p o 11 " ELECTROPHOTOGRAPH CZA\F)\F@M‘B&-—S

The p}esent invention relates to an el ectrophotographic apparatus, e.g. fog
use in copying machines, facsimle machines or optical printers. Xerograp

is one of the nost inportant processes 5 1 used in conventi onal

el ectr ophot ographi ¢ processes. Xerography consists of six basic steps as
followss a first step in which a photosensitive nenber is charged with
electricity; a second step in which the photosensitive nenber is exposed by
irradiation with Iig o o 10 | atent image
thereon; a third st ML Prgrilo 1E A isesgs—are attached to the
electrostatlc | atent i mage on the photosensitive nenber to develop this

i mage; a fourth step in which the devel oped inmage is transferred to a

record paper by utilizingnanp-es&nt &hse:tﬂ%hdzem&Lwaﬁtmcwagiﬁk&{k%ﬁic

the image transferred to the record paper is fixe and

whi ch the phot osensidgpieati]Pelg] Tor! &8 &pylihg ndiFhed, eFBLdYylg, t her eon.

In a known xerography apparatus, devices for Tespectively carrying out the

first to fourth and ﬁcmﬁesstoepﬁ% '@l Skt vy di sposed along a drum or 20
sheet - shaped photosensitive ne having a relatively | arge dianeter, and

a device for carrying oyt é%eaﬁgl*,fﬂwoﬁgegf 'tﬁe mos% ﬂh%ggggg |rgc££eéspath for

transporting the recording
5 used in conventional electrophotographic processes.

L

| Xerography consists of six basic steps as follows: a first
step in which a photosensitive member is charged with
| electricity;'a second step iﬁ which the photosensitive member
 is exposed by’irradiatidn'with'light to form an electrostatic
10 1atent'image theredn;'aithird step in which toner particles
are attached to the electrostatic latent image on the
'photoseneitiﬁe meﬁbet to'develop this image; a fourth step
in which the developed ihege is transferred to a record
peper by utilizing an electric field; a fifth step in which
\,; 15 | -the image ttensferred'te the record paper ie fiXed{ and a sixth
| .step in which the photoseneitive member is cleaned'of the
.toner remaining thereen. Iﬁ.a kndwn'xerography apparatus,
devices for respeetively eairyihg out the first to fourth
and'sixth steﬁs.are seperetely éiSposed'along a drum- or
20 sheet-shaped photosensitive member having a relatively large

diameter, and a device for carrying out the fifth step is



(see e.g., "ELECTROPHOTOGRAPHY", written by R M Schaffert, jpublished by
IE%)FQCAL PRESS LI M TED (LONDON AND NEWYORK) ). There i s another type of

venti onal xerography 5 apparatus designed to reduce the nunber
of steps and shorten the time required for printing, e.g., one disclosed in
Japanese Lai d- OQpen Patent Specification No. 77848/ 1981. This type of
xer ogr aphy apparatus includes a photosensitive nenber having a s
phot-oconductive | ayer fornmed on a transparent 10 el ectrode | ayer, an
el ectrode provi ded opposite to this photosensitive nmenber, a power supply
for applying a voltage between the said opposite electrode and the

transparent el egizodgal &Y he g %9:%9@%&%&@@;:&&%&%&9?8 a |ight
er

i mpage fromthe side of the photosensitive ne is closer

to the transpar qgée @l.gc) mpdectIBEHTORAPAVE] wii BAGN by WMz Nséisa gl ged. i n

advance, and record paper are interposed between the photosensitive nenber

and the sai d oppasiilshe®|18CrERGHCAR SRS SINFARDE(LONDBK ANDEMEGRK) fi d one
upon the other and the toner ribbon is in contact with the 20

