.
(gure 2C shows a systemwherein the chargeability characteristic is-

flattened. Figure 2B shows a system showi ng a nmedi um chargeability chara-
cteristics between the systens shown in Figures 2A and 2C. 10 _

~Incidental ly, electrophotographic apparat4s4+nclude a type wherein i mage

dat'a .are supplied in a positive formas in an ordinary copying nachi ne and

a type wherein image data are supplied in a negative formas in a |aser
beam printer. Corres@@ondiontact aridle cagailnsieveheppeotosgssttive adopte
in the former type of apparatus, and a reversal devel opnent systemis u

S

in the latter type of aptemkans. Actot4fngly, when the surface potenti al

change acconpanying the decrease:: in thickness of the charge transport

llayer 20 is controlled, ThR phokosensibivainember fRFtelestrophetoro be-
controlled may be different.. For exa

le, in an, ordinary copying nachine
BEABISh WA NS, |RESRATOR % (CORGHAT AR AL Rl IPAeS e

using a nor mal
potential whi
is flattened

beam pri nt.er pery{Qr g g | /IS AN ¥ S SIANELEn 21 SPLE BRE s

- charge tranéport layer in this order. The charge

10

15

20

25

generation.layer'was composed'of 2 parts (wt. parts)
of a chafge generating material represented.by the

formula#h )
T . o L oca
'@g—m\roc " oH  cHy HO conn@
- OO

and 1 part of polyvinyl butyral resin. The charge

transport layer'qonstituting the surface layer was

cémposed of 9 parts (wt. parts) of hydfazone compéund

(chafge-transporting material) represented by the

formula:
,2 5:>N' CH=N-N. -
and 10 parts of styrenefacrylic éoPdlymer (binder

resin). The charge transport layét was formed in an

initial thiéknéss of 24 uym and showed a surface

S R S AR A Bk RS R AT L Theer”

v



-22- potential is flattened (Figure 2C) is preferred in order to prevent
ground fog, and a systemwhere a |ight part potential is nore flattened

: (Figure 2B) is preferred f'roma viewoint of putting nore weight on 5 the
~image density. Herein, .the difference in €2%h |evel of potential depending
~on the change in thICk- ness of the surface layer is set to 15 V/[err] or

| ess, nore preferably 10 V/[err] or less. It is preferred that the charge
transport 10 | dymrdmessapfidvtgal thickness of generally 5 - 50 [err],
particularly 10 - 35 [er‘a% A thickness exceeding 50 [err] results in
diffi's@lties, such as a ¢fpl@@t%emﬁl%vmeehe’éfwasuﬁetora?n hayve @
formation of cracks_in the filmand increase in renalﬁow otentlal On the

é5f?rhertha?ﬁ, aﬁu¥ﬁt?TaP°Y%PET%%S%h?ﬁégt?ﬁ%ﬁtl% RErF afy® Fyoyre

ifficu at pin_ho t f d

decrease YE fil ré) h e&%’?{)feo‘?h ‘E)ﬁ'bl?g% ﬁ%?gl‘gg ﬁg%b‘éﬂaﬁ%?inﬁﬁggggtgg%tsr\e/e

el ectro- t f

potential is et bP¥eR : b eléé‘%l'bé’[‘%u SNePobt REIACRR b Vaalntendin 208,

each el ectrophot g&g@@ ggg $oaﬁmygg algﬂ&epﬁ %éhﬂh§h£85Qess change
B Sensi Aber Var res

during the life Ive nme ependi ng the required
life of potential showed a thickness dependency of 8 v/ um.

