The-present invention relates to el ectrophotographic imge formng
apparatus, to process cartridges for use wth such apparatus, and to

conbi nations of such apparatus and cartridges. Exanples of such ggpgigﬁﬁig
are |aser beam printers, LED beam printers, facsimle reg v a

copyi ng machi nes. It is well known jo_provide gnrgj R eg hi c<
I mge formng apparatus with a replacgable process " REPLACED N
1 = PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS b//

BACKGROUND OF THE INVENTION

Field of the Invention

5 The present invention relates to a process
cartridge and an image forming appafatus with it. The
imdge forming apparatus may be, for example, a laser
beam printer, an electrophotographic copying machine,
a fécsimile machine, a wora processor or the like.

10"Related Background Art

In an image forming qppafatuses such as printers,
a iatent-image.is formed by selectively exposing a
photosensitive drum (an image bearing member) which
has been.uniformly_charged; and the latent image is
15 then visualized with toner as a toner image.which is
in turn.transferred onto a recbrdiﬁg sheet, thereby
recording an image on the recording sheét. In such

apparatuses, whenever the toner is consumed or used

s

up, new toner must be replenished. However, the toner
20 replehishing operationlnot.only is troublesome, but
also often causes the contamination of surroundings.
Further, the maintenance of various elements must be
performed periodically.
To this end, a so-called process cartridge
25 wherein a photosensitive drum, a charger, a developing
device, a cleaning device and the like are integéally

contained in a cartridge housing which can be removably
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cartridge. Such cartridges typically contain a Ltive drum
on which a latent inmage can be fornmed by the apparat ug BERTE!
and a devel oping neans for devel oping the | atent inage (
transferred to a recording nmedium neans for cleaning any unused tof
frbmthe drum and nmeans for charging the. drumready for the formati on of
another |atent inmage. Wen the toner runs out, or if any of the other
conponents of the cartridge fail to operate properly, the cartridge can
sinply be renoved and replaced by a fresh cartridge. Such process

cartridges therefor r eat cplitate nmaintenance t he i e formng
apparatusi moun ?& gg ﬁﬁl¥mﬁ m#of%ngrﬁPPﬁgﬁ geqﬁﬁﬁﬁQﬁjt‘%aratus

replenlshment of toner or the exchange of parts service

lives of which have been expired can be permitted and
the maintenance can be facilitated has been proposed
5 and puts into practical use (for'example, as disclosed
in U.S.P. Nos. 3,985,436, 4,500,195, 4,540,268 and
4,627,701).
Since such a process cartridge is mounted to
and dismounted from the image forming apparatus, it
10 is necessary to detect and ascertain whether the process
cartridge is positioned in the image forming apparatus
before an image forming operation is started. Iﬁ the
past, the detection of the presence/absence.of the
cartridge has been mechanically effected by using a
15 contact switch, an actuator and the like. That is
to say, when the process cartridge is mounted to the
image forming apparatus, the contact switch is turned
Q:! ON hy the actuator; whereas, when the cartridge is
.. dismbunted from the contact switch is turned OFF by
20 . the actuator. A signal from the contact switch is
sent to a controller, thereby judging whether the
cartridge is mounted to the image forming apparatus.
However, in the above-mentiéned construction
for getecting the presence of the process cartridge,
25 since the mechanical parts such as the contact switch
and actuator are used, the apparatus was made expénsive.

I Further, since the parts such as the contact

et Has Been Replaced

il M |



of the so-called "clamshell"” type, in which the apparapus._is divided
I nto upper and | ower substanti al parts whi ch are hi ngedf tToigetha

of whi ch contai ns operating elenments of the apparatus.
repl ace the process cartridge, the upper part is \
- 2 - hinged open, the cartridge is repldaced with a fresh one, and theé
upper part is then closed to place the cartridge in an operative position
in the apparatus and to place : .

1 switch and actuator must be provided, it was difficult
to;make the apparatus small-sized.
Furthermore, it has been desired that the
presence/absence of developer iﬂ the procéss cartridge
5 can be detected with a low cost and without making

the image forming apparatus large-sized.

.
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the apparatus in an operative condition. A disadvantage__of the clan}shel
type of apparatus is that the upper. part is heavy, becausmisi $HEEL;
operating el ements of the apparatus, and accordingly hgavy- d;{gAk d
count er - bal anci ng springs are reqU|red This inveniTo (0] ;
particularly to a process cartridge, as shown in patent application
JP-A- 04-070767, which is adapted to be renovably nounted in an inmage
form ng apparatus, the cartridge conprising casing neans containing a
rot at abl e photosensitive drum a driven gear co-axial with the drum
chargi ng means operable for charging thegdrumutilising a charging bias
vol tage obtained.fromthe apparatus, devel opi ng neans including a supply
of toner operabl € fitle devesOPEt NInvention is concerned with providing

a process cartridge and an image forming apparatus,
wherein the preserice/absence of developer in the process
cartridge can be detected with a relatively low cost.

5 An embodiment of the present invention provides a
process cartridge and an image forming apparatus, which
can be made small-sized while permitting the detection
of the presence/absence of developer in' the process
cartridge.

10 A further embodiment of the present invention
provides a process cartridge and an image forming
apparatus, which permits  the detection of the
presence'/absence of the mounting of the process éartridgé
.to the image forming apparatus and can be made small-

15  sized. |

Another embodiment of the prééent invention provides

(’:_ a process cartridge and an image forming apparatus,

whei:iein the presénce/absence of developer and the

. presence/absence of the process carfridge can be aetected

20 by detecting the electrostatic capacity.
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| atent images on said drumutilising a devel opi ng bi as vﬁ+%ag&4ﬂH£uJE§%T
fromthe agparatus, and cl eaning means operable for cliaﬁﬁﬁdﬂﬁﬁ@fdﬂygﬁg
casing nmeans having a first opening for passing |ight t

latent inmage thereon and a second opening for —
transferring the devel oped images fromthegirumto transfer material; the
inserted into the i mage form ng apparatus by
a direction generally transverse to the axi's of the drum and
rotated about an axis extending

formng a

cartridge being adapted to be

novement in
t hereafter
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an elevational sectional view of
an image ferming apparatus to which a process cartridge
is mounted;

Fig. 2 is a perspective view of the image
forming apparatus;

Fig. 3 is-a cross-sectional view of the process
certridge: -

Fig. 4 is a perspective view of the process
cartridge;

_Fig. 5 is a partial view-ehowing a left gﬁide
member; |

Fig. 6 is a partial view showing a right guide
member;

fig. 7 is an exploded view of the process
cartridge showing frames thereof;

Fig. 8A is a longitudinal sectional view of a
photosen51t1ve drum, and Fig. BB is a cross-

sectlonal view of the photosen51t1ve drum;

Fig. 9 is a perspective view of a conductive
member contacting with a metal shaft;

Fig. 10 is a view showing a charger reller and
bearings therefor; ‘

Fig. 11 is an exploded perspective view
showing an overlapping relatiqn between a blow sheet

and toner leak preventing seals;
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-3- transversely of the cartridge to an operative p05|t|6HH;SHEgT1?
apparatus; the drum being nounted in the casing neans ijn a ngquﬁy
thereof relative to said general insertion direction. The :

Bdh

relates to a conplenentary inage form ng apparatus, as also shown in
JP- A-04-070767. The apparatus shown in éP—A—O4 070767 w |l herein be
cal l ed a "nonocoque" type of apparatus, I S not necessary to hinge

open two substantial parts of the apparatus-ln order to replace a process
cartridge. Instead, cartridges are pushed into a cavity in the apparatus.
1 Fig. 12 is a view showing a positional rela-

fion between a developing blade and the toner leak
preventing seals and the blow sheet;
Fig. 13A is a sectional view taken along the
5 line A - A in Fig. 11, and Fig. 13B is a sectional
view taken along the line B - B in Fig. 11;
Figs. 14A and 14B are views showing a case
where a bldﬁ shéet is bent;
Fig. 15 is an enlarged sectional view showing
10 a condition that a sharp rib is penetrated into a
developing blade:;
Fig. 16 is a-section;l view showing a
condition that an adhesive for an antenna wire
is swollen; .
15 Fig. 17A is a view showing a condition that
the adhesive is swollen by fitting the antenna wire,
Fig. 17B is a view showing a condition that the
cfé swelled.adhesive is averéged, and Fig. 17C is a view
- sﬂowing a conditibn that a seai is attached;
20 Fig. 18a is a view showing the antenna wire
Which is not benf, and Fig. 18B is a view showing the
antenna wire which is bent;
Fig. 19 is a perspective view of a cartridge
showing a condition that a cover film is drawn
25 oﬂliquely;
Fig. 20 is a view showing a relation between

the cover film and the toner -leak preventing seal when
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In the general field of inmage form ng apparatus wusing re
cartridges, it is well known to provide an earth contact jon
for earthing the drum and to provide charging and devel
contacts on the cartridge by which charging bias and devel oping bIaS
vol t ages can be supplied by the apparatus o the chargi ng .and devel opi ng
nmeans in the cartridge. |t has now been realised that there are probl ens
with sonme arrangenents of contacts in the apparatus and cartridge in that
capaci tance between the earth and charging bi as contacts can cause

di screpanci es i o n e Ihere can be interference
Ph? S81 8k s g‘"t J‘@t ﬁﬂr l{‘ﬁ'}argl ng Jz;e?%[

bet ween the~si gnals supplle 0 devel opi ng bi as contacts.
The present invention igijg., 21 is a perspective view showing.a

condition tﬁat a tear preventing sheet is secured to
the toner leak preventing seal in spaced relation to
5 an edge of the toner leak preventing seal:;
Fig. 22 is a view showing various dimensions
of a photosensitive drum, a developing sleeve and a

charger roller;

{: Fig. 23 is a view showing various dimensions
10 of the charger roller; -
Fig. 24 is a plan view showing toner ieak
preventing seals and screens disposed on both ends of
a cleaning bléde:_ |
Fig. 25 is a perspecfive view showing the
15 toner leak preventing seal and the screens'disposed
on  the eﬁd of the cleaning blade;
Fig. 26 is an explarnatory view for explaining
(:_ ' a_wethod for attaching the toner preventing seal on

tﬁe end of the cleaning blade;
20. Fig. 27 is a view showing a method for
demolding a developing frame; |
Fig. 28 'is'a view*éhowing a method for
demolding a.cleaning frame;
Fig. 29 is a view showing a proéess for
25° bonding a toner frame and a developing frame by
ultrasonic welding:

Fig. 30 is a view showing positioning bosses
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concerned, in part, wth these problens. In the gener.l field of
I mge form ng apparat us 5
repl aceabl e process cartridges, it is also known, for exauule ﬁ&ﬁ .ésemm
applications JP-A-02-304470 and JP-A-55-153970, to detect an B %@
toner remaining in the cartridge by providing a toner detector nenber

the cartridge which supplies a signal to t8e apparatus, on the basis of
el ectrostatic capacity, indicating the

1 and fitting holes formed on and in the toner frame
aﬁa the developing frame ip a widthwise direction
thereof;

Fig. 31 is a perspective view showing a

5 plurality of positioning bosses and fitting holes
formed on and in thé toner frame and the developing
frame in a longitudinal direction thefeof}

Fig. 32A is a view showing a condition that
thg toner developing frame is rested on an
10 assembling tray, and Fig. 32B is a view'showing a
condition that the cleaning frame is rested on an
assembling tray;
Fig. 33 is a view showing assembling steps
"through which the toﬁer developing frame is | -
15 assembled by an automatic machine;
Fig. 34 is a view showing assembling steps
through which the cleaning frame is assembled by
- an automatic machine;
| .Figs. 35 and 36 are views showing a
20 conétruction or arrangement wherein the photosensitive
drum is not contactedlwith a table when the cleaning
frame is rested on the table;
Fig. 37 is a view showing a consfruction
wﬁgrein a developing sleeve is not contacted with
25 a fable when the toner developing frame is rested
.on a table;

Fig. 38 is an exploded partial perspective view
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presence/ absen
not only with

and a cartridg
the toner dete
I nvention is

t he appar at us,
dependi ng upon
beari ng nenber
earth cont act

photosensiﬂive
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ce of toner. The present invention is (
adopting this feature 1in an apparatus of
e therefore, but also with increasing th

—
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ction arrangenent. " The cartridge of the presen—

characterised by: a toner detection nmenber for providing
on the basis of an electrostqatic capacity which varies
the presence or absence of toner for supply to the image

, a signal indicating the presence or absence of toner;

ecting the toner developing

MR RHRA P Di G2

an

at one side of the casing neans adj acent one end of the
s&gy in

fféme and the cleaning frame by connecting members:

Fig; 39A is a perspective view showing a
condition that the connecting members are attached,
and Fig. 39B is a sectional view showing a condition
that the connecting members are attached;

Fig. 40 is a partial perspective view showing
a left end surface of a process cartridge;

Fig. 41 is an elevational sectional'ﬁiew
showing a condition that the process cartridge is
mounted to an image forming apparatus}

Figs. 42 t6 45 are enlarged partiél sectional
views showing a condition that the prdcess-cartridge
is mounted to the image forming apparatus; |

.. Fig. 46 is an enlarged partiallsectional view
showing a condition that the process cartridge is
dismounted from the image forming apparatus;

Fig. 47 is a perspective view showing a
meéhanism-for opening and closing a laser shutter;

Fig. 48 is a view showing a gripper portion
on which lateral ribs are formed; '

Fig. 49 is a perspective view showing a

condition that the gripper'portion of the cartridge

is -gripped by hand;

25

Fig. 50 is a perspective view showing a

gripper portion in which a recess is formed:

Fig. 51 is a perspective view showing a

to
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devel opi ng bias and toner detector nmenber contacts all rovi ded at the
opposite side of the casing neans, the charging bias «omngghEﬁp

devel opi ng bias contact being p05|t|oned adj acent to pnd I &8 EFN
forwardly and rearwardly of the photosensitive drumrele

general insertion direction and the toner detection nenber contact being
positioned rearwardly of the devel oping bik@ contact relative to said
gener al - 5-

1 grippef portion on which a projection is formed;

Fig. 52 is a partial perspective view showing
the arrangément of various contacts provided on a
process cartridge;

5 Fig. 53 is a plan view showing the arrangement
of various contacts provided on an image forming
apparatus;

Fig. 54 is a sectional view showing a
relation between the contacts and contact pins;
10 Fig. 55 is a detection circuit for detecting
a toner remaining amount;
Fig. 56 is é graph showing a relation between
a toner amount and a toner remalnlng amount detectlon
voltage.

15 . Fig. 57 is a circuit according to an embodiment

wherein the cartridge.mount is detected by an invertef:
Fig. 58 is a circuit according to an embodiment
C _ wh?rein the cartridge mount is detected.by a digital
signal:
- 20 Fig. 59 is a function block diagram of a
control means;
Fig. 60 is an exploded perspective view of a
cleaniﬁg frame showing an inner construction thereof:
Figs. 61 and 62 are views showing a bearing
25 for a charger roller according to another embodiment;
Fig. 63 is a perspective view of a bearing

for a charger roller according to a further embodiment:
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I nsertion direction. Furthernore, the apparatus of tf
I nvention 1is characterised by: an earth contact

when the cartridge is in the operative position for engaging and eaf

the earth contact of the cartridge when in the operative position, neans
for producing a chargi ng bias voltage anﬂﬁbupply!ng ~the charging bias §
voltage to a charging bias contact which is disposed to the other
side of the cavity and forwardly of the photosensitive drumrelative to

bosi t/on.  Bnd whi ch engades et hescharar g headnd, e chafiqnceall Tl Mg’
when in the opsfadtdyeiRgSthéO8eformation of a contact member,
according t6 another embodiment;
Fig. 65 is a view showing a mechanism for
5 Ppreventing the deformation of a contact member,
according to a further embodiment:;
Fig. 66 is a view showing an embodiment
wherein a second rib-on a developing frame is
sharpened;

10 Fig. 67A is an explanatory view showing a
condition that an antenna wire is bent to a semi-
circular shape, and Fig. 67B is an explanatory view
showing a condition that the antenna wire is bent to
a trapezoidal shape; |

15 Fig. 68 is a view showing an embodiment wherein
a cut-out is formed in a developer frame and the
floating of an.antenna wire is prevented by inserting
the antenna wire into the cut-out; and |

) i Fig. 69 is a view showing an embodiment wherein
20 a round-hole is formed in a developer frame and the

floating of an antenna wire is prevented by inserting

the antenna wire into the round hole.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 First of all, a process cartridge and an
image forming apparatus using such process cartridge,

according to a first embodiment, will be explained
|
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nmeans for producing a devel oping bias voltage and supplyf§

bi as voltage to a devel opi ng bias contact which is dISpO.
other side of the cavity and rearwardly of the photosen
relative to the general insertion direction when the cartrldge isin
operative position, and which engages the devel oping bias contact of the
cartridge when in the operative position, toner detection contact

which is disposed to said other side of cavity and rearwardly of the
devel opi ng bias contact of thée apparatus relative to the general insertion
direction and which.engages the toner detection contact of the cartridge
when in thé opeiiki yefpssneeosic sRE AEsAEPanying drawings.

{General Explanation of Process Cartridge and Image

Forming Apparatus Having Such Process Cartridge
Mounted thereto}:

5 The whole construction of an image forming
apparatus is firstly explained. Incidentally, Fig. 1
is an elevational sectional view of a laser beam

(“. o printer having a process cartridge mounted thereto;
according to one aspect of the bresent invenfion,

10 Fig. 2 is a perspective view of the laser beam printer,
Fig. 3 is a cross-sectional view of the process
cartridge, and Fig. 4 is a perspective view of the
process cartridge. |

As shown in Fig..l, the'image forming

15 épparatus A is so designed that a laéent image is

| formed on a photosensitive druﬁ.(as.an'example of an
image bearing member) by illuminating light imégé

( _ . frgm an optical system 1.onto the drum in response
tdhimage information, and thé'latent image is deveioped

20 with developer (referred to aé "toner" hereinafter)
to form a toner image. In-sYnchronism-with the
formation of the toner image, a.reéording medium 2
is fed by a convey means 3 to an image forming station
of:a process cartridge B, and, in the image forming

25 station, the. toner image formed on the photosensitive
drum is tranéferred onto the récording medium 2-by a

transfer means 4. Then, the recérding medium 2 is
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- 6- connected to the toner detection contact of the appa é?ﬂ%SHEErH
determ ning an anount of toner remaining in the cartridge
pl acing the earth contact at the opposite side of the casing/cavil :
ot her contacts, any capacitance therebetween is small and thus the r|sk of
char gi ng dlscrepanC|es Is small. Also, by placing the charging and
devel opi ng biasing contacts forwardly and }8&arwardly of the drum (or
position of the drumin the

1 sent to a fixing means 5, where the transferred toner
imége is fixed to the recording medium. Thereafter,
the recordiﬁg medium is discharged to a discharge
portion 6.

5 As shown in Fig. 3, in the process cartridge
B providing the image forming station, the rotating
photosensitive drum (an example of an image bearing

~ member)-7 is uniformly chafged by a charger means 8.
The latent image is formed on the photosen31t1ve drum
10 7 by 1llum1nat1ng the light image from the optical
system 1 through an exposure portion 9, and then the
latent imagé is developed by a developing means 10
to visualize the image as a toner image. The toner
image is then transfefred.onto the recording medium
15 2. On the other hand, after the transferring opera-
tion, the residual tonerlremaining on the photo-
sensitive drum 7 is removed by a cleaning means 11.
C:: _ ‘ In01dentally, the process cartrldge B
comprlses a toner frame 12 as a first frame having a
20 toner reservoir, a developing frame 13 as a second
frame having-a developing sleeve, and a cleaning
frame 14 as a third frame having the photosensitive
drum 7 and the cleaning means 11 and the like. 1In
Fig. 2, the reference numeral l1l5a denotes an opera-
25 tidh portion on which a recording copy number setting

button, a density setting button, a test print

button, a lamp for informing of the exchange of the
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apparatus), the risk of interference between the charging
bi asses is small.' Furthernore, by placing the toner detlec
rearwardly of the devel oping bias contact in an arrangerte
cartridge reaches its operative position by a rotational novenent,
'toner detection contact of the cartrldge Is suitable for use also as a
"cartridge-present" contact, because éfiontact engages only as the

cartridge reaches its operative positlon, and the conpl enentary i nmage
form ng apparatus has nmeans for determning fromits toner detector
contact whgt hecaptrid§eawnachr wilgje be @eaxaiibed laterSpedid itheenbodi nents

of the invention.-will now be described by way of exanple with reference to
t he like are provided.

Next, various parts of the image forming
apparatus A and the process cartridge B moﬁnted thereto
5 will be fully explained.
{Image Forming Apparatus}:
First of all, regarding the various pafts of
the image forming apparatus A, the optical system,

convey means, transfer means, fixing means and

P

10 cartridge mounting means will be described in order.
(Optical System):
The opfical system 1 serves to illuminate the
light image onto the photosensitive drum 7 in
response to the image information sent from an external
15 device and the like. ' As shown in Fig.ll, the optical
_syétem comprises an optical unit la in which a
polygon mirror lb, a scanner motor lc, a focusing

lens 1d, a reflectibn mirrof le and a laser diode 1f

!

aré accommodated and which is disposed within a frame
20 15 oflthe apparatus A.

When én image signal is given from an external
device such as a computér, a word processor and the
like (refer to host 62 (Fig. 59)), the laser-diode
1f emlts the light in response to the image signal,

25 whlch light is sent to the polygon mirror lb as image
light. The polygon mirrxor lb is rotated at a High

speed by the scanner motor lc, and the image light
. R
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acconpanyi ng draw ngs i n which:

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is an ele ”?Hﬂi{.

sectional view of an inage form ng apparatus to which a pné
I S nmount ed,; - Fig. 2 is a perspective view of the

appar at us; Fig. 3 is a cross-sectional view of the process

1 reflected by the polygon mirror lb is illuminated onto

thé photosensitive drum 7 via the focusing lens 1d
and the refiection mirror le, thefeby selectively
exposing the surface of the photosensitive drum 7
S5 to form a latent image corresponding to the image
information on the photosénsitive drum 7.
(Recording Medium Convey Means):
Next, the convey means 3 for conveying or
feeding the recording medium (for example, an OHP
10 sheet, thin film or the like) 2 will be explained.
The convey means 3 according to the illustrated
embodiment permits both the manual sheet supply and

the cassette sheet supply. As shown in Figf l, in

the manual sheet supply, one or more recording medium

15 2 is set on a sheet supply tray 3a and then the image

forming operation is started. As a result, the
recording medium 2 on the_sheet.supply tray 3a is
(?“ | sent into the image forming apparatus by the
- roéation of.a pick-up roller 3b. inéidentally, a

20 plurality of recording media 2 are set on the sheet

supply tray, the recording media are separated one by

one by a pair of separation rollers 3cl, 3c2, and
the separated recording medium is conveyed until .a
leading end of the recording medium is abutted

25 against a nip between a pair of regist rollers 341,

3d2. The paired regist rollers 3dl, 3d2 are rotated .

in response to the image forming operation to feed
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cartridge; Fig. 4 is a perspective view of the prog cartridge;

Fig. 5is a partial view showing a |eft guide nenber; THIS $1yger 19,
partial view showing a right guide nenber; Fig. | S aREEXR )
view of the process cartridge show ng frames thereof; - Fg—Gh
a longitudinal sectional view of a photos&gsitive drum and Fig. 8Bis a

cross- sectional view of the photosensitl drum Fig. 9is a
perspective view of a conductive nenber contacting with a nmetal shaft;

1 the recording medium 2 to an image forming station.
Fufther, after the image formation, the recording
medium 2 is'conveyed to the fixing means 5, and

then is discharged onto the discharge portion 6 by

5 a pair of intermediate discharge rollers 3e and a pair
of discharge rollers 3fl, 3f2. Incidentally, guide
members 3g for guiding the recording medium 2 are
arranged between the fixing means and the intermediate
discharge rollers and between the intermediate

10 4discharge rollers and the paired discharge rollers.
Further, the sheet supply tray 3a comprises
an inner member 3al and an outer member 3a2. In an
inoperative condition, the inner member 3al is
contained in the outer member 3a2, and, as shown in
15 Fig. 2, the outer member 3a2 constitutes a portion
of the frame 15 of the apparatus. .
On thé other hand, for the Cassette'sheet
supply, as shdwn=in'Fig. l, a mounting portion fqr a
caééette 3h is_provided at a lower portion within
20 the framé 15. 'When-the manual sheet supply is not
effected, the reéording media 2 in the cassette 3h
mounted in tﬁe mounting portion are sént to the paired
regist rollers 3dl, 3d2 one by one from thé uppermost
one by the rotation of a pick-up roller 3i and a
25 feéd roller 3j. At a downstream side of the.paired
regist rollers 3d1l, 3d2; the recording medium is

conveyed in the same manner as the manual sheet supply.
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Fig. 10 is a view show ng a charger roller and bearings therefor;-

- 8-

Fig. 11 is an exploded perspective view show ng an overl agpyig .
bet ween a bl ow sheet and toner |eak Preventing seals; REPL A HASBEEN
Fig. 12 is a view showi ng a positlonal rela- “troms [ARED a__|

devel opi ng bl ade and the toner |leak preventing seals and the bl ow sheet;
Fig. 13Ais a sectional view taken al ong ¢

10

- 15

20

25

Incidentally, a sensor 3k serves to detect the
présence/absence of the recording medium 2 in the
cassette 3h.
(Transfer Means):

The transfer means 4 serves to transfer the

toner image formed on the photosensitive drum 7 onto

the recording medium 2, and, as shown in Fig. 1,

comprises a transfer roller 4. More particularly,
the recording medium 2 is urged against the
photosensitive drum 7 of the process cartridge B

mounted on a mounting means (described later) by

the transfer roller 4, and, by applying a voltage

having the polarity opposite to that of the toner
image formed on the photosensitive drum 7 to the
transfer roller 4 (in the illustrated embodiment,
by effecting the constanf current control with DC
voltage of about 1000 V), the toner ‘image on the
photosensitive drum 7 is transferred onto the
re;ording medium 2.

(Fixing Means):

The fixing means 5 serves to fix the toner
image'transferred to the'fecording medium 2 by the
application of the voltage to the transfer roller 4
onto the recording medium 2. As shown in Fig. 1, the
fi*ing means comprises a rotating drive roller 5a.
and a driven fixing roller 5b having a heater 5¢

therein and urged against the drive roller 5a.

— ]
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line A- Ain Fig. 11, and Fig.
line B- Bin Fig. 11;
where a bl ow sheet is bent;

Fi gs.

13B is a sectional
14A and 14B are vie
‘Fig. 15 is an enlarge

showing a condition that a sharp rib is penetrated into a devel oping

bl ade; Fig. 16 is a sectional
adhesi ve for an antenna wre
shewi ng a condition that
wire, Fig.

1 More particularly, while

to which the toner image
forming station is being

roller 5a and the fixing

vi ew showi ng a
is swollen; 18
the adhesive is swllen by fitting the antenna
17B is a view showing a condition that the

condition that an
Fig. 17A is a view

the recording medium 2
was transferred at the image

passed between the drive

roller 5b, the recording medium

5 is subjected to pressure due to the abutment between
the rollers 5a, Sb and heat due to the heéting of
the fixing roller 5b, thereby-fixing‘;he transferred
toner image to the recording medium 2.
(Cartridge Mounting Means):
10 The cartridge mounting means for mounting - the
process cartridge B is provided'in the image forming
apparatus A. After an opening/closing céver 16 is
opened, the mounting or dismounting of the process

cartridge B is effected. More particularly, the

15 opening/closing cover 16 is pivotally mounted on an
upper part of the frame 15 via hinges 16a; On the
other hand, as shown in Figs. 5 and 6, a left guide

member 17 and a right guide member 18 are attached

totinner side walls. The guide members 17, 18 have

20 first'guide_portions_l?a, 18a which are inclined
forwardly and downwardly, and second guide portions
17b, 18b which are disposed above the first.guide
portions. The guide portions 17a, 17b and 18a, 18b
are arranged with left/right symmetry. Bearing

25 portions l7c,

18c (described later) for supporting
drum bearings of the process cartridge B are formed on

ends of the first guide portions -17a, 1l8a,
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swel | ed adhesive is averaged, and Fig. 17Cis a view SQ

VITHi§ SHEET éﬂtse‘?ﬁ%'

that a seal is attached; Fig. 18Ais a view sh

wire which is not bent, and Fig. 18B is a vi ew showi ng |t he BERIAHED

whi ch is bent; Fig. 19 is a perspective view of a cartridge
showi ng a condition that a cover filmis drawn obl i quel y; 4 Fig.

20 is a view showing a rel ati on between thé)cover filmand the toner. |eak
preventing seal when

1 respectively, and intermediate stepped portions 17bl,
léﬁl are formed on the second guide portions 17b, 18b,
respectiveiy. -

Further, the left guide member 17 has a

5 cartridge rocking movement regulating guide portion'
174 which is disposed above the second guide portion
17b. The right guide member 18 has a shutter cam
portion 184 for opening and closing a drum shutter 35

- of the process cartridge B, which cam portion is

10 disposéd above the second guide portion 18b.

Further, pressure members 19 are disposed -
above the rocking movement regulating‘guide portion
178 and the shutter cam portion 184, which pressure
members serve to bias the mounted-prodesé cartridge

15 B downwardly via torsion coil springs 1l9a. Further,
abutment mehbers 20 for posifioning the process
cartridge B are arranged at front sidgs of the ieft

(i' and right guide members 17, 18 (front sides in a
~7 céitridge inserting direction).

20 After the opening/plosing cover 16 is opened,
the proceés cartridge B can be mounted within the
image forming apparatus while being guidéd by the

- first and second -guide portions 17a, 18a and 17b, 18b
of the left and right Quide members 17, 18. The

25 méunting operation for the process cartridge will
be explained after the construction of the procéss

cartridge is described.
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-9 - the cover filmis drawn obliquely; Fig. 21
perspective view showing a condition that a tear preventing
secured to the toner |eak preventing seal in spaced rel atiln

of the toner |eak preventing seal; Fig. 22 is a view show ng
various di nensions of a photosensitive drum a devel oping sleeve and a
charger roller; Fig. 23 is a view shpwing various di nensions of
t he charger roller; Fig. 24 is a pldn“view showi ng toner |eak

preventing seals and screens di sposed on both ends of
1 {Process Cartridge}:

Next, various parts of the process cartridge
B which is to be mounted to'the image forming-
apparatus A will now be described.

5 The process cartridge B includes an image
bearing member, and at least one process means. The.
process means may be, for example, a charger means
for charging a- surface of the image bearing member,

- a developing means for developing a latenf imgge
10 formed on the image bearing member to form a toner
image, a cleaning means for removing residual toner
remaining on the image bearing member, and the like.
As shown in Fig. 3, the process cartridge B acgordiqg
to the illustrated embodiment comprises a charger
15 means 8, exposure Qprtioh 9, developing means 10 for
performing a developing operation with toner and |
cleaning means 11 which are arranged around an
(m ' electrophotographic photosensitive drum 7 as an image
| bééring member and which are enclpsed by a housing

20 comprising a toner frame 12, developing frame 13 and
cleaning frame 14 to form a unit which.can removably
be mounted'to the frame 15 of the image forming
apparatus as a process cartridge B.

Next, regarding the various parts of the

2s précess cartridge B, the photosensitive drum 7,

charger means 8, exposure portion 9, developing.means

10 and cleaning means 11 will be -fully explained in

order.
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a cl eani ng bl ade; Fig. 25 is a perspective view
| eak preventing seal and the screens disposed on the end
bl ade; Fig. 26 is an explanatory view for explaﬂ
attaching the toner preventing seal on the end of the cleani :
Fig. 27 is a view show ng a nethod for égajdlng a devel opi ng frane
Fig. 28 is a view showi ng a nethod for ding a cleaning frane;
Fig. 29 is a view showi ng a process for bonding a toner frane and a
devel opi ng franme by ultrasoni c wel di ng;

1 (Photosensitive Drum):

The photosensitive drum 7 according to the
illustrated.embodiment comprises a cylindrical drum
base 1l7a made of aluminium, and an organic

5 photosensitive layer 7b coated on an outer peripheral
surface of the drum base. As shown in Fig. 7, when
the photosensitive drum 7 is attached to thé cleaning
frame 14 and a driving force of a drive motor 71
(refer to Fig. 59) of the image'forming apparatus is-

10 transmitted to a helical gear 7c¢ (refer to Fig. 8a)
secured to one longitudinal gnd of the photosensitive
drum 7, the drum 7 is rotated in a direction shown
by the arrow in Fig. l.in response to the image
forming operation.

15 Incidentally, as shown by the longitudinal
sectional view in ?ig. 8A, the photosénsitive drum 7
is rotatably attached to.the cleaning.frame 14 bj

(:: fiFting a boss 741 of a gear flange 74 éttached to

- on; longitudinél end of the photosensitive drum into

20 a bearing portion l4a of the frame 14 and by
insertihg a metal (iron in the iilustrated embodiment)
shaft 21 into a hole formed in" a- resin helical gear
7c attached to the other end of the drum and by
éequring the shaft 21 to the frame 14. Further, the

25 shéft 21 has an integral shaft portion 2la and flange
21b and is secureq to the frame 14 by securing éhe

flange 21b to the frame 14 by screws. Further, the
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Fig. 30 is a view showi ng positioning bosses
- 10 - and fitting holes formed on and in the toner fr3g
devel oping franme in a w dthw se direction thereof; : FRgpLAﬁgd s a

nﬂnsaﬂlmzﬁ NEAS BEN

'1.

perspective view showing a plurality of positioning bosses and fittrng
holes formed on and in the toner frame and the developing frane in a

| ongi t udi nal

10

15

20

25

direction thereof; 22

gear flange 7d comprises a spur wheel and serves to

_transmit the rotational force of the photosensitive

drum 7 rotafed via the helical gear 7c receiving the
driving force from the image forming apparatus to
the transfer roller 4, thereby rotating the latter.
Fﬁrther, the metal shaft 21 is a .conductive
member, and another conductive member 22'(made of
bronze phosphide in the illustrated embodiment) is
arranged t§ contact with an inne; surféce of the
aluminium drum base 7a of the photosensitive drum at
the'end thereof into which the metal shaft 21 is
inserted, so that, when the metal shaft 21 is inserted,
it is contacted with the conductive member 22.
Consequently, the photosensitive drum 7 is earthed
to the image fbrmiqg apparatus through the conductive
member 22 and the metal shaft 21 as will be described
later. .That is to say, as shown in Fig. 9, the
cogductiVe membexr 22 is-fitted 6n and secured by
bo;ses 7c2 formed on a side surface of the flange
bortion 7cl of the helical gear 7c, and has a hole or
opening 22a into which the metal shaft 21 is.to be
inserted. Further, a contact portion 22b having a
spring feature is also provided to extend into the
opening 22a. When the metal shaft 21 is inserted into
the opening, it is contacted with the contact member
22b while urging the latter. Further, the cohddctive

member 22 is provided with bifurcated pawl portions
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rested on an assenbling tray, and Fig. 32B is a vi ew shqwiHi§ SHEET ¢iaci BEEdN

Fig. 32Ais a V|em15homnng a condition that the toner dquelnnlnn frame | s
that the cleaning frane is rested on an assenbling tray REPLACEDg. 33

is a view show ng assenbling steps through which the toner devel opl ng

franme is assenbled by an automatic nachi ne; Fig. 34 is a view
showi ng assenbling steps through which the23eaning frane is assenbl ed by
an aut omati c machi ne; Figs. 35 and 36 are views show ng a

construction or arrangenment wherein the photosensitive
1 22c protruding in the left and right direction, -so

that, when the flange portion 7cl is inserted into
the photoseﬁsitiﬁe drum 7, the pawl portions 22c¢
are contacted with the inner surface of the

5 photosensitive drum 7.

In the image forming operation, the
photosensitive drum 7 ié.;otated, and the surface of
the photosensitive drum 7 is uniformly charged by

C?? épplying the DC voltage and AC voltage in an overlapped

10 fashion to the charger roller 8. . Incidentally, in
this case, in order to chargg the surface of the
photosensitive drum 7 uniformly, it is preferable
that the DC voltage and AC voltage are applied_to the
charger roller 8 in- the overlapped fashion and the

15 frequency of the.Acﬂvoltége is increased. However,
if the frequency of the‘AC voltage exceeds about 200
Hz, it is feared that a so—callgd “charging_noise“:
dqe to the vibration of the photosensitive drum 7
aﬂé the charger roller 8 is igcreased.

20 ~ More particularly, when the AC voltage is
applied to the charger roller 8, an electrostatic
attraction force is generated between the photo- -
sehsitive drum 7 and the pharger roller 8, and the
attraction force is strong at the maximum and minimum

25 vaiues of the AC voltage, whereby the charger roller 8
is attracted toward'the photosensitive drum -7 while

deforming elastically. On the other.hand, the
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drumis not contacted with a table when the cleaning fraj

re—S—est-ed—0n
the table; Fig. 37 is a view showing a construct.fdiS WHEBFEHAS BEEN
devel opi ng sleeve is not contacted with a table when theltonerREREGEEBDI ng

frane is rested on a table; Fig. 38 is an exploded partia
per spective view -11- show ng a net hod

for connecting the toner developlng fram@4&nd the cl eaning frame by
connecti ng nenbers;

1 attraction fdrce is relatively weak at the
iﬂtermediate value of the AC voltage, with the result
that the cﬁarger rollér 8 tends to separate from the
photosensitive drum 7 by the restoring force due to

5 the.elastic deformation. Consequently, the
photosensitive drum 7 and the charger roller 8 are
vibrated at the frequency greater than the frequency
of the applied AC voltage by twice. Further, when

QJ ) the charger roller 8 is attracted to the photosensitive

10 drum 7, the rotations of the roller and the drum are
braked, thereby geherating the vibration due to the
stick slip (generated as if a wet glass is rubbed by
a finger); this vibration causes the charging noise.