phot oconducti ve | ay&herd rist Afsithedi tgpETBEAcsIREBntivnAdURddodBaplhy a | i ght i nage
by the exposure device is effected. The toner which has been fused in a
patterrb corr espepphrayus dgieslignéd gbt redmgetiny nizhiser faskeyisi and ishottansf erred
to the record paper, thereby form ng an i nage on the paper. 3 In the
above- descr i bedtke®ine xxequgred [fprppuicedisgs e.g. , one disclosed in
Japanese Laid-Open patent Specification No. 77848/1981. W
This type of xerography apparatus includes a photosensitive
member having a photoconductive layer 'formed on a transparent
10 electrode layer, an elet_:trode prqvided opposite t'o this
photosensitive member, a power supply for applying a voltage
between the said opposite electrode and the transparent
electrode layer, and an exposure device which produces
a light image from the side of the photosensitive member
15 which is closer to the transparent electrode layer. A toner
ribbon, which is charged in advance, and record p&per are
interposed between the photosensitive member and the said
opposite elect_rode in such a manner that they are laid one
upon the other and the toner ribbon is in contact with the
20 photoconductive layer. :_[n these c:_lrcumstances, production
of a light image by the exposure dev:_ice is effect".ed. The
toner which has been fused in a pattern corresponding to the

light image by the irradiation is transferred to the record

paper, thereby forming an image on the paper.



the primary charging step and the cleaning step are indispensabl e; N
ttherefore, the nunber of steps is relatively large. In apparatus for -
carrying out the above-described 5 ~ processes, various devices féi%; o
carrying out respective steps are dispesed separately from each other.

this reason, the apparatus is conplicated, and the overall size thereof is
relatinvgly large; it is difficult to reduce the thickness or width of the
appardét us and obtain a.conpact system 10 In addition, the

devel opi ng device has a conplicated nechani smand, in the devel opi ng step,

the toner conmes in ceptagt aﬂb@ld@ggﬂ%?’gﬁgﬁl ;gogggg}wsgg@&g?gf t he

phot osensitive nenber at high speed, as an adverse effect on the

[ifetime of the plOLRERNY hi&:RBTERY add the cleaning stdPufdf iOF art

di scl osed in the above-nentioned Japanese Laid Open Patent Specification

No. 77848/ 1981 findiRpensdtibprthelreoid, Nehé Ghhbay g Sl enreIupsriyhe toner
ri bbon overlies the record paper so that the toner ribbon is in contact

with the whol e suadgece nf appsarftapefor WhaeHyinBeodtoRRé a¥@ve-described f used at a
position irradiated with light and is transferred to the record paper, the
toner may adher eptarepees plar tduspdeviaessfar cancyimgeottr xrspertied | mage, thus
easily causing a so-called "ghost" to occur. 4 1t is therefore an object
of the present ishepst aoe dieppsel separatedy cirbn opivht otheaphfar &ppsir at us whi ch
enabl es

reason, the apparatus is complicated, and the overall size
thereof is relatively large; it is difficult to reduce the
thickness or width of the apparatus_and obtain a_CQmpact system.

10 In addition, the developing device has a complicated
mechanism and, in the developing step, the toner comes in
contact with and rubs against the surface of the photosensitive
member at high speed, which has an adverse effect on the lifetime
of the photosensitive member.

15 . The prior art disclosed in the above-mentioned
Japanese Laid Open Patent Specification No. 77848/198; further
suffers from the following problem. Since the toner ribbon
overiies_the record papg# so that the toner ribbon-is_in
contact with the whglg-surfaqg of_the paper, when thg toner

20 is fused af a position irragiated with light and is transferred
to the record paper, the toner may adhere.to peripheral portions
around the transferred image,_thus_easily causing a

so—-called "ghost" to occur.