The electrophotographié apparatus was used for
performing electrophbtographic operations while
10 changing the linear pressure of the cleaner blade at
three levels, and,10,000 sheets of copying were
conducted for each operation. The tests were conducted
under two sets of conditions, i.e., normal temperature-
normal humidity (23°C-55%RH) and high temperature—high
15 humidity (32°C-90%RH); The results are summarized in
Table 1 below. Incidentally, in the apparatus, 8
‘rotations of the photosensitive member were required
for producihg one A-4 sized copy. As a result, 10000
sheets of copying required 80,000 rotations in total.
U/ 20 The abrasion rate per 1000 rotations was calculated
from the change in thickness after the 10000 sheets
of copying, i.e., 80,000 rotations. The evaluation
standards for the respective items are as follows:
[ Image-flow]
25 o: Not observed
A: Not observed in the successive.cepying

test, but observed on several sheets of



.24 the photosensitive nmenber and a nunber of el ectrophoto- graphic cycles
requi red-of the photosensitive nmenber for one output. . -23-. Herein,
specific enbodi nents of the present invention will be déscribéd by way -of
exanpl es. Exanpl e 1-There was provi ded an gl ect rophot ographic 5 apparatus .
for practicing an’ electrophotographlc prod@%s i ncl.udi ng negative corona
charging, positive image exposure mnth visible |ight rays, nornmal.

devel opment with a one-conp e.aghetic toner, trangfer mnth a
i S oL Svehrland i o

negati ve corona charge, plate e cle ~

“irradiation. The toner corrpq_%_tétql.hﬁr}%mt glggéngjﬁn§§él1\o/lfeﬂr%€£le$ffectl n(g thév

-abrasion of the surface |ayer o
follows. [Toner conpositionlihbyeafted l) magnetic material: J[err], (2).
bi nder: styrene-acrylic resin/styrene- butadiene resin (3) polyethylene

~added in a proportion ofxl. @éﬁdﬂkdﬁme'idé@e flow was observed.
5 [Fading]
o: Not dbserved at all.
A: 'SIiéht degréase in ;eéuition was observed,
while it was praCticéIly of no'problem.'

X3 Rémarkablé fading observed.



20 |
condi ti on]
bl ade t hi ckness:

and -35 g/cm three |evels.

phot osensi ti ve nenber:

el ect r ophot o-

- 24-
[err]

(4) externaliy added abr asi ve:
(1) bl-ade'material :
1.5 mm (3)

ur et hane rubber,
| i near pressure on the surface | ayer:

(-4) conta2v-angl e agai nst the

[err] 25

= [err] The photosensitive nenber for
graphy was one. prepared by coating an Al cylinder of 5 30

strontiumtitanate 0.8 % [ Cl eani ng
har dness:

(2)
15, 25

mmdia. x 260 nmlendth Buccessively wifh anjinternedi ate |gyer,{a ch@rge
generation | ayer and aEcharge tran>porv*laye* in thIS br derg The{ char
gener¥ion | ayer fas posed 06 2 parus parts a»cﬂaﬁ? genepati ng
mat eri al represen{ed b?‘ & 1% Ebrhu a: | 1 p&t | i Ryl
butyral resin. The cHafge transpbrt %E 1st|tut|ng t he urfa,eFjager
was e
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*Medium tone potential change



c‘hposed of 9 parts (wm. parts) of hydrazone conpound (charge-transporting -
material ) represented by the 20 formula: [ERR] 25 and 10:parts of
styrene-acrylic copol ymer (binder resin).- The chardge transport.|ayer was .
formed in an initial thickness of 24 [err] and-showed a surface = -25-
hardness of 35 g.: The photosensitive menb@B-was set to have a surface

potential characteristic as shown in Figure 2B dependent on the thickness

of the charge transport 5 |ayer by using a charger of 10 nmin width and a
process speed of 50 nmA&cshevm iRcthedrbaveodablet dnt dgtesionegion  ~ -
t hi ckness dependency -of 8 \ULerr . The electrophoto%&aphic apparatus_ma§¥‘ .
used for perfor®f niMRFLcTNBPhEY o5PRbRi BeoPERXENSRE R LBCIGashRAGtRG the =
| i near pressure, of the cleaner bLade at_three |eyels, and 10, Q00 sheets of
copying were cohtRRIEPFIFSRERHC ngﬁt?ﬁﬁén*ﬂg Eé§9§ %@ 2royhdcfed under

two sets of congdjtions, i, n I ratures nor.mal hum.di.t
([err]-55@F&Dﬁgﬂﬁél?g%bféﬁg%?af%%%?higﬁagg ﬁh%i%ﬂ? &P@rFPPgﬁgkﬁf? The -
results are §L”qﬁgiﬁfgnéna linear pressure of 25 g/cm, no trouble
. was encouhtefed,at all in the.normal environment but
__slight image-flow occurréd inﬂthe'environmént of