Thus, according fo the illﬁstratéd embodiment,

15 in.order to reduce the vibration of the photosensitive
d:um 7, as shown bf the sectional views in Figs. 8A
and 8B, a filler 7e formed from a rigid body or
e;astic bbdy is arranged-in the photosensitive drum
7iét a central portion in the longitddinal direction

20  thereof. The matérial of the filler 7e may be metal
such as aluminium or brass, éf ceramics such as
cement or gypsum, or rubber such as natural rubber or
the like. 1In consideration of the productivity,
workability, and effecf of weight and cost, the

25 maferial of the filler may be appropriately selected

among them. Incidentally, in the illustrated

embodiment, the filler 7e is made of aluminium having
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Fig. 39Ais a perspective view showing a condition that the gesnecting
menbers are attached, and Fig. 39B is a sectional V|em/shomﬁ.dWﬁSSBﬂ@ngh.,
that the connecting menbers are attached; Fig. 40 islLa_pamREPBACEp
perspective view showwng a left end surface of a process cartridge;
Fig. 41 is an elevational sectional view showng a condition that the
process cartridge is mounted to an i nage 8% ng appar at us; Fi gs.
42 to 45 are enlarged partial sectional views showing a condition that the
process cartridge S nDunted to the inmage form ng apparatus; Fi g.
46 is an eni %Sd L%)artl; %nﬁlz '?—Vé/msShOW ng a condition that the
process car y .

The shape or configuration of the filler 7e
may be SOlld cylindrical or hollow cylindrical (in
the illustrated embodiment, as shown in Fig. 8B, the

5 filler is formed as the solid cylinder). For
example, the filler 7e having an outer diameter smaller |
than an inner diameter of the photosensitive drum 7
by about 100 um is inserted into the hollow drum base
7a, thus attaching the filler to the photoéensitive

10 drum. That is to.say, the gap between the drum base
7a and thelfiller 7e is kept to 100 uym at the maximum,
and an adhesive.(for'example, cyanoacrylate groﬁp,
epoxy resin group or the like) is applied to an
outer surface of the filler or the inne:'surface of-
15 the drum base 7a;.thereby_adhering the filler 7e to.
the inner surface of the drum base 7a.
As mentioned above, by providing the fi;ler
Cﬁ; 7§uin the photosensitive drum 7, the photosensitive
’ drum 7 is rotated stably, therebj suppressing the
20 wvibration due to the rotation of the photosensitive
drum 7 during the image formihg operation. As a
result, even when the ffequency of the AC voltage
applied to the charger roller 8 is increased, it is
pogsible to suppress the charging noise.
25 (Charger Means):
The charger means serves to charge the éurface

of the photosensitive drum 7. In the illustrated
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di srounted fromthe i mage form ng apparat us; Fig——47 is a
perspective view showing a mechani smfor opening and cLEfHﬁQ&ﬂHhas&sBEEN
shutter; Fig. 48 is a view showing a gripper poftionREBDAGED Ch

| ateral ribs are forned; Fig. 49 is a perspective view SNOWTTg
Condi tion that the gripper portion of the cartridge 1is gripped by hand,
Fig. 50 is a perspective view showi ng a 86 pper portion in which a recess
is formed; Fig. 51 is a perspéctive view showing a

1l embodiment a charging method of a so-called contact
type as disclosed in the Japanese Patent Laid-open
No. 63~ 149669 is used. More particularly, as shown
'in Fig. 10, the charger roller 8 is rotatably mounted
S on the cleaning frame 14. The charger roller 8
comprises a metal roller shaft 8a, an elastic
conductive layer around the roller shaft, a high
resistive elastic layer arouno the conductive layer,
arid a protection f£ilm around the high resistive layer.
10 The elastic conductive layer is formed from an
.elastic rubber layer mede of EPDM or NBR dispersing
carbon powder the;ein, and acts to direct the bias
voltage to the roller shaft 8a. Further, the high
resistive elastic layer is made of urethane rubber
15 dispersing a small amount of conductive fine powdexr
(for example, carbon powder}, and acts to prevent the
abrupt reduction of the bias voltage by limiting the
623 leak current to the photosensitive drum 7 even when
- tﬁe charger roller having high conductivity such as a
20 pin hole is opposed to the photosensitive drum 7.
Further, the protection film is made of N-methyl
methoxyl nylon and acts'to prevent theé deterioration -
of the surface of the photosensitive drum 7 if the
p%astic material of-tﬁe conductive elastic layer
25 and/or.the high resistive elastic layer is contacted

with the photosensitive layer.

The roller shaft 8a is attached to the frame
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-12- gri pper portion on which a projection is formned; Fig. 52 is
a partial perspective view showi ng the arrangenent of VvAar
provi ded on a process cartridge; Fig. 53 is a
the arrangenent of various contacts provided on an inmag
appar at us; Fig. 54 is a sectional view showing a relation between
the contacts and contact pins; F97 55 is a detectlon circuit for
detecting a toner renaining anount;

1 14 via bearings 23, 24 slidable slightly toward the
pﬁétosensitive drum 7, which bearings are biased
toward the ﬁhotosensitive drum 7 by springs 25,
thereby contacting the charger roller 8 with the

5 photosensitive drum 7.

In the image forming operation, the charger
roller 8 is rotatingly driven by the rotation of the

photosensitive drum 7 while applying the DC voltage

N

and AC voltage in the overlapped fashion to the

i0 charger roller 8 as mentioned ‘above, thereby uniformly
charging- the surface of the photosensitive drum 7.
To this end, a-metal contact member 26 having a spring
feature is contacted with one end of.the metal roller
shaft 8a, thereby permitting the application of the

15 voltage from the image forming apparatus to the
charger roller 8.

Further, a regulating member 14b for

C:' suppressing the deformation of the contact member 26
ig formed on the cleaning frame 14 so that, even if

20 any force directing toward the left in Fig. 10 is
applied to the'roller shaft 8a resulting from the
dropping of the process cartridge B or the like, the
contact member 26 is prevented from being deformed
plastically by contacting the contact member 26

25 against the regulating member 14b. Further, since
the regulating member 14b limits the axial movement

(toward the left in Fig. 10) of the charger roller 8,
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Fig. 56 is a graph showing a relation between a toner anDunt and a toner

remai ni ng anount detection voltage; Fig. 57 is .uu.L
according to an enbodi mrent wherein the cartridge nount ?éﬁﬁ@ﬂﬂbﬁlﬁﬁN
i nverter:; Fig. 58 is a circuit according to an e adi RHERLACERer ei n
the cartridge nmount is detected by a digital signal; Fig. 59 is a
function bl ock diagram of a control nearid Fig. 60-is an

expl oded perspective view of a cleaning frang showi ng an inner
construction thereof; Figs. 61 and 62 are views show ng a bearing

for a Chargfr rﬁﬂéeéhéﬁéékdEBleQ %nQ%h%ﬁw@ﬁgxﬂéEﬁ%éined on the
pﬁétosensitive drum 7.
On the other hand, the positioning of the
other end of the charger roller 8 is effected by
5 the bearing 24. That is to say, as shéwn in Fig. 10,
the bearing 24 has a hooked abutment portion 24a
integrally formed therewith. By aﬁutting the other
end of the roller shaft 8a of the charger roller 8
_ C:' against the abutment portion 24a, the right (Fig. 10)
10 axial movement of the charger roller 8 is limited.
The bearing 24 is made of polyacetal (POM) which hasl
the good anti-wear feature and provides the good
slidability with respect to the metal roller shaft 8a.
As mentioned above, the both ends of the
15 roller shaft 8a are abutted against the anti-wear
bearing 24 and the contact member 26 to limit the
axial movement of the charger roller é,-thereby
preventlng the roller shaft 8a from contacting with
the frame 14. 1If the ax1a; movement of the charger
20 roller 8 is limited by abutting the ends of the roller
shaft 8a against the frame 14 directly, the frame 14
musf be made from material such as polyphenylene
oxide resin (PPO) having the good anti-wear feature
with respect to the metal roller shaft 8a. To the
25 céntrary. as in the illustrated embodiment; when the
roller shaft 8a is not directly contacted with the

frame 14, it is not required to increase the anti-wear
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Fig. 63 is a perspective view of- a bearing for a charger ,qﬁﬁ§§ Lghg%na;'
enbodi nent ; . CED,
Fig. 64 is a view showing a nechanismfor preventing the EIUrnuL:CP f

cont act nenber,

to a further

according to anot her enbodi nent; Fig. 65 is a

view showi ng a mechanismfor preventing the deformation of a contact
menber, according to a further enbodineqég Fig. 66 is a view show ng

an enbodi nent

1

10

15

20

25

ab}lity of the frame 14. Thus, in the illustrated
émgodiment, the frame 14 can be made of polystyrene
resin (PS) which is more cheap, rather than PPO,
thereby reducing the manufactﬁring cost of the process
cartridge B.

Incidentally, the material of the bearing 24
is not limited to polyacetal, but may be other material
such as nylon, so long as the material has the high
anti-wear ability with respect to the metal roller
shaft 8a.

According to the illustrated embodiment, the

voltage applied to the charger roller 8 to charge the

photosensitive drum 7 has an AC component Vpp of about

~ 1800 V and DC component VDCl of about -670 V, and the

constant current control is effected.
( Exposure Pbrtion):

The exposure portion 9 serves td form an
elgptrostatic latent image on the photosensitive drum
7 ﬁniformly charged by thé charger roller 8, by
exposing the light image from the optical system 1
onto the photosensitive drum. As shbwn by the
perspective view in Fig. 4, the exposure portion is
constituted by an opening portion 9 which is formed
inr@n upper surface between the developing frame 13
and the cleaning frame 14 and through which the.image
light passes. That is to say, by providing a

rectangular notch 9a in an upper surface 13r of the
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wherein a second rib on a developing frane is sharpened; TH ',i__ frbegre B LA

is an explanatory view showing a condition that an anter
a sem - circular shape, and Fig. 67B is an explanatory \-ew
condition that the antenna wire is bent to a trapezoi dal shape

Fig. 68 is a view showi ng an enbodi nent wherein ‘a cut-out is fornmed in a
devel oper frame and the floating of an a na wre is prevented by
inserting the antenna wire into the cut-out; and Fig. 69 is a

vi ew showi ng an enbodi nent wherein a round hole is fornmed in a devel oper

frane and tfe

5
(.
10
15
C
20
25

dgveloping frame 13 and by arranging an upper wall

pértion l4n of the cleaning frame 14 to cover a

" portion of the notch 9a, the exposure portion 9 is

formed.
(Developing Means):

Next, the developing means will be explained.
The developing means serves to visualize the
elec;rostatic latent image formed on the photosensitive
dr¥um 7 by the aforementioned exposure with toner to

form a toner image. Incidentally, although the image

forming apparatus A can utilize both magnetic toner

‘and non-magnetic toner, in the illustrated embodiment,

an example that a process cartridge B containing-
magnetic toner as one-component maghetic developer is
mounted.to fhe image forming apparatus is shown.

The magnetic toner used in the developing
operation-utilizes polystyrene resin as the binding
regin, and preferably utilizes styrene acrylic resin.
Céloring material which can be added to the magnetic
toner may be.conventional carbon black, copper
phthaiocyanine, iron black or the like.

_Furthér, magnetic fine particles included in
the magnetic toner are made from material which can
be:magnetized in the magnetic field and which may be
ferromagnetic metal powder such as iron, cobalt,

nickel, or alloy or compound such as magnetite or

ferrite.
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floating of an antenna wire is prevented by inserting tié”ﬁﬁﬁﬁﬁﬁaumygtE
into the round hol e. DETAI LED DESCRI PTI ON OF THE PREF DIENB@DENENTg
First of all, a process cartridge and an i mage form ng apparat us ustTg
such process cartridge, according to a first enbodinment, will be expl ai ned
-14- with reference to the acconpanying draw ngs.

31

1 - As shown by the sectional view in Fig. 3,
thé developing means 10 for forming the toner image
with the magnetic toner has a toner reservoir 1l1l0a
for containing toner, and a toner feed member 1l0b

5 for feeding out the toner is disposed in the foner
reservoir l0a, which feed member is rotated in a
direction shown by the arrow. Further, by using the
fed out toner and by rotating a developing sleeve 104

- having a magnet 10c therein, a thin toner layer is

10 formed on the developing sleeve. When the toner layer
is formed on the developing sleeve 104, the friction
charging charge sufficient to develop the
electrostatic latent image on the photosensitive drum
7 can be obtained due to the friction between the toner

15 and the developing sleeve 10d. Further, a developing
blade 10e for regulating a thickness of the-tonef

layer is provided to abut against the surface of the

S
AR

developing sleeve 10d.
| In the illustrated embodiment, as the

20 developing bias, the AC component Vpp of about 1600 V
and the DC component VDC2 of about. -500 V are applied.
Incidentally, in a relation between the DC component
VDC2 of this developing bias and the DC component
VDC1l of the aforementioned charging bias, if a

25 yalue (VDCl - VDC2) becomes greater'than ~50 Vv

(becomes greater toward the plus side), it is feared

that the fog occurs.
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{General Explanation of Process Cartridge and | mage Fornrag W@&y%EN
Havi ng Such Process Cartridge Munted thereto): TheREth
construction of an image form ng apparatus is firstly exXprarmed:
Incidentally, Fig. 1 is an elevational sectional view of a |aser beam
printer having a process cartridge nounted thereto, according to one
aspect of the present invention, Fig. 2 3§3a.perspect|ve view of the |aser
beam printer, Fig. 3 is a cross-sectional view of the process cartridge,
and Fig. 4 is a perspective view of the process cartridge. As
shown in Fg. 1, the i rRgeakarEing, aBRARVNET Adde S H€Si geshd Nale a
| atent irmage is -

toner feed member 10b are formed in the toner frame

12: whereas, the developing sleeve 104 and the
developing blade 1l0e are attached to the developing
s frame 13. Longitudinal abufment portions of the
frames 12, 13 are bonded to each other by ultrasonic
welding, thereby integrally connecting these frames.

The developing sleeve 104 on which the toner

layer is formed and the photosensitive drum 7 are
10 positioned to be spaced apart from each other with
a small gap (about 250 um). To this end, in the
illustrated embodiment, as shown by the exploded
“perspective view in Fig. 11, abutment rings 10f each
"having an oueer diameter greater than an outer diameter
15 ©of the developing sleeve 104 by a velue corresponding
to the above-mentioned gap are arranged in the
vieinity of both axial ends of the developing sleeve
(* lOd and out of a toner formlng area on the developlng
sleeve, which abutment rings are abutted against the-
20 photosensitive drum 7 out of a latent image forming
area thereon.

Further, a gear (helical gear) 10g 'is ‘attached
to one axial end of the developing sleeve 104 so
that the gear 10g can be rotated together with the

25 developing sleeve 10d. When the developing frame 13

is bonded to the cleaning frame 14, the gear 10g is

meshed with the helical gear 7c of the photosensitive
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formed on a photosensitive drum (as an exanple of an
by illumnating light image froman optical system 1l on
response to inmage information, and the latent inage is d&® :
devel oper (referred to as "toner"” hereinafter) to forma toner
synchronismw th the formation of the toner image a recording mnedium2 1is
fed by a convey neans 3 to an image form3@ station of a Process cartridge
B, and, in the imge formng station, the toner inage fornmed on the

phot osensitive drumis transferred onto the recording nedium2 by a

transfer megns drumhensot BRatl eher AeR@ 1BingNAdeve 10d can be

rétated by the rotation of the photosensitive drum 7.
Further, thé gear 10g is meshed with a gear (not
shown) connected to the toner feed member 10b,

5 thereby transmitting the rotational force qf.the
photosensitive drum 7 to fhe toner feéd member 1l0b.

With this arrangément. in the image forming

operation, by the rotétion of the toner feed member
10b, the toner in the toner reservoir 10a is seﬁt to

10 the developing sleéve 104, where the toner layer
having a constant thickness is formed on the |
developing sleeve 10d by the developing Blade 10e,
and then the toner on the'developing sleeve is
transferred onto-the electrostatic latent image formed

15 on the photosensitiye drum 7. Incidentally, the
formation of the toner layer on the developing sleeve
104 is effected by supplying the toner to oply a

carbon coating area of the developing sleeve 104, and

a relation between (a) the photosensitive layer

20 area on the photosensitive drum 7 along its longitu-
dinal (axial) direction and (b) the charginglarea
affected by the charger roller 8 and (c) thé toner
layer forming area (developing area) on the developing
slgeve 104 is so selected to become (a) s> (b) s (c).

25 «- Incidentally, the toner in the toner
reservoir l0a must be prevented from leaking between

the developing sleeve 104 and the developing frame 13.
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- 15 - sent to a fixing means 5, where the transferred {¢
is fixed to the recordi ng nedium Thereafter, t he recording dﬁﬂlﬂﬁﬁD
i s-di scharged to ‘a di scharge portion 6. As shown in Fig. 3,

T8 SHEET HARFREEN

in the process cartridge B providing the image form ng station, the

rotating

phot osensitive drum (an exanple of an inmage bearing _
menber) 7 is uniformy charged by a charg4neans 8. - The latent image
is formed on the photosensitive drum 7 by illumnating the Iight inage

fromthe optical

1l

10

15

20

25

To this end, in the iilustrated embodiment, as shown
i;:Fig. 11, toner leak preventing elastic seals 10h
are arranged on both longitudinal end portions of an
opéning 13a which is formed in the developing frame

13 and through which the toner is fed toward the
developing éleeve 10d, and an elastic blow sheet 10i
is arranged along a lower edge of the opening 13a to
contact with the whole length of the developing sleeve
lod.

Now, a thickness of each toner leak preventing
seal 10h is equal to a thickpess of a stepped portion
formed on a lower edge 130 of the developing-frame 13
so that, when the toner ‘leak preventing seals 10h aré
adhered to the developing frame 13, upper surfaces of
the seals 10h become flush with the lower edge 13o.
The blow sheet 10i is adhered to an upper surface

of the lower édge portion 130 by a both-sided adhesive

‘tape (not shown). A (longitudinal) length of the

bigw sheet 10i is longer than a (longitudinal) length
of the opening 13a, and both lbngitudinal end
portions of the blow sheet are overlapped with the
toner leak preventing seals 10h, and a (widthwise)
free edge of the blow sheet is urged against the
pegipheral surface of the developing sleevé 104

algng its length with an appropriate urging force.

The overlapped relation between the blow

- This Sheet Has Been Reol
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. THI, .SHEET HAS BEEN
system 1 through an exposure portion 9, and then the _Iiten? kgﬁgﬁsbs
devel oped by a devel opi ng neans 10. to visualize the

i mage. The toner image is then transferred onto the recording medi um
2. On the other hand, after the transferring opera- tion, the residual
toner remai ning on the photo- sensitivgkgrun17 is removed by a cleaning
nmeans 11. I ncidental ly, the pr ss cartridge B Conprises a
toner frame 12 as a first frame having a 20 toner reservoir, a devel oping
franme 13 as a second frame having a devel opi ng sl eeve, and a cl eaning

frame 14 as @ thikeetran® PR¥i Benkbe1BAR! PFERTHNG seald WE1A HYl, t he
cl eaning neans 11 - and the like. In Fig. 2, the reference nuneral 15a
denotes an operédse fully described. Since the thickness of the
developing Blade 10e is about 13 mm, és shown in Fig.
12,.both longitudinal end portions of the developing
S blade 1l0e and the toner leak preventing seals 10h
cannot be overlapped, with the result that a shall gap
10k is'created'between‘the end of the developing
blade ahd each toner leak preventing seal. And, the
toner leak preventing seals lQh are overlapped with
10 the blow sheet 10i at areas axially outwardly of the
gaps 1l0k.
Thus, when the toner layer is formed on the
developing sleeve 104, the toner tm passing tprough
the gaps 10k is adhered to the developing sleeve 104
15 in a swelled condition. Howéver, since there is
n6 toner leak preventing seals 10h in the rotating
areas of the toner tm, the toner tm is collected to
caﬂ the toner reservoir 1l0a through the blow sheet 10i,
- | tﬁereby preventing the toner from iéaking out of the
20 cartridge.
Further, Fig. 13A shows a section taken along
the line A - A in Fig. 11, and Fig. 13B shows a
section taken along the line B - B in Fig. 1l1l. As
shown in Fig. 13A, the toner leak preventing seals 10h
25 aﬂd the blow sheet 10i are closely contacted with each
other without bending at the overlapped areas,.and

they become in parallel with each other. If the
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25 tion Portion on which a recording copy nunber setting button, _a

density setting button, a test print button, a la T§'r$ﬁﬁmxHKﬁB@FN
of the exchange of the REPLACED
cartridge which will be described |later, and the Ilike are

Next, various parts of the image form ng apparatus A and the process

cartrldge B nmounted thereto wll be fugmy expl ai ned.

1 blow sheet 10i is bent not to closely contacted
wiih the toner leak preventing seals 10h as shown in
Figs. 1l4A aﬁd 14B, it is feared that the toner leaks
between a gap between the seals and the sheet.

o) However, in the illustrated gmbodiment, since the
blow sheet 10i is not bent and is closely contacted
with the tonerlleak preventing seals 10h, the risk
of the leakage of toner caﬁ be avoided.

- ; Further, in the illustrated embodiment, an
10 abutment angle between the free edge portion of the
blow sheet 10i and the peripheral'surface of the
developing sleeve 10d is defined by the upper
surfaces of the toner leak preventing seals 1l0h,
and thére is no dispersion in the accuracy of the

15 uppér surfaceslof'thé toner leak preventing seals.
Thué, there is substantially no dispersion in the
initial setting accuracy of the abutment Angle.

(?: FuFFher, since the blow sheet 10i 'is used in the
. stfaight condition, the abutment angle of the blow

20 sheet 10i is difficult to change for a long time.
Thus, the toner contained in the toner reservoir 1l0a
is hard to leak betweeh the blow sheet 10i and the
developing sleeve 10d.

Incidentally, regarding the leakage of toner,

25 it is feared that the toner is leaked between the
developing blade 1l0e and the developing frame 15.

To avoid this, in the illustrated embodiment, as

| This Sheet Has Been Replaced




{1 mage Form ng Apparatus}: First of all, regarding PRisVRIHEUSAS BEEN
parts of the image formng apparatus A the optical system} CONREPLAEES

transfer means, fixing nmeans and cartridge nounting nmeans +—be
described in order. (Optical System: The optical system1 serves
toillumnate the Ilight imge onto the phgfosensitive drum?7 in response

to the inmage information sent from an ext rhal  device and the |like. As
shown in Fig. 1, the optical system conprises an optical unit la in which
a polygon hirror 1b, a scanner nmotor 1lc, a focusing lens 1d, a reflection
mrror |e apd asHaeéerbyli e déctional views in Figs. 3 and 14, three

l&hgitudinal ribs 13b, 13c, 13d are formed on a
portion of fhe developing frame 13 against which the
developing blade 1l0e is abutted, so fhat the first

5 and second ribs.l3b, 13c are abutted against the
developing blade 10e and the third rib 13d is abutted
against a blade attachment member 10j such as a metal

plate for attaching the developing blade 1l0e.

Py

Further, a free edge of the second rib 13c abutted
10 against the developing blade 10e is sharpened so
that, when the first rib 13b is abutted against the
developing blade 10e and the third rib 134 is
abutted against the blade attachment member 10j, the
sharpened edge of the second rib 13c ié penetrated
15 into the developing blade made of rubber having a
" thickness of about 1.3 mm.
Further, the sharpened edge of the second rib

13c is curved so that a central portion of the edge

£

infthe longitudinal direction is convexly protruded
20 slightly more than both end portions of the edgé.
Now, when the developing blade 1l0e is attached to the
developing frame 13, since poftions of the blade T
attachment member 10j near both longitudinal edges
are secured by screws, the longitudinal central
25 poftion of the developing blade attached to the blade

attachment member may be deflected. However,

according to the above arrangement, even if the

Thls Sheet Has Been Replace
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are accommodat ed and which is disposed within a frame 15 of the apparatus

A When an imge signal is given froman external v.bef bu'
a conputer, a word processor and the |like (refer to host 64 &H]E? S"BEEN i
the laser diode 1f enmits the light in response to the inage Lch

light is sent to the polygon mrror |Ib a mage |ight. The polygon mrror
[?7i? rotated at a high speed by the sc§#ﬁ notor 1lc, and the imge |ight
1 . central portion of the blade is deflected, since the
e&ée of the second rib l13c is curved so that the
centrél portion is protruded more than both end
portions (in a process cartridge capable of recording
5 an image on A4 size sheet, it is preferable to protrude
by 0.1 - 0.5 mm), the rib 1l3c can be surely penetrated

into the developing blade 1l0e along its whole

longitudinal edge. Accordingly, there is no gap

P

beﬁween the developing frame 13 and the blade 1l0e,
10 thds preventing.the tongr from leaking between the
blade and the developing frame.

If a gap is created between-the second rib
13c and the developiﬁg blade 10e and the toner is
leaked therebetween, since the third rib 134 is

15 abutted against thg blade attachment member 103j, the
leakage of toner is prevented by the third rib.
Particularly, since7the abutment area between the
second rib 13c and the déveloping blade 10e is offset
(fie. not aligned) with respect to the abutment a?ea

20 Dbetween the third rib 134 and the blade attachment
member 10j by an amount corresponding to the thick-
ness of the developing. blade 1l0e,.  the toner. is hard
to leak out of the cartridge through both the abutment
area between the second rib 13c and the developing

25 bléde 10e and the abutment area between the third
rib 13d and the blade attachment member 107 .

Further, in the developing means 10 according
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reflected by the polygon mrror Ibis i |lumnated onto the Wﬁéuansifivn

drum7 via the focusing lens Id and the reflection mrror
exposi ng the surface of the photosensitive drumnm- t REPHAGER

sel ectively

heHBEY HAS BEEN

| at ent image corresponding to the inage information on the photosensitive

drum 7. (Recording Medi um Convey Means): Next, the convey neans 3
for conveying or feeding the recording ﬁﬁaiun1(for exanpl e, an OHP sheet,
thin filmor the like) 2 will be explained. The convey neans 3 according
to the illustrated enbodinment permts both the manual sheet supply and

the cassettg sheeteREPRhYusfPatl@Meniddim@ntl: tHire is provided a

5
-
10
15
20
25

toner remaining amount detection mechanism for
detecting tﬁe toner remaining in the toner reservoir
1l0a. As shown in Figs. 11 and 15, this mechanism
comprises a metallic antenna wire 27 arranged at a
jointed zone between the toner frame 12 and the
developing frame 13 and in a toner passage from thé
toner reservoir 10a to the developing sleeve 10d.

By acting the antenna wire 27 as a first electrode
and the deveioping sleeve 10d as a second electrode,
the'voltage is applied betwegn the first and second

electrodes. In this case, if there is any toner

between the electrodes, the electrostatic cépacity

therebetween will be increased; whereas, if there is
no toner between tne.electrodes, the electrostatic
capacity will be decreased. Accordingly, by
detecting the change in the electrostatic capacity by

a control portion 60 (refer to Fig. 59), it is

possible to detect the toner remaining amount.. By

'comparing an electric signal representative of the

electrostatic capacity with a predetermined reference
value, it is possible to detect a ‘no tonexr"
condition. When the "no toner" condition is detected
by :the control portion 60, for example, a lamp (alarm
fof process cartridge exchange) is lightened to
inform an operator of the need for exchanging tﬁe

process cartridge B. incidentally. a concrete circuit

This Sheet Has Been Replaced
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t he manual sheet supply, one or nore recording nedium 2 i[53
supply tray 3a and then the inage form ng operation is stfar :
result, the recording nedium2 on the sheet supply tray 3a—is RERLACEDNt o
the image form ng apparatus by the rotation of a pick-up roller 3b. =
Incidentally, a Plurality of recording nedia 2 are set on the sheet

Supply tray, the recording nedia are segqpated one by one by a pair of
separation rollers 3cl, 3c2, and the separated recording irediumis
conveyed until a leading end of the recording nediumis abutted against a

nip betveen a palt Bl SSESS G9! 81502 bemaditng HR0RRY GLIPGSt TOITeTS

déscribed later.
Regérding the jointed zone between the toner
frame 12 and the developing frame 13, since the
5 longitudinal jointed area is welded, the toner cannot
leak through this jointed area. However, the widthwise
jointed areas cannot be welded, because, as shown in |
Fig. 11, an opening l2e formed in the toner frame
(. 12 is sealingly covered by a cover film. 28 to prevent
10 the leakage of the toner in the toner reservoir 1l0a
of the process cartridge B aqd a free end of the
cover f£ilm 28 is exposed outwardly through the width-
wise jointed area (betwéen the frames 12, 13) so that
in uée the operator can pull the free end of the
15 .cover film 28 to open the opening 12e. Therefore, in
order to prevent the toner from leaking through the
widthwise jointed areas between the toner frame 12
- anq the developing frame 13, toner leak_preventing
| seéls 29 are disposed at the widthwise jointed areas.
20 ‘However, as mentioned above, since the
voltage is applied to the antenna wire or line 27,
one end of the antenna line 27 must be protruded
outwardly through the jointed zone between the frames
lég.l3 and a contact portion 27a is formed on thé end
25 of the antenna line. To this end, the antenna line 27
must be protruded outwardly through the widthwis;

"jointed area (between the toner frame 12 and the

This Sheet Has Been Replaced :
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in response to the inmage formng operation to feed THIS SHEET HAS BEEN
-18- the recording medium 2 to an image formng station.}| Furtg@iacabter
the image formation, the recording nedium2 is conveyed to-ttre—fr=rmg
means 5, and then is discharged onto the discharge portion 6 by a pair of
“internediate discharge rollers 3e and a ?;a'r of discharge rollers 3fl,

3f2. Incidentally, guide nenbers 3g fo ui ding the recording nmedi um 2
are arranged between the fixing means and .the internediate

1 developing frame 13) where the toner leak preventing
seél 29 is adhered. In order to attach the antenna
line 27 in this way, as shown in Fig. 16, a recess 1l3e
is formed in the developing frame 13 at its jointed

5 zone, and an adhesive 30 such as silicone is coated
on the surface of the recess 1l3e, and then.the
antenna line 27 is adhered to the developing frame 13
by inserting the antenna line into the recess. When

Cf} the antenna line 27 is ihserted into the receés 13e,
10 Aas shown in Fig. 16, the adhesive 30'coated on the
surface of the recess 1l3e is projected from the
recess and swollen. If the adhesive 30 is cured in
the swelled condition, even when the toner leak
preventing_seal 29 ié adhered to the frame 13, the

15 seal 29 cannot be closely contacted with the developing
frame 13 cbmpletely, thereby often creaﬁing a
clearanée 31. Although such clearance 31 is small,

since the toner comprises fine particles, it is feared

.""T"‘

that the toner is leaked throﬁgh the clearance 31.

20 To avoid this, in the illustrated embodiment,
as shown in Fig. 17A, after thelantenna line 27 is
inserted into the recess 1l3e having the adhesive 30
therein, the adhesive swollen from the recess 1l3e is
fia;tened or averaged along and on the antenna line

25 27 kas completely éovering the antenna line 27) by

a rod member or the like as shown in Fig. 17B.

Thereafter, as shown in Fig. 17C, when the toner leak

#This Sheet Has Been Replaced
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di scharge rollers and between the internedi ate discharge gott+ers

pai red di scharge roll Further, the sheet suppl S'?Hlsr%g aﬁAS Ben
conpriseS“aﬁ‘TﬁﬁET_ﬁgﬁig?_gél and an outer nenber 3a2. |nian R feCER e

condi tion, hbanesBeme ¢d331 is contained in the outer nenber 3a2, and,
as shown in ter nenber 3a2 constitutes a portion of the
frame 15 of 4 ﬂggl t Ont ot her hand, for the cassette
sheet Suppl shown in Flg 1, ano ing portion for a "cassette 3h

is provided at a lower portion within the frame 15. Wen the manual sheet
supply is not effected, the recording nedia 2 in the cassette 3h
1 preventing seal 29 is adhered to the frame 13, the

seal 29 can be closely contacted with the surface (to
be jointed)-of the deveioping frame 13 without any
cléarance, thereby preventing the leakage of toner
5 complete;y. Incidentally, when the swelled adhesive
36 is averaged as shown in Fig. 17B, new adhesive
may be added to average the adhesive and completely
;" cover the antenna line 27.
: Further, the contact portion 27a of the
10 antenna line 27 is exposed outwardly. Therefore,
it is feared that the exposeq portion of the antenna
line 27 is erroneously struck against any body by
the operator during the handling of the process
cartridge B. Since the toner leak preventing seal 29
15 is made of foam urethane having a thickness of about
4 mm and is elastic, if the exposed portion of the

antenna line 27 is struck against any body, as shown

oy

in‘ Fig. 18A, it is feared that the antenna line 27
is floated from the developing frame 13. . Also in

20 this case, a small clearance 32 is created between
the frame 13 and the antenna line 27, fesulting in
the leakage of toner. To avoid this, in the
illustrated embodiment, as shown in Fig. 18B, a bent
pé}tion 27b bent in an L-shape directing from the

25 developing frame 13 to the toner frame 12 is foxrmed
on the antenna line 27 disposed in the jointed zone

between the toner frame 12 and the developing frame



nounted in the nounting portion are sent to the paired regstrollers
-3d1, 3d2 one by-epe—f+omthe uppernost one by the.rotatldﬂﬂéﬁﬁﬁEpmg§jﬁ%N
roller 3i and a & Raptacedt @ downstream si de of RLadED

! LSSl 0 ; nstre :
regist rollers 3di,; : rding mediumis conveyed in the
manner as the rranuau E'&uﬁ -19-
Incidentally, a sen o: detect the presence/absence of the

recording medium2 in the cassette 3h. 43

1 13. At this bent portion 27b, since the seal 29
having the thickness of about 4 mm is compressed up
to about 1 ﬁm, the elastic deformation does not occur.
Accordingly, if the shock acts on the exposed portion
5 of the antenna line 27 as mentioned abbve, the antenna
line 2? does not float from the recess l1l3e of the
developing frame 13. Thus, since the clearance as

shown in Fig. 18A is not created, the risk of the

"‘\'

léékage of the toner can be avoided.
10 (Toner Leak Preventing Seal):

Next, the toner leak_pfeventing seal 29 will
be exblained. The toner leak preventing seals 29 are
adhered to both longitudinal end-portions of the
opening l2e of the toner frame 12 by both-sided tapes.

15 As shown in Fig. il, on the upper surface of the toner
leak preventing seal 29 disposed at a side that the
operator draws out the cover film 28, a tear

(.* preventing sheet 29a having a width narrower than a
width of the seal 29 and a thickness of about 0.01 -

20 1 mm is adhered.

The reason why the tear preventing sheet 29a
is provided is as follows. That is to say, in use,
the operator must draw out the cover film 28 by hand
to?open the opening 1l2e of the process cartridge

25 B. 1In this case, there is no problem when the
operator pulls the cover film 28 in a film draw-out

direction (corresponding to the longitudinal direction



(Transfer Means): The transfer to transfer the
toner image forned on the photosensiti’ ﬁ#he re g

2, and, as shown in Fig. 1, conprises I !er 4. A
particularly, the recording nedium2 i t he

drum 7 of the process cartridge B nount ed on a nDuntlng nmeans (described
later) by the transfer roller 4, and, by applying a voltage having the
polarity opposite to that of the toner i formed on the photosensitive
drum7 to the transfer roller 4 (in the illustrated enbodi nent, by
effecting the constant current control with DC Voltage of about 1000 V),

the toner inpge ¢ €@ opening 12e). However, as shown in Fig. 19,
when the cover film is pulled in a direction
inclined'wirh respect to the film draw-out direction
by an angle a, as shown in Fig. 20, the width of the

[ cover film 28 is shortened or wrinkled by gathering
the sheet in one direction (upward direction in Fig.
20), with the result that the creases of the sheet
- are rubbed against the toner leak preventing seal 29,
tﬁereby often tearing a portion (hatched area) of the
10 seal 29. 1If the.toner leak preventing seal 29 is
torn or broken, the.toner is.leaked through the
broken portion of the seal, thus smudging the
operator*'s hand or 6ften dropping into the image
forming apparatus to smudge the recorded recording
15 medium.
 However, as in the illustrated embodiment,
when the tear preventing sheet 29a is adhered to the

(:* ' toner leak preventing seal 29 through which the cover

film 28 is drawn out, if the creases are created during
20 the pulling of the cover film 28, since the tear
preventing sheet 29a protects the seal 29, the seal
29 is prevented from tearing. Accordingly,
regardless of the direction along which -the operator
draws out the cover film 28, the leakage of the
25 toner can be prevented. |
Further, by providing the tear preventing

sheet 29a along the width of the seal 29 at a side



Phot osensitive drum7 is transferred onto the recording um 2. (Fixing
Means) : ThleSIiepram cenBepkred serves to fix the toaeTHIS SHBEQEHAS BEEN
transferred to the

to the transfer

t he

fixing means conprlses

roI

um 2 by the applicatiqn_of RBRLAHD age
he recordi ng medium 2. As shown T Fryg:
tating drive roller 5a, and a driven

fixing roller 5b having a heater 5c therein and urged against the drive

roll er

5a.

10

15

20

25

45

of the opening l2e, while the cover film 28 is being
drawn out, fhe toner adhered to the film 28 is
scraped by fhe'tear preventing sheet 29a, thereby
eliminating the possibility that the operator's hand
is smudged by the drawn-out film 28.

Incidentally,'when_the toner frame 12 and the
developing frame 13 are welded to each other, since
the toner leak preventing seal 59 and the tear
ﬁreventing sheet 29a are firmly pinched between
and secured by the frahes 12, 13 at both longitudinal
end thereof (upper and,lower.ends in Fig. 11), fhe
sheet 29a is not deviated from the seal 29. The tear
preventing sheet 29a is preferably made from maferiai
which is strong agéinst the rubbing to the cover
£film 28, for example, such as polyethylene
terephthalate or high dénse polyethYlene.