@e‘ nunber of steps in the process to be reduced by a large margin. 5 .,
cording, therefore, to the present invention, there is provided an
el ect rophot ogr aphi ¢ apparatus conprising a pair of toner reservoirs for
hol ding toner; a pair of electrode plates whcih are respectively disposed -
at outlets of said toner reservoirs so as to face each other, the 10 .
el ectrode plates being arranged to charge the toner delivered from sai
outlets and being arranged to deliver a substantially uniformlayer of  said
toner; a photosensiti Vé%ﬁeﬁwefﬁ/ﬁ?cﬂi‘ phigAtspbsthe prsreathinveatidrect r ode
pl ates and which conprises in _succession a_transparent substrate; a
transparent el ectfoREOVifls an electrophotographic ApRatetysy Bhich epablesi d
phot osensi tive meglltéer tLei ng arrangjfed go be reciprocated so that said toner
in said toner redBF/BYFRET Gf (RREPR AT he REOGEEE 19 beiTadutet Y Rle plates, is
supplied in a sulisétragtial liX uni form thickness onto a surface region of said
phot oconducti ve Iayér giu. of said photosensitive nenber by virtue of

means Tor applying | oRer iy Eefeag SRR prkFulE IRV rot R 6 o

means for applying li sal ransparen

sai d photosensi tije, RXeH: | ' Lad iy ns.irradjating a .
porti gn of said &%o?oconggcﬁ \r%geé%‘w%owéﬁgb%eggaa{ﬁsasi %Dms?ﬁ??large regi on

with light so as af BafLG#CLoddIe reserofk ot AG¥dinESicHe@NGE pRiy 3 d POrtion;
means for subjecting

electrode plates whcih are respectively disposed at outlets ;_)
of said toner reservoirs so as to face each other, the
10 ' electrode plates being arranged to charge the toner delivered
from said outlets and being arranged to deliver a substantially
uniform léyer of said toner; a photosensitive member which is
disposed beneath the electrode plates and which comprises
in succession a transparent substrate; a transparent electrode,
15 and a photoconductive layer, said photosensitive member
being arranged to be reciprocated so that said toner
in said toner reservoirs, after being charged by said
electrode plates, is supplied in a substantially uniform
thickness onto a surface region of said photoconductive layer
20 of said photosensitive member by virtue of the reciprocating
movement of_said photosensitive member; light irradiating
means for applying light from the side of said transparent
substrate of said photosensitive member; the light

irradiating means irradiating a portion of said photoconductive

25 layer at said surface region with light so as to reduce the



the toner on the said portion, by way of the transparent electrode and the__ i
'said portion, to an electrical charge of a polarity opposite to its
original charge; and neans 5 for supporting a record nedi um
opposite to the photoconductive |ayer sg that in operation the toner on the
said portion is transferred onto the record nedium Preferably, said

phot os®psi tive menber constitutes a portion of the bottomof both of said
toner reservoirs 10 so that said photosensitive nmenber and both
of said toner reservoirs are reciprocated together. Preferably, also, said
phot osensi tive nenber is of planar shape. In the el ectrophotographic
apparatus accordi ng t elédtriddl resistance qir esiihiportioantmeans fir shigjesatmg ti ne
as 4+he portion of the photosensitive nenber is irradiated with light, the
toner on the irradi at be porer om tize sbid tpoahddrar bpdvayi o£dtheyttapspamentecor d
medi um by means of coul onb force or by the force of the electric field.
Accordingly, an el-ect edettapiie and the said portimmanto iamngledtaiedlnghansep, a
devel oping step and a transfer step, which have heretofore been carried out
separately from each OfhePolagltypernregiteiitedits osheinadt ehargee apdcpeansn
addition, it becones unnecessary to carry out steps of charging and

cl eani ng t We phot osendPt iSPEPOTHIAB A "\Rﬁ?’@%mﬁi‘m opposite tp the RRGESRInGHEEIVE

required, 6 layer so that in operation the toner on the said portion
i,) is transferred onto,the:record_medium.
Preferably, said photosensitive member constitutes
a portion of the bottom of both of said toner reservoirs
10 so that said photosensitive member and both of said
toner reservoirs are reciprocated together.
Preferably, also, said photosensitivg member is of
planar shape.
In the electrophotographic apparatus according to the
15 present invention, at the same time as the portion of the
photosensitive member is irradiated with light, the toner
on the irradiated portion may be transferred directly to
the record medium by means of coulomb force or by the
force of the electric field. Accordingly, an electrostatic
20 latent image forming step, a developing step and a transfer
. step, which have heretofore been carried out separately
from each other, can be executed in one intensive step,
In addition,_it becomes unnecessary to carry out steps
of charging and cleaning the photosensitive.@gmber which

25 : are conventionally required.