.'high temperature-high humidity. On the other hand,

at a blade pfessure of 15 g/dm,_attachment of the
.10'_tonér in the form of spots on fhg_suffacé layer was J
observed at the time of about 8000 sheets of copying .. |
and so on._'Suéh a difficulty_ih-imagelwas noﬁ en- | |
countered at éli ﬁnder the other two linear pressures.
On the other hand, the chénge in medium tone
15 potential was smaller than the Qéiue'calculated from
.the above-set thickness dependency'of 8 V/um and the
" actual reduction in thickness in'any of the above ' -E
cases. Thié_is because the remaininé potential was
inc?easéd due.to déte:iqratién of eiectrophotographic
20 chéraCteristics through repeating use.of the photo-
séhéitivé member1ana the medium tone:pdtential Qas
increésed‘corresbondihgly.rfSudh detéxiération of
electrOphotographic charactéristics does not provide
a practidal prbblém at all within some extent but can
25 rather affects advantagéously'agéinsf imagé quality

change as in this example.



Table 1 below. Incidentally, in the apparatus, 8 rotations of the

- phot osensi tisve nmenber were required for producing one A-4 sized copy. As a
resul t,- 10000 sheets of copying required 80,000 rotations in total. 20 The
abrasion rate per 1000 rotations was calculgbgg fromthe change in

t hi ckness after the 10000 sheets of copying, i.e., 80,000 rotations. The
~evaluation standards for the respective itens are as follows: [|mage-flow

25 0: Nogxghsgkved. [err]: Not observed in the successive copying
test,, but obserVed-Un—EEVETal sheet s of -26- copies after standing

overn¥ght and re-starting. ahhelegegephbeegttaphnpeappdraitescait the same
Remar kabl e i nage-fl ow was observed. E [ Fadi ng] o: "Not observed at all.

[err]: Slight decrgagacktirecasl ihoBxanplebdewasduseli.l e The wanepr actical ly-
of no problem x: Renarkabl e fading observed.
composition_and the cleaning conditions used were as
5 follows:
[ Toner composition]
(i) magnetic material: Y-Fe;053/Fe30,.
(2) binder: styrene acrylic resin/styrene-
‘butadiene resin.
10 ' .(3)~polypropylene: added in a proportion of
1.5 8 of (1) + (2). |
(4) externally added abrasive: cerium oxide,
added at rates of 0.1 %; 0.5:%
and 1.2 %, three levels.
15 [Cleaning conditions]
(1) blade material: urethane rubber,
| hardness: 73°.
(2) blade thickness: 1.2 mm
] _ .(3) linear pressure on the surface layer:
KV/ 20 _ 27 g/cm:
(4).contact angle against the photosensitive
member: 6 = 24°
. The phdtosensitive member used was of the same
structure.as_the one used in Example except that the
25 charge transport layer was composed of 10 parts of

hydrazbne compound (the same as used in Example 1) and

.10 parts of polyphenyl methacrylate resin (binder) and



-37- [ERR -28- As shown in the above Table 1, deterioration of inage
quality tould be prevented by increasing the linear pressure of the
cl eaning blade to provide a | arge abrasion rate. Under fhe cleaning '
conditions 5 including a Iinear.pressure_%B_ZS g/cm no trouble was .
encountered at all in the nornal environnmént but slight inmage-flow occurred
in the environnent of high tenperature-high humdity. On the other hand, at.
a bl ade pressureophedSts/ BBeahha Ofiuti N o QnRer,4i n t f Qr m of
spots on the surface Iaye& mgs %bgggsggla%h?%§“%%§£%§$2&%8%&Q@So .Sheet s™of
copying and so serfaSechagdslebi el 4y g i mage was not en- countered at ™|
under the other two |inear pressures. t he other hand, the change in
medi um tone 15 potenti atheasesudktkebft hon000e shakte oF subebadifkom the
above-set thickness dependency of 8 V/[err] and the actual reduction in
t hi ckness i n angopyindietabtsecondustedThnsthe bameumanhbe &emanni ng
potential was : : '
: 5 Example 1 are shown in the following Table 2.