Further, when thé tear preventing sheet 29a
having the width smaller than the width of the toner
leak preventing seal 29 is adhered to the seal 29,
as shown in Fig. 21, the adhering position oflthe
sheet 29a is spaced apart from an edge 29b of the
toner leak preventing seal 29 in the film draw-out
direction by a distance U. By doing so, while the

cover film 28 is being drawn out, the toner adhered

-to the film 28 is scraped by the edge 29b more .

effectively. And, when the distance is selected to

be about 5 mm or less, the tear preventing effect

|




- 20 - More particularly, while the recording nedium2 _to which the

toner image was transferred at the image formng station TEiISbRigEG
between the drive roller 5a and the fixing roller 5b, the reCQEﬁLA&k
i s.subjected to pressure due to the abutnment between the Totrters—ba;

v

and heat due to the heating of the fixing roller 5b, thereby fixing ;he
transferred - toner inage to the recordin%*‘3 dium2. (Cartridge Munting
Means) : The cartridge nounting means for nounting the process
cartridge Bis provided in the image formng apparatus A After an
openi ng/ cl osi ng cover 16 is
1 regardlng the toner leak preventing seal 29 is not
. worsened durlng the draw-out of the cover film 28.
In01dentally, as mentioned above. the tear
p:eventing sheet 29a may have a width not small than
S the width of the toner preventing seal 29 so that the
sheet are adhered to the whole surface of the seal 29.
(Various Sizes of Photosensitive Drum and the like):
— - Next, various sizes of the photosensitive drum
7f charger roller 8 and developing sleeve 10d
10 according to the illustrated embodiment, and the
positional relation between these elements will be
explained with reference to Figs. 22 and 23. However,
the present invention is not limited to such

example, but other sizes and positional relation may

15 be adopted appropriately. -

(1) _Number of teeth of helical gear 7c 32:
{(2) Diameter (Dl) of helical gear 7¢ about .
- 31.85 mm;
C. (3) Width (W1) of helical gear 7¢ about
' 9.8 mm;
20 (4) Number of teeth of gear flange 7d . 43;
(5) Diameter (D2) of gear flange 7d about
‘ 32 mm;
(6) Width (W2) of gear flange 7d about
: 5.6 mm;

(7T Length (Ll1l) of photosensitive drum 7 about

254 mm;
25 .
(8) Length (L2) of photosensitive body about

coating area on photosensitive drum 7 250 mm
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opened, the nounting or disnounting of the process cart ]ﬂgssﬁgm HAS BEEN
effected. More particularly, the opening/closing cover 16 is pEB{QGEN Y

nounted on an upper part of the frame 15 via hinges l1l6a.——Orthe—otfEt
hand, as shown in Figs. 5 and 6, a |left guide nenber 17 and a right guide
menber 18 are attached to inner side walls. The guide nenbers 17, 18 have

first guide portions 17a, 18a which are in¢clined forwardly and downwardly,

and second guide™~portions 17b, 18b whi ch 4Ye di sposed above the first
guide Portions. The guide portions 17a, 17b and 18a, 18b are arranged
with left/right sycimetry. Bearing Portions 17c, 18c (described later) for
supporting 1 dr{eybepiangsenf (DB ¢f opresosantiitdge B are f abead on

drum 7 30 mm;
(10) Diametéf (D4) of métal shaft 21 ‘about
of photbsehsitive drum 7 10 mm;
[ (11) Length (L3) of developing sleeve about
104 _ 246 mm;
{12) Length (L4) of carbon coating area about
(n. on developing sléeve.lOd 216 mm;
. (13) Diameter (D5) of developing sleeve about
10- 104 16 mm;
(14) Outer diameter (D6) of ring member about
10f ’ 16.5 mm;
(15) Length (L5) of ring member 10f about
12 mm;
15 (16) Length fL6) of.ring member 10f about
9 mm;

{17) Outer diameter (D7) of drum abutment about

{ .+ portion of ring member 10f | 16.7 mm;
(18) Thickness (El) of drum abutment about

20 portion of ring member 10f 0.3 mm;
(19) wWidth (W3) of drum abutmgnt portion about
of ring member 10f 4 mm;

{20) Number of teeth of developing gear

10g 17;
25 (21) piameter (D8) of developing gear about
10g 18.1 mm;
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ends of the first guide portions 17a, 18a,

- 21—————fespeefrve%y——and I nt ermedi ate stepped portions
f ormed t de portions 17b, 18b, respectively
Furt he FE cll 1,5 5 %inenber 17 has a

regul ati B Iﬁ on

portion

1 (22)

Width (W4) of developing gear
10g

(23) Length (L7) of charging bias
contact 49 _
S (24) Width (WS5) df charging bias
contéct 49

(25) Length (L8) of charging bias

- contact 48

o~

(26) Width (Wé) of charging bias

10 contact 48

(27) Diameter (D9) of contact portién
27a of antenna line 27

(28) width (W7) of contact portion

27a of antenna line 27

15 Length (L8) of charger roller 8

(29)
(30) Length (L9) of charging portion
(:' . (rubber portion) of charger
roller 8

20 (31) piameter (D10) of charger roller 8

(32) Length (L10) of roller shaft 8a

(33) Diameter (D1ll) of roller shaft 8a

25 Incidentally, here,

cartridge rocklng nnvenent
17d which is disposed above the second gui de
t guide nenber 18 hzsga shutter cam

about
8.3 mm;
about
7 mm;
about
7.8 mm;
about
6 mm;
about
9.4 mm;
abouf
2 mm;
ab&ut
15.5 mm:
about

251 mm:

about
225 mm;.
about
12 mm;
about
12 mm;

and

about 6 mm.

the helical gear 7c.and

the developing gear 10g are so-called helical gears,

so that, when the gear 7c is subjected to the driving

THIS sni%-kg,\é BEEN
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portion 18d for opening and cI05|ng a drum shutter 35 of [he S

cartridge B. which camportion is Sféﬁsmﬂwlatcdfde secdnd ’éLﬁfﬂETpg(stb
18b. Further, pressure nenbe sed abBene_t REPLAGHEY ng

novenent regul ating gui de portion . ter cam portion
whi ch pressure . menbers serve to blas t he nDunte process cartridge B
downwardly via torsion coil springs 19a. ,farther, abutnment nmenbers 20 for
positioning the process cartridge B are ranged at front sides of the
left and right guide nenbers 17, 18 (front sides in a cartridge inserting
di rection). After the opening/closing cover 16 i s opened,
1 force from the image forming apparatus, the
photosensitive drum 7 mounted with play is subjected
to the thrust force directing to the gear 7c. Thus,
the photosensitive drum 7 is shifted in the thrust
S direction by the thrust force, with the result that
the photosensitive drum is abutted against the
cleaning frame 14, thus positioning the photosensitive

drum in the thrust direction.

IF-\

(Cleaning Means):

10 The cleaning means 11 ser&es to remove the
toner remaining on the photosensitive drum 7 after the
toner image on the photosensitive drum 7 is
transferred onto the recording medium 2 by the
transfer means 4. As_shown in Fig. 3, the cleaning

15 means 1l comprises a cleaning blade lla contacted
with the surface of the photosensitive drum 7 and
adapted to scrape off the toner remaining on the drum

{ﬂf 7; a dip sheet 1lb disposed below the blade lla to
receive and scraped toner and contaéted with the

20 surface of the photo;ensitive drum 7, and a waste
toner reservoir..llc for collecting the received
waste toner. Incidentally, the dip sheet 1llb is
lightly contacted with the surface of the photo-
sénsitive drum 7 so that it permits the passage of

25 the waste toner on the photosensitive drum 7 and.
directs the toner removed from the photosensitive

drum 7 by the blade 1lla toward a direction away from



the process cartridge B can be mounted within the inage forn1ng apparatus
whi | e being guided by the first and second gui de portion . d
17b, 18b of the left and right guide nmenbers 17, 18. The
operation for the process cartridge will be explained af te
construction of the process cartridge is described.

- 22 - {Process Cartridge}: 50

1 tpe surface of the photosensitive drum 7 (i.e., toward
the waste toner reservoir 1llc).

Similar to the developing blade 1l0e, the
cleaning blade lla is made of rubber and tﬁe like and

5 is adhered to a blade attachment member 1ld by a
both-sided adhesive tape, which blade attachment
member.is attached to the cleaning frame 14 by

(-. ' screws. Further, the dip sheet 11lb is adhered to a
dip sheet adhesion surface (edge porfion).llcl of
10 the waste foner resexvoir llc by a both-sided adhesive
tape.

Now, it is necessary to prevent the waste
toner collected in the waste toner reservoir llic from
leaking between 5oth longitudinal ends of the cleaning

15 blade lla and the opposed cleaning frame 1l4. To
this end, toner leak preventing seals are adhered to
both longitudinal end pértiohs of the biade l1a.

(&* However, if the toner leak'preventing seals are not
closely contacted with the cleaning blade 1lla

20 completely, it is feared that the toner is leaked
through a gap between the seal and blade. Similarly,
if the toner leak preventing seals are not closely
contacted with the diplsheef adhesion surface llcl
o% the waste toner reservoir llc, it is feared that

25 the toner is leaked through a gap between the seal

and the adhesion surface.

To avoid this, in the illustrated embodiment,
is Sheet Has Been Replaced’
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Next, various parts of the process cartridge B which isftygd
the inmage formng apparatus A wll now be descri bed.
cartridge B includes an inage bearing nenber, and at | ea
nmeans. - The process neans may be, for exanple, a charger neans for
charging a surf.ace of the inmage bearing nmenber, a devel oping nmeans for

devel oping a latent image fornmed on the inmage bearing nmenber to forma

toner inmage, a cleaning neans for renovin§fesidual toner remaining on
t he i mage bearing nmenber, and the Iike. As shown in Fig. 3, the process
cartridge B according to the illustrated enbodi nent conprises a charger

means 8, exppSUb® RMHJwPNL®. FLUPY 2P fendBansak (pfé¥enting seals 1le

are provided on both longitudinal ends of the
cleaning biade lla. The portions where the seals lle
are provided will be_further fully described. As
5 shown in Figs. 24 and 25, the seals lle are adhered
to both end portions of the waste toner reservoir
llc, and the both longitudinal end portions of the
€ﬁ1 c}eaning_blade lla are adhered to the seals lle.
” Fhrther, screen members llc3 are formed on an upper
10 surface llc2 of the waste toner reservoir llc to
contact with inner surfaces of the corresponding
seals lle. _
Now, a method for attaching the toner leak
preventing éeals lle will be explained. First of
15 all, the cleaning blade lla is attached to the
cleaning frame 14, and then the seals. lle are attached
in such a manner that edges S2 of the seals are
{;. ' closely contacted with both longitudinal edges S1 of
the cleaning blade lla shown .in Fig. 26. In this
20 case, if the width Wl of the seal lle is longer than
a distance L0 between the dip sheet adhesibn surface
llcl and the cleaning biade lla, a clearance is
created between a lower edge Tl of the seal 1lle and
the dip sheet adhesion surface llcl, thus'céusing the
25 leakage of toner. 1In order to prevent this, in- the

illusfrated embodiment, the distance L0 is selected

to be greater than the width L1 (LO > L1) in
This Sheet Has Been Replace:




perform ng a devel opi ng operation with toner and cl eaning
are arranged around an el ectrophot ographi c photosensitive
Iﬁag&msﬂﬁﬁnumganaﬁb&d and which are encl osed by a housing

t oner Ioplng frame 13 and cleaning frame 14 to forn1a un
mhich be nmounted to the frame 15 of the image form ng
appar ess cartridge B. Next, regarding the various

parts of the Process cartridge B, the|ﬂui%6en5|t|ve drum 7, charger
nmeans 8, exposure portion 9, developing nmeans 10 and cleaning neans 11
will be fully explained in order.
1 tolerance and an compression amount X is given to
the seal lle. 1In this case, the seal lle must be
adhered to the dip sheet adhesion surface llcl while
urging the lower edge Tl of the seal against a hatched
5 portion T2 of the adhesion surface; however, in the
- illustrated embodiment, since the screen members 1llc3

are provided, the waste toner is prevéntéd from

o leaking while sliding laterally along the dip sheet

aahesion surface. Thus, it is possible to make the
10 ~compression amount X of the seal lle substantially

zero in tolerance.

(Frames):

Next, the frames constituting the housing of

the process carfridge B will be explained. As shown
15 in Fig. 7, the housing of the process cartridge B is

constituted by the toner frame 12, developing fréme

13 and éleaning frame 14. The toner frame 12 and

the devéloping frame 13 are integrally welded to each

™

other to form a toner developing frame C. 'The toner
20 develﬁping frame C is connected to the cleaning frame
14 in a manner as described later to form the
housing of the process cartridge B. Incidentaily,
the frames 12, 13, 14 according to the illustrated
eﬁbodiment are formed from polystyrene resin by
25 injection molding. When the frames 12, 13, 14 are
made of material having.the charging feature near that

of the toner component, even if the toner is rubbed



- 23- ‘(photosensitive Drum: The phot osensitive
to the illustrated enbodi nent conprises a cylindrical dr
of alum nium and an organic photosensitive |ayer 7b coat®u~¢
peri pheral surface of the drum base. As shown in Fig. 7, when t
phot osensitive drum7 is attached to the cleaning frame 14 and a driving
force of a drive notor 71 (refer to Fig. ??) of the image fornmng
apparatus is ) '

1 against the frames during the image forming operation,
the abnormal charge is not generated due to the
frictional Eharging, thereby preventing the
deterioration of the image quality.

5 In this respect, in the illustrated
embodiment, as shown in the following Table 1
(literaturé "Surface Polymér and Electrostatics"

- - Surface Film Molecule Design Series 5, published from
Jépan Surface Science Associates, written by Yuji
10 Murata), since the polystyrene which is material for
the frames and the styren acryl which is toner
component are both same styren group and have the
similar charging feature, even if the toner is rubbed
against the frames, the abnormal chafge is not
15 generated.. Incidentally, "styren group" means a

base material including styrene of 60% or more.

20

25
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transmtted to a helical gear 7c (refer to Fig. 8A) segured to one
Iongitudinal end of the photosen3|t|ve drun17 the dru ﬁhg ated in a

operatlon I nci dental ly, as shown by the |ongitudl
viewin Fig. 8A, the photosensitive drum?7 is rotatably attached .
cleaning frame 14 by fitting a boss 7dl §4a gear flange 7d attached to
one | ongitudinal end of the photosensitive druminto a bearing portion 14a
of the frane 14 and by inserting a netal (iron in the illustrated

enbodi nent) shaft 21 into a hole fornmed in a resin helical gear 7c
attached tojthe other end of tiwbIk un atiWabying System)

(positi%e end)
Silicone eiastomer with silica filler
5
: :
¢ Cellulose sponge
- Cotton, woven
10 Polyurethane elastomer
Styren acrylonitrile copolymer (Material of toner
binding.agent in
the embodiment)
Styren butadiene copolymer
-15 Poljstyrene {Material of frames in.the embodiment)
Polyisobutylene
Polyurethane flexible sponge
{:5 ;;Boroéilicate glass, ground surface
20
Polytetrafluoroethylene
(negative end)
25
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securing the shaft 21 to the franme 14. Further, the shaft 21 has an
in%eg%a#—shai%—peLLLgn 21a and fl ange 21b and is secure

r| the flange 21b to the -franme 14 by screws. Furt
conprlses a spur wheel and serves to
rotat t:he photosensitive drum 7 rotated via the helica
7c r riving force fromthe i mage form ng apparatus to

L3

1 s By the way. as shown in Fig. 7, the toner
reservoir l2a and the toner feed member 10b is
provided in the toner frame 12. Further, as shown in
Figs. 3 and 4, a plurality of longitudinal ribs 1l2d

5 are formed on an outer surface of tﬁe toner frame 12,
which ribs constitute a gripper portion. The widths
of the ribs 12d formed on the outer surface of the

f“_ ﬁoner frame 12 are gradually changed to form.the.R
éonfigdration wholly. Thus, when the process
10 cartridge B is mounted or dismounted with respect to
the image forming apparatus A, since.the operator can
easily grip the toner frame 12 without slipping, the
mqunting and disméunting operability is improved.
Further, as shown in Fig; 7. the developing
15 sieeve-lOd.and the developing blade 1l0e are provided
on the developing frame 13. As shown in Fig. 11,
although the developing blade 10e is mounted by
(-; a"i:taching both longitudinal end portions of the blade
attachment member 10j to which the blade is adhered
20 to the frame 13 by screws, in the ;llustrated embodi-
ment, prior to the attachment by the screws, the
blade attachment member 10j is positioned with
respect to the developing frame 13. To this end,
éésitioning bosses 13g are uprightly formed on a blade
25- attachment surface 13f of the developing frame 13,
and holes formed in the blade_attachment member 10j

are fitted onto the positioning bosses 13g, thereby



the transfer roller 4, thereby rotati mgs$h& Hadbdef Rep v -t S
metal shaft 21 is. a conductive mnenber, o ehduct | va ,-}}53523551‘3
(rmade of bronze phosphide in the illu H 'H,Brent) i a5 jprr_-!?o
contact with an inner surface of the base 7a of the
phot osensitive drumat the end thereof into which the.-nmetal shaft 21 is
I nserted, so that, when the netal shaft 21 js inserted, it is contacted
wi th the conductive nenber 22. Conseque E&, t he photosensitive drum?7 is
earthed to the imge form ng apparatus through the conductive mnenber 22
and the netal shaft 21 as will be described later. That is to say, as
shown in Fig. 9posihtiosbnguthevettechaen2?membeirt védhoreapdcsedcheed by
frame 13. Further, as shown in Figs. 7 and 11,
positioning bosses 13i are uprightly formed on an
interface 13h of the developing frame 13 which is to
5 be joined to the toner frame 12 (these positioning
bosses are disposed on both 1ongitﬁdinal end
portions of the developing frame 13, as shown in Fig.
(Tﬁ 1l1), and these bosses 13i are fitted into fitting
holes 12c¢ formed in the toner frame 12, thereby
10 Ppositioning the joint position between the
develéping frame 13 and the toner frame 12.
In the illustrated embodiment, as shown in
Fig. 27, it is so designed that the blade attachment"
surface 1l3f and the joint interface 13h of the
15 developing frame 13 are in parallel with each other.

Thus, when the developing frame 13 is formed by

injection molding, since the bosses 13g for positioning

27

the blade and the bosses 13i for positioning the
toner frame are in-parallel with each other, after

20 the molding operation, bnly by separating molds 33
from each other in the left and right directién. the
molded frame can easily be separated from the molds.

Further, as shown in Fig. 7, the photo-

séﬁsitive drum 7., the charger roller 8, and the

25 . cleaning blade lla, dip sheet llb and waste toner '
resexrvoir llc of the cleaning means ll are provided

on the cleaning frame 14. Incidentally, when the



bosses 7c2 forned on a side surface of the flange portion 7cl of the :
hel i cal gear and has a hole or opening 22a into which Hﬁnmegg@rﬁggthN ’
21 is t’lmlslSheetHasseanﬂ?epiaced Further, a contact portion 22b avinp a HEPLRGED
feature ed to extend into the openi ng 22a. \Wen The Tete
shaft 21 WIWV& Imlﬂnto the opening, it is contacted with the contact

e urging the latter. Further, the conductive neqber 22

|s prOV|ded with bifurcated pawl portions 97
-25-

1 cleaning blade lla is attached to the cleaning
frame 14, similar to the attachment of the developing
blade 1l0e aa mentioned above, both longitudinal end
portions of a blade attachment member 11d to which
5 the cleaning blade is adhered are attached to the
frame 14 by screws. However, prior to the attachment
by the screws, the blade attachment member 114 is
C* positioned with respect to the frame 14. To this
. énd, as shown in Fig. 28, positioning_boases 144 are
10 uprightly formed on a blade attachment surface ldc
of the frame 14, and holes (qot shown) formed in the
blade attachment member 113 are fitted onto the
bosses 144, thereby positioning the attachment
member with respect to the cleaning frame. 1In
15 this case, it is so designed that the blade attachment
surface l4c becomes perpendicular to a mold relea51ng
direction (as shown by the arrow in Fig. 28) for molds
(:} 34. With this arrangement, since the protruded
direction of the positioning bosses 14d formed on
20 the blade attachment surface l4c is aligned with the
mold releasing direction for the molds 34, the design
of the molds 34 can be facilitated.
Incidentally, the drum shutter 35 shown in
Fig. 3 is pivotably mounted on the cleaning frame 14.
25 The drum shutter 35 serves to open and close an.
opening through which the photosensitive drum 7

faces the transfer roller 4. As will be described



22c protruding i-n the left and right direction, so that, fl ange
portion 7cl is inserted into the photosensitive drum7, th Hﬁﬂmnmy}f
22c are contacted with the inner surface of the photosensildive RERM~L
In the inmage form ng operation, the photosensitive drum7 is rota — |
the surface of the photosensitive drum7 is uniformy charged by applying™
the DC voltage and AC voltage in an overlapped fashion to the charger
roller 8 Incidentally, in this case, id8order to charge the surface of.
the photosensitive drum?7 uniformy, it is preferable that the DC voltage
and AC voltage are applied to the

1 later. the drum shutter is automatically opened when

the process cartridge B is mounted to the image
forming apparatus A and is automatically closed
when the process cartridge is dismounted from the

5 ~ image forming apparatus A.

10

15

20
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charger roller 8 in the overl apped fashion and the frequen
voltage is increased_ However, if the frequency of the AC VBHSQQ
about 200 Hz, it is feared that a so-called "charging nois
vi bration of the H&ts@h@nrsasmeenezeﬂwan 7 and the charger roller

I ncr eased. rly, when the AC voltage is applled
the charger roller , w!’IMﬁat I C attraction force is generated

bet ween t he phot o- sensi m 7 anddBhe charger roller 8, and the
attraction force is strong at the maxi num and m ni mrum val ues of the AC

vol t age, whereby the charger roller 8 Is attracted toward the
phot osensitiyve diW8Ldikg' b8tween Toner Frame and Developing Frame):

Now, the welding between the toner frame 12
and the deQeloping frame 13 will be explained. The
frames 12, 13 are joined to each other by ultrasonic

5 welding. That is to say, after the opening 12e of
the toner frame 12 is closed by the cover film 28, as
shown in Fig. 29, the toner frame 12 is set in a
recessed portion 75a of a receiving tool 75, and then
-é separable cover film draw-out grib 12f formed

10 integrally with the frame 12 is bent downwardly.
Then, the developing f:ame 13 is overlapped with the
toner frame 12, and the developing framé 13 is
pressed from above by a press (hold-down) tool 76.
In.this condition, when the ultrasonic waves are

15 applied to the toner frame 12 and the developing
frame 13, ribs 13s (Fig. 7) formed on the joint
interface of the toner frame 12 are welded, thereby

.ihterconnecting the frames 12, 13.

o

By the way, when the ultrasonic waves are
20 applied to the frames, the frames 12, 13 are apt to
deform in their widthwise directions (shown by the
arrows J in Fig. 29). However, in the illustrated
embodiment, since longitudinal ribs 13t are formed on
tﬁe developing frame 13 as shown in Fig. 11 and the
25 blade attachment member 10j made of a metal plafe is
attached to the developing frame, the developing

frame has the sufficient strength to resist the



def orm ng eLaswpg_[_?t her hand, the

-26- attraction force is reratrvely weak at the -internedigh§ siz
AC vol t age, wiTHis ShiveHssamel fepialcfat the charger roller 8 tepds t g
fromthe photo by the restoring force ducto =

def ormati on. Coﬂmmw,maﬂe phot osensitive drum 7 and the charger
roller 8 are vibrat frequency greater than the frequency of the

applied AC voltage by twice. Further, whe®0

1 @eformation thereof. Furthermore, since the toner
lframe 12 has no reinforcement rib, the toner frame
has poor sﬁrength and is generally apt to deform.
However, in the illustrated embodiment, as shown in

5 Figs. 7 and 11, flanges 12g are formed on the toner
-frame 12 at both lengthwise edges (upper and lower
ends along lengthwise direction of.opening 12e¢)

thereof. A distance between the flanges 12g is

T

éubstantially equal.to the widthwise length L13 of

10 the interface 13h of the developing frame 13, so that
the interface 13h of the deyeloping frame 13 can be
fitted between the flanges 12g.

Thus, when the frames 12, 13 are joined

together by the ultrasonic welding, the interface 13h

15 of the developing frame 13 is fitted between the
flénges 12g of the toner frame 12 and the positioning
bosses 13i of the developing framé_13 are fitted into

1 the fitting holes 1l2c of the toner frame 12.
fherefore, the toner frame 12 is hard to deform by

20 the vibration generated durihg the ultrasonic welding
opefation, thereby preventing the deviation between
the frames 12, 13. That is to say, since the
interface 13h of the developing frame is fitted
bétween the flangesI12g formed on the toner frame 12

25 along their upper and lower edges, even if the up-
énd-down vibration is applied to the widthwise

direction of the toner frame 12, the movement of the



the charger roller 8 is attracted to th t eps Itive drum

o]
rotations of the roller and the drumarel et
vibration due to the stick slip (generat ﬂ gl ass i
a finger); this vibration causes the cha Thus, _
according to the illustrated enbodinent, in order to reduce the vibration
of the photosensitive drum?7, as shown by the sectional views in Figs. 8A
and 8B, a filler 7e forned froma rigid bdsly or elastic body i s arranged
in the photosensitive drum 7 at a central portion in the |ongitudinal
direction thereof. The material of the filler 7e may be netal such as

alum niumory brasmemrfxmaliZsisudydsted by the developing frame

13, thus preventlng the formation of the toner
frame and the deviation between the frames 12, 13.
Further, when the frames 12, 13 are welded
5 together, in the illustrated embodiment, since all
of the frames are formed from the same material
(polystyrene resin), the welding and bonding
(~ strength between the frames 12, 13 is increased
éxtremely. Incidentally, since the developing
10 frame 13 is not welded tb the cleaning frame 14;
from the view point of the improvement of the welding
and bonding strength, it is not necessary to make
the cleaning frame 14 by the material same as the
material of the toner frame 12 and the developing
1is frame 13. |
Further, in the illustrated embodiment, as
mentioned above, while an example that the
QQE positioning boésés 13i of the develoﬁing frame 13
are disposed only at one lengthwise edge of the
20 developing frame was explained, such positioning
bosses 13i may be formed on both lengthwise edges
of the developing frame 13. If do so, it is ' possible
to prevent the deformation of the toner frame 12 and
the developing frame 13 more positively duripg the
25 welding operation and to prevent the deviation .
betweeﬂ the frames 12, 13 more positively;

Further, as shown in Fig. 31, when a

gen r?ﬂ’ﬁﬁ EEN®AS BEEN
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cenent or gypsum or rubber such as natural rubber or the Ip

consi derati on of ctivity, workability, and effect
cost, the naterial of the filler may be appropriately sel &

them Incidentallym™® 'rf@stdnmsMC@J ed enbodinent, the filler 7e 'S

of alun1n|un1haV|ng - 27 - a weight of
about- 120 grams. Gﬂe or configuration of the filler 7e may

be solid cylindri cal or [ ndrl c®2(in

1 iplurality-of positioning bosses (not seen) of the
.developing frame and the fitting holes 12¢ (into
which the.bosses are fitted) of the toner frame 12
are arranged side by side in the longitudinal

5 directions of the frames, the deformation of the
frames and the deviation betﬁeen the frames can be
prevented more positively. If do so, the flanges 1l2g

(”E ‘ arranééd én both widthwise edges of the toner frame
12 as mentioned above can be omitted.
10 (Construction for Facilitating Assembling of Process
Cartridge):
In assembling the process cartridge B, the
toner feed member 10b is mounted on the toner frame
12, and the opening 1l2e of the toner reservoir 10a
15 containing the toner is closed by the cover film 28,
and the antenna line 27 is attached. Thereafter, the
developing frame 13 is welded to the toner frame.
(; Then, the developing sleeve 10d.and the like are
assembled to the developing frame 13. In this case,
20 the toner developing frame C comprising the integrél
developing frame 13 and. toner .frame 12 is securely
rested on the assembling tray, and the various
parts are assembled to the frame C (refer to Fig.
33). In the illustrated embodiment, as shown in Fig.
25 32A, a fitting hole 12a is formed in the toner frame
12 at a predetermined position, and a bottom 12b of

the toner frame 12 is made flat. Thus, by inserting



the illustrated enbodi ment, as shown in Fig. 8B, the filler is fornmed as
t he—sotid—cytinder)y—For exanple, the filler 7e having an ou dlaneter

smal | ef. ' di ameter of the photosensitive drum 7 | BKISada
[err]ﬁ@fgkg%ﬂs & Qﬁﬁ%% the hollow drum base 7a, thus attaching tRepf)

to the_mmnﬂﬁH m drum That is to say, the gap between the Orum-ba

7a and Is kept to 100 [err]m,at the maxi rum and an adhesive
(for exanple, cyanoacryl ate group, epox%ngSin group or the like) is .
applied to an outer surface of the filler or the inner surface of the

drum base 7a, thereby adhering the filler 7e to the inner surface of the
drum base 7a a - member 36a formed on the assembling tray 36 into

fhe fitting hole 12a, the toner frame 12 can easily
be fixed, éhereby facilitating the assembling of the
parts such as the developing sleeve 10d, developing
5 blade 10e and the like, which results in the
improvement of the-assembling operability.
Similarly, the parts such as the cleaning
— blade 1la and the like are assembled to_the cleaning
| frame 14. In the illustrated embodiment, as shown
10 in Fig. 32B, a bottom of the cleaning frame 14 is
made flat, and a fitting hole 14e is formed in the
bottom of the cleaning frame. Accordingly, when the
parts such as the blade 1lla and the like are
assembled to the clganing'frame 14, by inserting a
15 fitting projéction 37a-formed on the assembling tray
37 into the fitting hole 1l4e, the cleaning frame 14
can easily be fixed, thereby facilitating the
{:} assembling of the parts such as the cleaning blade
l1la and the like, which results in the improvement of
20 the assembling operability.

Now, the automatic assembliné will be
explained with reference to the accompanying.
drawings. First of all, regarding the assembling of
the toner developing frame C, as shown in Fig. 33,

25 Wwith respect to the assembling tray 36 shifting-in
a direction shown by the arrow via conveyor rollers

36b, at a step (:) the fitting hole 12a of the toner



As mentioned above, by providing the filler 7e in the photosensitive drum
7, the photosensitive drum7 TS roTated stably, thergk Ippressi ng the
Vi bration due to theThiosiétRsB&RE R edphot osensitive  dj LWHIYSHL:IH 210 P

I mage form ng operatl even when the fLg oy b TS
vol t age applied to t lIEEmHMﬂmI er 8 |s |ncreased efto
suppress the charging " The charger neans
serves to charge the surface t he photosen5|t|ve drum7. 1In the
illustrated

1 frame 12 is fitted onto the projection 36a of the

.assembling tray 36, at a step (:) the developing
blade 10e is mounted, and at a step (:) the
developing blade iOe is secured by scréws. Then, at
5 a step (:) the developing sleeve 104 is assembled, at
a step (:) the deQeloping sleeve is fixed, and at a
step (:) the toner developing frame C is picked up

to bring it to a next step. Further, after the toner

ST

aeveloping frame C is picked up, the assembling tray
10 36 is returned through a lower auxiliary line, and
the step (:) is fepeated.aggin.: n
As mentioned above, by providing the fitting
portion (for fitting into the assembling tray 36) ‘in
the toner frame 12, it is possible to omit a clamping
15 step for clamping the toner frame, thereby
facilitating the asembling of the toner frame 12.
Next, regarding the assembling of the
(:? cleaning frame 14, as shown in Fig. 34, with respect
to the assembling tray 37 shifting in a direction
20 shown by the arrow via conveyor rollers 37b, at a
step (:) the fitting hole 14e of the cleaning frame
14 is fitted onto the projection 37a of the
assembling tray 37, at a step (:) the dip sheet llal
is adhered, at a step (:) the cleaning blade 1lla is
25 mounted, and at é step (:) the cleaning blade 1lla is
secured by screws. Further, at a step (:) the

photosensitive drum 7 is mounted, and at a step (:)



- 28- enbodi ment, a chargi ng nethod of a so-called contactf
di scl osed in the Japanese Patent Laid-open No. 63-149669 i 9 '
particul arly, asrusYasw0HasiBaenfReglaced0, the charger roller 8 is z
nounted on the ¢ _ 14. The charger roller 8 conprises a
roller shaft 8a,’ H!ﬂu'm’ﬂgnmmnduct ive layer around the roller shaft, a
high resistive e round t he ductive layer. and a
protection filmaround the high resistive layer. The elastic conductive
| ayer is formed froman elastic rubber |ayer made of EPDM or NBR
di spersi ng '
1l

Ehe photosensitive drum is fixed. Aand, at a step

(:) the assembled cleaning frame 14 is picked up to
bright it to a next step. Further, after the cleaning
frame 14 is picked up. the assembling tray 37 is
returned through a lower auxiliary line, and the step
(:) is repeated again.

Accordingly, similar to the toner developing
frame C, by providing theffitting portion (for
fitting into the assembling tray 37) in the cleaning
10 frame 14, it is possible to omit a clamping step

for clamping the cleaning frame 14, thereby
facilitating the assembling of the cleaning fraﬁe 14.
Incidentally, as shown.in Fig. 4, the cleaing frame
14 is prqvided with lbcking recessed portions 140
.15 which are gripped.by the assembling machine to shift
the cleaping frame between the stations dufing the
automatic assembling operation. |
Incidentally, the assembling of the toner
ffame 12 and the cleaning frame 14 can be effected
20 by any means other than the autométié assembling
machines. For example, in simplé assembling lines..
where the frames are assembled manually by using
simple tools, by utilizing the assembling trays 36,
37; the working efficiency can be improved.
25 After the various parts are assembled to the
toner developing frame C comprising the integral

toner frame 12 and developing frame 13 and to the



carbon_powder therein and acts to direct the bias voltage to the te
shaft 8a. Further, the high resistive elastic |ayer i SETUHAS B

rubber Thi H leeed] | anount of conductive fine pow ,
carbon p s to prevent the abrupt reductio
vol t age | | eak current to the photosensitive drum 7 even

when the charger roller having high condueki vity such as a “Pin hole is
opposed to the. photosensitive drum7. Further, the protection filmis
made of N-nethyl nmethoxyl nylon and acts to prevent the deterioration of

the surface of the photosensitive drum7 if the Plastic material of the
conductive &l astGkeamimg frame 14, the toner developing frame C is

joined to the cleaning frame 14. In this regard; the
frameg are then résted on a table. In this case,
before the toner developing frame C is joined to the

S cleaning frame 14, the photosensitive drum 7
assembled to the cleaning frame 14 and the developing
sleeve 104 assembled to the developing frame 13 are

(} : exposed outwardly. Thus, it is feared that such

eiements are contacted with.the table to damage such -

10 elements. Particularly, the photosensitive drum 7 ié
a most important element for_performing the image
forming operation, and, even if the surface of the
drum is damaged more or less, the image will be
distorted or deteriorated, thereby worsening the

15 image quality. Therefore, in the assembling
operation and the like, when the frame to which the

photosensitive drum 7 is assembled. or the frame to

ﬁf\ [}

which the developing sleeve 104 is assembled is
rested on the table, the operator must take care not
20 to contact the photosensitive drum 7 or the

developing sleeve 10& with the table.

In the illustrafed embodiment, as shown in
Fig. 35, protruded portions 14f are formed on edges
oé an open end of the cleaning frame 14 to which the

. 25 photosensitive drum 7 is assembled. The

photosensitive drum 7 is arranged so that the

photosensitive drum is positioned inwardly (toward



and/or the high resistive elastic |ayer. i con acted with SHEET HAS BEEN
phot osensitive | ayer. The rol’l attanh-o t ReHLUACEDr ane
-29- 14 via bearings 23, 24 slidable l d t he LphetoSENSI ti ve

drum 7, which bearings are biased towa nS|t|ve drum 7 by
springs 25, thereby contactlng the charger roller 8 with the
phot osensitive drum 7. 67

1 the cleaning frame 14) from a line connectlng between
: tlp ends of the protruded portions 14f. With this
arrangement, as shown in Figs. 35 and 36, when the
cleaning frame 14 is rested on the table, the
5 protruded portions 14f are contacted with the table
and the photosensitive drum 7 is not contacted with
the table, thereby preventing the damage of the
Cﬁa surface of rhe photosensitive drum 7.
. Similarly, as shown in Fig. 37, protruded
10 portions 13j are formed on edges of an open end of
the toner developing frame C to which the developing
sleeve 104 is assembled. And, the developing sleeve
104 is arranged so that the developing sleeve' is
positioned inwardly (toward the developiﬁg frame.13)
15 from a line connecting between tip ends.of the |
protruded portions 13j. With this'arrangement, when
the developing frame 13 integrally joined to the
(w: toner frame 12 is rested on the table, the protruded
portions 13j are contacted with the table and the
20 developing sleeve 104 is not conracted with the
table.

In this way, since the developing sleeve 10d
or the photosensitive drum 7 is not contacted with
tﬁe table even when the developing frame 13 or the

25 cleaning frame 14 is rested on the table, the
inadvertent damage of the photosensitive drum 7 and

the like can be prevented, thus improving the



In the image form ng operation, the charger roller 8 is HﬂﬂﬂSﬂEﬁWﬂgﬁﬁ§giJ
by the rotation of the photosensitive drum 7 while applylng tIREPDACEB| { ag
and AC voltage in the overlapped fashion to the charger 'Ter 8 as
mentioned above, thereby uniformy charging the surface of the
photosensitive drum7. To this end, a netal contact nenber 26 having a
spring feature is contacted with one end Q£ the netal roller shaft 8a,
thereby permitting the application of the %Itage fromthe inmage formng
apparatus to the charger roller 8. Further, a regul ating nenber

14b for suppressing the deformatign of the contact nmenber 26 is fornmed on
the cl eani ngLfrafESERbLdnghgpPerabdd iy After the various parts are

assembled to the toner frame 12, developing frame 13

and cleaniﬁg frame 14 in this way, the developing
frame 13 is joined to the cleaning frame 14 to
5 assemble the process cartridge B. The connection
between the frames 13, 14 is effected by connection
_ members 33 shown'in Fig. 38. Next, the connection
between the frames 13, 14 will be explained.
In Fig. 38, the connection member 38
10 comprises a base member 38a having a threaded.hole
38b through which a screw 39 is threaded, a vertical
portion 38c, and a spring attachment portion 384,
which portions 38c, 384 are disposed on both sides -
of the threaded hole 38b. The vertical portion 38c
15 Pbrotrudes downwardly from the base member 38a to
prevent a cohneétioh projection (described later) of
the developing frame 13 from falling out. The spring
i qttachment portion 384 is disposed in parallel with
fhe vertical portion 38c and is provided at its free.
20 end portion with a spring 38e which is protruded
downwardly more than the ve;tical portion 38c. Arm
portions 13k are provided on both longitudinal ends
of the developing frame 13, and a connection
projection 13m is protruded 1aterallylfrom each arm

25 Pportion 13k. Further, a spring receiving recessed portion

13n is formed on .an upper surface of each arm portion

13k.
This Sheet Has Been Replaced

P



any force directing toward the left in Fig. 10 is applied to _the roller—
shaft 8a resulti e roppi ng of the process cart fi-gge SBEBT
like, the. contact yiEghg Al RepRE@vent ed from being def qr med REHASE

by contacting the co . ‘agai nst the regul ati
Further, since thez:a ﬂn“ er 14b limts the axial novenent
(toward the left in’ ! ' Chara%i roller 8,

1l . On the other hand, connection recessed
bortions l4g into which the connection projections

13m are fifted are provided in the cleaning frame 14.