Q§§§ phot osensitive nenber nay be rigid, e.g. it may have a flat plate shape.
“a:drum shape. Alternatively, it may be flexible and may be constituted
by an an endl ess nenber. 5 The invention is illustrated, )
nmerely by way of exanple, in the accoﬁpanying drawi ngs, in which:- Figure 1
shows the principle of operation of the el ectrophotographic apparatus .
according to the present invention; and 10 - Figure 2 is a &
sectional view of an enbodi nent of an €l ectrophotographi ¢ appar at us
according to the present invention. Terms such.as "upper" and "l ower" as
used in the description below, are to be understood to refer to 15

directions as seen i N 1on3EHRRRA W Hedl et i\ Se LGN LNCI QL€ Of operation

of the el ectrophot ographic apparatus according to the present invention

will first be desgy howk W kbe gieéenagpd @rFhithd dnagh .PRILASSPRIYE Menber
1 consists of three 20 successi ve layers, nanely a transpafent

support la made oft aagltRSE1&¢iblkaslid mey B ebhstitufed HFNSPUNCRAaRIsgCt rode |'b
formed on the upper surface of the transparent support la; and a

phot oconducti ve |sembér) c fornmed on the upper surface of the transparent
el ectrode I b. A record nedium 25 2, such as an ordinary paper, is
transporbed past the The invention is illustrated, merely by way of example,

in the accompanying drawings, in which:-

Figure 1 shows the principle of operation of the Q_)
electrophotographic apparatus according to the present
invention; and

10 Figure 2 is a sectional view of an embodiment of an
electrophotographic apparatus according to the present
invention.

Terms such as "upper" and "lower” as used in the
description beiow, are to be understood to refer to

15 directions as seen in the accompanying drawings.

The principle of operation of the electrophotographic
apparatus according to the present invention will first
be described with reference to Figure 1.

A photosensitive member 1 consists of three

20 successive layers, namely a transparent support la made
of a glass or plastics material; a transparent electrode
1b formed on the upper surface of the transparent support
la; and a photoconductive layer lc formed on the upper

surface of the transparent electrode 1b. A record medium

25 2, such as an ordinary paper, is transported past the



7 photosenéitive member 1, as indicated by arrow 6, a slight gap being

provi ded between the opposing surfaces of the. record nmedium2 and the (ji:)g

phot.oconductive |ayer |Ic. A charged toner 4 (the toner 4 being charged
positive, in this exanple) is 5 sulistantially uniformy attached to
virtual |y the whol e upper surface of the photoconductive |ayer 1c. A

char gingg device 3, such as a corona-charging device, which constitutes a
toner transfer neans, is disposed at the upper side of the record nmedium 2.
When a |ight beam5, such as a |aser beam is 10 applied to the
phot'osensitive nenber 1 fromthe |ower side thereof, that is, fromthe side
of the transpar enPhetaseBFitive mepharel) @as, indiqased by ATHAYe bel 2 Elichtal
resi.stance of the portion of thé photoconductive |ayer_ l:c:which has been

irradi ated by the8#® JifingcRnavideq fbef‘ﬁ%eft tBRPRPEIRE é%ﬁﬁ%o‘éf the recordy g
bol ar ity to the LHEF Sziwfﬁﬁc’“ﬁw&c&%&éﬁmﬁgﬁ R A “ﬁé‘erfaﬁ 563 Wb o
Comeeouence. | nosTEES 1BREE 0 Belle WBEFERP RRERATEE a VEB%"”” 9 thar ges of
the said 2?» he CQ&F&}%&%@?&H{&&;bec{:faéﬂécf Tp fnh?li;h‘%m;?ﬁ}%gg medi um 2

by neans o ween t oner e charging

device 3 or by thepldy Sericd be s sase&oaa&éﬂvprﬁ@ugeﬂ Dyatdigeghay of ng

device 3. In other wor oner -4 covering the exposed port of the

phot oconducti ve | a&’@.{ce]-@ 'sﬁxcﬂ' 5@‘3 le¥réma-charging2sfiek | Qﬂl\ﬂ:ﬁ’ ddﬁ@t{ﬁﬁgéd
nmedi-dm 2 wi t hout pr e- charglng of the photosensitive nmenmb .