_i’ncr‘i.ased due to deterioration of electrophotographic 20 characteristics

t hrough repeating use of the photo- sensitive nenber and the nedi umtone
potential was increased correspondi ngly. Such deterioration of

el ect r ophot ogr aphi ¢ characteristics does ngt 1 provi de a practical problem at
all within sone extent but can 25 rather affects advant ageously agai nst

i mge quality change as in this exanpl e. -29- Exanple An

el ect r ophot ogr aphi-e—ppparatts—ot—ihe—sare—stucture—ag—m—txamphe 4 was
used., The toner donppsitlion and the cl gani ng conditi ons usca,d werle |s 5
foll ows: [Toner donppsitlion] (1) .fagne® ¢ ngterial : [err]ﬁ( 2) [bivger:
styrene acrylic rlesi b/ styrene- butjadi efie redin. 10 ﬂ( 3) o
pol ypropyl ene: added| i*h |a proportijon of lw5|% of (1) 4 (2)° (¢) ex@dinal |y
added abrasive: deri M qxialep a@ded'{ét ed o6 © % @55nand 132, %
three levels. : N o ! £ o
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15 (cleaning conditions] (1) blade material: urethane rubber, hardness:
[err]. (2) blade thickness: 1.2 mm (3) linear pressure on-.the surface

| ayer: 20 27 g/cm (4) contact ‘angl e agai nst the
photogensitive nmenber: [err] = 24 The photosensitive nmenber used was of the
sanme structure as the one used in Exa%% except that the 25 charge

transport | ayer was conposed of 10 parts of hydrazone conpound](t?glsgne)as
used in Exanple 1) ard par t h t ryl ate resin i nder
and . -30- for ned_tgghé\i}ggglna?lni%t 1 a_%ll ?ﬂi C neesf{si%(#%n[ %rf]méarﬁfa surfag::jé
har dness of it¥NBo183UbkS : e copying tes
dfadscFectaanbis okt ld B S ol BRI SRRALP |

conducted in the sanme nmanner as in ' own 1
Tabl e 2. of abrasive material to the toner. In this electro-
. photographic apparatus, however, an abrasion rate of

5 about 500 - 600 A or less per 1000 rotations cauSed
siight'degfee of image—fiow'ahd'fading in the environ-

e ment of high temperature and high hﬁmidity. These
results are substantially in line with the results in

Example 1. ‘On_the other hand, an abrasion rate

. o . :
10 exceeding 800 A gave sufficient image qualities under W/

any environmental conditions.
Example 3 |
There was provided an electrephotogrephic
apparetus adapted fqr practicing an electrophoto-
15 graphic proeese_including negative corona charging,
negative image'exposure with semicenductor laser
writingﬁbeam (density_ef 300 laser spots or dots per 2.5 cm or
inch), reversal development with a_two—componentetype |
negative toner,jﬁransfer with:a'boeitive coronal |
20 charge;_piate blade cleaning, and pre-ekbosure
irtadiation. The toher.composition and -the cleaning
conditions were as follows. |
tToner] .
coloranti phthalocyanine pigment (blue)
25 binder: polyester | |
carrier: subsfantiarly spherical particles

of acrylic resin-coated iron powder

L



$32- :As shown in Table 2, deterioration of inmage quality could be
suppressed by addi ng different anbunts of abrasive material to the toner.
In this electro- * " phot ographi ¢ appar atus, however, an abrasion rate
of 5 about 500 - 600 [err] or |ess per 100633etations caused slight degree
of image-flow and fadi'ng in the environ- nent of high tenperature and high
humi dity. These results are substantially in line with the results in
Exanple 1. On the other hand, anhaWiag endiameted efcdddin$08aa.[err] gave
sufficient inmage gualities under any environnmental conditions.: Exanple 3
Ther&gnas provi deliCAganiagt copdatdgnsdhi c apparatus adapted for practicing
an el ectrophoto- 15 graphic process including negative corona chargin
negative i mage exposure wPlRdecmpggrdadtor Urgesbang, rubhehe Aardnessist y 30t
300 | aser spots or dots per 2.5 cmor inch), reversal devel opnent with a