And, a fastening portion 14h is formed on eéch

5 recessed portion 1l4g. The fastening portion 14h has
a fitting hole 14i into which the wvertical portion
38c of fhe connection member 38 is fitted, a female
(~ . _ tﬁreaded.portion 14§ into which the screw 39 is
threaded, and a through hole 14k through which the
10 spring 38e extends.

To join the toner deyeloping frame C and the
cleaning frame 14, as shown in Figs. 392 and 39B, the
connection projections 13m of the developing frame
13 are deeply fitted into the corresponding

15 connection recessed portions 14g of the cleaning
frame 14, and then the connection members 38 are
fastened to the fastening portions 14h. That is to

(ff saf, each vertical portion 38c of the connection

member 38 is fitted into the hole 14i, and the spring
20 38e is passed through the through h-.ole 14k and is
compressed against the spring receiving recessed
portion 13n of the developing frame 13. 1In this
condition, the screw 39 is threaded into the threaded
hole 38b and is fastened to the female threaded
25 portion 14j.
In this way, the toner déveloping frame C

and the cleaning frame 14 are connected to each other



the charger roller 8 is always maintai ned on the photosensj
On t he—other—hand, the positioning of the other end of hﬂﬂ&ﬁ&?

8 is eff gﬂaszB&ﬁgqmﬁailng 24. That is to say, as sho

beari ng 2 abut ment portion 24a integrally or med theremnth
By abuttir m U nd of the roller shaft 8a of the charger roller 8
agai nst t tion 24a, the rigﬂj (Fig.. .10) axial novenent of

the charger roller 8 is limted. The bearing 24 is made of pol yacetal
(POM which has the good anti-wear feature and provides the good

%h??ghght ;p\(,)mvfa res %ﬁ%ﬁigﬁggle%g??ﬁ mcragtlerlngrrlt ngagénc?athe connect%n

projections 13m, thereby completing the assembling of

{

the process cartridge B. 1In a condition that the
frames 13, 14 are interconnected, the ring members
10f are abutted against.the peripheral surface of the
photosensitive drum 7, thereby determining the
positions of the photosensitive drum 7 and the
developing sleeve 104. Further, by spring forces of
the compressed springs 38e, the developing sleeve 104

10 is biased toward the photosensitive drum 7
(Lncidentally, in the illustrated embodiment, the
spring force of the spring 3ée is selected to about
2 kg to urge the de#eioping sleeve 104 with a force’
of about 1 kg). Further, when the toner developing

s frame é is joined to the ciéaning frame 14, the
helical gear-7c provided at the end of the
photosensitive drum 7 is meshed with the gear 10g

C-i provided at the end of the developing sleeve 104.

7 T: In the joint construction between the toner

20 devéioping frame C and the cleaning frame 14

according to the illustrated embodiment, since the

toner developing frame C can be mounted in a

direction of the connection recessed portions l4g,

th connection projections 13m can be extended

5 outwardly (these may be extended inwardly). Thus,

the frames 13, 14 can be positioned with respect to

the longitudinal direction (thrust direction),



roller shaft8a—are—=abutted agai nst the anti-wear bearing 24 _ar
eryis SHEEF

contact nenper 26 %thinit the axial movement of the char X

t her She the roller shaft 8a fromcontacting w tih thgERL 14
If th i E t of the charger roller 8 is |imted By abutting the
ends shaft 8a against the frame 14 directly, the frane 14
must be made from material such as pol yphenyl ene oxide resin (PPO having
the good anti-wear feature wth respecf7ﬂo the netal roller shaft 8a. To
the contrary, as in the illustrated enbodi nent, when the roller shaft 8a

s not directly contacted with the franme 14, it is not required to
i ncrease thel ant thegaby eliminating the need for providing thrust

stoppers.
Fufther, since the connection members 38 are
inserted from the above and are fastened, the toner
5 developing frame C can be pressurized at the same
time when the connection members 38 are fastened.
In this respect, conventionally, after the toner
(~. developing frame was joined to the cleaning frame,
it was requried for hooking a tension spring to the
10 frames éo urge the frames'against each other, with
the result that a space for arranging the tension
spring was required and the spring hooking operation
was troublesome. However, according to the
illustrated embodiment, it is possible to eliminate
15 . the provision of such tension spring and save the
installation_space for the tension spring;l Further,
when the frames are disconnected from each other, by

loosening the screws 39, the compression forces of

s

the compressed springs 38e are released, thereby
20 permitting the very easy disassembling of the frames’
because of no thrust stopper.
(Cartridoe Mounting Construction):
Next, the construction for mounting the
process cartridge B to the image forming apparatus
25 A will be explained; .

As shown in Figs. 5 and 6 and as mentioned

above, the left guide member 17 having the first and



Dt

-31-  ability of the frame 14. Thus, iThisish&: inks/Besirephad SHEET HAS BEEN

frame 14 can be nmde of pol ystyrene rej ' i's re qU§hﬁpﬁ?ath
t he OCESS
. e bearing 24 is not

than PPO, thereby reducing the nmanufac
cartridge B. I ncidentally, the

limted to pol yacetal, but may be other material such as nylon, so long as
the material has the high anti-wear abiIiE%zmﬁth respect to the netal
rol | er

1 .second guide portions 17a, 17b and the right guide
ﬁember 18 having the first and second guide portions
18a, 18b afe formed on the frame 15 of the image
forming apparatus. In correspondence to these guidé

5 members, as shown in Fig. 4 (showing the right side
surface of the process cartridge B) and Fig. 40
(éhowing the left side surface of the cartridge),

(n_ - the bearing portion 14a and the shaft 21 {which are
'§uided along the first guide porfions 17a, 18a) are
10 protruded from the left and_fightlside surfaces of
the cleaning frame 14 of'the'process cartridge B
substantially in left/right symmetry. Further,
protruded ribs 40 which are to be guided along the
second guide portions 17b, 18b are arranged above the
15 bearing portion 1l4a and the shaft 21 in left/right
symmetfy.
Further, pressure surfaces 41;are formed on
(:} phe upper surface of the cleaning frame 14 at both
| longitudinal ends thereof, which pressure surfaces
20 are pressurized by pressure members 19 attached to
the frame 15 of the image forming apparatus.
Furthermore, there are provided positioning recesses
42 for receiving the abutment members 20 and for
ﬁbsitioning the abutment members. 1In addition, an

25 auxiliary rib 43 is protruded from the right side

surface of the cleaning frame 14 above the protruded

rib 40, as shown in Fig. 4. Further, there is




shaft 8a. According to the illustrated enbodi mentTHIS BREEY ]
applied to the charger roller 8 to charge the photosens t|ve1dpunt2
"AC conponent Vpp of about —1860—Vv—and- DC conmponent VDCl of abo =
and the constant CUTHiEShber GANH effected (Exposure Portion):
The exposure portlonnEﬂﬂﬁ fh an electrostatic |atent I mage on the

phot osensi tive drum arged by the charger roller 8, by
exposing the |ight ptical BfJstem1l onto the photosensitive
drum As shown by the Perspectlve viewin Fig. 4, the exposure portion is
1 p;ovided a link portion 35a for opening and closing
fhe drum shutter 35. The link portion 35a is pivoted
in response to the mounting and dismounting movement
of'the'process cartridge B, thereby opening and
5 closing the drum shutter 35 connected to the link
portion. Incidentally, the opening and closing of
the drum shutter 35 will be described later fully.
(ﬁ- | .Now, the mounting and dismounting of the
: piocess cartridge B with respect to the image forming_
10 apparatus A will be explained with reference to Figs.
41 to 44. Incidentally, although the left and right
sides of the process cartridge B are similarly guided
by the left and right guide members 17, 18, to
clarify and simplify the explanation, only the right
15 guide member 18 will be explained.
First of all, as shown in Fig. 41, after the
opening/closing cover 16 of the frame 15 of the image
(Z} forming‘apparatus is opened, the shaft 21 of the
p;ocess.cartridge B is rested on the first guide
20 portion 18a, and the protruded rib 40 is rested on
the second guide portion 18b. Then, as shown in Fig.
42, the shaft 21 and the protruded rib 40 are slid
along the guide portions 18b, 18a to insert the
pfocess cartridge into the frame 15 of the apparatus.
25 As a result, the pressure surfaces 41 of the process
cartridge B are pressurized by the pressure members

10 of the frame 15, whereby the process cartridge B



constituted by an opening portion 9 which is formed in an
bet ween the devel oping frane 13 and the cleaning frame 14 7?131‘% Spéﬂ%gﬂ DBEEN
whi ch sses. That is to say, by prOVIdIFgrfr-+1ﬁﬁﬁﬁﬁﬁﬂéﬁ—-
not ch. QQMnggqhyg SReul f ace 13r of the

- 32- and by arrangi ng an upper wall portion 14n of
t he clea 'E H, o.cover a ‘portion of the notch 9a, the exposure
portion 74

1 is.inserted into the frame while being urged against

the second guide portion 18b.
Thén, as shown in Fig. 43, when the protruded
rib 40 exceeds the second guide portion 18b, the
5 process cartridge B is rotated slightly in an anti-
clockwise direction by the urging forces of the
pressure members 19, thereby supporting the shaft 21

on the first guide portion 18a. When the process

‘M

cértridge B is further inserted, as shown in Fig. 44,

10 the process cartridge B is further rotated in the
anti-clockwise direction, with the result that the
abutment members 20 of the ffame 15 are engaged by
the positioning recesses 42 of the process cartridge
B. Thereafter, when the operator releases the

15 process cartridge, as shown in Fig. 45, the shaft 21
of the process cartridge B is dropped into the
bearing portion 18c by its own weight. In this case,

(ff the.abutment members 20 are completely engaged by the

positioning recesses 42, with the result that the

20 process cartridge B is mounted to the frame 15 of the
image forming apparatus while being pressurized by . .
the pressure members 19. Further; in this case, the
helical gear 7c of the photosensitive drum 7 is
mééhed with the drive gear (refer to Fig. 6) in the

25 frame 15, thereby permitting the transmission of the
driving force. Further, when the process cartridge -

B is mounted, the urging forces of the pressure



(Devel opi ng Means): Next, the devel opi ng neans mﬁll be explained.

The devel opi ng neans serves to V|suaI|z§miﬁ@dlb$%®nR |
formed on the photosensitive drum7 byt ned @'UM@EM HAS BEEN
toner to forma toner image. Incidentall f BERLAEED

apparatus A can utilize both magnetic toner non- gnetlc toner in the
Il lustrated enbodi nent, an exanple that a process cartridge B contalnlng
magnet i c--t oner as'one-conponent magneti c ¢ef§el oper is nounted to the image
form ng apparatus i s shown. The magnetic toner used in the
devel oping operation utilizes polystyrene resin as the binding

1 members 19 against the process cartridge B are

felieved by the lowering movement of the process
cartridge é; Thus, the operator who has mounted the
process cartridge B feels the "click" feeling to
s easily recognize the fact that the process cartridge
B was positioned at the mounting position.
Incidentally, the abutment members 20 of the
~ apparatus frame 15 and the positioning recesses 42 of
fhe process cartridge B are so arranged that abutment
10 surfaces 20a, 42a thereof are substantially in
parallel with each other. 'fhus, the abutment members
20 may be assembled to the frame 15 in such a manner
that the abutment surfaces 20a are disposed
substantially horizontally. Therefore, the design of
15 the abutment'members 20 and the assembling of the

abutment members to the frame 15 can be simplified or

'facilitated, with the result that the dimensional

KN

error is hard to occur. Accordingly, it is easy to
mount the process cartridge B to the frame 15 of the

20 image forming apparatus cbrrectly. |

Incidentally, a roller 19b is mounted on each

pressure member 19, so that the sliding resistance is
minimized by pressurizing the process cartridge by
tﬁe rollers 19b when the'process cartridge B is being

25 shifted while pressurizing the pressure surfaces 41
by the pressure members 19. Further, in the

illustrated embodiment, while the pressure surfaces



copper pht hal ocyani ne, iron like. U9 eSHEE]
fine particles included in i Mlit oner are nmade frjom nmaREPk
whi ch can be magnetized in the magnetic field and whi ch naybée
ferromagnetic netal powder such as iron, cobalt, ni ckel, or alloy or
conmpound such as magnetite or ferrite.

resin, and preferably utilizes, st rene acrylic resin. Coloring materi al
whi ch can be added to the éﬁﬁﬁ% . lagdy be conventional_ -ae+

1 41 of the process cartridge B pressurized by the
rollers 19a were formed as surface configuration,
such procéss surfaces may be ribbed-shape to reduce
the contacting area, thereby further reducing the

5 sliding resistance.

Further, as apparent from the sectional view
in Fig. 1 and the-perspective view in Fig. 4, the
(~ upper portion of the process cartridge B is made

:éubstantially flat, and the flat upper surface of the

10 process cartridge is substantially in parallel with
the cartridge mounting direction. Thus, the
cartridge mounting space in the frame 15 of the image
forming apparatus can be minimized, and the space in
the procesé cartridge B (for example, spaces for the

15 toner reservoir and the waste toner reservoir) can
be used efficiently.

On the other hand, when the process cartridge
(At ‘B is dismounted, as shown in Fig. 46, the process

cartridge B is rotated in the anti-clockwise

20 direction (shown by the arrow a) slightly, thereby
permitting the riding of the protruded rib 40 over
the stepped portion 18bl of the second guide portion
18b, with the result that the process cartridge.can
.ge dismounted by drawing out the process cartridge

25 as it is. Incidentally, when the process cartridge
B is rotated in the anti-clockwise direction, if the

cartridge is rotated excessively, the auxiliary rib



- 33- As shown by the sectional viewin Fig. 3, the devel oping

means 10 for formng the toner image wth the nmagnetic tone § SAEEDMAS BEEN !
reservoir TOa for containing toner, and a toner feed nenber {10b REFLACED

feedi ng out 4fesHQREIBebSRGIasROSEd I N the toner reservoir 1l0&—whiTiT Ieed
menber is rot ' imecti on shown by the arrow. Further, by using the
fed out toner1ﬂ|ﬂlltlﬂl|f’“ﬂﬂi[ng a devel opi n% sl eeve 10d. havi ng a nagnet 10c
therein, a thi is formed on7the devel oping sl eeve. When the
toner layer is fornmed on the devel oping sleeve 10d, the friction charging
charge sufficient to develop the '
1 43 (refer to Fig. 4) is abutted against the shutter
cam portion 184 (and, regarding the left guide member
17, the protruded rib 40 is abutted against the
rocking movement regulating guide portion (refer to
5 Fig. 5)), thereby regulating anti-clockwise rotation
of the process cartridge. Further, when the process
cartridge is mounted, the auxiliarX rib 43 provided
(“_ at the right'side of the process cartridge is
! inserted between the second guide portion 18b and the
10 shutter cam portion 184, and the protruded rib 40
provided at the left side of the cartridge is
inserted between the second guide portion 17b and the
rocking movement regulating guide. portion 17d. Thus,
the moving paths when the process cartridge B is
15 mounted and dismounted are further regulated, thereby
mounting and dismounting the.process cartridge B more
smoothly.
(_= ' (Drum Shutter Opening/Closiné Construction):
The drum shutter 35 is opened and closed in
20 response to the mounting and dismounting movement
of the process cartridge. Now, the opening_/c]_.q_s_j_.ng~
operation of the drum shutter will be explained.
As shown in Fig. 4, the drum shutter 35 has
Ehe arm portion 35b pivotally mounted around a shaft
25 35c, and the link portion 35a is pivotally mounted
on the shaft 35c¢ for movement together with the arm

pertion 35b. Thus, when the link portion 35a is



el ectrostatic |atent inmage on the photosensitive drum 7 can be obtai ned

due to the friction between the toner and the devel oping sl eeve 10d.

Further, a developing blade 10e for regulating a thickness of the toner

| ayer is provided to abut against the surface of the devel O rﬁie&ﬂséweﬂk?hwd

10d. In the illustrated enbodi ment, as the devel opi

AC conponent Vpp of about 1600 V and the DC conponent VDC2 o

are applied. Incidentally, in a relat|0n7 tween the DC conponen
this devel opi ng bias and the DC conponent DCl of the aforenentioned
charging bias, if a value (VDCl - VDC2) becones greater than -50 V

1 pivoted, the arm portion 35b is also pivoted, thereby

opening and closing the drum shutter 35. Further, a
link boss 35d is protruded from the arm portion 35b.
By engaging the link portion 35a and thé link boss

5 354 by the shutter cam portion 184, the drum shutter
35 is opened and closed. The opening and closing of
the drum shutter will be explained in connection with

the mounting of the process cartridge B to the image

A

Iforming'apparatus A with reference to Figs. 41 to 4S5.
10 As shown in Figs. 41 to 45, the shutter cam

portion 184 provided on the :ight guide member 18

has a first cam portion 18dl engaged by the link

portion 35a, and a second cam portion 18d2 erigaged’

by the link boss 35d. An inclined angle of the first
15 cam portion 18dl is substantially the same as that

of the second guide portion 18b for guiding'the

protruded portion 40 of the process cartridge B, and

8

S ‘an inclined angle of the second cam portion 18d2 is

greater than that of the first cam pdrtion 1841.

20 : As shown in Fig. 41, when the process
cartridge B is inserted and is pushed, the 1link
portion 35a is engaged by the first cam portion 1841
of the shutter cam portion 18d as shown in Fig. 42,
thereby rotéting the link portion 35a around the

25 shaft 35c. As a result, the arm portion 35b is
rotated to open the drum shutter 35; however, in this

case, the drum shutter is not completely opened but



(becones greater toward the plus side), [
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to each ot her

10

15

20

25

| nci dental ly, the toﬁ@%
menber 10b are forned in the toner fra
sl eeve 10d and the devel opi ng bl ade 10

frame 13. Longitudi nal abutnment portions of
by ultrasonic

) feared that the fog occurs
ftR dand (i Somer HABBHEN
ﬂ the ﬁ
to the
t

O{¥ipngCED
he franes 12, 13 are bonded

79

%s in a so-called half open condition. When the
eartridge B is further pushed, as shown in Fig. 43,
the rotation of the arm portion 35b causes the
disengagement between the link portion 35a and the
first cam portion 18dl and at the same time the
engagement between link boss 35d and the second cam
portion 1842. And, whey the mounting of the process
cartridge-B is completed as shown in Fig. 45, the
érum shutter 35 is completely opened so that the
recording medium 2 fed below the cartridge does not
interfere with the drum shutter.

Incidentally, when the pfocess cartridge B
is drawn from the condition shown in Fig. 45 to
dismount the process cartridge B from fhe image
forming apparatus A, by a spring force of a torsion
coil spring 35e locked to the arm portion 35b, the
shutter cam portion 184 is engaged by the link boss
3Sd and then by the link portion 35a in an order
opposite to the aforementiened order, thus closing
the drum shutter 35.

The above-mentioned drum shutter 35 serves to
protect the photosensitive drum 7. In the
illustrated embodiment, other than the drum shutter
35, the laser shutter is provided in the image -
forming apparafus'A. Tﬁe laser shutter constitutes
a laser light path blocking means to prevent the

laser light emitted from the optical system 1 to the



wel di ng, thereby integrally connecting these franes The

devel opi ng sl eeve 10d on which t he ThiptheetHa AE—t-he— —y
phot osensitive drum7 are p03|t|one apart Fﬂﬁl quggégﬁ
with a small gap (about 250 [err]rr) in thel jll REFIAYHEY.

enbodi nent, as shown by the expl oded perspectlve view in |g 11, abut nment
rings 10f each having an outer diameter greater than an outer dianeter of
the devel oping sl eeve 10d by a value correggonding to the above-nentioned
gap are arranged in the vicinity of both axial ends of the devel oping
sl eeve 10d and out of a toner form ng area on the devel oping sl eeve,
whi ch abut ment 1 igigs eh UL AGR T'Strd erealliiRy OSEAR | LY Sollf 4ERY out of

a | atent |nage form ng
unit la (of the image forming apparatus) in an

inoperative condition of the apparatus.
(Laser Light Path Blocking Means):

5 Next, the construction of the laser light
path blocking means will be explained. As shown in
Fig. 47, the optical unit la is provided with an

- opening lal through which the laser light is

ST
’

illuminated onto the photosensitive drum 7, and the
.10 laser shutter 46 is formed from a metal plate bent

to cover the opening lal. ?hat is to say, the laser

shutter 46 has a shutter portion 46a comprising thé

bent metal plate, and a link portion 4éb disposed at

the left of the shutter portion and integrally formed.
15 therewith. The laser shutter 46 is pivotally mounted

on the frame 15 of the.image forming apparatus via

shafts 46c.

'

Further, in the vicinity of the left guide
member 17 for guiding the process cartridge B, an arm’
20 member 47 is pivotally mounted around a shaft 476.
| The arm member 47 has a free end engageable by the
link portion 46b of the laser-shutter 46 and is
positioned to abut against the end of the process
éértridge B when the cartridge B is mounted to the
25 frame 15 of the apparatus.
With this arrangement, when.the process

cartridge B is inserted while being guided by the left




area thereon.

one axi al

end of the devel oping sleeve 10d so that the ge&%—&Gﬁ—eaﬁ—be———-
rotated together with the devel oping sleeve 10d. Wen t he T8 Hgs@ﬁgﬂe
13 is bonded to the cleaning frane 14, the gear 10g is eshadRE

hel i cal

Further, a gear (helical gear) 10g is attached

Php-

gear 7c of the photosensitive
35 - drum 7 so that the devel opi ng slqug-lod can be

10

15

20

25

agd right guide members 17, 18, an opening/closing
mémber of the cartridge B pushes.the arm member 47 in
a directioh shown by the arrow a in Fig. 47. As a
result the free end of the arm_member 47 urges the
link portion 46b of the laser shutter 46, thereby
rotating the shutter portion 46b in a direction shown
by the arrow b. Consequently, the opening lal of the
optical qnit la is opened, thus permitting the
iliumination of fhg laser light onto the
photosensitive drﬁm 7.

Further, by a biasing force of a tension
spring attached io thé link portion 46b of the laser
shﬁtter 46, the laser shutter 46 is always biased
toward a direction to close the opening 1a1..'Thus,-
when the operator diémounts the process cartridge B
from the image forming apparatus A, since the urging
force 6f the arm member 47 is released, the laser
shutter 46 automatically closes the opening lal by
tge spring force of the spring 47b.

Accordingly, other than the case where the
process cartridge B is mounfed to the image forming
apparatus to ﬁérﬁif.the”ihagé”rééofaing opérétibn,
the laser 1light is prevented from illuminating onto
the photosensitive drum 7 and the like from the
optlcal unit la. Further, since the link portion 46b

and the arm member 47 for opening and closing the

laser shutter 46 are positioned in the vicinity of

Sheet Has Been Replaced
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rotated by the rotation of the photosensitive drum7. Further, the gear
10g i s neshed Wom) connected to the toner feed nenber
10b, thereby ing the rotational force of the photosensitive gt

7 to the toner feg Sﬁ&mﬁmeé:ﬂbplace Wth this arrangendnTHIS|SHEERGIAS BEEN
i mge formng ope rotation of the toner feed |menbeREPLAGIED

the toner in the t&ﬂ“‘\“‘w 10a is sent to the devel opi ng sl eeve 10d,
where the toner i'ng a constant 88i ckness is fornmed on the

devel opi ng sleeve 10d by the devel opi ng bl ade 10e, and then the toner on
t he devel oping sleeve is transferred onto the electrostatic |atent inmage
formed on ghe phtb¢olefisi guidedmembér llAciaddnbabbgiteheo the right

guide member 18, the space for installing these
elements can be used effectively. Accordingly, the
effective use of the space can be achieved, and,

5 thus, the apparatus can be made small-sized.
Incidentally, in the illustrated embodiment, as shown
in Fig. 48, the position where the projectiqp 14m |

(“w . is abutted against the arm member 47 is spaced apart
from the longitudinal end of the cartridge by a
10 distance Y1 of about 5 - 6 mm.
" (Offset of Gripper Portion):

As shown in Fig. 48, when the operator mounts
the process cartridge B to the image forming
apparatus A, the projection 14m (acting as an opening

15 member) provided at the left (in longitudinal or
thrust direction) shoulder portion of the process
cartridge B urges the arm member 47 (for opening and

é;' closing the laser shutter 46) provided on the frame
of the apparatus. Substantially at the same time,

20 the metal shaft 21 (having a_diameter X1l of about 10
mm and a protruding amount X2 of about S5 mm)
protruded from the right side of the process
cartridge B and acting as a drum eafth is contacted
Qith an earthing contact member (electric contact)

25 51 having a spring feature and provided on the frame
of the apparatus. Further, the link portion provided

on the right side of the cartridge B is abutted



formation of the toner layer on the devel oping sl eeve 10d]i3I&SHEET HASIBEEN
supplying the toner to only a carbon coating area of_the heueLdﬁEﬁqCED

sl eeve 10d, and a relation between (a) the photosensitive |ayer —area on
t he phot osensi tive drum7 along its longitu- dinal (amals)wedugsa@éﬂmpla@ad

(b) the charging area affected by the charger roller 8 er
| ayer forming area (devel opi ng area) on the devel oping !HH 'Fo
selected to becone (a) > (b) > (c). gzg I nci dent al i n
t he toner reservoir 10a nust be prevented from | eaki ng between the

devel opi ng sl eeve 10d and the devel oping frame 13.
1 against the'shutter cam portion 184 of the frame to

open the drum shutter 35.
- Accordingly, when the cartridge 3 is mounted,
the left side of the cartridge B in the longitudinal
5 direction is subjected to a load for resisting to the
biasing force of the spring 47b, in order to open the
lJaser shutter 46. On the other hand, fhe right side

of the process cartridge B is subjected to a load for

TN
Y

aeforming the contact member 51 having the spring

10 feature due to the contact between the metal shaft
21 and the earthiﬁg contact member 51, and a load for
.resisting to the biasing force of the torsion coil
spring 35e in order to open fhe drum shptter-35. In
the illustrated embodiment; among the above loads,

15 the load for opehing‘the drum shutter'35 is greatest.
As a result, when the cartridge B is inserted, the
cartridge is subjected to the load offset from a

(v; Xongitudinal center C2 of the cartridge.-
Thus, in the illustrated embodiment,.as shown

20 in Fig. 48, the ribs 124 are arranged so that the
longifudinal center Cl of the ribs (constituting the.
gripper portion of the cartri&ge B) is offset from
the longitudinal cénter Cc2 of.the process cartridge
5 toward a side where the link portion 35a of the

25 drum shutter 35 and the metal shaft (conductive
member) 21 are provided. That is to say, in the

illustrated embodiment, the longitudinal center C1



- 36 - To this end, in the illustrated enbodi nent, as sho
tih T?ong

t oner Ieakﬁireventlng el astic seals 10h are arranged on bo A§?EEN

end ening 13a which is fornmed in the devel'optng .runb 13
and t e toner is fed toward the devel oping sleeve 10d, and
an eI

t 10i is arranged along a | ower edge of the opening
13a to contact with the whole | ength of %ﬁ& devel opi ng sl eeve 10d.

'1 of the ribs 124 is offset from the center C2 of tﬁe
)longitudinal length L11 (about 300 mm) of the process
cartridge.B by about 10 mm (The longitudinal center
Cl of the ribs 12d is offset from a center of a
5 recording medium convey path when the process
cartridge B is mounted to the image forming apparatus
A by about 10 mm or is offset from a longitudinal
(“m center of the photosensitive drum 7 of the process
‘cartridge B by about 10 mm).

10 ' With this.- arrangement, when the cartridge B
is mounted to the image forming apparatus A, as shown
in-Fig; 49, the operator grips the right side f:om
the longitudinal center C2 qf the cartridge B, i.e.,
a side where the link portion 35a of the drum shutter

15 35 is provided to insert the cartridge into the frame
of the apparatus. To do so, in the longitudinal
direction of the cartridge B, the side where the link

:portion 35a is provided is subjected to a force

N

slighfly greater than the other side. Due to the
20 offset of force, the load for opening and closing
the drum shutter 35 is cancelled, whereby the_
cartridge B can_be smoothly inserted into the image
forming apparatus A without any play, as a whole.
'%ufther, since the ribs 124 are disposed in parallel
25 with the photoeensitive drum 7 arranged in the
longitudinal direction of the cartridge B, when the

cartridge is inserted while gripping the ribs 124,



Now, a thickness of each toner |eak preventing seal 10h is equal to a
t hickness of a stepped portion fornmed on a | ower edge {L3aiOSHEHTEHAS BEEN
devel oping frame 13 so that, when the toner |eak prevenfing RERLACEDh ar ¢

adhered to the devel dﬂ)isﬁ;‘fﬁﬁﬁvnlliﬁlwlawper surfaces of tnE seals 10h becone
0

surface of the |ower 30 by a both-sided adhesive tape (not
shown). A (I ongitudina engt the bl8Wsheet 10i is | onger than a
(longitudinal) length of the opening 13a, and both | ongitudinal end
portions of the blow sheet are overlapped with the toner |eak preventing
seal s 10h, and a {h& dlomgitydinabedixetion tof Phewcantsidge geged agai nst
t he

flush with the Tower e muu‘l llbl ow sheet 10i is adhered to an upper

easily be maintained in perpendicular to the
cartridge inserting direction, thereby easily
eiiminating any plays at both longitudinal ends of
5 the cartridge during the insertion of the cartridge.
Incidentally, although the gripper portion
can be constituted by the ribs 12d as shown in Fig.
(~ ' 48, it .may be constituted by é recess 73 fbrmed in
the frame‘as shown in Fig. 50 or may be constituted by
10 a projection or ridge 74 formed on the frame as shown
in Fig. 51. That is to say, the gripper portion
may have any configuration so long as the operator
can easily grip it.
Further, in the illustrated embodiment, while
15 an exémple that . the gripper portion is arranged .
offset toward the side where the link portion 35a
of the drum shutter 35 and the metal shaft 21 are
(i: provided was exﬁlained; the present invention is not
limited to this example. For example, when the
20 spring force of the spring 47b of the laser shutter’
46 is strong and the load for resisting to the
biasing force of the coil spring 35e is stronger: than
the load for resisting to the biasing force of the
Spring 47b and the load for ‘-deforming the contact
25 member 51, the gripper portion is arranged offget
toward a side where the projection 14m is provided.

In this way, the gripper portion is arranged offset



Peri pheral surface of the devel oping sleeve 10d along its length with an
appropriate urging force. The overl apped rel ati : = pw.
- 37 sheet and the toner |eak preventing seals wll nd%ﬂﬂﬁéﬂﬁgLE%P i
described. Since the thickness of the devel oping bl ade|10e_j BEE 13—
as shown in Fig. 12, both |ongitudinal end portions of the devel oping

bl ade 10e and the toner |eak preventing seals 10h

1 toward a side where the frame is subjected to the
gfeater mounting resistance generated due to the
abutment between the parts 6f the image forming
apparatus and the frame when the process cartridge

5 is mounted to the image forming apparatus.
{Explanation of Electrié Contacts):

Next, the electric connection between various
a parts when the process cartridge B is mounted to the
iﬁage forming apparatus will be explained.

10 When the process cértridge B is mounted to the
image forming apparatus A, various contact portions
provided on the process cartridge B are contacted-
with various contact portions provided in the.frame
15 of the image forming apparatus, thereby

15 electrically connecting the process cartridge B to
the image forming apparatus. That is to say, as

shown in Fig.52, the contact portion 27a. (made of

P

s;ainless steel in the illustrated embodiment) as the
conductive member provided on the end of the antenna
20 line 27 for detecting the toner remaining amount is
exposed from the lower portion of the developing
frame 13, and the developing bias contact portion
48 (made of stainless sfeel in the illustrated
eﬁbodiment) as the canductive member for applying -
25 the developing bias to the deveioing sleeve 104 is

also exposed. Further, the charging bias contact

portlon 49 (made of stainless steel in the
This Sheet Has Been Rep.
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cannot be overl apped, with the result that a small ga Qk is created
between the end of the devel oping blade and each tongrTHISgKE
seal . And, the toner |eak preventing seals 10h are ojer! ampg kS
bl ow sheet 10i at areas axially outwardly of the gaps ) THus,
when the toner layer is formed on the developing sleeve 10d, the tone
passing through the gaps 10k is adhered to the devel oping sleeve 10d in a
swel  ed condition. However; since there 8% no toner |eak preventing seals
10h in the rotating areas of the toner tm the toner tmis collected to
the toner reservoir 10a through the bl ow sheet 10i,

1 illustrated embodiment) as the conductive member for

appl&ing the charging biés to the charger roller 8 is
exposed from the lower portion of the cleaning frame
14. More particularly, with respect to the
5 photosensitive drum 7, the contact portion 27a of the
antenna line 27 and the developing bias contact
portion 48 are arranged at one side, and the charging
(‘ . bias contact portion 49 is arranged at the other
. éide. Incidentally, the charging bias contact
10 portion 49 is integrally formed with the contact
member 26 (Fig. 10).
In correspondence to these contacts, as shown
in Fig. 53, with respect to the t:ansfer roller 4,
an antenna line contact member 50 to which the
15 contact portion 27a of the antenna line 27 is
contacted when the process cartridge B is mounted

and a developing bias contact pin 50b to which the

I

;f _geveloping bias contact portion 48 is contacted are
arranged at one side in the recording medium feeding

20 direction, and a éharging bias contact pin 50c to
which the charging bias contact portion 49 is
contacted is arranged at the other side.
Incidentally, as shown in Fig. 54, the contact pins
§bb, 50q are attached to respective holder covers 504

25 not to slip out of the holder covers and can be
protruded from the holder covers. The contact pins

are biased upwardly by springs 50f and are —— _
This Sheet Has Been Replace
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t hereby preventing the toner froml e

Furt her

shown in Fig. _
10i are closely contacted with each O her wi t hout bend| ng at the

over | apped areas,

- 38 -

10

15

20

25

Bw ths cartrldge
, Fig. 13A shows a section ta 9ed ne n.u éﬁ[
and Fig. 13B shows a section taken I@% TE BTF“F§ i Rs

13A, the toner |eak prev

and t L‘é w-shed

and t hey becone in par%éel with each other. If the

..electrically connected to the wiring pattern on an

electric substrate 50e to which the holder covers

50d are attached via the springs 50F. Furthef,

among the contact portions 48, 49 to which the
contact pins 50b, 50c are abutted, the charging bias
contact portion 49 is configured as an arcuated shape
having straight portions and a curved portion

connecting betweeh the straight portions so that the

curvature is formed at a side of the pivot hinge 16a

of the opening/closing_cover 16. Thus, when the
opening/closing cover 16 is closed around the hinge
l6a toward a direction shown by the arrow c after the
process cartridge B is mounted, the charging bias -
contact'portion 49 nearest the hinge 16a and having
the minimum ‘radius of rotation can be smoothly and
effectively contacted with the contact pin 50c.

Further, the shaft 21 for supporting one end

.0f the photosensitive drum 7 is made of metal, and

the photosensitive drum 7 is earthed via the metal * "
shaft 21; To this end, as shown in Figs. 6 and 48,
an earﬁhing contact member 51. comprising a leaf
spring earthed via a chassis of the frame 15 and the

like is provided at the bearing portion 18a of the

f&ight guide.ﬁember 17 on which the shaft 21 is

disposed when the process cartridge B is mounted,
and, in the condition that the cartridge is mounted,

the shaft 21 is contacted with the earthing contact



bl ow sheet 10i is bent not to closely contacted wth - ] '
preventing seals 10h as shown in Figs. 14A and 14B, |i §L £ ) t he
toner | eaks between a gap between the seals and the lsheet——HaWevwefr—I N

the illustrated enbodi ment, since the blow sheet 10i is_nol_tmiﬂ_EEELlfT_~_
closely contacted wth the toner |eak preventing seals 10h, the risk o0
the | eakage of toner can be avoi ded. 8 Further, in tThsShiel HaBeatr@flaceq
enbodi nent, an abutnent angl e betweén thé iree edge portian
sheet 10i and the peripheral surface of the devel oping sl eeum M’Uﬂ”'ﬂm
defined by the upper surfaces of the toner |eak preventing sea .

1 member S1.

Now, the arrangement of the eleétric contacts
will be exélained with reference to Fig. 22. As seen
in Fig. 22, the contacts 48, 49 are arranged at the

5 side of the photosensitive drum 7 opposite to the
side where the helical gear 7c is provided, and at
the other side_(where the.helical gear 7c¢ is

(ﬁ provided) of the photosensitive drum 7, the metal
shaft 21 as the drum earthing contact is arranged. -
10 In a direction perpendicular to the longitudinal
direction of the photosensitive drum 7, i.e., in the
recording medium feeding direction, the devéloping
bias contct member 48 is arranged at one side of the
drum (side towaré the develaping means 10), and the
15 charging bias contact member 49 is arranged at the
other side (side toward the cleaning means 11).
Incidentally, the metai-shaft 21 as the drum earthing
(jf contact is protruded outwardly of the frame 14 and
is positioned on a rotational centerline of the
20 photosensitive drum 7.