a toner transfer means, is disposed at the upper side of the
record ﬁedium 2. Wheﬂ.e Iigﬁt Beam 5, such as a laser beam, is
10 epplied fe'the.photosensitive meﬁber 1 from the lower side
fhefeef, that is, from'the.éide of the transparent support
lé, there ie.a decrease iﬁ the elecfrical'resiStEﬁce of the
portioﬁ of the ﬁhofbconddetiVe layer 1c which has been
irradiated by.the light beam 5. If the tfanspafent electrode
15 lh.is revefee-biased by ﬁeens"ofda.pdwer shpply E, charges
which are oéposite'in'pdlerity to the charges in the toner
4 are'injected into the tomer 4 which covers the irradiated
portioﬁ of the photoconductive layer lc. In consequence, those
toner particles that have been subjected to charges of the said
20 oppoéite polarity are transferred to the record medium 2 by means
of the coulomb force acting between the toner 4 and the charging
device 3 or by the force of the electric field produced by the
charging device 3. In other words, the tomer 4 covering the
exposed portion of the photoebnductiﬁe_layerflgfis directly
25 - transferred to the record medium 2 without pre-charging

of the photosensitive member 1.

b



@i gure 2 shows an enbodi nent of an el ectrophot ographi ¢ appar at us ' s | _

ording to the present invention. In this enbodinent, a photosensitive
menber 31 has a flat plate-like configuration and consists of 5 ' )
three layers, that is, a transparent s8pport 3la, a transparent el ectrode
31b and a photoconductive |ayer -31c arranged in a manner simlar to that. of
Figure 1. The photosensitive nenber 31 is buried in the centre of the ;f
bottom portion of a support nenber 38 which 10 " also serves as a

toner casing. A pair of electrode plates docto%r bl deg% ?%1@ and ggb are
provi ded above the photigsens? shous fifngmpodipen ¢ a“pﬁ‘i&a EPRFPRFPHED

provi ded t herebet ween. The el ectrode pl ﬁt es 36a %nd ?@b are respectively
secured at predet e@RPAEAFUS0RF99THARE P ERe ATEBERT 1BYERI°"  syupport menbers

37a and 37b and connegted.to Qwer, suppl err,]. A toner .34 is
accommpdat ed in a pai noﬁ“ﬁoﬁ%?%?‘@%’é’?'\/éi %gsn%l‘ia"%@&mg%? i3§ed bet ween t he
support nenber 38 and electrode support nmenbers 37a . 37h. The distal
end of each of tﬁhease e%:?ar oagafiﬁ &?gg ?ggg%r&té%%ﬁng Sppsists 01% di sposed so

e oot oo | 82 7Rd3, RORE 20 DERIRBA-LIC SBKR31 | B°

phot oconducti ve |ayer ., thereby al’so carryrng oner |ayer
I ckness 20} vSt G CHIEGR ORod HASOHD I Bbibiieayl g0 25 10 02
while facing the photosenahtiys BEARS sfdt1p €03k Figure 1.
The photosens;’.tivé member 31 is buried in the centre ~/
of the bo_ttom portion of a support member 38 which
10 also serves as a toner casing. A pair of eiectrode
plates (doctor blades) 36__a_ and 36b are i:rovided above the
_photosensitive member 31 with .a predetexrmined ‘gap provided
therebetween. The electiode plates 36a and 36b are
respectively secur_ed at predetermined positions by electrode
15 support members 373 and 37b and connected to a power supply

E A toner 34 is accommodated in a pair of toner

L
reservoirs 39a and 35b defined between the support member \)
38 and the electrode support members 37a, 37b. The distal
end of each of the electrode plates 36a and 36b is