t wo- conponent -t ype negat i P&a8n&hickpgssre? W h a positive corona 20
charge, plate Rkl ade cleaning, and Ere-exposu&ggirra |_atiqQn. The _toner

conposi tion and the cl eantife@onBrEEGHECUER tEE FUFERRE. ‘P¥GREr P g/em

contact angle against_the photosensitive
member: 6 = 24°
Three photosensitive members were preéared by
coating a cylinder of 30 mm-dia X 260 mm length with an
10 intermediate layer a charge generation layer with a
N sensitivity to wavelengths aroun65580 nm composed of
2 parts of a chage-generating material represented by
the formula shown below and 1 part of polyvinyl butyral
resin, and a surface layer.of a charge transport layer
15 composed of either one of three compositions comprising
8 parts of a hydrazone compound'(charge-transporting
material) represented by the formula below and 10 parts
of polycarbonate A, polymethylmethacrylate and poly-
styrene, respectively, (as binder).

U - 20 [charge-generating materiall




col orant: pht hal ocyani ne pignent (blue) 25 - bi nder: pol yest er
carrier:’ substantially spherical. particles of acrylic resin-coated iron
powder -33- having a dianmeter of 40 - 50 [err]. [deaning conditions]
bl ade material: urethane rubber, hardness: [err] blade thickness: 2 nm5
| i near .pressure on’'the surface |layer: 28-gfcm contact angle against the

phot osensi tive nenber [err] = [err] Three photosensitive nenbers were
prepared by coa{/@il | i nder of 30 nmdi a ﬁ 260 mmi{ength with an 10
internediate |a %Q%ﬁ JRSPRAEIRY | BAtPRIRL i th a sensitivity to ~

wavel engt hs around 780 nm conposed of 2 part
material represented by the formul a_shown bae
pedtransport |ayer 15 conposed

butyral resin, and a sugface |ayer Bt a char)

of either one of three ﬁﬁbs 4623}_¢ -419 3 parts of a hydrazone
conpound (charge-transggbnéng gpre esented by the formul a bel ow
and 10 parts of polycar te A polynethyp&gibacrylate and pol y- _

5

@‘ and 1 part of polyvinyl-

~ Further, one more photosen51t1ve member was
'prepared in the same manner except for formlng a

charge transport layer with a comp051tlon comprlsing

of a chage-generating -'“%T

-

10 8 parts of the hydrazone compoﬁhd' 10 parts of the - U

polycarbonate A and 4 parts of nethaterphenyl
(plastic12er)
Each charge transport 1ayer was formed in an
initial thickness of 22 um |
15 Successive image forming tests of 6000 sheets
each were.conducted'by usingﬂthe-respective photo-
sensitive members. The resﬁlts are shown in the

following Table 3.



%tyﬁéne rbspectively, (as binder). 20 [Charge-generating material] [ERR]:

-34- [ Charge- transportlng mat eri al |

5 Further,

one nore

phot osensitive nmenber was prepared in the sanme manner except: -for formng a
charge transport |ayer- with a conposition ec@®rising 10 8 parts of the

hydr azone conpound,.
nmet hat er phenyl
t hi cknes
6000. sheet s each
meniisés.

initial

‘10 parts of the pol ycar bonate A and 4 parts of

The rdsdl

Po

#

pl ast i

2

&
CHE]