Further, the developing bias contact member
48 and the charging bias contact member 49 are
arranged along a line with respect to the
Ibhgitudinal direction of the photosensitive drum 7

25 and are disposed on both sides of the gear flange
(spur gear) 74 and the photosensitive drum 7. 1In

addition, the contact members 48, 49 are positioned



and there is no dispersion in the atkisR&YadBeek Rplactipper surfaces of the

toner |eak preventing seals. Thus, -t [ ntiall.ﬂﬁgéﬁégyﬁ"ﬁgﬁﬁr-
the initial setting accuracy of thejmuﬁmmm IE Furf her, Rﬁbﬁ'ﬁé e

bl ow sheet 10i is used in the strai = . 't he abwtrent—anghe—ot
the blow sheet 10i is difficult to change for a long tinme. Thus, the
toner contained in the toner reservoir 10ag6js hard to | eak between the

bl ow sheet 10i and the devel opi ng sl eeve d. I nci dental ly,
regardi ng the | eakage of toner, it is feared that the toner is | eaked
bet ween t he devel opi ng bl ade 10e and the devel oping franme 13. To avoi d
this, in thelill d8tanddy afbhdden@mwterend surface of the gear flange

74 of the longitudinal direction of the

photosensitive drum 7. With this arrangement, it is
possible to reduce the longitudinal size of the

5 process cartridge E, and, thus, to make the process
cartridge small-sized.

Further, as mentioned above, the charging
bias contact member 49 is arcuated outwardly. -That
is to say, the contact member 49 has the straight

10 portion which becomes a leading end when the process
caftridge is mounted, and is arcuated from the
straight portion. With this arrangement, when the
process cartridge B is mounted to the image forming
aﬁparatus A, even if there arises the dispersion in

15 the abutment angle between the charging bias contact .
member 49 and the charging bias contact pin 50c of

the image forming apparatus, such dispersion can be

Y

absorbed, thereby abutting the charging bias contact

member 49 against the charging bias contact pin 50c
20 surely and effectively. Although fhe charging bias

contact member 49 is-positioned forwardly when the

proéess cartridge B is mounted to the image forminé

apparatus A, the contact member 49 and the contact

pin 50c are not damaged during the éa:tridgé mounting
25 operation.

Furthermore, the contact portion 27a of the

antenna line 27 for detecting the toner remaining




-39- shown by the sectional views in Figs. 3 and 14, three |ongitudinal
ribs 13b, 13c, 13d are fornmed on a portion of the devel O-ﬁm{g l{E‘"i”WAslgﬁﬁN
agai-nst which the developing blade 10e is abutted., sojtha Fbngdéﬁs and
second ribs 13b, 13c are abutted agai nst the devel opi hg—bteade—tbe—anra—the
third rib 13d is abutted against a blade attachnent nenber 10j such as a
netal plate for attaching the devel opi ng Qéige 10e. Further, a free edge
of the second rib 13c abutted )

1 amount of the toner in the toner reservoir 10a of
;he developing means 10 at the side of the image
forming apparatus is disposed at the same side as
the developing bias contact member 48 with respect
) to the longitudinal direction of the photosensitive
drum 7, and is spaced apart from the photosenéitive
drum 7 more than the developing bias contact member
(w 48 at one lateral side (toward the developing means
) 10) of thé photosensitive drum 7.

10 By arranging the contacts as mentioned above, -
since the charging bias contact member 49 is spaced
apart from the metal shaft 21 as the earthing contact,
there is no risk of generating the_floating capacity
between the contacts, thereby stabilizing the

15 charging voltage to avoid the charging discrepancy.
That is to say, if the drum earthing contact is
arranged near other contacts; the floating capacity

Q:. will be generated between the wiring and contacts
arrénged around the drum earthing contact and such

20 other contacts, wifh the result that the AC voltages
used to the developing, charging qgg_gqur.rémaining
amount detection tend to go wrong. Particularly,
in the case of the charger roller that is contacted
with the photosensitive drum 7 to charge the latter,

25 since the constant current control is effectedi if

the AC voltage is fluctuated due to the floating

capacity, it is feared that the image is
- This Sheet Has Been Rep
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agai nst the devel oping bl ade 10e is sharpened so that, the first rib

13b i s abut ted—against—he—devel opi ng bl ade 10e and t he THIS SHEET BIAS3RERNS
abutted agaln§ms§m§Hb de attachnent menber 10j, the slarpenkEPLadgp of the

second rib 13c cedi nt o t he devel opi ng bl ade made of rubber
havi ng a tth%"ﬂﬂ? l
of the second

1.3 mm Further, the sharpened edge
ved so that a central portion of the edge in
t he | ongi t udi nal dlrectlon is convexly pBfruded slightly nore than both
end portions of the edge. Now, when the devel oping blade 10e is attached
to the developing frame 13, since portions of the bl ade
1 deteriorated. To the contrary, by arranging the

contacts as in the illustrated embodiment, the
floating capacity can be eliminated, thus maintaining
the AC voltage stably or normally, thereby
5 eliminating the charging discrepancj.
Further, since the developing bias contact’
member 48 and the charging bias contact member 49 are
(ﬁj ‘ arranged on both sides with respect to the
) photosensitive drum 7, the electric interference
10 between these contacts can be avoided.
In view of the above, in the present
embodiment, upon assembling the process'cartridge B,
the metal shaft 21 is attached to the cleaning frame
14 which supports the photosensitive member 7 in the
15 direction protruding outwardly from the drum 7 with
respect to the a#ial direction of the drum 7,'end the
contact member for charge bias 49 is attached at
F;; opposite side of the metal shaft 21 with respect to
the axial direction of the drum. Furthermore, to
- 20 the toner developing frame member C which'supports.
develoing means 10 the contact member for developing
bias 48 is attached. This contact member 48 is
located in the axial direction of the photosensitive
d;um 7 when the cleaning frame member 14 and the
25 toner developing frame member C are connected each
other. Afterthen, the frame members 14 and C are

connected to assemble the process cartridge B.



attachnment nenber 10j near both | ongi
the longitudinal central Portion of t
bl ade attachment nmenber may be deerCt accorle ¥$@ﬂhbove
arrangenent, even if the -40- central
portion of the blade is deflected, since_the, edge of the second rib 13c is
curved so that the central portion is proté%Fed nmore than both end

sef by—sCLeus
qHaegqu d:de ETi A BBEN

1 (Toner Remaining Amount Detection and Cartridge
:Mount Detection Circuits):
Next, the toner remaining amount detection
and the process cartridge mount detection in this
5  apparatus will be explained. Ih this apparatus, as
mentioned above, the remaining amount of toner in the
process cartridge B is detected on the basis of fhe

- change in the electrostatic capacity between the

e

antenna line 27 provided on the cartridge and the
10 developing sleeve 10d. To this end, a circuit shown
in Fig. 55 is provided.
In the circuit shown in Fig. 55, the
developing sleeve 10d and the antenna line 27
constitute the equivalent capacitors. A high voltage
15 powér source HV applies a rectangular wave AC voltage
(Vpp.= about 1600 V) to the déveloping sleeve 104d.

The high voltage from the high voltage power source

Vatund

HV has the rectangular building-up and the
rectangular building-down, and is detected as the

20 derivative wave form ANT by the electrostatic
cabacity between the developing sleeve 104 and the
antenna line 27 and resistors Rl, R2. 1Incidentally,
a diode D1 is a clamp diode having the minus output.
The derivative wave form ANT is voltage-divided by

25 the resistors R1l, R2 and is peak-detected by a first
peak hold circuit comprising an operation amplifier

OAl, a diode D2 and a capacitor Cl, and is converted




portions (in a process cartridge capable of recording an inmage on A4 size

sheet, it is preferab+e-%a—p#e%#ude__by 0.1 - 0.5 Mm, t; Lh 13¢c can be
surely penetrated in he de eIoplng bl ade 10e al ong it $HIShSHBET HAS BEEN

| ongi t udi nal edge. Acc 4s no gap between_the &ERigACHD ng
H ventlng t he toner from | eaking

frame 13 and the blade

the blade and the dev If a gap is created between
the secondrib 13c and the developlng bl adeg40e and the toner is |eaked
t her ebetween, since the third rib 13d is abutted agai nst the bl ade

att achnment nenber 10j, the 1eakage of toner is prevented by the third rib.

Particul arlyl sinteteh? BGuskemalar einbiddentalifie a resistor R3 serves

to discharge the capacitor Cl.
The;électrostatic capacity between the
developing sleeve 10d and the antenna line 27 depends
s upon an amoﬁnt of toner exsisting between the
developing sleeve 108 and the antenna line 27. That
is to say, when the toner exists between both
(' : _conductors, since the dielectric constant between the
. bonductors increases, the electrostatic capacity
10 bétween the conductors is increased. Accordingly, as
the amount of the toner is decreased, since the
dielectric constant between the conductors is
decreased and the electrostatic capacity is also
decreased, the.voltage detected by the first peak
15 hold circuit is decreased as the amount of the toner
is reduced. o
On the other hand, the output from the high
L Vvoltage power source HV is supplied to the developing
sleeve 104 and is also supplied.to a derivative
20 circuit comprised of a reference capacitor C2, a
resistor R4, a resistor RS. (volume reéistor) and a
resistor R6. Incidentally, a 'diode D3 is a clamp
diode having the minus.output. The derivative wave
form detected through the volume resiétor RS is
25 converted into a DC signal by a second peak hold
circuit comprising an operation.amplifier OA2, a

diode D4, a capacitor C3 and a discharging resistor



Second rib 13c and the devel oping bl ade 10e is offset |

t he devel oping oner is hard to |eak out of the tartrrdde
t hrough both the bet ween the second rib 13c and the

devel opi ng blad butnent area between the third rib 13d and
t he bl ade attachment nenber 10j . 9Burther, in the developlng nmeans
10 according

att achnent me ﬁi slﬁ’ee % unt correspondi ng to tfhe thREkLACE(IESS “of

.1 R7. The volume resistor R5 is adjusted so that the
oﬁtput from the second peak hold circuit becomes a
desired reference value (about 2.7 V in the
illustrated embodiment).

5 The output (potential of the capacitor Cl1l =+
value corresponding to the toner remaining amount)
of the first peak hold circuit and the output

s {potential of the capacitor C3 * reference value) of
| .tﬁé second peak hold circuit are compared by a
10 comparator COl, and is outputted as a signal
representative of-the toner remaining amount.
Accordingly, when the adequate amount of toner
remains between the developing sleeve 104 and the
antenna line 27, the potential of the capacitor C1l
15 is higher than the potential of the capacitor C3,
and the output of the comparator COl becomes a high

level. As the amount of toner between the developing

N

s;eeve 10d and the antenna line 27 is reduced, the
potential of the capacitor Cl is decreased. When the

20 potential of the capacitor Cl is lowered below the
potential of the capacitor C3, the outpuf of the
comparator becomes a low level. Therefore, it is
possible to detect the- toner remaining amount on the
basis of the output of the comparator COl.

25 : Incidentally, in the illustrated embodiment,
it is also detected whether the process cartridge B

is mounted to the image forming apparatus A or not.
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reservoir 10a.

metallic antenna wire 27 arranged at
frame 12 and the developing frane 1

toner reservoir

As shown in Figs. 11

ne between the toner
er '‘passage fromthe
10a to the devel opi ng sl eeve 10d. By acting the antenna

Hl mechanifsm CRERLAICEDS a

wire 27 as a first- electrode and the devgk?ping sl eeve 10d as a second

el ectrode, the voltage is applied betwee

he first and second

el ectrodes. In this case, if there is any toner

1

10

15

20

25

That is to say, in the circuit shown in Fig. 55, when
the potential of the capacitdr Cl becomes smaller
than a reference potential E (about 1 V in the
illustrated embodient), the output of a comparator
CO2 becomes the low level, thereby judging that the
process cartridge B is not mounted to the image
forming apparatus A.

Fbr example, when the power source is turned

6N, the controller for controlling the apparatus
outputs the rectangular wave form alternate current
from the high voltage power source HV to the .
developing sleeve 104. However, if the process
cartridge B is not mounted to the image forming E
apparatus, since the photosensitive drum 7,
developing sleeve 10d and antenna line 27 do not
exist in the circuit of Fig. 55, the signal is not
inputted to the operation amplifier OAl.
Accordihgly, in this case, the potential of the
capacitor Cl becomes zero. Thus, by settiﬁg the
feference potential E to the plus voltage having some
margin regarding the zero level and to the potential:
lower than the potential of the capacitor Cl when the
toner in the cartridge is empty, it is possible to
détect the presence/absence of the process cartridge
B. | |

A voltage relation between the detection

level of the presence of the toner remaining amount




between the el ectrodes, the electrostatic capacity therebetween wll be
I ncreased; whereas, if there is no toner between the eI(
el ectrostatic capacity will be decreased. Accordingly, L fﬁ?g ﬁﬁghégrgﬁg
change in the electrostatic capacity by a control portiom66 \.V

Fig. 59), it is Possible to detect the toner renaining anmount.

conparing an electric signal representative of the electrostatlc capacity
with a predeterm ned reference value, it & possible to detect a "no ™
toner” condition. When the "no toner” condition is detected by the
control portion 60, for exanple, a lanp (alarm for process cartridge
exchange) i3 |i gm@nédet deteatdom havebeofit bheoprebenneedff atheexchangi ng

t he :

cartridge mount is shown in Fig. 56. In Fig. 56, a
detection ?eference voltage (potential of the
capacitor C3) for the presence/absence of the toner

5 remaining amount may be set-to an alarm level for
informing of the toner amount insufficient to perform
the recording. Incidentally, in the illustrated

embodiment, the reference voltage is adjusted by

édjusting the volume resistor R5 (at the manufacture

10 thereof) fo the electrostatic capacity (about 7.5 pF)
corresponding to the case where the toner of about
20 grams exists between the develoing sleeve 104 and
the antenna line 27. Further, the detection
reference voltage for the presence/absence of the

15 cartridge mount may be obtained by voltage-dividing
the voltage of the power source by resistor(s).

Incidentally, in the circuit of Fig. 55,
Nf while the comparator CO2 was used.to detect the

presence/absence of the cartridge mount, in place

20 of this comparator, as shown by a circuit in Fig. 57,
inverters IN1l, IN2 having the appropriate slice level
may be used. Also in this case, it is necessary to
adjust the detection voltage level from the antenna
line 27 by the resistors R1, R2, R4, R5, R6 so that

25 the outputs of the inverters INl, IN2 do not become

the low levels when there is no toner in the'

cartridge.

" This Sheet Has Been Rep lac d
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process cartridge B. Incidentally, a concrete o 1&&“ THrss —
- 42 - for detecting the toner r g descréi HAS (REEN
Regardi ng the jointed zone between t 12 and 5P n
frame 13, since the |ongitudinal joj

IX_T

wel ded, the toner cannot

| eak through this jointed area. However, the mndthmnse Jointed ar eas

cannot be wel ded, because, as shown in

10

15

20

25

38

Further, regéiding the detection of the
presence/absence of the cartridge mount, as shown
in Fig. 58; when the output of the capacitor Cl is
sent to the controller via a buffer amplifier BA and
the A/D conversion is effected, the detection becomes

more reliable.

" (Control Portion):

Next, the control system of the image forming
épparatus A will be briefly described with reference
to a function block diagram shown in Fig. 59.

In Fig. 59, a control portion 60 for
contrelling the whole image forming apparatus
comprises a CPU such as a microcomputer, a ROM for:
storing a control program for the CPU and wvarious
data, and a RAM used as a work area for the CPU and
adapted to temporarily sfore-various data.

The control portion 60 receives signals- - from

.& sensor group 61 including a sheet jam sensor and

the like. Further, the control portion receives a
signal from a toner remaining amount detection
mechanism 6la for detecting the remaining amount of
the toner in the cartridge on the basis of the change
in the electrostatic capacity between the developing
sleeve 104 and the antenna line 27. Further, the
control portion receives an image signal from a host
62 such as a computer, a word processor or the like.

On the basis of such information, the control

e




Fig. 11, an opening 12e fornmed in the toner frame 12 is sealingly covered

by a cover film.28 to prevent

reservoir

28 is exposed outwardly through the width- w se jointed ar
13) so that in use the operator can pull the fr
cover film28 to open the opening 12e. Thgrefore, in order

frames 12,

10a

of the process cartridge B and a free end qimg

il

the | eakage of the toner—nthetonrer——

igp

e

toner fromleaking through the w dthw seYj0inted areas between the toner
franme 12 and the developing frame 13, toner |eak preventing seals 29 are

di sposed at the w dthw se jointed areas. However, as nentioned

above. sincd tRertion 60 controls various processes such as

10

15

20

25

e%posure 63, charge 64 (charger roller 8 and the
like), deveiopment 65 (developing sleeve 10d and the
like), transfer 66 (transfer roller 4 and the like)
and fixing 67 (fixing rollef 5b and the like), and
the feeding 68 of the recording medium (regist
rollers 3dl, 342, discharge rollers 3f1, 3f2 and the
like). Further, the control portion controls the
drive of a main drive motor 71 via a counter 70 for
counting the number of pulses to be applied from:the
control portion to a driver_ﬁ?.

Further, in the illustrated embodiment, the
dontroi portion 60 receives a signal representative -
of no toner generated as a result of the toner
remaining amount detection, and perfofms the alarm
72 for the process cartridge exchange (for example,
turning lamp or buzzer ON).

(Image Forming Operation):

| Next, the image forming operation éffected
after the process cartridge B is mounted to the image
forming apparatus A will be explained.

When the recording medium 2 is set on the
sheet supply tray 3a shown in Fig. 1 and the setting
of:the recording medium is detected by a sensor (not
shown) or when the cassette 3h containing the
recording me@ium 2 is set and-the copy start key is

depressed, the pick-up roller 3b or 3i starts to



vol t age
i ne 27
franmes
ant enna
t hr ough
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adher ed.

-
b .

Is applied to the antenna wire or line 27, one end
nmust be protruded CutmardlﬂhbﬁhmugbB&hemﬂak@ted zon
12, 13 and a contact portlon

¥y
on the end
i ne. [ Ht be protruded
t he w dt hw se JOInted area (be ner frame 12 and the

line. To this end, the anten
devel oping frane 13) where the toner | eak preventing seal 29 is
In order to attach the ahtennal()o

1 rotate, énd the paired separation rollers 3cl, 3c2
and the paired regist rollers 3dl, 3d2 are rotated to
feed the recording medium 2 to the image forming
station. 1In registration with the feeding timing of

5 the paired regist rollers 341, 3d2, the
photosensitive drum 7 is rotated in the direction
shown by the arrow in Fig. 1, and, by applying the
gharging bias to the charger roller 8, the surface
of:the photosensitive drum 7 is uniformly charged.

10" Then, the laser light corresponding to the image
signal is illuminated from the optical system 1
through the exposure portion 9 onto the
photosensitive drum 7, thereby forming a latent image
on the drum in response to the light illumination.

15 _ At the same time wheﬁ the latent image is
formed, the developing means 10 of the process
cartridge B is driven fo rotate the toner feed member
1Qb, thereby feeding out the toner in the toner
reservoir 10a to the developing sleeve 10d where the

20 toner laYer is formed on the sleeve 104. By applying
the voltage having the same polarity and potential as
the charging polarity of the photosensitive drum 7 to
the developing sleeve 104, the latent image on the
phétosensitive drum 7 is visualized as the toner

25 image. The recording medium 2 is fed between the
photosensitive drum 7 and the transfer roller 4, and,

by applyihg the voltage having the polarity opposite



line 27 in this way, as shown in Fig. %ﬁss}ﬁetr}ﬁggéﬁképmed i s floTHISBHBATIHIS BEEN

devel oping frane 13 at its jointed zong, ! i ve 3(q SUChREBLACED
silicone is coated on the surface of tamw ﬂ mand then the antemz
line 27 is adhered to the devel oping fr rting the antenna

line into the recess. Wien the antenna line 27 is inserted into the recess
13e, as shown in Fig. 16, the adhesive 30 coated on the surface of the
recess 13e is projected fromthe recesd@dd swollen. If the adhesive 30 is
cured in the swelled condition, even when the toner |eak preventing seal
29 is adhered to the frame 13, the seal 29 cannot_ be CH sely contacted

|
with the delkel opFPgthetafé thecsRPRE: &Py then&raBy t6ft &7 PEatingd

toner image on the photosensitive drum 7 is
transferrea onto the recording medium 2. After the
transferring operation, the photosensifive drum 7 is
5 further rotated in the direction shown by the arrow
in Fig. 1; meanwhile, the residual toner remaining
on the photosensitive drum 7 is scraped off by the
cleaning blade.1lla, and the scraped toner is
écllected into the waste toner reservoir 10c.

10 On the other hand, the recording medium 2 to
which the toner image was transferred is sent to the
fixing means 5, where the toner image is fixed to
the recording medium 2 with heat and pressure.
Thereafter, the recording medium 2 is discharged

15 oﬁto the discharge portion 6.by the discharge rolié:s

. 3e, ‘3f1, 3f2. 1Incidentally, regarding the fixing
means, in the illustrated embodiment, while the so-

called heat fixing type was used, other fixing means

AR

such as pressure fixing type may be used.
20 { Recycle of Process Cartridge):

Next, the recycle of the process cartridge
accofding to the illustrated embodiment will be
explained. 1In the past, when the toner in the process
éértridge was consumed or used up, the process cartridge

25 was dumped. Thus, the reusable parts such as rollers
were also dumped together with the process cartridge.
However, recently, in consideration of the protection

of the earth environment, various electric equipments and




cl earance 31. Although such clearance 31 is small, since{he-toner

conprises fine parti cl esthisiSheet Has lacef 5t the toner is|IBHKSHEERHASJIEEN
t he cl earance 31. il F, in the illustrated entERLAGED:
as shown in Fig. 17A aft line 27 is inserted into the

recess 13e having the adhesive 30 therein, the adhesive swollen fromthe
recess 13e is flattened or averaged along and on the antenna line 27 (as
conpl etely covering the antenna line 27)1Q2 a rod nenber or the like as
shown in Fig. 17B. Thereafter, as shown in Fig. 17C, when the toner |eak
l electronic equipments are not dumped as
éonventionally, but parts of such equipménts have
been recycied (regenerated or reused) from the view
point of the saving of resources, the saving of
5 energy and the reduction of dust.
Tﬁus, in the process cartridge according to
the illustrated embodiment, since the parts such as
("- the charging members, developing members or cleaning
members have the long service lives, such  parts can
10 be still used after the toner in the cartridge is’
consumed. Therefore, recently, the cartridges that
the toner was consumed have been collected and the
reusable parts have been recycled.
Now, the procedure of the recycle of the
15 process cartridge will be described. The procedure
of the recycle of the process cartridge .includes the
following steps; that is, (1) collection;_(z)
C;; sorting, (3) decomposition, (4) selection, (5)
cleaning, (6) check ahd (7) re-assembling. These
20 steps will be fully explained hereinbelow. |
(1) Collection:
The used process cartridges are collected to
a collection center with the aid of users and service
mén.
25 '(2) Sorting:
The used process cartridges collected to the

various collection centers are transported to a



- 44 - preventing seal 29 is adhered to the frame 13, the| 13g¢ky
closely contacted wth the surface (to be jointed) of the deve,&giABAFF@ﬁH
13 wi t hout anyhis SHe@®asBGELRepIR&GT EDY Preventing the | eakage O

conpletely. In n the swel | ed adhesive 30 is averaged as
shown in Fig. Eﬁ}l may be added to average the adhesive and
completely co I|ne 27. 103 Further, the contact

portion 27a of the antenna line 27 is exposed outwardly. Therefore, it is
feared that the exposed portion of the antenna

1l _gartridge recycle factory. And, the collected
fprocess cartridges are sorted on the basis of the
types. .

(3) Decomposition:
5 The sorted process cartridges are decomposed
to pick up parts.
{(4) Selection:
— . The p;cked-up parts are checked to select or
divide them into reusable parfs and non-reusable
10 parts which were damaged or service lives of which
were expired.
(5) Cleaning:

Only the barts which bass the selection are
cleaned to reuse new parts. '

15  (6) Check:

After the cleaning, the parts are checked
whether they restore their functions sufficiently and

(if can be reused.
k?) Re-assembling;

20 A new process cartridge is assembled by using
the parts which pass the check.

In the recycle, the charger roller 8 and the
developing sleeve 10d and the like are reused by re-
QSsembling them, and the frames 12, 13, 14 are

25 crushed to reuse as material. In this case, if the
frames 12, 13, 14 are formed from differént

materials, when these frames are crushed together,



line 27 is erroneously struck agai ngflis shay rbsbyn Raplacddne oper glor during the
handl i ng of the process cartridge Bj@ er |eak prEMs¥ERT A
29 is made of foam urethane having éﬂﬂma I‘ about  4{mm angep § -
elastic, if the exposed portion of t I'TThe 27 i s struck—as
any body, as shown in Fig. 18A it is feared that the antenna line 27 is

floated fromthe developing frame 13. Also in this case, a small clearance
32 is created between the frame 13 and th8%ntenna line 27, resulti ng in

t he | eakage of toner. To avoid this, in the illustrated enbodi nent, as
shown in Fi%: 18B, a_bent portion 27b bent in an L-shape directing from
t he the different materials are mixed, thus deteriorating

éhe mechanical feature of the material which. is
reuséd. Thus, each frame 12, 13, 14 must be crushed
separately or independently. HoWever, since the

5 toner frame is wélded to the developing frame, these
frames must be separated from each other by cutting,
thereby making the recycle process troublesomq. To

P the contrary, according to the illustrated

embodiment, as mentioned above, since the toner frame

10 12, developing frame 13 and cleaning frame 14 are
formed from the same material (polystyrene resin),
even when these frames 12, 13, 14 are crushed
together to obtain pellets, the mechanical feature of
the material is not worsene&, thereby improving the

15  recycle process.

Further, in the illustrated eﬁbodiment, since
the polystyrene resin which is material for the
Ci} frames is the similar material to the component of

the foner {both styrene group), even when the.frames

20 are crushed in a condition that the cleaning of the
used cartridge is incomplete and the toner is adhered
to the frames, the mechanical feature of the material -
is not deteriorated, unlike to the case where the
different materials are mixed.

25 Incidentally, since the cleaning frame 14
can be separated from the toner developing frame C,

it is not necessary to form the cleaning frame from



><"']

devel oping frane 13 to the toner franme 12 is fornmed on the,ﬁ?ﬁ e —2F
di sposed i n the jointed—zone—bet ween the toner franme 12 and e {;ﬁ

frame This Sheet -45 13. At this bent pcrL:CQ R,
since the seal ¥ aSB&nR 1°§5dth|ckness of about 4 mMmis conpressed up to
about 1 mm t- H rmati on does not- occur. Accordingly, if the
shock acts on

rtion of tgg?gntenna line 27 as menti oned
above, the antenna I|ne 27 does not fl fromthe recess 13e of the

1 the same material as that of the toner developing
ffame so long as these frames are crushed
independenfly; however, the cleaning frame is
preferably formed from the same material as that of

5 the toner developing frame C when these frames are
formed from the material similar tp the material of
the toner component. However, the cleaning frame 14

_ mu;t have the mechanical strength sufficient to
support the photosensitive dfum 7 and the like. But,

10 as in the illustrated embodiment, when the cleaning
frame 14 is formed from polystyrene resin which is
material same as that of the toner developing frame
C, the mechanical strength of the cleaning frame is
weaker than that of a cleaning frame which is formed

15 from polyphenyléneﬂoxide (PPO)} or polyphenylene ether

| (PPE). Thus, as shown in Fig. 60, the cleaning frame
14 according to the illustrated embodiment is
f.. prov1ded with an upper wall portion 14n (Figs. 4, 7
h and 47 - 51) for covering an upper portion of the
20 photosensitive drum 7 between both side walls 1l4p
(of the frame 14) for supporting the rotary shaft of
the photosensitive drum 7, -thereby reinforcing the
side walls 1l4p.
Further, partition walls l14qg are provided in
25 thé waste toner reservoir 1llc to divide the interior’

of the waste toner reservoir into a plurality of

chambers, and reinforcing ribs l4r are formed on the



created, the risk of the |eakage of the toner can be avoi dee :
Preventing Seal): Next, the toner |leak preventing seal 29 W
be explained. The toner |eak preventing seals 29 are adhered to both
| ongi tudi nal end portions of the opening 12e of the toner frane 12 by

bot h-si ded tapes. As shown in Fig. 111 8 the upper surface of the toner

| eak preventing seal 29 disposed at a side that the operator draws out the
cover film28, a tear preventing sheet 29a having a width narrower than a

width of the seghi32 22 eAchNicHoRRRS U+ 2004t 0ifd, -thereby

réinforcing the cleaning frame. Incidentally, the
partition Qalls 14g limits the inadvertent
longitudinal movement of the tbner'contained in the
S waste toner reservoir 1llc, thereby preventing the
waste toner from leaking from the waste toner
reservoir llc. By reinforcing the cleaning frame 14

as mentioned above, even when the cleaning frame 14

S

is formed from the same material (polystyrene resin)
10 .as that of the toner developing fréme C; the
sufficient mechanical strength can be obtained.
Ebther Embodiments]
Next, other embodiments of various parts of
the aforementioned process cartridge and image
15 forming apparatus .will be explained.
(Charger Means):
In the above-mentioned embodiment, while an
(- example that the axial shifting movement of the
cﬁarger roller 8 is regulated by abutting one end of
20 the roller shaft 8a against the abutment portion 24a
of the bearing 24 was explained, as another
embodiment, as shown in Figé. 61 and 62, one end of
the roller shaft Ba may be supported by a bearing 52
having a cylindrical bore 52a. 1In this arrangement,
25 wﬁen the roller shaft 8a is biased toward a direction
shown by the arrow in Fig. 61, an end face of éhe

roller shaft 8a is abutted against a bottom 52b of

This Sheet Has Been Replaced
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1 mmis adhered. The reason why the tear preventing; t..29a is
provided is as follows. That is to say, in use, the operato 'HHSSHEEamm@qth
the cover film28 by hand to open the opening 12e of the pr ss RERLWCEgQE
3.°In this case, there is no probl emwhen the operator pulls the cov g
film28 in a filmdrawout direction (corresponding to the |ongitudinal
direction 107 - 46 - of the opening 12e).
However, as shown in Fig. 19,

1 the bore 52, thereby positioning the roller shaft.
Aécordingly, this arrangement can achieve the same
advantage és that of the previous embodiment.
Incidentally, the bearing 52 is preferably formed

5 from material such as polyacetal having the good
sliding feature to the metal, silimar to the bearing
24 in the érevious embodiment.

| Further, as shown in Fig. 63, a side notch

52c may be formed in the bearing 52, and the roller

10 shaft 8a may be forcibly inserted into the bearing
while deforming the notch 52c¢c elastically. With this
arrangement, the assembling ability of the charger
roller 8 is improved. Further, when the notch 52¢_
is oriented to direct downwardly as the process

15 cartridge B is mounted, even if a small amount of -
cutting debris remains in the cylindrical bore 52a, .
since such cutting debris drops through the notch 52c

CT; : and is removed from the bore 52a, it is possibie to

- séably rotate the roller shaft 8a in the bore 52a.

20 Furfher, in the aforementioned embodiments,
while an example that one end of the roller shaft 8a
is supported by the bearing 24 or bearing 52 was
explained, the rotary shaft of the developing sleeve
IQd and the like may be supported by the bearing 24

25 . o£.52.

Furthermore, in the first embodiment,'while

- the regulating member 14b was provided for preventing

This Sheet Has Been Replaced:
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when the cover filmis pulled in a direction inclined with Gmmggﬁc.o :
filmdrawout direction by an angle a, as shown in Fig. 20,/ the uﬁgtxt
the cover film28 is shortened or winkled by gathering the Shee
direction (upward direction in Fig. 20), with the result that the creases
of the sheet are rubbed against the toner |eak preventing seal 29,

thereby often tearing a portion (hatcheda)8) of the seal 29. If the
toner | eak preventing seal 29 is torn or broken, the toner is |eaked

t hrough the broken portion of the seal, thus snudging the operator's hand

or Offj en droppi %el B1ad e Ia@ﬂerméewhnafaeﬁarabuﬁa&e aeies tde wigger ded
recor I Ng

the roller shaft 8a was shifted, as another
embodiment; as shown in Fig. 64, a rib 53 as a
régulating member may be provided on the cleaning
5 frame 14 and the contact member 26 may be secured to

the rib 53 by heat caulking and the like. With this
arrangement, even when the changer roller 8 is
subjected to a force P shown by the arrow in Fig. 64,
the contact member 26 is abutted against the rib 53,

io thereby preventing the further deformation of the
contact member. Thus, in use, even if the cartridge
B is dropped to generate the force P during the
transportation of the cartridge, it is possible to .
prevent the damage of the contact member 26.

15 Further, as shown in Fig. 65, a buffer 54
made of rubber or the like may be adhered to a side
surface of the rib 53 by.a both-sided adhesive tape

(T:- SO that.the buffer is interposed between the rib 53

) énd the contact member 26. With this arrangement,

20 even when the charger roller 8 is subjected to a
force P shown by the arrow, the plastic deformation
of the contéé%hhéﬁgé}-QG can be prevented by the ' S
buffer 54. Further, if the end portion of the
contact member 26 is not contacted with an end face -

25 of the rotating'roller shaft 8a in parallel, the
contactlmembef 26 will be eccentrically contact;d

with the end face of the roller shaft 8a, thus

Sheet Has Been Replaced
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medi um However, as'in the illustrated enmbodi ment, " IErH t—eaF
preventing sheet 29a is adhered to the toner |eak preventlng seﬂ'%;dLMSBEE
t hrough which the cover film28 is drawn out, if the creades afr ERLACED g

r

during the pulling of the cover film 28, since the tear preventing sheet
29a protects the seal 29, the seal 29 is(grevented fromtearing.
Accordingly, regardless of the directiod@Bong which the operator draws
out the cover film 28, the | eakage of the toner can be prevented.
Further, by providing the tear preventing sheet 29a along the width of the
seal 29 at 1a si deusing the vibration and/or noise. However, in

this embodiment, since the buffer 54 is provided,

the vibration can be suppressed, thereby preventing

the generation of the noise.

5 (Developing Means):
In the aforementioned first embodiment, while

the three ribs 13b, 13c, 134 were formed on the

developing frame 13 and the sharp wedged end of the

—
0

second rib 13c was penetrated into the developing
10 biade 10e as shown in Fig. 15, the end of the second
rib may not necessarily be Wedged, and, as for
example, shown in Fig. 66, fhe edge of the second
rib 13¢c may be sharpened as an arrow shape, and the
tip end of the rib 13c may be strongly urged against
15 the developing blade 10e.
Further, in the first embodiment, as shéwn
in PFig. 18, the bent portion 27b was formed in the
CQZ antenna line 27 so that the antenna line 27 did not
- float from thé recessed portion 13e of the develdping
20 frame 13 when the shock is applied to the exposed
portion of the antenna line 27. However, the
- configuration of the bent-portion 275"i§"ﬁ6€"f§ﬁitéd"m--”
to that shown in Fig. 18, but may be semi-circular as
shgwn in Fig. 67A or trapezoidal as shown in Fig.
25 673.
Further, in order to prevent the'floating of

the antenna line. 27, other than the provision of the’

This Sheet Has Been Replac
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-47- of the opening 12e, while the cover film 20 is being : it the
toner adhered to the film28 is scraped by the tear prevent iTHf $HEt H2DaEEN
thereby elimnating the possibility that the operator's h i 8EBlpACied

by the drawn-out film 28. I nci dental ly, when the toner frame 17
and the developing frane 13 are welded to each other, since the toner

| eak preventing seal 29 and the tear prfwggting sheet 29a are firnmy
pi nched bet ween

1 bent portion 27b, as shown in Fig. 68, a cut-out 13p
may be formed in the developing frame 13 and the
éntenna liﬁe 27 may be passed through the cut-out
13p. With this arrangement, even when the antenna

5 line 27 is subjected to an external force showh by
the arrow in Fig. 68, the antenna line 27 does not
float from the developing frame 13, thereby
preventing tﬂ; generation of the clearance or gap
bgtween the developing frame 13 and the toner leak

10 preventing seals 29. | |
Further, in place 6§ the cut-out 13p, as
shown in Fig. 69, a round bére 13g having a diameter
which permits the passage of the antenna line 27 may
be formed in the developing frame 13 and the antenna
15 line 27 may be passed through the_cylindrical bore
13q. Aléo with this arrangement, similar to the
cut-out 13p, even when the anfenna line 27 is
; subjected to an external férce shown by the arrow in
; Fig. 69, the antenna line:27 does not float from
20 the developing frame 13.

Further, in the first embodiment, while the
positioning of the developing sleeve 10d in the
rotational direction thefeof was not explained, such
positioning may be effected by abutting one end of

25 fhe-rotary shaft of the developing sleeve against a
bearing member, similar- to the charger roller é, and

the bearing member may be cylindrical as shown in Figs.

This Sheet Has Been Repl
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and secured. by the frames 12, 13 at both longitudinal end t ~
and lower ends in Fig. 11), the sheet 29a is not deviated frEﬁﬂ&?ﬁ? S BEEN
29. The tear preventing sheet 29a is preferably made from nteri &F PLAMER: b .

i s-strong agai nst the rubbing to the cover film28, for exanple, such as
pol yet hyl ene terephthal ate or high dense pol yet hyl ene. Furt her
when the tear preventing sheet 29a ha‘%a_ the wwdth snmaller than the width
of the toner - | eak preventing seal 29 i hered to the seal 29, as shown
in Fig. 21, the adhering position of the sheet 29a is spaced apart from an

edge 29b otbL thesdl tofegs ] eajq p&&df@ibﬂg aﬁﬁh %%tl %ntll}e tHe B AP g

direction stance U. By doing so,
sleeve 104 but also non- magnetlc toner are used, the

toner layef is formed on the developing sleeve 104 by
a coating roller. In this case, the coating roller

5 may be positioned by abutting one end of a roller
shaft of the coating roller against a bearing member
having the same construction as mentioned above.
(Cleaning Meahs): | |

In the aforementioned embodiment, as shown

10 in Figs. 12, 13A and i3B, while an example that. the blow

- sheet 10i is 6v§rlapped with the toner leak
preventing éeais 10h was expiained, the arrangément
shown in Figs. 12, 13A and 13B may be taken into
consideration on the basis of the relation between -

15 the cleaning means (cleaning blade lla, dip sheet 11b,
toner leak-preventing seals lle) and the
photosensitive drum 7. That is to say, the dip sheet
11b may be overlapped with the toner leak preventing
seéls lle outwardly of both loﬂgitudinal ends of the

20 Cleaning bladé lla.

(Others):

The process - cartridge ‘according +to the— "~ ~——~-"-~ =~
present invention can be Suitably applied to form
no?lonly a ﬁono—color image as mentioned above, but

25 aléb a plural célor image (for example, two-color -
image, three-color image or full-color image) b§

providing a plurality of developing means 10.