20 disposed so that a predetermined gap is provided between
the same and the photoconductive layer 31lc, thereby
also carrying out a toner layer thickness adjust:'_.ng
function. A record medium 32 is provided so as to be

transported from the left to the right (as viewed in Figure

25 2) while facing the photosensitive member 31. A charging

%



9 .devi ce 33, which constitutes a toner transfer neans, is disposed above, £y
i-.e. at the rear of, the record nedium 32. A relatively high voltage is =~
appl.ied to the el ectrode plates 36a, 36b through the power supply 5
[err] for the purpose of charging the t®ner 34. The transparent el ectrode

31b is connected to a power supply [err] for the purpose of injecting
chargeg.into the toner 34 which are opposite in polarity to the charges

whi ch have al ready been injected therein by pre-charging. 10

The support nenber 38 is adapted to be able to reciprocate horizontally

together with the Rfagiesensihitsh BEARSEuRE aSQrkbaradnied HaBhs 34
accommodated in the toner reservoirs 39a, 39b is supplied under the

el ectrode pl ates 36Ga, aBéfosd dvdRel, eCiedr Q€ ahb NalDbE ORhef rdddea smedaht nenber
15 38. Since a high voltage”is applied to the el ectrode pl at es 36a,
36b through the pow. &uwlbyitally highWentdgecid @ppIlied!t60tMS I N contact with
the el ectrode plates 36a, 36b, charges are injected into the toner 34. The
charges in the toneleddrddedplateshagheSeb rthirbegts thé aowe?(supply of the

phot osensiti ve nenber 31 which are opposite in polarity to the charges in
the toner 84, thus Et feadhenpuipoee tafnehadyingite tomwmr 384 The t he surface of
the photosensitive nenber 31 is forned into-a toner |ayer having a uniform
t hi ckness by the maowaﬁentmlephmd%éhhlm gennected to a Power

supply E, for the purpose of injecting cha.rges into the

2
toner 34 which are opposite in polarity to the charges which

have already been inﬁected therein by pre-~charging.

10 | The support member .3.8 is .ad.apted to be able to
reciprocate horizonta.lly together with the photosensitive
member 31, so that the toner 34 accommodated in the toner
reservoirs 3%9a, 3% is supplied under the electrode plates
36a, 36b by the rec:.procating motion of the support member

15 38. Since a high voltage is applied to the electrode
plates 36a, 36b through the power supply El' when the

s toner 34 comes in contact w:.th the electrode plates
36a, 36b, charges are injected into the toner 34
-The charges in the toner 34 induoe charges in the surface

20 of the photosens:.tive member 31 which are opposite in
polarity to the charges in the toner 34, thus attracting
the toner 34. 'i'he toner ..34.o.n the surface of the
photosensitive manber 31 is formed into a toner layer having
a uniform thickness by the motion of the photosens:.tive

25 member 31 which reciprocates horizontally below the



rode plates 36a. 36b. Wen a |ight beam 35 is applied to the rear

ce of the photosensitive nenber 31 directly bel ow the chargi ng device
33 while the support menber 38 is novin® fromthe left to the right, 5 |
charges of opposite polarity are injected into the toner 34 in a manner .
simlar to that described above and, at the sane tine, the toner 34 inthe
irradi ated portion is transferred to the record medi um 32. Al though the
toner 34 on the photosensitive nenber 31 is partially consuned 10
by this transfer, it is conpensated for in the follow ng manner. Nanely,
the toner 34 on elecphdeoskxtest 36 A€bewhdl apatsgesbesnids idhe el ectrode
prate 36b on the right-hand side and enters the toner reservoir 39b and
then returns or rRppbied tontheheear ghtfdice dficchecphototénsitive memberi ng thi s
backward novenent, when the toner 34 on the photosensitive nmenber 31 passes
~under the el ectrddediglestly 38Bow thescharghing cleniged3 vhile thmer 34 is
re-formed into a toner layer having a uniformthickness. In addition, since
t he phot osensiti vurpantoeent®r 38 di¢ moving from thedigftotatthe xightither with the
support nenber 38, the position on the photosensitive nenber 31 which is
i rradi ated with chexgssghf apPafrits relanid¥saredaieqted ntocokhe t he

phot osensitive nmenber 31 to recover from
toner 34 in a manner similar to that described above and,