C|zef) EachQCharg

conduct@dcby”u
%cﬁ/n"? it

transport
Succe55|ve

the regpagt ived
f?IFmen§2T§be

very

Was fornmed in an

forning tests of
dto- sensitive
- 35-

50 g

900
-15
very little
none
900
=10
very little
none

55 g

A + terphenyl| methacrylate

500
-15

| very little
none
500
-10

| very little

. none

Polycarbonate | Polycarbonate| Polymetyyl

A

hardness 68g

100

-10
very little

80

-10
very little

none

 none

6000 sheets of successive image formation test
Itenm

[+
o

Medium tone potential change* (V)
Image density change (fog)
Abration scratches on images
Abration/1000 rotations (2)
Medium tone potential change* (V)
Image density change (fog)
Abration scratches on images

Abration/1000 rotations ()

Image-flow

Image-flow
Fading

Fading

Table 3

Environment

23°C/55%RH
32°C/90%RH




[ ERR] -36- As shown in above Table 3, deterioration of imge quality
could be al so suppressed by changing the binder resin to provide an

i ncreased abrasion rate. In this exanple, a |aser beamprinter using a 5

| aser spot exposure,,system at a density3&- 300 dots per 2.5 cmor inch was-
used. As a result, -an abrasion rate of 900 [err] or |ess per 1000
‘rotations as given by using pol ynethyl nethacrylate, etc., gave slight

fadi ng of images in aﬁ%ﬁhmmﬁ@nebwqﬁmh%@pemnﬁwwm Hunmdity
“while it was of no.probtemin an ordinary environnent. On the other han@;
“an abrasion r&{“égéf qYSéGtP’eFPPlér bepad sgs Sﬁmﬁﬁﬁ%&mgh@%ﬂﬂ%ﬁene vvas‘"‘“
free of deter| L uality in any environment. In this

enbodi nent , rdé{?g& nProyide aneingreassshakrasion Rty ound
fog due to a decrease |n ark art otentia revented by providing the
charger with a grid t gglfhg %p i&ﬁegv\%egp é%‘e‘rﬂﬂr?g on the
surface 'aﬁerlggé‘éksp@%saxp%ﬂ%% sys%e\lg Le__rra] density of 300 dots
per 2.5 cm or 1nch was used As a result, an abrasion rate of
900 -A or less pe_r 1000 rotatlor_xs as glven'by us_J.ng
polymethyl nlgethaér'ylate;' eﬁ_c. , gave slight fading of
images in an ehvirdnment.of high-temperaturthigh |
10 humidif;y while it was of no probleﬁ in -an ordinary’
enviromﬁent.’ | On the other hand, an abrasion rate of
1500 g;ér_meré as given by using'éolysty:ene was free
of deterieration 6f:image quality'in any“environment.
in this embodiment, a‘ reversal deveiopment
15 system was'adOpted, so that groﬁnd fog due to a
decrease-in dark part'potential.was prevented by
providing the eharger with a grid to set the dark part
-.potential'change'depending on the.sufface layer thick-

ness change to 5 V/um.



‘CLAIMS 1. An el'ectrophotographic apparatus conprising an

el ectrophot ogr aphi ¢ phot osensitive nenber and neans foru mu |l“uu'

el ect rrophot ographic cycle to the 5 el ectrophot ogr aphi o8 i S
menber, wherein sai d.nmeans for applyin _fn el ectrophot ographi c cycl e

I ncl udes abrasi on neans conprising a cl ng bl ade, the phot osensi tive

menber conprises a |amnated photosensitive nenber including a charge

- generation 10 layer and a charge transport |ayer disposed in this
ordeér_on a substratgLAﬁgg t he abrasi on neans causes an abrasion on the
surfgce | ayer of t osensitive nenber at a rate of 2502 or nore per

1000 el ectro- photoglaphig &Y&tefopitdShimid Mgt ASaDS| ddntse i
menber. 2. An apparatus according to czﬂénl,' wherei n sM(ﬁﬁ% ng an

el ect r ophot ogr aphi ceT¥ét fop Rt HGESPIIAEAGb s B VX PGfdiilser t iYd  means

devel opnment, toner transfer, remaining 20 toner cleaning, and exposure
for erasing renuaifiong applying cmr geEleckrophivapnaphics agyadeli ngo t octhe
claiml or 2, wherein the- surface | ayer of the photosensitive

menber 25 5 conprélectrephetegraphicr ghatesanpuitivy mamhenl arherein
binder resin. said means for applying an electrophotographic cycle
includes abrasion means comprising a cleaning blade,

“the photosensitive' member comprises a laminated

photosensitive member including a charge generation

\,/ 10 .layer and a charge transport layer dispoéed_in this
| _order on a substrate, and the abraéion means causes an

abrasion on the surface.iayer of the photosensitive

member at a rate of 2508 or more per 1000 electro-
photographic cycles applied to the photosensitive

15  member.