This Sheet Has Been Replaced.




cover film28 is being drawn out, the toner adhered to the film28.is

scraped by the edge 29b nore effectively. And, when the di St #HGESHEET HAS BEEN
be about 5 mmor less, the tear preventing effect REPLACED
- 48- regarding the toner |eak preventing seal 29 is not WOrsened durimyg

selected to

t he drawout of the cover film 28. I ncidental ly, as nentioned
above, the tear preventing sheet 29a nmay have a width not small than

10

15

20

25

112

Further, as a developing method, a conventional
twd;component magnetic brush developing method, cascade
developing ﬁethod, touch-down developing method or
cloud developing method may be used.

Further, regarding the charger means, in the
first embodiment, while a so-called contact charging
type was used, a conventional charging arrangement
wherein three walls formed from tungsten wires are
enclosed by a metal shield such as aluminium and
positive or negative ions generated by applying high
voltage to the tungsten wires are transferred onto
the photosensitive drum 7 thereby to uniformly charge
the surface of the photosensitive drum 7 may be used.

Incidentally, the charger means may be of blade

(charger blade) type, -pad type, block type, rod type

or wire type, other than the aforementioned roller type.

Further, the cleaning means for cleaning the
res@dual toner remaining on an image bearing member
sueh as the photosensitive drum 7 may be constituted
by a blade, a fur brush and/or a magnet brush.

Further, regarding the image bearing member,
as a photosensitive body, for example, organic semi-
conductor (OPC), amorphous silicone (A-Si), selenium
(Se), zinc oxide (Zn0), or cadmium sulfide (CdS) can’
be used, and the shape of the image bearing member is
not limited to the drum, but may be a belt.

Furthermore, the process cartridge B includes

This Sheet Has Been Replaced
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the width of the toner preventing seal 29 so that the sheet aehere

the whol e surface of the seal 29. (Various Sizes of Photosg¢n ﬂ?FVEEbﬁ&%B EEN
and the like): Next, various sizes of the photosensitive REPLAGEDZ

charger roller 8 and devel oping sl eeve 10d according to the illustrated
enbodi nent, and the positional relation between these elenents will be
explained with reference to Figs. 22 gn 3. However, the present
invention is not limtedto such exanple, but other sizes and positional
relation nmay be adopted appropriately. (1) Nunber of teeth of helical

gear 7C 3 3Zp ef2ktrBpRtRbErabhit PhtWdtAitARA vday as ambout
31.85 mm .

imdgé bearing member, and at least one process means.
Accordingly,.the process cartridge may integrally
incorporate therein an image bearing member and a
5 charger means as a unit which can be removably
mounted to an image forming apparatus, or may
integrally incorporated therein an image bearing
member and a developing means as a unit which can
be removably mounted to an image forming apparatus,
10 or may integrally incorporate therein an image
bearing member and a cleaning means as a unit thch
can be removably mounted to an image forming
. apparatus, or may integrally incorporate therein an
image bearing member and two or more ﬁrocess means
15 as a unit which can be removably mounted to an image
forming apparatus, as well as the above-menfioned
one. |
s : That is to say, the process cartridge
| intégrally incorporates therein an
20 electrophotographic photosensitive body, and a
charger means, a developing means or a cleaning
means as a unit :which can be -removably mounted to ~ 7~
an image forming apparatus, or integrally
incorporates therein an electrophotographic
25 phofosensitive body, and at least one of a charger
means, a developing means and a cleaning means as.

a unit which can be removably mounted to an image

This Sheet Has Been Replaced
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(3) Wdth (W) of helical gear 7c about

9.8 mMmm (4) Nunber of teeth of gear flange 7d 43;

(D2) of gear flange 7d about

32 mMm (6) Wdth (W2) of gear flange 7d about

5.6 mm (7) Length (L1) of photosensitive drum?7 about _
254 mm (8). Length (L2) of photosensiyixglbody about coati ng

area on photosensitive drum7 250 mm

1 forming apparatus, or integrally incorporates
tﬂérein an electrophotographic photosensitive body,
and at leaét a developing means as a unit which can
be removably mounted to an image forming apparatus.

5 Furthef, in the aforementioned embodiments,
while the laser beam printer was explained as the
image forming apparatus, the present invention is
not limited to the laser beam printer, but may be
appliéd to other image forming apparatuses such as

10 an LED printer, an electrophotographic copying
machine, a facsimile systemzor a word processor.

As mentioned above,-accordihg to the present
invention, since the frames constituting the housing
of the process cartridge are formed from the same

15 matefial, the welding between the ffames caﬁ.be
effected positively and strongly.

Further, since the frames are formed f&om

material similar to that of the toner, in the

o~
STy
¢ .

rééycle, even when the frames having the toner
20 adhered thereto are crushed, the mechanical feature
of the material is not deteriorated, unlike to the
case where different materials are mixed.
Accordipgly, in the recycle, it is not required for
separating the frames independently, and the cleaning
25 opération can be facilitated.
Furthermore, since the frames are formed

from material having the charging feature similar.

This Sheet Has Been Replaced
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- 49 - (9) D aneter (D3) of photosensitive about THIS sHERTT £

30 nm (10) Dianeter (D4) of netal shaft 21 about T HAS BEEN
phot osensi tive drum 7 10 mm (11) Length 23 SETLACED Qpin
sl eeve about 10d 246 nmm
(12) Length (L4) of carbon coating area about on devel opi ng

sl eeve 10d 216 mm (11)1 arreter (D5) of devel opi ng sl eeve
about 10d ' 16 mm (14) CQuter

di aneter (D6) of ring nenber about 10f -

16.5 nm  (Q15) Eenghlat o) tdfe rdeveIopdey &¥n when thabdeteloper
is rubbed against the frames during the image forming
opération,ithe abnormal charging -does not dccur, thus

obtaining an image with high quality.

5
10
15
20
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12 mm (16) Length (L6) of ring nenber 10f about
9 mm (17) Quter dianeter (D7) of drum abutnent about

ri ng menber 10f 16.7 mm (18) Thickness (El1) o
about portion of ring nmenber 10f 0.3 mm
of drum abut ment portion about 1 ri ng menber 10f
4 mm (20) Nunmber of teeth of develo |ﬁg gear 109
17; (21) Dianeter (D8) of devel opi ng gear about 109
18.1 mm - _
1l As mentioned above, according to the present

invéntion, since the presence/absence of the mounting
of the process cartridge is detected by the mechanism
for detecting the remaining amount of the developer

5 by utilizing the change in the electrostatic capacity,
it is no need to use mechanical parts such as a contact
switch and an actuatoi, unlike to the conventional

detection of the presence/absence of the process

-.".'7‘\

cartridge. Thus, it is possible to achieve the cost-
10 down and to provide a process cartridge and'an.image
forming apparatus which are made small-sized.

In this way, accoréiﬁg to the present_invention;
it is possible to detect the presence/absence of the -
developer in the process cartridge without making the

15 cartridge and apparatus expensive and large-sized.

Furthermore, according to the present invention,

it is possible to detéct the presence/absence of the
{f: mouqtiné 6f the process cartridge without making the
| car%ridge“and apparatus expensive and large-sized.

20
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-50- (22) Wdth (W) of devel opi ng gear
8.3 m (23) Length (L7) of charging bias
7 mm (24) Wdth (W) of charging bias
7.8 mm (25) Length (L8) of charging bias
6 m (26) Wdth (W) of charging bias
9.4 mm '

This Sheet Has

s v W

apparatus, comprising:
5 an image bearing member;
at least one process means acting on said image
bearing member; and

a detection member for detecting the

Bl T

preéence/absence of developer supplied to said image

10 bearing member on the basis of electrostatic capacity.

2. A process cartridge according to claim 1, wherein
said detection member is comprised of a conductor spaced
apart  from é developing sleeve By a predetermined
15 distance, and a remaining amount of the developer is
detected by the change in the electrostatic capacity

between said developing sleeve and said conductor.

T

3. A process cartridge according to claim 1, wherein the
20 process car_tridge integrally inéorporates therein an

electrophotographic. photosensitive body -as said .imaéé

bearing member, and charger means, developiﬁg means or

cleaning means as said process means, as a unit which can

be i;emovably mounted to said image forming apparatus.
25 |

4. A process cartridge according to claim 1, wherein the

process cartridge integrally incorporates therein an

* ¢ L M 0§ *x




(27) Dianeter (D9) of contact portion about 27
27 . 2 mm (28) Vthh (VW) of contact portr ITHIS
| h ( Lgffﬁir Has

27a of antenna |ine 27 nR en

charger roller 8 about PLAC:,
251 mm  (30) Length (L9) of chargrng (rubber portion) of-
char ger 225
nm (31) Dianeter (EnO) of charger roIIer 8 about -

12 mm (32) Length (L10) of roller shaft 8a about

12 nm and 118

bout
"'?*N‘

eleécrophotographic photosensitive body as said image
bearing member, and at least one of a charger means,
developing means and cleaning means as said process
means, as a unit which can be removably mounted to said

5 image forming apparatus.

5. A process cartridge according to claim 1, wherein the
process cartridge integrally incorporates therein an
electrophotographic photoseﬂsitive body as said image
10 bearing member, and at least a developing means, as a
unit which can be removably mounted to said image forming

apparatus.

6. An image forming apparatus. to which a process
15 cartridge can be mounted to form an image on a recording
medium, comprising: | |
-~ mounting means capable of mounting a process
| carfridge including'an.image bearing member, at least one
procees means acting on said image bearing member, and
290 a detection member for detecting the presence/absence of
developer supplied to said image bearing member on the
basis of electrostatic capacity;
. detection means for detecting electrostatic
capacity; and

25 .convey means for conveying a recording mediuf.

7. An image forming apparatus according to claim 6,

* [+ L L] s *




(33) Dianeter (D11) of roller shaft 8a about 6 mm
I ncidental |y,
so-call ed helical gears, so tm;tsShMHaliehd{ leeed 7c is subjecte

driving

form ng apparatus, the photosen}“
subjected to the thrust force d

here, the helical gear 7c.and the devel opi ng D#g

force fromtt
unted with play is
o t e gear

7c. Thus, the

phot osensitive drum7 is shifted in the thrust

5
-
10
15
20
25

119
wherein the image forming - apparatus is an

electrophotographic copying machine.

8. An image forming apparatus to which a process

cartridge can be mounted to form an image on a recording
medium, comprising:

mounting means capable of mounting a process
caryridge including an image bearing member, at least one

process means acting on said image bearing member, and

~a detection member for detecting the presence/absence of

developer supplied to said image bearing member on the
basis of electrostatic capacity;

detection means for detecting electrostatic
capacity;

discrimination means for discriminating the
presence/absence of the mounting of said process
caftridge to the image forming apparatus and the
pregence/absence'of developer in said process cartridge
mounted on said mounting means; and

convey means for conveying a recording medium.

9. An image forming apparatus according to claim 8,
wherein the image forming apparatus is an
eleétrophotographic copying machine.

10. An image forming apparatus according to claim 8,

wherein the image forming apparatus is a laser beam

O 0 O




direction by the thrust force, with the result that the php&p
drumis abutted against the cleaning frame 14, thus p05|t|on|“
photosensitive drumin the thrust direction. (C eaning :
The cl eaning neans 11 serves to renove the toner remaining on the
phot osensitive drum7 after the toner inage on the photosensitive drum?7
is transferred onto the recording nedium2 by the transfer neans 4. As
shown in Fig. 3, the cleaning mneans 11 conprirses a cleaning blade |Ila
contacted wth the surface of the photosensitive drum7 and adapted to
scrape off the toner remaining on the dd@® 7. a dip sheet IIb dlsposed

bel ow the blade |la to
printer, an LED beam printer or a facsimile machine.

Thls Sheet Has Been Replace
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recei ve and scraped toner and contacted with the surface
phot osensitive drum7, and a waste. toner reservoir llc f
received waste toner. Incidentally, the dip sheet 11b is
coritacted with the surface of the photo- sensitive drum?7 so that it
permts the passage of the waste tongé on the photosensitive drum7 and
directs the toner renoved fronlthe ph %sen5|t|ve drum 7 by the bl ade

IIa toward a directi on _awa -52-
- PROCESS CARTRIDé% AND IMAGE FORMING APPARATUS

1l ABSTRACT
The present invention provides a process
cartridge mountable to an image forming apparatus,
comprising an image bearing member, at least one process
5 means acting on the image bearing member, and a detection
member for detecting the presence/absence of developer
supplied to the image bearing member on the basis of

electrostatic capacity.

)

10

15

20
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t he surface of the photosensitive drum?7 (i.e., toward the
reservoir 11c). Simlar to the devel opi ng bl ade 10e,
bllade Ila is made of rubber and the like and is adhered to a+ S
attachnment nmenber 11d by a both-sided adhesive tape, which bl ade
attachnent nenber is attached to the ﬁgygging frame 14 by screws.
Further, the dip sheet 11b is adhered t di p sheet adhesi on surface
(edge portion) 1l1cl of the waste toner reservoir |lc by a both-sided
adhesive tape. Now, it is necessary to prevent the waste




i
toner collected in the waste toner reservoir |lc from | eaking ta$ SHEET BASIBEEN
| ongi tudi nal ends of the cleaning blade 1la and the opposed ¢l eani REpLAACED®E
14 To this end, toner |eak preventing seals are adhered to ™DoTh

| ongi tudi nal end portions of the blade 11la. However, if the toner |eak
preventing seals are not closely contgcygghw th the cleaning blade |la
conpletely, it is feared that the toner s | eaked through a gap between

the seal and bl ade. Sipilarly, if the toner |eak.preventing seals are not

cl osely contacted fﬁ? t he Ai p sheet adbesigon s PBace 1lcl of the waste
toner reservoir 1lc, it 1s Teared L’;gf”’ et i s quked t hrough a gap

bet ween t he seali::’:ii‘iiiii;an




To avoid this, in the illustrated embodi nent, | B —
- 53 - as shown in Fig. 24, toner |eak preventing seals 11 ‘Wﬂﬁéﬂﬁﬁbvmgqﬂigr]
on“both | ongi tudi nal ends of the cleaning blade 1la. The p LOREPMAEES |

the seals 11le are provided will be further fully described. As shown T
Figs. 24 and 25, the seals 1le are adh to both end portions of the
waste toner reservoir 1lc, and the bott/I'thgitudinal end portions of the




cl eaning bl ade 11a are adhered to the seals 1le. Further, scgreen _nenbers
11c3 are forned on an upper surface 11c2 of the waste toner te
to” contact with inner surfaces of the corresponding seals
Now, a nethod for attaching the toner leak preventing seals lle w
expl ained. First of all, the cleaningl?2q§$ 1la is attached to the
cleaning frane 14, and then the seals 1 e attached in such a manner
that edges S2 of the seals are <closely contacted with both | ongitudinal
edges S1 of the cleaning blade 11la shown in Fig. 26. 1In this case, if
the wwdth WL of the seal 1le is |onger than

FIG. 5

16




a distance LO between the dip sheet adhesion surface 11cl and the cleaning
bl ade 1la, a clearance is created between a | ower edge Tki-ef—the—secat—Ille

and the dip sheet adhesion surface 11lcl, thus causing the T*I"éﬁl'ilgﬁ'é*b"[i‘mm
toner. In order to prevent this, in the illustrated enbadi menf -t

di stance LOis selected to be greateW&g the wwdth L1 (LO > L1) in
-54- tol erance and an conpression a nt="X is given to . :
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the seal 1le. In this case, the seal 1le nust be adhered to the dip sheet.
adhesi on surface 11cl while wurging the |ower edge Tl of t . Lnst a
hat.ched portion T2 of the adhesion surface; however, in the
ermbodi ment, since the screen nenbers 11c3 are provided, t
prevented from |eaking while sliding laterally along the dip sheet
adhesi on surface. Thus, it is possibl eﬁﬁl.ﬁake the conpression amunt X of
the seal 1le substantially zero in tolerance. (Franes): Next ,
the frames constituting the housing of the process cartridge B will be
expl ained. As shown in Fig. 7, the housing of the process cartridge B is

SRS U



constituted by the toner frame 12, devel oping frame 13 and [clrgaig

14. The toner frame 12 and the developing frame 13 are intggrall g | RSIBEEN
to each other to forma toner developing frame C. The toner
frame Cis connected to the cleaning frame 14 in a manner as descri bed

| ater to formthe housing of the procez;(kgrtri dge B. Incidentally, the.
frames 12, 13, 14 according to the illu ed enbodinent are fornmed from
pol ystyrene resin by injection nolding. Wen the franes 12, 13, 14 are
made of material havng the cH8rgigg feature near that of the toner
conmponent, even if e tBher icy r yRped
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- 55 - agai nst the frames during the inmage form ng operati

abnormal charge is not generated due to the frictional charfgi

prieventing the deterioration of the image quality.

respect, in the illustrated enbodinment, as shown in the follow ng Table

(l'iterature Surface Polymer and Electrqui 1 cs" Surface Film Ml ecul e
ur

Design Series 5, published from Japan ace Science Associates, witten
by Yuji

(VN LGETAVIIET |

14b—"



Murata), since the polystyrene which is material for the frames and the
styren acryl which is toner conponent are both sane styren
the™ simlar charging feature, even if the toner is rubbed

franmes, the abnormal charge is not generated. Incidentally,

means a base material including styre fg‘r;SO% or nore.
- 56 - Tabl e 1 (Charging rgt '




(positive end) Silicone elastomer with silica filler s
sponge Cotton, woven Pol yurethane el astonmer Styren acryl rﬂFHs"shmTH
copol ymer (Material of toner bi rRkp; QC@@@EEN
in t he enbodi nent) Styren but alTene

copol ymer Polystyrene (Material of frmgn t he enbodi nent)

FIG. 12

10k 12e 1?k
10h ~_ = ' . 10h
_k,, _ fm / fm B ; //‘-
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Pol yi sobutyl ene Pol yur et hane flexi ble sponge Borosilicate glass, ground
surface Pol ytetraf | uoroet hyl ene (negative end) THIS SHEET HAS .
- 57 - . REPLACED BEEN
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. By the way, as shown in Fig. 7, the toner reservoir 12a andthe-taner feed
menber 10b is provided in the toner frame 12. Further, as s dﬂﬂSSHEEFHg..
3 and 4, a plurality of longitudinal ribs 12d are formed oh—an RBPEACED
surface of the toner frame 12, which ribs constitute a gripper porfTo
The widths of the ribs 12d forned on @2’ ter surface of the toner frane
12 are gradually changed to formthe R I guration wholly. Thus, when
the process cartridge B is nounted or dismounted with respect to the
i mage form ng apparatus A, since the operator can easily i p the toner
frame 12 without slipping, the nounting and disnmounting rability is

i mproved. - Further, as shown lm k{g\\j\\l:i\gii\

FIG. 16

FIG.

FIG. 178 -

L ~13

FIG. 17C




sl eeve 10d and the devel opi ng bl ade 10e are provided on the -
frame 13. As shown in Fig. 11, although the devel opi ng bl adef10€
mounted by attaching both |ongitudinal end portions of the b
attachnent nenber 10j to which the blade is adhered to the frame 13 by
screws, in the illustrated enbodi - neggylggior to the attachnent by the
screws, the blade attachnent nenber 10j°is positioned with respect to the

devel oping frane 13. To this end, positioning bosses 13g are uprightly
formed on a blade attachment surface 13f of the develomruhifane 13, and
nto the

holes fornmed in the bl ade attachnment nenber 10j are fitted
positioning bosses 13g, thereby

FIG. 18A

FIG. 188




- 58 - positioning the attachnent nenber with respect the 13-
Further, as shown in Figs. 7 and 11, positioning bosses 13i ;B { T
fofmed on an interface 13h of the devel oping frane 13 whi chis—t SEPHACE

§ PEEN
A8

joined to the toner franme 12 (these positioning bosses are disposed on

both I ongitudinal end portions of the l?}'égl oping frame 13, as shown in
Fig. 11), and these bosses 13i are fil ed”into fitting hales 12c forned

in the toner frame 12, thereby

DRAW-0OUT DIRECTION

OF COVER FILM

FIG. 20




positioning the joint position between the developing frane 13 and the
toner. frane 12. In the illustrated enbodi nent, a in  Fig.
27, i't is so designed that the blade attachment surface [1IHISSSHEBThGAS GE
interface 13h of the developing frame 13 are in parallell_w thRERCACES her.
Thus, when the developing franme 13 is rzgg by injection nold ng, srrce
the bosses 13g for positioning the bl nd the bosses 13i for
positioning the toner frame are in parallel with each other, after the
nol di ng operation, only by separating nolds 33 fromeach other in the left
and right direction, the nolded frane can easily be separated fromthe

nol ds.
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Further, as shown in Fig. 7, the photo- sensitive drum?7, t
roller 8 and the cleaning blade Ila, dip sheet 11b and wastfe
reservoir Ilc of the cleaning nmeans 11 are provided on the-
14. Incidentally, when the -
blade Ila is attached to the cleaning r 14, simlar to the attachnent
of the devel oping blade 10e as nentio ove, both | ongitudinal end
portions of a blade attachnment nenber 11d to which
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the cleaning blade is adhered are attached to the franme 14 Ly screws. _
However, prior to the attachment by the screws, the bl ade atTraSRBRBEF A BE
nmenber |1d is positioned with respect to the frame 14. To {his mEace EN
shown in Fig. 28, positioning bosses 14d are uprightly fornmed omeabtade
attachnent surface 14c of the frane 1 hol es (not shown) forned in

the blade attachnent nenber 11d are fitted onto the bosses 14d, thereby
positioning the attachnment nmenber with respect to the cleaning frame. In
this case, it is so designed that the bl ade attachnent surface 14c becones
perpendicular to a nold releasing direction (as shown by the arrowin Fig.

28) for nolds - F/G 25

“'--"

1S S1—~% 11a

" 1le 1 X T2




34. .Wth this arrangenent, since the protruded direction of t T "
positioning bosses 14d fornmed on the blade attachnent surfac ﬂg
aligned with the nold releasing direction for the nolds 34, t

the nolds 34 can be facilitated. Incidentally, the drum shutter 35 -
shown in Fig. 3 is pivotably nDunted1%9/ége cl eaning frame 14. The drum
shutter 35 serves to open and cl ose an opEeni ng t hrough which the

phot osensitive drum 7 faces the transfer roller 4. As will be described

T HAS BEgp
CEpX

FIG. 27

13i
-
33— [ ~.._~33
c:%—_-———u-—
L '
}: 13g ;
13
, FIG. 28
r A N

1
-




- 60 - | ater, the drumshutter is automatically opened when he process
cartridge B is nounted to the inmage form ng apparatus A angl Ti"‘BSSHEETHAS BEE
automatically closed when the process cartridge is di snounted_f RERLAGE, N
i mage form ng apparatus A - 61 - etk

bet ween Toner Frane and Devel opi ng Fr a”ﬁ/hS Now, the wel ding
bet ween the toner frane 12 :

FIG. 29




and the developing frame 13 will be explained. The frames 1
joined to each other by ultrasonic welding. That is to say,
opening 12e of the toner frame 12 is closed by the cover fid
shown in Fig. 29, the toner frame 12 is set in a recessed portion
receiving tool 75, and then
formed integrally with the frame 12

. . are
AS
28 REREACE BEEN

a separa er filmdrawout grip 12f
q¥f62ﬁ¥ downwardly. Then, the

devel oping frane 13 is overlapped with the toner frame 12, and the

devel oping franme 13 is
when t he
frame 12 and the.devel oping

In this condition,

10d '

pressed from above by a press (hol d-down) tool 76.

SO waves are applied to the toner
FIG=30" *

)

129
13i




frame 13, ribs 13s (Fig. 7) forned on the joint
frame 12 are wel ded, thereby
By the way, when the ultrasonic waves are
frames 12, 13 are apt to

i nterconnecting the franes 12,

applied to the fra
deformin their widthw se directio

the arrows J in Fig. 29). However, inqhégllustrated

| ongitudinal ribs 13t are formed on

interface of the toner

FHIS SHEET HAS BE
_ EN
2 &FL&CED

L} U_y
enbodi nent, since

t he devel opi ng frame 13 as shown in

Fig. 11 and the blade attachnent nenber 10j rmade of a netal plate is

attached to the devel oping frane, the devel opi ng

strength to resist the

FIG. 32A

) UL AT LAY AT YA A

frane has the sufficient

36

FIG. 32B




-62- deformation thereof. Furthernore, since the toner ISy
reinforcement rib, the toner frame has poor strength and }s geq&&gk Déﬁ@”
to deform However, in the illustrated enbodi nent, as shown gl

and 11, flanges 12g are forned on the toner frane 12 at both | engt hw se
edges (upper and |lower ends along |engthw se direction of opening 12e)

thereof. A distance between the flang Is substantially equal to the
P28

wi dt hwi se Il ength L13 of the interfac 3h-of the devel oping frame 13, so
t hat

36a
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the interface 13h of the developing frane 13 can be fitted '
fl anges 12g. Thus, when the frames 12, 13 are joinpd ThHﬂSBFEN
the ultrasonic welding, the interface 13h of the devel opin ACER '

fitted between the flanges 12g of the toner frane 12 and the positioning
bosses 13i of the developing franme 13 %Lﬁ gitted into the fitting hol es
12c of the toner franme 12. Thereforez &3toner frame 12 is hard to deform
by the vibration generated during the ultrasonic welding operation,
t hereby preventing the deviation between the franmes 12, 13. That is to
say, since the interface 13h of the developing fggane is fitted

.. < -

14e

14
37a

A

®@ _. ®
11a
14

FIG. 34
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between the flanges 12g forned on the toner franme 12 al ong T@@l

LA
EPLACED

| oner edges, even if the up- and-down vibration is applieﬁ ot
wi dt hwi se direction of the toner frane 12, the novenent Ofepeee~-
- 63 - toner frame 12 is regulated by the devel oping frame 13, thus
preventing the formation of the toner frame and the devi ati on between the
frames 12, 13. Furt her, when ng/asanes 12, 13 are wel ded

. e




together, in the illustrated enbodi ment, since all of-the f{aris sager g S BEEN
formed fromthe same material (polystyrene resin), the weldjng arkkppapgpnd
strength between the franes 12, 13 is increased extrenely. [nCraermtat

Iy,
since the developing franme 13 is not welded to the cleaning frame 14,
fromthe view point of the inprovenent of the welding and bonding
strength, it is not necessary to nmake 25bé55|eaning frame 14 by the
material sane as the naterial of the toner frame 12 and the devel opi ng
frame 13. Further, in the illustrated enbodi nent, as nentioned

above, while an exanple that the positioning bosses 13i of the devel oping
frane 13 -

FIG. 37 ,

o
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are di sposed only at one |engthw se edge of the devel oping firane—was
expl ai ned, such positioning bosses 13i nmay be forned on botfh WHW%S BEEN
edges of the developing frame 13. If do so, it is possible nr RERLACEDh e

deformation of the toner frame 12 and the devel oping frame 13 mor e
positively during the Wl ding operatié- Lﬁg to prevent the deviation
v Further, as shown in

between the frames 12, 13 nore positiv
Fig. 31, when a :

12

N




- 64- plurality of positioning bosses (not seen) of the ' .
and the fitting holes 12c (into which the bosses are fitt ¢dyHISSHERE HASREEN
franme 12 are arranged side by side in the |ongitudinal diLect | RFRAGEDt he

frames, the deformation of the franmes and the deviation between the franes
can be -prevented nore positively. If_do, so, the flanges 12g arranged on
both w dt hwi se edges of the toner fradE7/, as nentioned above can be
omtted. (Construction for Facilitating Assenbling of Process

Cartridge): In assenbling the process cartridge B, the

FG. 39

- FlG. 398

38b 39 38

1hi\/\\‘\

13m 38e
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1L§ ‘ 13k

13n
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toner feed nenber 10b is nounted on the toner franme 12, aﬁﬁﬁ?ﬁ§”§§éﬂhﬂgnmN
12e of the toner reservoir 10a contai.ning the toner is cl d_REPLAGED

- cover film 28, and the antenna line 27 is attached. Thereafter, the
developing frame 13 is welded to the toner frane. Then, the devel opi ng

sl eeve 10d and the like are assenblqg%gqgimadeveloping frame 13. In this
case, the toner developing frane Cc rirsing the integral - devel oping
frame 13 and toner frame 12 is securely rested on the assenbling tray,
and the variou artg Eze assenbled to the\frame C (refer to Fig. 33).
In the illustrét e nt, abeho n Fig, 32A, a fitting hole 12a
is forned in the-toner. frame Y gt~a predeterwined position, and a
bottom 12b of 14

-
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the toner frame 12 is made flat. Thus, by inserting THIS

- 65- a menber 36a formed on the assenbling tray 36 into {he fﬁi 1;1 I%BFEN
12a, the toner franme 12 can easily be fixed, thereby facilh ~+ =

assenbling of the parts such as the devel opi ng sl eeve 10d, developing
bl ade 10e and the |ike, which results I@jbﬁ | mprovenent of the assenbling
s The cleaning

operability. Simlarly, the parts such

FIG. 42
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bl ade 11a and the |like are assenbled to the cleaning frane|{HIS SHEERHAS BEEN
i | l.ustrated enbodi nent, as shown in Fig. 32B, a bottom of Lthe REFAACERD

frame 14 is made flat, and a fitting hole 14e is fornmed in the bottom of
the cleaning frame. Accordingly, when the parts such as the blade 1la and
the like are assenbled to the cleaniqg)?néye 14, by inserting a fitting
projection 37a formed on the assenbling tray 37 into the fitting hole 14e,
the cleaning frame 14 can easily be fixed, thereby facilitating the
assenbling of th ﬁts ﬁj& as the cleaning blade 11aBand the Iike, which
results in the i e f the apxpnbling operabilrﬁy\

: 196~ \
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Now, the automatic assenbling will be explained with refereﬁﬁgs' E'hb :
acconpanying drawings. First of all, regarding the assenbling mf\@?g BEEN

toner developing franme C, as shown in Fig. 33, wth respect

assenbling tray 36 shifting in a direction shown by the arrow via con'veyor

rollers 36b, at a step [err] the'figt]icflgshole 12a of the toner
- 66- frame 12 is fitted onto the project

FIG. 46 B
193 l} \\a
. /e

i On 36a of the




assenbling tray 36, at a step [err] the devel oping bl ade 1Ceﬂngggg@ﬁg%§BEEN
and.at a step [err] the developing blade 10e is secured by [screwRgplAtehp

at a step [err] the developing sleeve 10d is assenbl ed, ar —aStep

[err] the developing sleeve is fixed, and at a sttep [err] the toner

devel oping frame Cis picked up to brggg/hs to a next step. Further, after

the toner developing frame Cis picke p, the assenbling tray 36 is

returned through a | ower auxiliary |ings d step [err] risqrepeated

agai n. As mentioned above, 4;7 ovi & the fitting rportion (for

fitting into the assenblingptray 36) in the toner frame 12, it i$ possible
3cl anping the toner frame, there N

to omt a clanping stﬁﬂii: ,
| ol | 51
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facilitating the asenbling of the toner franme 12. ﬁgxg 1
the assenbling of the <cleaning frane 14, as shown in Fig. 5 , \&]EEFEEAE?% 5
to the assenbling tray 37 shifting in a direction shown bDy—the—arrow—-a

conveyor rollers 37b, at a step [err] the fitting hole 14e of the cleaning
frame 14 is fitted onto the proj ectiog’gg'@sof the assenbling tray 37, at

~a step the dip sheet 1la is adhered, at a step [err] .the cleaning

bl ade 11la is nounted, and at a step [grr] the cl L.ng e 1la is
secured by screws. Further, at4za ste;ﬁ t he ﬁ?@ose ivedrum 7 is
- nmounted, and at a step jaer‘l;lqm | .




- 67 - t he photosensitive drumis fixed. And, at a step [ﬁLL] the
assenbl ed cleaning frame 14 is picked up to bright it to a n@KiS SHERT HAS BEEN
Further, after the cleaning frame 14 is picked up, the assdqgbl i n@EPLAGELB7

is returned through a lower auxiliary line, and the step [err] 1Is
repeat ed agai n. Accordi ngly, §421[%$1r to the toner devel opi ng
frame C, by providing the fitting portio or fitting into the assenbling
tray 37) in the cleaning

FIG. 52
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frame 14, it is possible to omt a clanping step

frame 14, thereby facilitating the assenbling of the clean

o
Incidentally, as shown in Fig. 4, the cleaing frame 14 is prlgv?f
| ocki ng recessed portions 1l4[err] which are gripped by the assenbta
machine to shift the cleaning frane bgswp ?
I'h identally, the assenbling of

automati c assenbling operation.

for clanping the cleaning

4&}% X::FQS BEEN _-_

'U

the stations during the

the toner frame 12 and the cleaning frame 14 can be effected by any neans

ot her than the automatic assenbling machines.
assenmbling lines where the franes are assenbl ed manual |y by u§)
wn

tools, by utilizi-ng the assenbling trays 36,
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37, the working efficiency can be inproved. After tfn T . otts
parts are assenbled to the toner developing frame C conpri qi n'a‘t ﬁTHAS BEEN
integral toner frame 12 and developing frame 13 and to the -"LACED

- 68 - cleaning frane 14, the toner developing frame Cis joined to the
cleaning frane 14. In this regard, th? qu?es are often rested on a table.
In this case, before the toner devel p§ gTfrane Cis joined to the

cl eaning frane 14, the photosensitive drum?7
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assenbled to the cleaning frane 14 and the devel oping slee
to the devel oping frame 13 are exposed outwardly. Thus, it
such elenents are contacted with the table to damage such

10d _assenbl ed

iTHIS SHEETIHAS BEEN
el entRBPEACED

Particularly, the photosensitive drum7 is a nost inportant elenment Tor
performng the image formng operat|027«ﬁ?? even if the surface of the
g be

drumis danmaged nore or less, the inma

di storted or deterlorated

t hereby worsening the image quality. Therefore, in the assenbling
operation and the |ike, when the frame to which the photosensitive drum?7

—_— FIG. 56

is assenbled or the frame to which the devel oping sleeve 10d is assenbl ed
s - .
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rested on the table, the operator nmust take care not to cpatast—the
phot osensitive drum 7 or the devel oping sleeve 10d with t hdHISBHEET HAS BEEN
In"“the illustrated embodi nent, as shown in Fig. 35, protruded BEPLAGER 14f

are formed on edges of an open end of the cleaning frane 14 to which the
phot osensitive drum7 is assenbl ed TB@/,&Sﬁtosensitive drum 7 is arranged
so that the photosensitive drumis poSi‘t ed inwardly (toward

- 69 -
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the cleaning frame 14) froma |line connecting between tip en ig e
protruded portions 14f. Wth this arrangenent, as shown in H 3? %-Egn@\s BEEN
36, when the <cleaning frame 14 is rested on the table, the ¥B~otky EHACED

portions 14f are contacted with the table and the photosensitive drum?7 is
not contacted with the table, thereby yyéygnting the damage of the
surface of the photosensitive drum 7. Simlarly, as.shown in Fig.
37, protruded portions 13] are fornmed on edges of an open end of the
toner developing frame C to which the devel oping sleeve 10d is assenbl ed.
And, the devel oping sleeve 10d is arranged so that the devel opi ng sl eeve
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positioned inwardly (toward the developing frane 13) from a Jline

connecting between tip ends of the protruded portions 13j. \WTHISISHEBT yag B

arrangenment, when. the devel oping frame 13 integrally joined{to thRepLla@RB"

EEN

frame 12 is rested on the tabl-e, the protruded portions 13] are conteacted
with the table and the devel oping slq’qydyh dis not contacted with the

t abl e. In this way, since the devél oping sleeve 10d or the

phot osensitive drum7 is not contacted with the table even when the

devel oping frane 13 or the <cleaning frame 14 is rested on the table, the
i nadvertent damage of the phat.og€ngg t\ve drum 7 and :
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the li ke can be prevented, thus inproving the asseﬂ%;ﬁFk —
operability. After the various parts are assenbled to the tong 55HEEHEASBEEN
developing frane 13 and cleaning frame 14 in this way, the delelapREJLACED

frame 13 is joined to the cleaning frame 14 to assenble the process T
cartridge B. The connection between th?lﬁégnes 13, 14 is effected by
: t, the connection

- connection nenbers 38 shown in Fig. 3%




between the frames 13, 14 will be expl ai ned. In Fi g —s8—the
conpnection nenber 38 conprises a base nenber 38a having a t FB@%%%EQTOIMS BEEN
38b through which a screw 39 is threaded, a vertical porti or-38c, EACED

spring attachnment portion 38d, which portions 38c, 38d are di sposed on
both sides of the threaded hol e 38b. 131 hgrtical portion 38c protrudes
downwardly fromthe base nenber 38a to Zr ent a connection projection
(described later) of the developing frane 13 fromfalling out. The spring

attachnment portion 38d is disposed in p I Z the vertical portion
38c and is provided at its -‘\ ‘Wi t spring 38e which is
protruded downwardly nore/th portion 38c. Arm




Portions 13k are provided on both Iongitudinal ends of the deveisMNERY HAS BEEN
frame 13, and a connection projection 13mis protruded |aterjally ﬁgﬁmmggp%

arm Portion 13k. Further, a spring receiving recessed portiom 13T Ts
formed on an upper surface of each armportion 13Kk.