@ menber 31 which reciprocates horizontally bel ow t he 10° i
S a

at the same time, the toner 34 in the irfadiatéd i:ortion is u
| transferred tp the ..record medium 32. Although the toner
34 on the photosensitive member 31. is partially consumed

10 by this transfer., it is canpensatéd for .in the following
manner. Namely, the tofxer 34 on the photosensitive
member 31. passés under the electrode piate 36b on the
right-hand side and enters the toner reservoir 39b
a.nd then returné 6::' moves from the right to the left.

15 | During this backwérd movement, when the toner 34 on the
photosensitiwie member 31 passeé under the electr.ode plate
3€éb so as to be cha.fged, this toner 34 is re-formed
into a toner lﬁyer having a uni.form thickness. Ih
addition, since thé phottssensitive member 31 also

20 reciprocates togefher with the support member 38, the
pesition on the photosensitive member 31 which. is
irradiated Qith the 1igh£ beam 35 chahges, and this
allows the photosensii:ive member 31 to recover from
light. fatigue. Accordingly, it is possible to extend the

25 lifetime of the photosensitive ménber 31.



li-ght fafigue. Accordingly, it is possible to extend the 25 ,
I-i fetime of the photosensitive nenber. 31. It should be noted that, '
al t hough the enbodi nent described above may enpl oy a corona-chargi ng device

al one as a toner transfer means, an oppdbing roller electrode may, if

desiread, be enployed in place of the corona-charging 5 device. It

i s thds.possible, in an el ectrophotographic apparatus of the present. -

i nvention, -to carry out an electrostatic latent imge fornmng step, a

devel oping step and a i.n one intensive stegé whereas 10

f t
these steps are carrie E%lg?’“geﬁ%rg tad, thatx BAtRONERNtB& EBRPHIEDE appar at us.
Accordingly, the numb Bl L dhe |
ool e et Aoy el g i |

addi tion, sar i mary chargi ng and cl eani ng of the

phot osensi ti ve nmenper.. ., Sinc he_taoner _and the phot 114V nber do not
15 cCone | nrgésor?t gﬁeqwgf%nsggﬁ hGrRerdhe pﬁ?%ﬁlgsg%lé%? % eé(réﬁg?es no -

frictional advers ’f gf:ftdeggré(ﬂebgh&%ﬁﬁg&s?ﬁ;ﬁ%ﬁ@g‘[&t Ewogggé%rgpe%e t he_

toner on the photosénsitive nerber elrra
portion, iss subjeciRdct 0 the force of the repul sion which acts between the’
sanme 20 . and-the record nmedium- the generation of a "ghost" is

suppressed, so that ityt9sPoms Bbesitlesl {:£Gh &R tRIpttdtiogPapdith excel | ent
printing quality. :
apparatus of the present iﬁveption, to carry out an
— electrostatic latent image forming step, a developing
Qtep and a transfer step in one intensive step, whereas
10 these steps are carrig& out separately in the known xXerogrpahy
apparatus. Accordinély, the #umber of Qteps can be reduced
by a large margin.. In addition, it is unnecessarf to
effect priﬁary chargingiand cleaning of the photosensitive
member. Sinee the toner and the photosensitive member do not
15 come in contact with-each oﬁﬁe? ét high speed, thére is no
frictional adverse effect on the photosensitive member.
K.J “FQrther, sinée fhe toﬁér on the photosensitive mémbgr,
other than tﬁat.én the irradiéted portién, is subjeéted
to the force of.the repﬁlsion.which acts between the same
20 and the.record ﬁediﬁm, the gegeratioﬂ of a "ghﬁst" is

suppressed, so that it is possible to effect reproduction

with excellent printing quality.