2. An apparatus according to claim 1, wherein said
electrophotogfaphic cycle includes charging, image

L,/ exposure, toner development, toner transfer, remaining
20 toher cieaning, and exposure for erasing remaining

electric charge{

3. An apparatus according to claim 1 or 2, wherein
the surface layer of the photosensitive member
25 comprises at least a charge-transporting material and

a binder resin.



4. An apparatus according to any preceding claim wherein sai d

phot uﬂfmﬂﬂ conprises an organi c photoconductor. 5° 5.

An amm wm gto any preceding claim wherein the surface |ayer . -
of the photloséhsisti e menber has a hardness of 60 g or less. 6. . An .
apparatus according to any preceding claim 10 wherein said

phot osensi tive nmenber shows a change infEE&ent | mage surface potential at
either a dark part or a nmediumtone part per unit change in thickness of

its surface photosensitive | ayer of 15 V/pmor l|ess. 15

apparat us according nagﬁpapagﬁgdﬁggofbfhﬁl %Qerghgofstgcggghgs ggghl?ﬁ :

rmMmr|S|nthef0Hno avli ng-a“di anet er

An apparatus accorghdgeif Cleagzﬂ 8%‘?5@"““%% 2fdemberPhAbASLISEE Van

menber has a dianeter ess . An apparat us according to
any preceding C|@r@&nﬂee%ﬁbﬂoéahduébéﬁ$lQn means conprises a devel oper 25

conpri sing the -toner An ‘apparat us according to cIa|n19 wherei n
sai d
5 5. An apparatus according to_ any preceding claim,
_wherein the surface'layer of the photosensitive member

has a hardness of 60 g or less.

6. An apparatus according to anj preceding claim, <
10 wherein' said photosensitive member shows a change in:'

latent lmage surface potential at either a dark part:.

or a medlum tone part per unxt change in thlckness of

its surface photosensxtlve layer of 15 V/pm or less.

15 7. An apparatus according to any preceding claim,.
wherein said photosensitive member is in the form of ¢

cylinder having a diameter of 60 mm or less.

8. An'apparatus according to claim 7, wherein said o/
20 photosensitive member has a diameter of 30_mm'or-

less.

9. An apparatus according to any preceding claim,
wherein said abrasion means comprises a developer

25 comprising the toner.



* devel oper

* conprises a one conponent-type .- toner. contgy ‘"I“““
magnetic material.. 5 11. An apparatus according to clﬁ‘ Iﬂwﬂmu i _

., said .oge conponent-type ‘toner also conprE§§§ an externally a
material. 12. An apparatus according to any preceding claim 10

sai d cl eani ng bl ade ‘conpri ses urethane rubber having a hardness of
[err]-[err],

Exanpl es.

\./"

10

15

exerts a linear pressure of 20g/cm 40Q/cm ggai nst the
phot osensitive menddr add ARPRIATUS; REHT Ay 'g@émhg

20- 0 30 15 13. An gl egtrophot ogr

desePi bed with YRHORSE | S

o hi c _apparat us, substanti
réferente . to

containing a magnetic material.
11. An apparatus according to claim 10, wherein said
one  component-type toner also comprises an externally

added abrasive material.

12. An apparatusfaccordingfto any preceding claim,

wherein said cleaning blade comprises urethane rubber -

having a hardness of 60°-80°, exerts a linear pressure

of 20g/cm-40g/cm against the photosensiti#e member and

contacts the photosensitive member at an angle of 20°-

30°.

13. An electrophotographic apparatus, substantially
as described with reference to the drawings, or as

described in any of the Examples.

ed abr &si ¥e

~wherein
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