- 71 - On the ot her hand, cqﬂﬂgggion recessed portions 14g into
whi ch the connection projections

FIG. 64
/1 b

L 3

1d

1d



13mare fitted are provided in the cleaning frame 14. And, a fastening
portion 14h is forned on each recessed portion 14g. The fastening portion

14h has a fitting hole 14i into which the vertical portion THSGHRET Y :EﬁN
connection menmber 38 is fitted, a female . threaded portion|l4] iggmQ AMRHC '7
the screw 39 is threaded, and a througﬁapale 14k t hrough WATTITtire—~—Sptihg—
38e extends. " To join the tone e 5Ioping frame C and the

cl eaning frane 14, as shown in Figs. 39A and 39B, the connection
projections 13m of the developing frame 13 are deeply fitted into the
correspondi ng connection recessed portions 14g of the cl eaning

FIG. 66

77
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frame 14, and then the connection nmenbers 38 are fastened to the fastening
porti-ons 14h. That is to say, each vertical portion 38c 1 actjon

, menber 38 is fitted into the hole 14i, and the spring 38 Isp?i‘@é‘cﬂk\s BEEN

through the through hole 14k and is conpressed against th cprf‘ﬁﬂ-ACED'

receiving recessed portion 13n of the gezﬁgopi ng frame 13. In this

condition, the screw 39 is threaded i ntk threaded hole 38b and is

- fastened to the fenale threaded . portion 14j. In.this way, the

- toner developing frame C and the cleaning frane 14 are coq?ect ed to each

ot her

; ;. - ’\
.| FG. 674 \\\\\
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= 72- fof}ra
t her eby conpl

condihlon that the ' frames 13, 1% are interconnected, th
are abutted aqainst the peripheral surface of the photosepsitiv 7
oo Gt

Yhereby deter
devel opi ng sl

38e, the déyelpping gl eeve 10d is biasead toward the phot

. i"l'

ative pivotal movennt ar ound tﬁe connect i op—praojections 1
eting .the assenbling of the process:cartri §oREMBACEMERT SHEET

i ning the positions of the photosensitiveld

eéve 10d. Further, by sprin§ forces of thejconpressed sprihg

” Ty 1mmenuoct o

vl

osensitive drum?7

h The- present' invention relates to electrophotographic
image forming apparatus, to process cartridges for use
with such apparatus, énd to combinations of éuch
apparatus and cartridges. Examples of such apparatus are
laser beam printers, LED beam printers, facsimile

receivers and copying machines.

It is well known to provide'an electrophotographic

image forming apparatus with a replaceable process
cartridge. Such cartridges typically contain a

photosensitive drum on which a latent image can be formed

'by the apparatus, a supply of toner and a developing

means for developing the latent image so that it can be

transferred to a recording medium, means for cleaning any
unused toner from the drum, and means for ‘charging the
drum ready for the formation of another latent image.

When the toner runs out, or if any of the other

components of the cartridge fail to operate properly, the.

cartridge can simply be removed and replaced by a fresh

‘cartridge. ~ Such process cartridges therefore greatly

facilitate maintenance of the image forming apparatus.
It is well known to form the image forming apparatus

of the so-called: fclam-shell“ type, in which the

apparatus is divided into upper and lower substantial
parts which are. hinged together and each of which

contains operating elements of the apparatus. In order.

to replace the process cartridge, the upper part is

A€o bae—3
2 ees



(I'ncidentally, in the illustrated enbodiment, the springfT

'Uf thp
spring 38e is selected to about 2 kg to urge the devel opjn é@ﬁ@@MﬁNﬁdﬂEET

with a"force of about 1 kg). Futther; when the toner devgl ping frame
is joined to the cleaning frame 14, the helical gear 7c prp
end of the photosensitive drum7 is nmeshed with the gearj1
the end of the devel opi ng sl eeve 10d. In the joint’

39 prOV|g@Q

bet ween the toner developing frane C and?t ne cl eani ng frane 14 according

to the illustrated enbodi ment tre
munted n'a EARGRd [P B SRRSO FRISER SO RS TGN TR

connection prq&q&t ons 13m can

he upper partp eise)gheq'xd%q.osed to place the cartridge
in an operative position in the apparatus and to place
the apparatus in an operative condition. A disadvantage
éf the clam-shell type of apparatus is that the uﬁper
part is heavy, because it "conta.ins operating elements of
the apparatus, and accordingly heavy-duty hinges and
counter-balancing springs are required.

This invention relates moré partiéularly to a
process cartridge, as shown in patent application JP-A-
04-070767, which is adapted to be removably moupted in
an image forming apparatus, the cartridge comprisiﬁg
casing means containing a rotatable photosensitiQe drum,
a driven gear co-axial with thé drum, charging means
operable for charging the drum utilising a charging bias
voltage obtained from the apparatus, developing means
including a supply of toner operable for developing’
latent images on said drum utilising a developing bias
voltage obtained from the apparatus, and cleaning means
operable for cleaning the drum, the casing means having
a first opening for passing light to the drum for forming
a iatent image ‘thereon and a second opening for
transferring the developed images from the drum to
t'ransfer material; the cartridge being adaptéd to be
inserted into the image' forming apparatus by movement in
a direction generally transverse to the axis of the drum

and thereafter rotated about an axis extending



Qutwardly (these may be extended inwardly). Thus, the franesREPBACEMENTRSHEET

positioned with respect to the longitudinal direction (thrusg—drreect+e-

- 73 - thereby elimnating the need . for providing thrust | sfo gpra

Furt her, since the connection nenbers 38 are inserted fron tlhe bedN 2000

are fastened, the toner developing frame C can be pressuriged.at_the sane
Sy .

transversely of the cartridge to an operative position
in the apparatus; the drum being mounted -in the casing
means in a front portion thereof relative to said general
insertion direction. The invention also relates to a
complementary image forming a'ppa'ratus, as also shown in -
JP-A-04-070767. The apparatus shown in JP-A-04-070767
will herein be called a "monocoque" type of apparatus,
ie. it is not necessary to hinge open two substan}:_ial
parts of the apparatus in order to replace a process
cartridge. Instead, cartridges are pushed into a cavity
in the apparatus. .

| In the general field of image forming apparatus
using replaceable process cartridges, it is well known
to provide an earth contact on the cartridge for earthing
the drum, and to provide charging and developing bias
contacts on the cartridge by which c_har}ging bias and
developing bias voltaées can be supplied by the apparatus
to the charging and developing means in the cartridge..
It has now been realised that there are problems with
some arrangements of contacts in the apparatus and
cartridge in that capacitance between the earth and
charging bias contacts can cause discrepancies in
charging of the drum, .and that there éan be interference
between the signals supplied to the charging and
developing bias contacts. The present invention is
concerned, in part, with these problems.

In the general field of .image forming apparatus



time when the connection nenbers 38 are fastened. In thid REBPEEMENT SHEET
conventionally, after the toner devel oping frane was joine U THe

cleaning frane, it was requried for hooking a tension spring
_ té?ﬁ%?ﬁg.spa(e'
i

frames to urge the frames agai nst each other, with the rdgs
for arranging the tension spring was required and the spr
operation was troubl esone. However, acqording to the iljlustrated

hnolci o
136

~enbodinent, it is possible to elimnate the provision of ‘sgeh-temsion
spring and saygih§ereplatahbabl protease chat riidgelssnditod ssplisog kniewrt her ,

when the frames are disconnected fromeach other, by |oosening the screws
39, the conpresgi epafmpiectrom patent applications JP-A-02-304470 and
JP-A-55-153970, to detect an amount .of toner remaining
in the cartridge by providing a toner detector member in
the cartridge which supplies'a'signal to the apparaﬁus;
on the basis of electrostatic capacity, indicating the
presence/absence of'toner. The present invention is
concerned, in part, not only with adopting this fgature
in -an apparatus of the monocoque type and a cartridge
therefore, but also with increasing the functionality of
the toner detection arrangement.

The cartridge of the present invention is
characterised by: a toner detection member for providing
to the apparatus, on the basisﬂ 6f an electrostatic
.capacity which»varies.depénding upon’ the presence or
absence of toner for supply to the image bearing member,
a signal indicating the éfééence'or"ébséncé of toner; an
earth contact at one side of the casing means adjacent
one end of the photosensifive drum; and charging biaé,
developing bias and toner detector member contacts all
provided af the opposite side of the casing ﬁeans, the .
charging bias contact and the develbping bias contact
being positioned adjacent to.and respectively forwardly
and rearwardly of the photosensitive drum relative to
said general insertion direction and the toner detection
member contact being positioned rearwardly of the

developing bias contact relative to said general



the conpressed springs 38e are rel eased, thereby pernitt
di sassenbling of the franmes because of no thrust stopper

Mount i ng Construction): - Next, the construction
process cartridge B to the image form ng apparat us A W
As shown in Figs. 5 and 6 and as nenti one above, the

17 having the first and -5-.. -7

insertion direction.
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Furthermore, the apparatus of the present invention

is characterised by: an earth contact disposed to

.one side of the cavity and adjacent said one end of the

photosensitive drum when the cartridge is in .the

operative position for engaging and earthing

the earth

contact of the cartridge when in the operative position,

means for producing a charging bias voltage and supplying

the charging bias voltage to a charging bias contact

which is disposed to the other side of the cavity

and forwardly of the photosensitive drum relative to the

general insertion direction when the cartridge is in the

operative position, and which engages the charging bias

contact of the cartridge when in the operative position,

means for producing a developing bias voltage and

supply;ng the developing bias voltage to a developing

bias contact which is disposed to said other side

of the cavity and rearwardly of the photosensitive drum

relative to the general insertion direction when the

cartridge is in the operative position, and which engages

-~ the developing bias contact of the cartridge when in the

I3

operative position, a toner detection contact

which

is disposed to said other side of the cavity and

rearwardly of the developing bias contact of the

apparatus relative to the general insertion direction, .

and which engages the toner detection contact of the

cartridge when in the operative position,

and means




second.guide portions 17a, 17b and the right guide nenber

first and second guide portions 18a, 18b are fornmed on the ?Reﬁ%c%gE& ?¥ﬁ€T
i mpage formng apparatus. In correspondence to these guide nbers, as
shown in Fig. 4 (showing the right side surface of the proce sot?adAleme
B) and Fig. 40 (showng the left side sug%ace of the cartrji __the
bearing portion 14a and the shaft 21 (whT are guided algng the first
gui de portions 17a, 18a) are protruded fromthe left and right—side
surfaces of ¢thgn&beadi v thic2¥ondd QbtbheiBho66HEa68 41 itlELaBparatus
substantlally In left/right symretry. Further, +protruded ribs 40 which are

to be gui ded gbpnédidedmining an amount of toner remaining in the

cartridge.

Thus, by placing the earth contaét at the opposite
side of the casing/cavity to the other contacts, any
capacitance therebetwéen is small and thus the risk of
charging discrepancies is small. Also, by placing the
charging and developing biasing contacts forwar?ly and
rearwardly of the drum (or position of the.drum.in the
apparatus), the risk of interference between the charging
'and.developing biasses is small.’ Fu:thermore, by placing
the toner detection contact rearwardly of the developing
bias. contact in an arrangement where the cartridge
reaches its operative positionlby a rotational movement,
the toner detection contact of the cartridge is suitable
.for use also as a "cartridge-present" contact, because
the contact engages only as the cartridge reaches its
operative position, and thé complementary image forming
apparatus has means for determining from its toner
detector contact whether or not a cartridge is present.

Specific embodiments of.thé invenﬁion will now be
described by way of example with referencé to the

accompanying drawings in which:




second guide portions 17b, 18b are arranged above the bearihor '

and the shaft 21 in left/right symetry. Furt her, réggﬂﬁgggﬁﬁéfffr
surfaces 41 are forned on the upper surface of the cleaning|ffane 14 at -
both longitudinal ends thereof, which pressure surfaces ark jpr8dsJdANZ2800
by pressure nenbers 19 attached to the frdme 15 of the.ina rm ng
apparatus. Furthernore, there are provided positioning recgsses 42 for
recei ving the abutnent nmenbers 20 and for positioning the

menbers. | n add@RIEM DESCRIATION OF THE DRAWINGSotruded fromthe right side
surface of the cleaning frame 14 above the protruded
Fig. 1 is an elevational sectional view of

an image forming apparatus to which a process cartridge
is mounted: |
Fig. 2 is a perspective view of the image

forming apparatus;

Fig. 3 is a cross-sectional view of the process
cartridge: -

Fig. 4 is a perspecfive view of the process
cartridge; | o

Fig. 5 is a partial viéw showing a left guide
member;

Fig. 6 is a partial view showinj a right guide
member; '

. Fig. 7 is an exploded view of the process

cartridge showing frames thereof:

fig. 8A is a longitudinal sectional view of a

photosensitive drum, and Fig. 8B is a cross-

Sectional view of the photosensitive drum:

Eig. 9 is a perspective view of a conductive
member contacting with a metal shaft;

Fig. 10 is a view showing a charger roller and
bearings therefor:; | |

Fig. 1l is an exploded perspective view
Showing an overlappinélrelation between a blow sheet

Nd toner leak preventing seals;



rib 40, as shown in Fig. 4. Further, there is

provided a link portion 35a for opening and cl osi
shutter 35. The link portion 35a is pivoted in response
and di snounting novenent of the process cartridge B, thelepy i nd
closing the drum shutter 35 connected to&he link portio : Iggfggﬁfgpﬁy,
the opening and closing of the drumshutter 35 will be destr

- 75 -

fully.
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of t he nountrm

Now, the nounting and di snmounting of the

Fig. 12 is a view showing a positiona Yo

tion between a developing blade and the toner leak
preventidg'éeals and the blow sheet;

Fig. 13A is a sectional view taken along the
line A - A in Fig. 11, and Fig. 13B is a sectional
view taken along the line B - B in Fig. 11;

Figs. 14A and 14B are views showing a casé
where a bidﬁ sheet is bent;

Fig. 15 is an énlarged sectional view showing
a condition that a sharp rib is penetrated into a
developing blade;

| Fig. 16 is a'sectionél view showing a
conditiﬁn that an adhesive for an antenna wire
is swollen:;

Fig. 17a ig a view showing a condition that
the adhesive is swollen by fitting the antenna wire,
Fig. 17B is a view showing a condition that the
swelled adhesive is averaged, and Fig. 17C is a view
showing a condition that a seal is attached;

Fig. 18A is a view showing the antenna wire

which is not bent, and Fig. 18B is a view showing the

antenna wire which is bent;

Fig. 19 is a perspective view of a cartridge
showing a condition that a cover film is drawn
Obliquely;

Fig. 20 is a view showing a relation between

the cover film and the toner leak preventing seal when



process. cartridge B with respect to the image formng appeREPLAGEMENY ISHEEE
explained with reference ta Figs. 41 to 44. Incidentally -
|l eft and right sides of the process cartridge B are sim |ﬁ7g i de by
the left and right guide nmenbers 17, 18, to clarify and [sijnp ifyAN 00
expl anation, only the right guide nenber938 will be expljailed

First of all, as shown in Fig. 41, after the opening/cldsing cover 16 of
the frame 15 of the inage form ng apparatus is opened, the—shet—2t—of-the
process cartri dnpe Boverr éifled ien dreewd iolsliguelg; portion 18a, and the
protruded rib 40 is rested on the second guide portion 18b. Then, as shown
in Fig. Fig. 21 is a perspective view showing a

‘condition tﬁat a tear preventing sheet is secured to
the toner leak preventing seal in spaced relation to
an edge of the toner leak preventing seal;

Fig. 22 is a view showing various dimensions
of a photosensitive drum, a developing sleeve and a

charger roller;

Fig. 23 is a view showing varibus dimensions
of the charger roller:

Fig. 24 is a plan vigw showing toner leak
preventing seals and scfeens disposed on both ends of
@ cleaning blade:

Fig. 25 is a perspective.ﬁiew showing the

-- toner leak preventing seal and the screens disposed
on the end of the cleaning blade;

Fig. 26 is an explanatory view for explaining
@ method for attaching the toner preventing seal on
the end of the cleaning blade;'

Fig. 27 is a view showinQ a method for
demolding a developing frame; |

Fig. 28 is a view showing a method for
demolding a cleaning frame;

Fig. 29 is é view showing a process for
b°nding a toner frame and a developing frame by
Ultrasonic welding;

Fig. 30 is a view showing positioning bosses



42, the shaft 21 and the protruded rib 40 are slid along the

g
portions 18b, 18a to insert the process cartridge into the ffa
RS

apparatus. As a result, the pressure surfaces 41 of the proc

B are pressurized by the pressure nenbers 10 of the franme 15
process cartridge B - 10 - - 767F

BERIACEMENT SHEET
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1
inserted into the frane whil e being urged agai nst the second_guide portion

18b. :

and fitting holes formed on and in the toner frame
aﬁd the developing frame in a widthwise direction
thereof;

Fig. 31 is a perspective view showing a
plurality of positioning bosses and fitting holes
formed on and in the toner frame and the deveioping
frame in a longitudinal direction thereof}

Fig. 322 is a view showing a condition that
the toner developing frame is rested on an
-assembling tray, and Fig. 32B is a viéw showing a
condition that the cleaning frame is rested on an
assemﬁling tray: |

Fig. 33 is a view showing assembling steps
through which the toner developing frame is
assembled by an automatic machine;

Fig. 34 is a view showing assembling steps
through which the cleaning frame is assembled by
an automatic machine;

Figs. 35 and 36 are views showing a
Construction or arrangement wherein the photoseﬁsitive
drum is not contacted with a table when the cleaning
frame is rested on the table;

Fig. 37 is a view showing a construction
wherein a developing sleeve is not contactéd with
a table when thé toner develOping frame is rested

on a table:

Fig. 38 is an exploded partial perspective view

P



Then, as shown in Fig. 43, when the protruded rib 40 exceeds g
gui de portion 18b, the process cartridge B is rotated slightl

anti - clockwi se direction by the urging forces of the pregsgre ne
19, thereby supporting the shaft 21 on the first guide portfo
the process cartridge B is further insertd¥,-as show in Fi
process cartridge B is further rotated in the anti-clockw sle diTect+esny
with the result that the abutnent nenbers 20 of the frame A5_are engaged
by .the positishowingedcwesbod2 for coaneciing the ttonkre déveldpingl 1o
when the operator releases the process cartridge, as shown in Fig. 45, the
shaft 21 of tfeameosnadstbar cleagdng iframejiedcornecting members;

Fig. 39A is a perspective view showing a
condition that the connecting members are attached,
and Fig. 39B is a sectional view showing a condition
that the connecting members are attached:

. Fig. 40 is a partial perspective view showing
a left end surface of a process cartridge;

Fig. 41 is an elevational sectional view
showing a condition that the process cartridge is
mounted to an image forming apparatus;

Figs. 42 to 45 are enlarged partial sectional
views showing a condition that the process cartridge
is mounted to the image forming apparatus;

Fig. 46 is an enlarged partiai sectional view
showing a condition that the process cartridge is
dismounted from the image forming apparatus:;

Fig. 47 is a perspective view showing a
mechanism for opening and closing a laser shutter:;

Fig. 48 is a view shéwihg a gripper portion
on which iateral ribs are formed;

Fig. 49 is a perspective view showing a
condition that the gripper portion of the cartridge
is gripped by hand;

Fig. 50 is a perépective view showiﬁg a
9Tipper portion in.which a recess is formed:;

Fig; 51 is a perspective 'view showing a



bearing portion 18c by its own weight. In this case, the abyt

+ RERUACERENT ‘Sheer

20 are conpletely engaged by the positioning recesses 42,

that the process cartridge Bis nmounted to the franme 15 of h I mage
form ng apparatus while being pressurized by _the pressure e0d JAN 2000
Further, in this case, the helical gear 7¢c-d2 the phot osengi tlive drum 7 Is
meshed with the drive gear (refer to Fig. 6) in the franme 35, therepy
permtting the transm.ssion of the driving force. Further, when the

process cartri dgeipPet SpoPUibadon khitidpifPjEction iHeEPprReayr e
Fig. 52 is a partial perspective view showing
the arrangément of various contacts providéd on a
process cartridge;
Fig. 53 is a plan view showing the arréngement

of various contacts provided on an image forming

.

apparatus;
’ Fig. 54 is a sectional view showing a
relation between the contacts and'contactlpins;
Fig. 55 is a detection circuit for detecting
a toner remaining amounf;
Fig. 56 is a graph showing a relation between
a toner amount and & toner remaining amount detection
voltage;
Fig. 57 is a circuit accordihg to an embodiment
vwherein the cartridge mount is detected by an inve;ter:
Fig. 58 is a circuit according to an embodiment
wherein the cartridge mount is detected by a digital

signal;

~Fig. 59 is a fﬁnction bldck diagram of a
control means:

Fig. 60-is- an exploded perspective view of a
cleanlng frame showing an inner construction thereof;

Figs. 61 apd 62 are views showing a bearing
for o charger roller according to another embodiment:

Fig. 63 is a perspective view of a bearing

for
a Ch?rQEr roller according to a further embodiment:



-77- menbers 19 agai nst the process cartridge B are relievddRER A
| oweri ng novenent of the process cartridge.B. Thus, the oper at ‘
nounted the process cartridge B feels the "click" feeling to
recogni ze the fact that the process cart+idge B was positioned
mounting position. I nci dental ly,. Tﬁ@ abut ment nmenberfs L
apparatus frame 15 and the positioning recesses 42 of the pjocess
cartridge B are so arranged that abutment surfaces 20a, 42a
substantially in Fig. 64 is a view showing a mechanism for

preventing the deformation of a contact member,
according tb another embodiment:

Fig. 65 is a view showing a mechanism for
preventing the deformation of a contact member,
according to a further embodiment:

-

Fig. 66 is a view showing an embodiment

wherein a second rib on a developing frame is

sharpengd:

Fig. 672 is an explanatory view showing a
condition that an antenna wire is bent to a semi-
circular shape, and Fig. 67B is an explanatory view
showing a condition that the antenna wire is bent to
a trapezoidal_shape:

Fig. 68 is a view showing an embodiment wherein
a cut-out is formed in a developer frame and the
floating of an antenna wire is prevented by inserting
the antenna wire into the cut-out; and

Fig. 69 is a view showing an embodiment wherein
@ round hole is formed in a developer frame and the
floating of an antenna wire is prevented by inserting

the antenna wire into the round hole.

EEEQEQED DESCRIPTION OF THE PREFERRED EMBODIMENTS

First of all, a process cartridge and an
image forming apparatus using such process cartridge.

according to a first embodiment, will be explained

ey



parallel with each other. Thus, the abutnent nenbers 20 may ﬁﬁPMMTeSHEET
to the frame 15 in such a manner that the abutnent surfaceq q0a are
di sposed substantially horizontally. Therefore, the design {of QZe 2
abut rent nmenbers 20 -and the assenbling of the abutnent nenljerjs 4%% 000
frame 15 can be sinplified or facilitated® With the result |t Het—the |
di nensional - error is hard to occur. Accordingly, it is easy to nmount the
process cartridge Bto the franme 15 of the 'inmage form ng appararus

correctly. . . i 1]y, roller | nt.ed on each pressure'
menber 19, so tmlaht%%cés s{cﬁeﬁg&%e%r?%t%%%ém?éggrlnhﬁi %Q-%g nl%?’pressuri zing the

process cartri dge.Ryrat g QASE ford W WPEDCLEE BHAEEIAGRATS ddRgd | 5 Deing

Forming Apparatus Having Such Process Cartridge
Mounted thereto}: |

The whole construction of an image forming
apparatus is firstly explainéd. Incidentally, Fig. 1
is an elevational sectional view of a laser beam
printer having a pchess'cartridge moun ted fhereto.
according to one aspéct of the éresent invention,
Fig. 2 is a perspective view of the laser beam printer,
Fig. 3 is a cross-sectiocnal view of the procéss
cartridge, and Fig. 4 is a perspective view of the
process cartridge.

As shown in Fié, 1, the imége forming
apparatus A is so designed that a latent image is
formed on a photosensitive drum (as an example of an
image bearing member) by illuminating light image
from an optical system 1 onto the drum in response
to image information, and the latent image is developed
with developer (referred to as “toner" hereinafter)
to form a toner image. In synchronism with the
formation of the toner ifnage,” a recording medium 2
is fed by a convey means 3 to an image forming station
°f a process cartridge B, and, in the image forming
Station, the toner image formed on the photosen?itive
drum jg transferred onto the recording medium 2 by a

transfer means 4. Then, the recording medium 2 is



shifted while pressurizing t he pressure surfaces 41 by the (gr

==T] -
menbers 19. Further, in the .illustrated enbodi nent, while the ?kAéﬁMﬁ@T SHEET
sur f aces -78- 41 of the prpcess

cartridge B pressurized by the rollers 19a were formed as sujf@cg? JA"f]ZUUU
configuration, such process surfaces may be ribbed-shape to|reduce the -
contacting area, thereby further reducing’ﬂﬁe' sliding reésistance: '

sent to a fixing means 5, where the transferred toner —
image is fixed to the recording_medium. Thereaftér,
the recordiﬁg medium is-diépharged to a discharge
portion 6. |

As shown in Fig. 3, in thé process cartridge
B providing the image forming station, the rotating
pbotosensitive drum (an example of'an image bearing
member)-7 is uniformly charged by a charger means 8.
The latent image is forméd on the photosensitive drum
7 by illuminating the light image from the optical
system 1 through an exposure_portion 9, and then the
latent image is developed by a developing means 10
to visualize the image as a toner image. The toner
image is then'transferred onto the recording medium
2. On the other hand, after the transferring opera-
tion, the residual toner remaining on.the photo-
sensitive drum 7 is removed by a cleaning means 1l.

Incidentally, the process cartridge B

Comprises a toner frame 12 as a first frame having a

20 toner reservoir, a'developing frame 13 as a second
frame having a developing sleeve, and a cleaning
frame 14 as a third frame having the photosensitive
drum 7 and the cleaning means 11 and the like. 1In
Fig. 2, the reference numeral l1l5a denotes an opera-

25

tion portion on which a recording copy number setting
button, , density setting button, a test print

button, a lamp for infdrming of the exchange of the




Further, as apparent fromthe sectional view in Fig. 1 and thaspmmm M‘PE::T
viewin Fig. 4, the wupper portion of the process cartridge irs—mrede
substantially flat, and the flat upper surface of the procegs Cq5#. e is
substantially in paraIIeI with the cartridge mounting direcyi rJAﬁ
cartridge nounting space in the frane 15-0f the i mage form figlapparatus
can be mnimzed, and the space in the process cartridge B {for exanple,
spaces for the toner reservoir and the waste toner reservoi F—canr—be-tsed
efficiently. cartridgédwhivh aiilex tbandesuheneahaapéaceaadcnhbrl dge Bis
di snounted, as shown in Fig. 46, the process

like are provided.

Next, various parts of the image forming
apparatus A and the process cartridge B mounted thereto
will)l be fully explained.

{Image Forming Apparatus}:

First of all, regarding the various parts of
the imagé forming apparatus A, the optical system,
convey means, transfer means, fixing means and
cartridge mounting means will be described in order;
(Optical System): .

The optical system 1 serves to illuminate the
light image onto the photosensitive drum 7 in
response to the image information sent from an exterﬁal
device and the like. As shown in Fig. 1, the optical
system comprises an optical unit 1la in which a
polygon mirror lb, a scanner motor lc, 2 focusing
lens 1ld, a reflection mirror le and a laser diode 1f
are accommodated and which is disposed within a frame
15 of the apparatus A.

When an image signal is given from an external
device such as a computer, a word processor and the
like (refer to host 62 (Fig. 59)). the laser diode
1f emits the light in response to the image signal,
which light is sent to the polygon Mirror 1b as image
light. The polygon mirror lb is rotated at a high

Speed by the scanner motor lc, and the image light




cartridge Bis rotated in the anti-clockw se direction (s

a) slightly, thereby permtting the riding of the protrude

t he stepped portion 18bl of the second guide portion 18b,
that the process cartridge can be disnmounted by draw ng of
cartridge as it is. Incidentally, whem 1he process cartri{l
in the anti-cl ockw se dlrectlon If the cartridge is rota

SHERLACEHERT ShHeY

wth the result

{] t 1057 JADE2000 |
g B is rotatefd
ed excessivery,

the auxiliary rib - 79 -

reflected by the polygon mirror lb is illuminated onto
the photosensitive drum 7 via the focusing lens 1ld
‘and the refiection mirror le, thereby selectively
exposing the surface of the photosensitive drum 7

to form a latent image correspénding to the image
information on the photosensitive'drum 7.

(Recording Medium Coﬁvey Means):

Next, the convey means 3 for conveying or
feeding the recording medium (for example, an OHP
sheet, thin £ilm or the like) 2 will be explained.
The convey means 3 according to the illustrated
embodiment permits both the manual sheet supply and
the cassette sheet supply. As shown in Fig. 1, in
the manual sheet supply. one or more recording medium
2 is set on a sheet supply tray 3a and then the imagé
forming operation is started. As a result, the
recording medium 2 on the sheet supply tray 3a is
sent into the image forming apparatus by the
rotation of a.pick-up roller 3b. Incidentally, a
Plurality of recording media 2 are set on the sheet
. Supply tray, the recording media are separated one by
One by a pair of separation rollers' 3cly, 3¢2;- and
the separated recording medium is conveyed until a
leading end of the recording medium is abutted
2%ainst a nip between a pair of regist rollers 3dl,
392, The paired regist rollers 3dl, 3d2 are rotated

in Tesponse to the image forming operation to feed



43 (refer to Fig: 4) is abutted against the shutter cam

0 0, fomm
regarding the left guide nmenber 17, the protruded rib 40 igka ﬁi@@T ﬁﬂ%ﬂ

agai nst the rocking novenent regul ating guide portion (rgfgqr to Fig. 5))
t hereby regul ating anti-clockw se rotation,,of the procesy dargyi $a¢ 2000
Further, when the process cartridge is nn&ﬁted, the auxi-lfigry rib 43

provided at the right side of the process cartridge is
t he second gui de portio

.18b h h ' !égl.ggd h
protruded rib 4pe EPS9F§&89af“aeltaﬁ'é}q été%:%%e%qgﬁ]epégﬁ%l?gdge | T

bet ween the secon

L)

iinserted-between

S inserted
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. medium 2 is'conveyed to the fixing means 5, and
then is discharged onto-the discharge portion 6 by
a pair of intermediate discharge rollers 3e and a pair
of dischafge rollers 3fl..3f2. Incidentally, guide
members 3g for guiding the recording medium 2 are -
arranged between the fixing means and the intermediate
discharge rollers and between the intermediate
discharge rollers and the péired discharge rollers.
- Furthér, the sheet supply tray 3a comprises
‘an inner member 3al and an outer member 3a2. 1In an
inoperative condition, the inner member 3al is
contained in the outef member 3a2, and, as shown in
Fig. 2, the outer member 3a2 constitutes a portion
of the frame 15 of the apparatus.

On the other hand, for the cassette sheet
Supply, as shown in Fig. 1, a mounting portion for a
Cassette 3h is provided at a lower portion within
the frame 15. When the manual sheet supply is.not
effected, the recording media 2 in the caséette 3h
Mounted in the mounting portion are sent to the paired
Tegist rollers 3dl, 3d2 one by one from the upﬁermost
One byithe rotation of a pick-up roller 3i and a
feed roller 3j. At a downstream side of the paired
Tegist rollers 341, 3d2, the recording medium is

c .
°Veyed in the same manner as the manual sheet supply-




t he novi ng paths when the process cartridge B is nounted
are further regqulated, thereby nounting and disnmounting t

cartridge B nore snoothly. (Drum Shutter. Qpening/ d osing anstructlon)

The drum shutter 35 is opened and closed in response to t

di smounting novenment of the process cart#9dge. Now, the openi_ng/closing
{As shown T n Fig.

operation of the drumshutter will be expl ai ned.

4, the drum shutipernddhthady, ahseasowpSkt iservesh o Wi tedy
shaf t 35c, "and the link portion 35a is pivotally nmounted

e |nd3AtJ AN 26004

pted-around a

on the shaft

35c for nnvenen&mbsgabbéabaenhet95 g§hm recording medium 2 in the

cassette 3h.
(Transfer Means):

The transfer means 4 servés to transfer the
toner image formed on the photosensitive drum 7 onto
the recording medium 2, and, as shown in Fig. 1,
comprises a transfer roller 4. More particularly,
the recording medium 2 is urged against the
photosensitive drum 7 of the process cartridge B
_mounted on a mounting means (described iater) by
the transfer roller 4, and, by applying a voltage
having the polarity opposite to that of the toner
image formed on the photosensitive drum 7 to the
transfer roller 4 (in the illustrated embodiment,
by effecting the constant current control with DC
voltage of about 1000 V), the toner image on the

Photosensitive drum 7 is transferred onto the
Tecording medium 2.

(Fixing Means):

The fixing means 5 serves to fix the toner
‘Mage transferred to the recording. medium 2 by the
aPPlication of the voltage to fhe trahsfer roller 4
onto the recofding medium 2. As shown in Fig. 1, the
fixing Means comprises a rotating drive roller 5a,
and a driven fixing roller 5b having a ‘heater S5c

ther
®in ang urged against the drive roller Sa.



portion 35b. Thus, when the link portion 35a is REPLACEMENT SHEET
- 80- pi voted, the armportion 35b is also pivoted, thereb ope -

closing the drum shutter 35. Further, a |link boss 35d is pfo rﬁzd%g@o
the arm portion 35b. By engaging the Iinégportion 35a and. f{he¢ | H
the drum shutter will be explained in

35d by the shutter cam portion 18d, the~dftum shutter 35 isjo
cl osed. The opening and cl osi ng of
connection with

More particularly, while the recording.medium 2
to which the toner image was transferred at the image
‘forming station is being passed between the drive

roller Sa and the fixing roller 5b, the recording medium
is subjected to pressure due to the abutment between

the rollers 5a, 5b and heat due to the heating of

the fixing roller 56. thereby fixing the transferred
toner image to the récordipg medium 2.

(Cartridge Mounting Means):

The cartridge mounting means for mounting the
process cartridge B is provided in tﬁe image forming
apparatus A. After an opening/closing cover 16 is
opened, the mounting or dismounting of the process
cartridge B is effected. More particularly, the
opening/closing cover 16 is pivotally mounted on an
upper part of the frame 15 via hinges l6a. On the
other hand, as shown in Figs. 5 and 6, a left guide
member 17 and a right guide member 18 are attached
to inner side walls. The guide members 17, 18 have
first guide portions 17a, 18a which are inclined
forwardly and downwardly, and second guide portions
17b, 18b which are disposed above the first guide
Portions. The guide portions 17a, 17b and 18a, 18b
are arranged with left/right symmetry. Bearing
POrtionsg 17c, 18c (described later) for supporting
drum bearings of the process cartridge B are fofmed on

e .
Nds of the first guide portions -17a, 1l8a,



the nounting of the process cartridge B to the inage for
with reference to Figs. 41 to 45. As shown in Fifgs:

Y

'MSSHEE'Te

shutter cam portion 18d provided on the right guide me 18 has a Tl

cam portion 18dl1 engaged by the link portion 35a, and a |sqc q? wtlo
e |rst

18d2 engaged by the link boss 35d. An incl2hed angl e of |tH cam

st

portion 18dl is substantially the sane as that of the sgcomigurde—poertio
e B, and

[i
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the first cam gi!gpe 1fdimea on the é@c%“ﬂ}”@ui%ﬁe':'&rt%nmshfsgfocess

'S pus
respectively.

Further, the left guide member 17 has a
cartridge rocking movement regulating guide portion
174 which is disposed above the second guide portion
170. The right guide member 18 has a shutter cam
portion 184 for opening and closing a drum shutter 35
of the précess cartridge B, which cam portion is
disposed above the second guide portion 18b.

Further, pressure membefs 19 are disposed
above the rocking movement reguléting guide portion
174 and the shutter cam portion 18d, which pressure
members serve to bias the mounted process cai‘tridge
B downwardly via torsion coil springs l9a. Further,
abutment meinbers 20 for positioning the process
cartridge B ére arranged at front sides of the left
and right guide members 17, 18 (front sides in a
cartridge ‘inserting direction).

After the opening/closing cover 16 is opened,
the process cartridge B can be mounted within the
image forming apparatus while being guided by the
first ang second guide portions l17a, 18a and 17b, 18b
°f the left ang right guide members 17, 18. The
Mounting Operation for the process cartridge will

be
®*Plained after the construction of the process

Cartri
Ttridge jig described.



portion 35a is engaged by the first camportion 18dl of tfh CAm
portion 18d as shown in Fig. 42, thereby rotating the |i k%, Eﬂﬁ@f’“& EET -
around the shaft 35c. As a result, the armportion 35b i rotated to opg¢n
the drum shutter 35; however, in this case, the drumshufitér g3 JXN 2060
conpl etely opened but - 22 - -81:f s in a
so-called half open condition. Wen the cartridge B is fgrther pustet

o)

shown in Fig. 43, .
' {Process Cartridge}:

Next, various parts of the process cartridgg
B which is to be mounted to the image forming

| apparatus A will now be described.

The process cartridge B includes an image
bearing member, and at least one process means.. The
process means may be, for example, a charger means
for charging a. surface of the image beéring member,
a developing means for developing a latent image |
formed on the image bearing member to form a toner
image, a cleaning means for removin§ residual toner
remaining on the image bearing member, and the like.
As shown in Fig. 3, the précess car{:ridge B according |
to the illustrated embodiment comp.ri.ses a charger
means 8, exposure Qortion 9., developing means 10 for
performing a developing operation with toner and
€leaning means 11 which are arranged around an |
e‘]'e‘=t31‘0,phott.':graphic: photosensitive drum 7 as an image
bearing member and which are enclosed by a housing
Comprising a toner f-rame' 12, developing frame 13 and
Cleaning frame 14 to form a unit which can remgvably
be mounteq to the frame 15 of the image forming
Pparatus as a process cartridge B.
| Next, regafding the various parts of the_
p#°°ess cartridge B, .the photosen#itive drum 7, _
Charger means 8, exposure portion 9, developing means

10 | . - i in
8d cleaning means 11 will be fully explained i
o Order,



the rotation of the armportion 35b causes the di sengagenen
link portion 35a and the first camportion 18dl1 and at the :
engagenent between |ink boss 35d and the second cam portion|1Bd2.. And,
when the nmounting of the process cartri dgﬁ B is conpleted. h JAN?MQ.
45, the drumshutter 35 is conpletely opénfied so that the | ' medi um
2 fed below the cartridge does not interfere wth the drumfshutter.
I ncidentally, when the process cartridge B is drawn fromthe™ Pt
shown in Fig. d@hdtosehissitoive Dxum)er ocess cartridge B fromthe inage

form ng apparatus A, by a spring force of _a torsion coil spring 35e |ocked
to the arm portion 35/¥he jphotosensitive drum 7 according to the

illustrated‘embodiment'comprises a cylindrical drum
base 17a made of aluminiﬁm, and an organic
photosensitive layer 7b coated on an outer peripheral
surface of the drum base. As shown in Fig. 7, when
the photosensitive drum 7 is attached to the cleaning
frame 14 and a driving forée of a drive motor 71
(refer to Fig. 59) of the image forming apparatus is
transmitted to a helical gear 7c (refer to Fig. 8A)
secured to one longitudinal gnd'of the photosensitive
drum 7. the drum 7 is rotated in a direction shown

by the arrow in Fig. 1 in response to the image
forming operation.