ising: a pair of toner reservoirs for holding a toner; a pair of .
ectrode plates which are respectivelé di sposed at outlets of said toner
e

reservoirs so as to face each other el ect+ede—5————ptates being

arranged to charge the toner delivered fromsaid outlets and being arranged
to deliver a substantially uniformlayer of sa”uluﬂmuljﬁllmqutsenm ti g
menber which is di sposed beneath the el ectrod conpri ses

I n succession a transparent substrate; a transparent el ectrode, 10

and a photoconductive |ayer, s@id,phefgsensitive nenber being arranged to
be reciprocated so that said tonmer—Tm sard toner reservoirs, after being
charged by said electrode plates, is supplied in a substantially uniform

t hi ckness onto a surface region of said photoconductive |ayer of said 15
phot osensitive menber abeléttfdphobgriapfié ppRk2Ga bepMRYLEENt Of said
photosensitive member; light irradiating means for applying light fromthe
side of said trarysqiareﬂttoaubsiersai-ﬁ:ﬁfs 564 tholBOig® acBondr; Ve gaagber; the |ight
irradiating neans irradiating a portion of said photoconductive |ayer at
said 20 suof feleetraiyi phateist bhidhghte S spectivel e MitPosdE atl edlesal

resi stance of said portion; neans for subjecting the toner
of said toner reservoirs so as to face each other, the electrode

@ -C L MS *CLAI MS1. An el ect r ophot ogr aphi c appar=atus,
e

5 plates being arranged to charge the toner delivered from said
outlets and being arfanged td deliver a substantially uniform
layer of said toner; a phoﬁosensiti#e member which is
disposed beneath the electrode plates and which comprises
in succession a transparent substrate; a.transparent electrode,

10 and a photoconductive layer, said photosensitive member being
arranged to be reciprocated so that said toner in said toner
resérvoirs, after being chafged by said electrode plates,
is supplied in a substéntialiy uniform thickness onto a
surface region of said photocondﬁctive layer of said

15 photosensitive-member by virtue 6f the reciprocating movement \/
of said photosensitive member; 1ight irradiating means
for applying light from the side of.said transpérent substrate.
of said photosensifive membef; the light irradiating means
irradiating a portion of said phétoconductive layer at said

20 surface region with light so as to reduce the electfical

resistance of said portion; means for subjecting the toner



portion, to an electrical

on the said portién, by way of the transparent el ectrode and the said

charge of a polarity opposite to its original

charge; and means for supporting a record nedi umopposite to the

said portion is transferred onto the record ned

toner reservoirs 10

el ect rophot ogr aphi ¢ apparatus

¢ wWher i nSsafd

phot oconductive | ayer so 5 tht in &mlml|m||[‘wrlmer on the

el ect lsaphot ogr aphi ¢ appar atus according to cl ai
phot osensitive nmenber constitutes a portion of the bottom of both of said

so that said photosensitive nmenber and both
of said toner reservaqirs, .are. Lprocated. together, 3. An
on §he Sglé }%rgl%ﬂ,nt5$ wa ?gitkgltgﬁnsga%nér gil.%ctsrglda

ccor tOyC

phot osensi tive nenber, ;s of sg{@&gg%gﬁe}pgﬁj lajn5elechtrical c"?g%% °§e%§{)’|lﬁréjdtyvm th

el ectrophot ographi ¢ apparatus s nti a

reference to and as QUL deNed Q" Er #1001 LM rPEL ARBAMARE Il Qi 1ng

5
Y,
10
15
N

y as herelnbe

a record medium oppoéite to the photoconductive layér 50
that in operation the toner on the said portion is
transferred onto the record medium.

2. An electrophotographic apparatus according to
claim 1, wherein said photosensitive member constitutes
a portion of the bottom of both of said toner reservoirs
so that said photosensitive member and both of said
toner reservoirs are reciprocated together.

3. An electrophotographic apparatus according

to claim 1 or 2 wherein said photosensitive member is

of planar shape.

4, An electrophotographic apparatus substantially as
hereinbefore described with reference to and as shown

FLB ure 2 cf
inLthe accompanying drawings.