Incidentally, as shown by the longitudinal
sect;gnal view in Fig. 8A, the photosensitive drum 7
is rotatably attached to the cleaning frame 14 by
fitting a boss 7d1 of a gear flange 7d attached to
One longitudinal end of the photosensitive drum into
e beari“? pPortion l4a of the frame 14 and by
inserting 8 metal (iron in the illustrated embodiment)
Shatt 21 into @ hole formed in a resin helical gear
' attacheq to the other end of the drum and by

. *Uring the shaft 21 to the frame 14. Further, the

8haf¢ 2
. 1 has ap integral shaft portion 2la and flange
b anq 44 secured

£ to the frame 14 by securing the

lange
2
1b to the frame 14 by screws. Further, the



shutter cam portion 18d-is engaged by the link boss 35d a

link portion 35a in an order opposite to the aforenention-d ! MBNTUSHEET
closing the drum shutter 35. The above- nenti oned jdfum shu -
serves to protect the photosensitive drumy7. In the illugtngat

embodi nent, other than the drum shutter <S58 the |aser shufft (I?g %%gpqyed
in the image form ng apparatus A. The | aser shutter constit :
reg the

i gh h bl | | '
[ ght path bl ogkLaosiEARE b8 Uohpiiadd'a 4ASE whédl!akd &

transmit the rotational force of the photosensitive

drum 7'rotafed via the helical gear 7c receiving the
driving forcé from the image forming apparatus to
the transfer roller 4, thereby rotating.the latter.
Further, the metal shaft 21 ié a conductive
member, and another conductive member 22 (made of
bronze phosphide in the illustrated embodiment) is
arranged to contact with an inner surface of the
aluminium drum base 7a of the photosensitive drum at
the end thereof into which the metal shaft 21 is
inserted, so that. when the ﬁet&l shaft 21 is inserted,
it is contacted with the conductive member 22.
Consequently, the photosénsitive drum 7 is earthed
to the image forming apparatus through the conductive
member 22 and the metél shaft 21 as will be described
later. .That is to say, as shown in Fig. 9, the
conductive member 22 is fitted on and seéured by
bosses 7c2 formed on.a side surface of the'flange
Portion 7cl of the helical gear 7c¢, énd has a hole or
o°pening 22a into which the ﬁetal éhaft 21 is to be
inserted. Further; a contact portion- 22b-having.a
SPring feature is also provided to extend into the
OPening 22a. When the metal shaft 21 is inserted into
the Opening, it is contacted with the cdntact member

226 while urging the latter. Further, the conductive

' Member 22 ig provided with bifurcated pawl portions




- 82-  photosensitive drum7 fromleaking fromthe optic IRHﬂﬂCEMEﬂT@#@ET
the image form ng apparatus) in an inoperative condition}o :

(Laser Light Path Bl ocking Means): Next, the constfu

| aser light path blocking means will be explalned As sho

the optical unit la is provided with an dp@ﬁrng | al thrqudk

| aser light is illumnated onto the photosensitive drumj7, and t he

| aser
shutter 46 is formed froma negal'glate bent _to cover. the %¥6n|n 1al 1
That is to say,22tepretepding in the left and right directi

that, when the flange portion 7c¢l is inserted into
the photoseﬁsitive drum 7, the pawl portions 22c¢
are contacted with the inner surface of the
photosensitive drum 7.

In the image forming operation, the
photosensitive drum 7 is rotated, and the surface of
the photosensitive druﬁ 7 is uniformly charged by _
applying the DC véltage and AC voltage in an overlapped
fashion to the charger roller 8. Incidentally, in
this case; in order to chargg the surface of the
photosensitive drum 7 uniformly, it is preferable
that the DC voltage and AC voltage are applied_to tbé
charger roller 8 in the overlapped fashion and the
frequency of the AC voltage is increased.; However,
if the frequency of the AC voltage exceeds about 200
Hz, it is feared that a so-called "charging noise"
due to the vibration of the photosensitive drum 7
and the charger roller 8 is increased.

More particularly, when the AC voltage is
applied to the chérger roller 8, an electrostatic
attraction force is generated between the photo-
Sensitive drum 7 and the charger roller 8, and the
Attraction force is strong at the maximum and minimum
Values of the AC voltage, whereby the chérger roller 8
18 attracteq toward the phdtosensitive drum 7 while -

®forming elastically. On the other.hand, the




shutter 46 has a shutter portion 46a conprising the bent Tat—pH
a link portion 46b disposed at the left of the shutter por iédﬂéﬁﬂMENT
integrally formed therewith. The |l aser shutter 46 is pivotgally

the frame 15 of the inmage formng apparatus via shafts 46¢

Further, in the vicinity of the |eft guide 26renber 17 for -gui igg?t,ﬁé'mﬂﬂ
process cartridge B, an arm nenber 47 is pivotally nounte a.shaft g
47a. . The arm npbslcéiohaf r 3 kP4t BRe i Nk portion 46b
of the |aser shutterc4é°and°?§£ ggs?EESEggé?gagggt againgt thé™end of the
process cartrigee Fndleaté heatalt brdgReBatsvBRtBge] WA thN@ne result

SHEET

that the charger roller 8 tends to separate from the
photosensitive drum 7 by the restoring force due to
the elastic deformation. Consequently, the
photosensitive drum 7 and the charger roller 8 are
vibrated at the freqﬁency'greatef than the £frequency
"of the applied AC voitage_by twice. Further, when
the charger roller 8 is attracted to the photosensitive
drum 7, the rotations of the roller and the drum are
braked, thereby generating th? vibration due to the
stick slip (generated as if a wet glass is fubbed by
a finger):; this vibration cahées the charging noise.
Thus, according to the illustrated embodiment,
in order to reduce the vibration_of the photosensitive
drum 7, as shown by the sectional views in Figs. 8aA
and 8B, a filler 7e formed from a rigid body or
elastic body is arranged in the photosensitive drum
7 at a central portion in the longitudinal direction

thereof. The material of the filler 7e may be metal

Such as aluminium or brass, or ceramics such as

Cement or gypsum.,. or rubber such .as natural rubber.or

the like. 1In consideration of the productivity,

workability, and effect of weight and cost, the

Material of the filler may be appropriately selected

8mong them. Incidentally, in the illustrated

e : '
Mbodiment, the filler 7e is made of aluminium having



frame 15 of the apparatus.
cartridge B is inserted while being guided by the left
- 83 - and right guide nenbers 17, 18, an openi ng/cl osi
cartridge B pushes the armnenber 47 in a direction sho
in Fig. 47. As a result the free end of &he arm nenber

portion 46b of the |aser shutter 46, thereby rotating t
46b in a directécng

Wth this arrangenent

g
\n
7

RERLACEMENT SHEET.
@TrigAN 2000t h

by the arrow p
urges the 1Tnk

1%

v

shutter portion

w f@@@mof about 120 grams.

The shape or configuration of the filler 7e
may be soli& cylindrical or hollow pylindrical (in
the illustrated embédiment. as shown in Fig. 8B, the
filler is formed as the solid cylinder). For
example, fhe filler 7e having an outer diameter smaller
than an inner diameter of the photosensitive drum 7
by about 100 um is inserted into the hollow drum base
7a, thus attaching the filler to the photosensitive
drum. That is to say, the gap between the drum base
7a and the filler 7e is kept .to 100 ym at the maximum,
and an adhesive (for example, cyanéacrylate group,
epoxy resin group or the like).is-applied'to an
outer surface of the filler or the inner surface of
the drum base 7a, thereby adhering the filler 7e to
the inner surface of the drum base 7a.

As mentioned above, by providing the filler

7e in the photosensitive drum 7, the. photosensitive
drum 7 is rotated stably, thereby suppressing the
Vibration due to the rotation of the photosensitive
drum 7 during the image forming operation. As a
Tresult, even when the frequency of the AC voltage
3Pplied to the charger roller 8 is increased, it is
p‘_’ssible to suppress the charging noise.
(Charger Means):
The charger means serves to charge the éurface

of : .
the photosensitive drum 7. In the illustrated



by the arrow b. Consequently, the opening lal of the optdical unif lais

opened, thus permtting the illumnation of the laser |
phot osensitive drum 7. Further, by a biasing fofc
spring attached to the link portion 46b of the |aser sh
shutter 46 is always biased toward a_dpgection to close
Thus, when the operator disnounts the process cartridge
form ng apparatus A, since the urging force of the arm
rel eased, the laser shutter 46 automatically closes thef

| gHEPL(NGEME‘WeSHEET

- anl NN
it f er 46 the | asef

t he oh 00 al

Bl_fromthe i €
renber 47 i s
~epeni-ng—l-al_hy ]

the spring foréfoedihéRtsPal BHa$ding method of a so-called contact

type as disclosed in the Japanese Patent Laid-open

No. 63-149669 is used. More particularly, as shown

in Fig. 10, the charger roller § is rotatably mounted

on the cleaning frame 14. The charger roller 8

comprises a metal roller shaft 8a, an elastic

tonductive layer around the roller shaft,

a high

resistive elastic layer around the conductive layer,

and a protection film around the high resistive layer.

The elastic conductive layer is formed from an

elastic rubber layer made of EPDM or NBR dispersing

carbon powder therein, and acts to direct

voltage to the roller shaft 8a. Further,

the bias

‘the high

resistive elastic layer is ‘made of urethane rubber

dispersing a small amount of conductive fine powder

(for example, carbon powder), and acts to

prevent the

abrupt reduction of the bias voltage by limiting the

leak current to the photosensitive drum 7

even when

the charger roller having high conductivity such as a

Pin hole is opposed to the. photosensitive drum 7.

Further, the protection film is méde of N-methyl

Methoxyl nylofi™a

n-and acts to prevent the deterioration

°f the surface of the photosensitive drum
Plastic material of the conductive elastic
and/or the high resistive elastic layer is
“ith the photosensitive layer.

The roller shaft 8a is attached to

’/.

7 if the
layer

contacted

the frame



Accordingly, other than the case where the Process cartri
to the inage forming apparatus to pernit the inage recordifn§E
the laser light is prevented fromillumnating onto the phof -
drum?7 and the like fromthe optical unit la. Further, sipcg the link

portion 46b and the arm nenber 47 for-d&%ni ng and cl osi ngj the ]dANanuu
shutter 46 are positioned in the vicinity of

- 84 - the left guide nenber 17 and opposite to the right
14 via bearings 23, 24 slidable slightly towar

photosensitive drum 7, which bearings are biased
toward the photosensitive drum 7 by springs 25,
thereby contacting the charger roller 8 with the

photosensitive drum 7.

In the image forming operation, the charger
roller 8 is rotatingly driﬁen by the rotation of the
p;otosensitive drum 7 while applying the DC voltage
and AC voltage in the overlapped fashion to'the
charger roller-s as mentionéd above, thereby uniformly
charging: the surface of the photosensitive drum 7.

To this end, a metal contact member 26 having a spring
feature is contacted with one end of the metal roller
shaft 8a, thereby permitting the application of the
voltage from the image forming apparatus to the
charger roller 8.

Further, a regulating member l4b for
suppfessing the defofmation of the contact member 26
is formed on the cleaning frame 14 so_that, even if
any force directing toward the left in Fig. 10 is
applied to the roller shaft 8a resulting from the
dropping of the process cartridgeB-or -the-like.,.the.
contact member 26 is preventedzfrom being deformed
Plastically by contacting the contact member 26
2gainst the regulating member 14b. Further, since
the regulating member l4b limits the axial movement

(toward the left in Fig. 10) of the charger roller 8,



.gui de nenber 18, the space for installing these elenents clhrREPEA
effectively. Accordingly, the effective use of the space dan
and, thus, the apparatus can be made small-sized. Incide tclui in the
illustrated enbodi ment, as shown in Fig. 48, the positionjw 7t

proj ection 14m

the longitudinal end of the cartridge by a distance Y1 of fabout 5 -
(OFfset of Gipper Portion): As shown in Fig. 48,

JAN 2000

apart

is abutted agai nst the args menher 47 is spac fro

oper at or nDuntsthehchpEGGGS$Qi%anl&kﬁﬁEalwayaemanagelhednongthapparatus A,

the projection

14m (acting as an opening
photosensitive drum 7.

On the other hand, the positioning of the

other end of the charger roller 8 is effected by

. the bearing 24. That is to say. as shown in Fig. 10,

the bearing 24 has a hooked abutment portion 24a
integrally formed therewith. By abutting the other
end of the roller éhaft 8a of the charger roller 8
against the abutment portion 24a, the right (Fig. 10)
axial movement of the charger roller 8 is limited.
The bearing 24 is made of polyacetal (POM) which has

the good anti-wear feature and provides the good

"slidability with respect to the metal roller shaft 8a.

‘the frame 14.

As mentioned above, the both ends of the
roller shaft 8a are abutted against the anti-wear
bearing 24 and the contact member 26 to limit the
axial movement of the charger roller 8, thereby
Preventing the roller shaft 8a from contacting with
If the axial movement of the charger
roller 8 is limited by abutting the ends of the roller
shaft 8a against the frame 14 directly, the frame 14
Must be made from material such as polyphenylene
Oxide resin (PPO) having the good anti-wear feature
with respect to the metal roller shaft 8a. To the
Contrary, as in the illustrated embodiment, when the |
Toller sh&fﬁ 8a is not directly contacted wiﬁh the

£ .
Tame 14, it is not required to increase the anti-wear




menber) provided at the left (in tongitudinal or

t hrust direction)
shoul der portion of the process cartridge B urges the arm T .
opening and closing the |aser shutter 46) provided on the frngL ‘?META@ SHEET
apparatus. Substantially at the sane tinme, the netal shaft |2} (having a
diameter X1 of about 10 mmand a protrudirgl amount X2 of abouf TTYAN 2009
protruded fromthe right side of the process cartridge B an cting as a
drumearth is contacted i th,.an earthing contact nenher. (el gcirC contacty
51 having a st 'F’éa‘?{lr'\év‘ear{fﬂ?‘ﬁvﬁ'aéd H“tshe"l“ré:_ﬂ? l‘i(sn t us.
Zthng’ the Idilofonihel HEVELEHe 91 L% YeIlMadd UF Yol fWeyflhL! doe B 1S

resin (PS) which is more cheap, rather than PPO,
thereby reducing the manufacturing cost of the process

cartridge B.

Incidentally, the material of the bearing 24
ig not limited to polyacetal, but may be other material
;uch as nylon, so long as the material has the high
anti-wear ability with respect to the metal roller
shaft 8a.

According to the illustrated embodiment, the
voltage applied to the charger roller 8 to charge the
photosgnsitive drum 7 has an AC component Vpp of about
1800 V and DC component VDCl of about -670 V, and the
constant current control is effected. .

(Exposure Portion):

The exposure portion 9 serves to form an
electrostatic lateni image on the photosensitive drum
7 uniformly charged by the charger roller 8, by
exposing the light image from the optical syétem 1
onto the photosensitive drum. As shown by the
Perspective view in Fig;”4;“thé"ExposurE‘pbrttUn iw

.°6nstituted by an opening portion 9 which is formed
in an upper surface between the_deveioping frame 13

25

and the cleaning frame 14 and through which the image
light passes. That is to say, by providing a

Tectangular notch 9a in an upper surface 13r of the



- 85 - agai nst the shutter cam portion 18d of the frane—to—jgggﬁ?—;he_,_.
drum shutter 35. Accordi ngly, when the cartridge. B RESL NTASHEET
the left side of the cartridge B in the |ongitudinal di rgctfion 173 :
subjected to a load for resisting to the -biasing force of thqu?pr'gggéﬂb,
in order to open the |aser shutter 46.- 3¢n.the other hand,| tlhe '@A

- of the process cartridge B is subjected to a |oad for 'def(rﬁ'
contact menber 51 having the spr

developing frame 13gand by arranglng an upper—welil——— ...

portion 1l4n of the cleaning frame 14 to cover a
portion of the'notch 9a, the exposuré portion 9 is
formed.

(Developing Means):

Next, the developing means will be explained.
The developing means serves tn visualize the
elec;rostatic latent image formed on the photosensitive
drum 7 by the aforementioned exposure with toner to
form a toner image. Incidentally. although thg image
forming apparatus A'can utilize both magnetic toner
and non-magnetic toner, in fhe illuétrated embodiment,
an example that a process cartridge B cnntaining
magnetic toner as one-cdmponent magnetic developer is
mounted to the image forming apparatus is shown.

The magnetic toner used in the developing
operation utilizes polystyrene resin as the binding
resin, and preferably utilizes styrene acrylic resin.
COI;ring material which can be added to the magnetic
toner may be conventional carbon black, copper

- Phthalocyanine, iron black or the like.

Further, magnetic.fine particles included in
the magnetic toner are made from material which can
be magnetized in the magnetic f£ield and which may be
ferromagnetic metal powder such as iron, cobalt,

Nickel, or alloy or compound such as magnetite or

ferrite.



feature due to the contact between the netal shaft- 21 and theRERUACEMY
contact nenber 51, and a |load for resisting to the biasing Jo
torsion coil spring 35e in order to open the drum shutter 3p.
il lustrated enbodi nent, anong the above |oads, the |oad for
drum shutter 35 is greatest. As a resul t,33ren the cartridde
I nserted, the cartridge is subjected to the load offset frgma
| ongi tudi nal center C2 of the cartri L

. , Thus, in !
embodi ment, as shown A% QYD 4oy th FFS§1?261aWée§rﬂ&n@égﬁu?that the -

Iongitudinal center. Cl of the ribs (¢qnstitutin ripper, ortlon of
the cartridge mhe deeleRing Jppans 18"%or o q "the Yonk

with the magnetic toner has a toner reservoir 1l0a

BT SHEeT

for containing toner, and a toner feed member 10b
for feeding out the toner is disposed in the toner
reservoir 1l0a, which feed memﬁer is rotated in a
direction shown by the arrow. Furthgr, by using the
fed out toner and by rotating a developing sleeve_lOd
having a magﬁet 10c therein, a thin toner layer is_
formed on the developing sleeve. When the toner layer
is formed on the developing sleeve 104, the friction
charging charge sufficient to develop the
electrostatic latent iﬁage on the photosensitive drum
7 can be obtained due to the friction between the toner
and the developing sleeve 10d. further, a devéloping
blade 10e for regulating a thickﬁess of the toner
layer is provided to abut against the surface of the
developing sleeve' 10d. |

In the illustrated embodiment, as the
developing bias, the AC component Vpp of about 1600 V
and the DC component vDC2 6f about -500 V are applied.
Incidentally, in a relati&n between the DC component
VDC2 of this developing bias and the DC component
VDC1l of the aforementioned charging bias, if a
Value (VDCl - VDC2) becomes greater than -50 V
(becomes greater toward the plus side), it is feared

that the fog occurs.



the longitudinal center C2 of the process cartridge B towa OHEPLQCEJ{@E
the link portion 35a of the drum shutter 35 and the netal
(conductive menber) 21 are provided. That ‘is to say, in the
enbodi nment, the |ongitudinal center Cl ,
of the ribs 12d is offset fromthe center3f£2 of the |[|ongitpd
L11 (about 300 mm) of the process cartridge B by about 10 h - J
| ongi tudinal center Cl of the ribs 12d is offset froma center of a '
Incidentally, the toner reservoir 1l0a and the

toner feed member 10b are formed in the toner frame
12; whereas; the developing sleeve 104 and the
developing blade 1l0e are attached to the developing
frame 13. Longitudinal abutment portions of the
frames 12, 13 are bonded to each other by ultrasonic
welding, thereby infegrally connecting these frames.

The developing sleeve 104 on which the toner
layer is formed and the photosensitive drum 7 are

1 positioned to be spaced apart'from each other with

a small gap (about 250 um). To this end, in the
illustrated embodiment, as shown by the exploded
perspective view in Fig. 11, abutment rings 10f each
having an outer diameter greater than an outer diameter
of the developing sleeve 104 by a value corresponding
to the above-mentioned gap are arranged in the
vicinity of both axial ends of the developing sleeve
104 and out of a toner forming area on the developing
Sle;;e, which abutment rings are abutted against the -
photosensitive drum 7 out of a latent image forming
area thereon.

Further, a gear (helical gear) 1l0g is éttached
to one axial end of the deﬁeloping sleeve 104 so
that the gear 109.can be rotated together with the
deVeioping sleeve 10d. When the developing frame 13
1S bonded to the cleaning frame 14, the gear 1o§ is

Meshed with the helical gear 7c of the photosensitive



recordi ng medi um convey path when the process cartridge B i BBHHCEMENPSH

the image form ng apparatus A by about 10 mmor is offset ffyo EET
| ongi tudi nal center of the photosensitive drum7 of the pr Ss,. cartridge
B by about 10 ). Wth this arrangement, when the fcdrt 9 ?odANE00D s
nounted to the imge form ng apparatus A - shown in Fig. {4
operator grips the right side from the |ongitudinal center {C2 of the )

cartridge B, i.drum 7 so dehahethethevelop ing tsileev@sd 0l dane er.__
35 is provided to insert the cartridge into the frame of the apparatus. o

To do so, in tHeobadiRfl tRii the retatienoeiorthehPhofosensgjdiRe dmmsitle where
the link

Further, the gear 10g is meshed with a gear (not
shown) connected to the toner feed member 10b,
thereby transmitting the rotational force of the
photosensitive drum 7 to the toner feed member lbb.
With this arrangement, in the image forming
operation, by the rotétion'of the toner feed member
10b, the toner in the toner reservoir 1l0a is sent to
the developing sleeve 104, where the toner layer
having a constant thickness is formed on the
developing sleeve 10d by the éeveloping blade 1l0e,
and then the toner on the developing sleeve is
transfefred onto the electrostatic latent image formed
on the photosensitive drum 7.'_Incidenta;ly, the
formation of the.toner layer on the developing sleeve
104 ‘is effecfed by supplying the toner to only a.
carbon coating area of the developing sleeve 104, and
a4 relation between (a) the photoseﬁsitive layer
area on the photosensitive drum 7 along its longitu-
dinal (axial) direction and (b) the charging area
'éffected by the charger roller 8 and.(c) the toner
layer forming area (developing area).on the developing
‘Sleeve 10d is so selected to become (a) > (b} > (c).
Incidentally, the toner in the toner
Teservoir 10a must be prevented from leaking beéween

the developing sleeve 104 and the developing frame 13.



| REPLAGE
~portion 35a is provided is subjected to a force slightly greptF ‘:MEN--+EET

other side. Due to the offset of force, the |load for opening gnd_.¢l osing
the drum shutter 35 is cancell ed, whereby the cartridge B cgn (b ndAN 12090
inserted into the image form ng apparatus A w thout any play,

a_whol e.
Further, since the ribs 12d are di sposed L'Gparallel Wth tlhe -
phot osensitive drum 7 arranged in the |longlitudinal direction .
cartridge B, when the <cartridge is inserted while gripping the ribs 12d,

"To this end, in the illustrated embodiment, as shown

in Fig. 11, toner leak preventing elastic seals 1oh
are arrangea on both longitudinal end portions of an
opening 13a which is formed in the developing frame

13 and through which the toner is fed toward the
developing sleeve 104, and an elastic blow.sheet 10i
is arranged along a lower edge of the opening 1l3a to
contact with the whole length of the developing sleeve
lo04d.

Now, a thickness of each toner leak preventing
seal 10h is equal to a thickpéss_of a_stepped portion
formed on a lower edge 130 of the developing frame 13
so that, when the toner leak preventing seals 1l0h are
adhered to the developing frame 13, upper surfaces of
the seals 10h become flush with the lower edge l3o.

' The blow sheet 10i is adhered to an upper su:face
of the lower edge portioh 130 by a both-sided adhesive
tape (not shown). 2 (longitudinal) length of the
blo;-sheet 10i is longer than a (longitudinal) length
of the opening 13a, and béth longitudinal end
Portions of the blow sheet are overlapped with the
toner leak preventing seals 10h, and a (widthwise)
free edge of the blow sheet is urged against the
Peripheral surface of the developing sleeve 10d
along its length with an appropriate urging force.

The overlapped relation between the blow



- 87 - the longitudinal direction of the cartridge can ecsREVLAL‘EM T8
mai ntai ned in perpendicular to the. cartridge inserting dinfe

easily elimnating any plays at both | ongitudi nal ends of
during the insertion of the cartridge. I nci dent al

gripper portion -can be constituted by- 8ke ribs 12d as sh
It may be constituted by a recess 73 fornmed in - the frame gs shown 1 n Fig.
50 or may be constituted by - a projection or ridge 74 forned—on-the frane.

as shown inghie®t 2hd Tad tSndP Béak §hevghmppgrspauslwdlhﬂnpwwwe any
configuration so long as the operator

be fully described. Since the thickness of the

he cartrldge

RIAN) 2008he
in Fig. 48,

A4

developing Slade 10e is about 13 mm, as shown in Fig.
12, both longitudinal end poftions of the developing
blade 10e and the tonef leak'preventing seals 10h
cannot be overlapped, with the result that a small gap
10k i$ created between the end of the developing

bla&é ahd each toner leak preventing seal. And, the
toner leak preventing seals 10h are overlapped with
the blow sheet 10i at areas axially outwardly of the
gaps 10k. : _ .

Thus, when the toner layer is formed on the
developing sleeve 104, thg toner tm passing tprough
the gaps 10k is adhered to the developing sleeve 104
in a swelled condition. However, since there is
n6 ﬁoner leak preventing seals 10h in the rotating
areas of the toner tm, the toner tm is collected to
the toner reservoir 10a through the blow sheet 10i,

thereby preventing the toner from leaking out of the
Cartridge..

Further, Fig. 13A shows a section taken along
the line A - A in Fig. 11, and Fig. 13B shows a
section taken along the line B - B in Fig. 1ll. As |
Shown in Fig. i3A, the toner leak preventing seals 1l0h
and the blow sheet 10i are closely contacted with each
Other without bending at the overlapped aIGES..and

they become in parallel with each other. If the



exanpl e.

the coil
force of the

can easily grip it. Further, in the illustrate( EﬁkaﬁEMENV SHEET
an exanple that the gripper portion is arranged offset
.where the link portion 35a of the drum shutter 35 and #
provi ded was expl ai ned, the present invention is n
For exanple, when the spring 3grce of the spr
46 is strong and the Ioad for resisting to the} biasing force of

b1

thi
~the |hs

[

LPERy BB aN Ao Bhr doucRor Pt TReoEBREACE monber 51

the gripper porth?@h'%b@rw%kg¥j fgﬁngreventlng seals 1l0h as shown in

Figs. 1l4aA and 14B, it is feared that the toner leaks
between a gap between the éeals and the sheet.
However, in the illustrated embodiment, since the
blow sheet 10i is not bent and is closely contacted
with the toner leak preventing seals 10h, the risk
of the leakage of toner can be avoided.

Furtﬁer. in the illustrated embodiment, an
abutment angle between the free edge portion of the
blow sheet 10i and the peripheral surface of the
developing sleeve 104 is defined by the upper
surfaces of the toner leak preventing seals 1l0h,
and'there‘is no dispersion in the accuracy of the
upper surfaces of the toher leak preventing seals.
Thus, there is substantially no dispersion in the
initial setting accuracy of the abutment angle.
Further, since the blow sheet 10i is used in the
straight condition, the abutment angle of the blow
sheet 10i is difficult to change for a long time.
Thus, fhe toner contained in the toner reservoir 10a
is hard to leak between the blow sheet 10i and the
developing sleeve 104. |

Incidentally, regarding the leakage of toner,
it is feared that the toner is leaked between the
deVeloping blade l10e and the developing frame li.

To avoid this, in the illustrated embodiment, as



| REPLACEMENT sm:ﬂ
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toward. a side where the projection 14mis provided. 'In this yay;

ri pper portion is arranged offset - -
?omgfd apside where the frane is subjected to greater nountjpg réEZsM&ﬁgp“
generated due to the abutnent between the parts of the inage|fbrning
apparatus and the frame when the process T Tidge is nountefl to the inmage
form ng apparatus. (Explanation of Electric Contacts): Next——t-he
el ectric connectshawmbYiethevaersdonal views in Figs. 3 and 14, three

longitudinal ribs 13b, 13c, 134 are formed on a
poftion of fhe developing frame 13 against which the
developing blade 1l0e is abutted, so that the first
and secoﬁd ribs 13b, 13c are abutted against the
developing blade l0e and the third rib 134 is abutted
against a blade attachment member 10j such as a metal
plate for attaching the developing blade 1l0e.
Further, a free edge of the second rib 1l3c abutted
against the developing blade'iOe is shérpened so
that, when the firét rib 13b is abutted against the
developing blade 1l0e and thelthird rib 134 is
abutted against the blade attachment member 10j, the
sharpened edge of the second rib 13c is penetrated
into the developing blade made of rubber having a
thickness of about 1.3 mm. |

Further, the sharpened edgé of the second rib
13c is curved so that a central portion of the edge
in the longitudinal direction is convexly protruded
slightly more than both end portions of the edge.
Now, when the developing blade l0e is attached to the
developing frame 13, since portiops of the blade
attéchment member 107 neér both longitudinal edges
are secured by screws, the longitudinal central
Portion of the déveloping blade attached to the blade
attachment member may be deflected. However,

@ccording to the above arrangement, even if the



parts when the process cartridge B is nounted to the inmageREPIACEMENT SHEET
apparatus w Il .be expl ai ned. _ When the process caift rrdge—B—+s
nounted to the 1image form ng apparatus A, various contac ortions

provi ded on the process cartridge B are contacted wth v rif o7 ok 2000
portions provided in the frame 15 of the i-ABge form ng apparatus, thereb
electrically connecting the process cartridge B to the ifmge form ng

(made of st a nresEsleBareifn, af Fhe, YL A S AeReditd " AT BRE TBE et i ve
menber provi ded _ on épgﬁﬁ%g%gg?%gﬁfﬁﬁéﬁﬁﬂ?'igl ¥3§hf%§ ?ﬁ%@cghgg t he tpner

remai ni ng amouff9fs OWEr portion e devel opi ng
central porfion is protruded more than both end

portions (in a process cartridge capable of recording
an image on A4 size sheet, it is breferable to protrude
by 0.1 - 0.5 mm), the rib 1l3c can be surely penétrated
inté the developing blade 1l0e along its whole
longitudinal edge. Accordingly., there is no gap
between the developing frame 13 and the blade 1l0e,
thus preventing the toner from leaking between the'
blade and the developing frame.

If a gap is created between the second rib
l3c and the developing blade 10e and the toner is
leaked therebetween, since the third rib 134 is
abutted against thg blade attachment member 10j, the
leakage of toner is prevented by the third rib.
Pérticularly, since the abutment area between the
second rib 1l3c and the developing blade 10e is offset
(i.e. not aligned) with respect to the abutment area
between the third rib 134 and the blade attachment
member in by an amount corresponding to the thick-
ness of the developing.blade 10e, the toner is hard
to leak out of the cartridge through both the abutment
area between the second rib 13c and the developing
blade 10e and the abutment area between the third
rib 13d and the blade attachment member 10j.

Further, in the developing means 10 according



frame 13, and the devel opi ng bias contact portion 48 (made of
steel inthe illustrated enbodinent) as the conductive nenbe
the devel oping bias to the devel oing sleeve 10d is also expopefl
t he charging bias contact Portion 49 (nmade _of stainless stee
-89- illustrated enbodinent) as the condudtli Ve nenber for -
charging bias to the charger roller 8 is

to the illustrated embodiment, there is provid

toner remaining amount detection mechanism for
detecting tﬁe tbner remaining in the toner reservoir
10a. As shown in Figs. 11 and 15, this mechanism
comprises a metallic antenna wife 27 arranged at a
jointed zone between the toner frame 12 and the
detqioping frame 13 and in a toner passage from the
toner reservoir l0a to the developing sleeve 10d.

By acting the antenna wire 27 as a first elect;ode
ahd the_developing sleeve 104 as a second electrode,
the voltage is applied betwegn ?he first and second
electrodes. In this case, if there is any toner
between the electrodes, the electrostatic capacity
therebetween will be increased; whereas, if there is
no toner between the electrodes, the electrostatic
capacity will be decreased. Accordingly, by
deteéting the change in'the electrostatic capacity by
a control portion 60 (refer to Fig. 59), it is’
pPossible to detect the toner remaining amount. By
comparing an electric signal representative of the
electrostatic cabacity with a predetermined reference
value, it is possible to detect a "ﬁo toner"
condition. When the "no toner" condition is detected
by the control portion 60, for example, a lamp (alarm
for process cartridge exchange) is lightened to
inform an operator of the need for exchanging tﬁe

Process cartridge B. 1Incidentally, @ concrete circuit



exposed fromthe |ower portion of the cleaning frane 14. EPLACEMENT SHEET
particularly, with respect to the photosensitive drum?7, [hp contacCt J
n

portion 27a of the antenna line 27 and the devel opi ng bi COOH&??N
portion 48 are arranged at one side, and the charging bi: cont a ﬁ%in
49 is arranged at the other side:. Incidadgally, the chargj ng—btas—eenrt-act
portion 49 is integrally formed with the contact nenber 26 (Fig. 10).

In correspondence to these contacts, as shown in Fig. 53, wWih Tespéct to
the transfer rpbteadetlecting thectonelr remadniag amdry WL X ehi ch the
contact portion 27a of the antenna line 27 is cont act ed when the process
cartridge B isdescinibved later.

Regérding the jointed zone between the toner
frame 12 and the developing frame 13, since the
longitudinal jointed area is welded, the toner cannot
leak through this jointed area. However, the widthwise
jointed areas cannot be welded, because, as shown in
Fig. 11, an opening l2e formed in the toner frame
12 is sealingly covered by é cover £ilm 28 to prevent
the leakage of the toner in the toner reservoir 10a
of the process cértridge B agd'a free end of the
cover film 28 is exposed outwardly through the width-
wise jointed area (between the frames 12, 13) so that
in use the operator can pull the free end of the
cover film 28 to open the opening 1l2e. Theréfore. in
order to prevent the toner from leaking through the
widthwise jointed areas between the toner frame 12
and the developing frame 13, toner leak preventing
seals 29 are disposed at the widthwise jointed areas.

However, as mentioned above, since the
voltage is applied to the antenna wire or line 27,
one end of the antenna line 27 must -be protruded
outwardly through the jointed zone between the frames
12, 13 and a contact portion 27a is formed on the end
of the antenna line. To this end, the antenna line 27
must be protruded outwardly through the widthwis;

jointed area (between the toner frame 12 and the




and a devel opi ng bias contact pin 50b to mhlch t he devel

contact portion 48 is contacted are arranged at one side |msptmgwmr§ﬂ$ﬁ.
medi um f eedi ng direction, and a charging bias contact pi Foe—t-6~———-2uh

ke

the charging bias contact portion 49 is contacted is arrdnged at the
ot her side. Incidental Iy, as shown in-F%- 54, the conta¢t |pithé JAN: 2600
50c are attached to respective hol der covers 50d not to $l Lp_out of the

hol der covers an.be rot ed.fromgthe hol der, cqover The. cont act
pins are bldg 88&&P8|§r§ Bﬂ n¥BesG Wi taner 1e ak piéventing

seal 29 is adhered. 1In order to attach the. antenna

line 27 in this way, as shown in Fig. 16, a recess l3e
is formed in the devel&ping frame 13 at its jointed
zone, and an adhesive 30 such as silicone is coated

on the surface of the.recess 13e, and then the

antenna line 27 is adhered to the developing frame 13
by inserting the antenna line into the recess. When
the antenna line 27 is inserted into the recess 1l3e,
as shown in Fig. 16, the adhesive 30 coated on the
surface of'the recess 13e is projected from the

recess and éwdllen. If the adhesive 30 is cured in
the swelled condition, even when the toner leak
preventing seal 29 is ;dhered to the frame 13, the
seal 29 cannot be closely contacted with the developing
frame 13 completely, thereby often creating a
Cclearance 31. Although such clearance 31 is small,
since the toner comprises fine particles} it is feared
that the toner is leaked through the clearance 31l.

To avoid this, in the illustrated embodiment,
as shown in Fig. 17A, after the antenna line 27 is
inserted into the recess 1l3e having the adhesive 30
therein, the adhesive swollen from the recess 13e is
flattened or averaged along and on the antenna line
27 (as completély covering the antenna line 27) by
@ rod member or the like as shown in Fig. 17B.

Thereafter, as shown in Fig. 17C, when the toner leak



- 90- into a DC signal. Incidentally, a resistor R efr] Serves e

di scharge the capacitor CI. The el ectrostatic capﬁlcj t é‘@ﬁ{uﬁee
the devel oping sleeve 10d and the antenna |ine 27 depehdp p& no|
of toner exsisting between the devel oping sleeve 10d ahdl+t | |

27. That

| REPLACEMENT SHEET |

Is to say, when the toner existd44between both} conductors, sing

the dielectric constant between the conductors increases—tie

el ectrostati_c mtenylnsesménzsheswmm §oj ¢hiendfxamecd 3 Acth® dingl y,

as

seal 29 can be closely contacted with the surface (to
be jointed) of the developing frame 13 without any
clearance, thereby preventing the leakage of toner

completely. Incidentally. when the swelled adhesive

30 is averaged as shown in Fig. 17B, new adhesive

may be added to average the adhesive and completely

cover the antenna line 27.

Further, the contact portion 27a of the
antenna line 27 is exbosed outwardly. Therefore, -
it is fearad that the exposeq portion of the antenna
line 27 is érroneously struck against any body by
the operator dﬁring the handling of the process
cartridge B. Since the toner leak preventing seal 29
is made of foam urethane having a thickness of about
4 mm and is elastic, if the exposed portion of the
antenna line 27 is struck against any body, as shown
in Fig. 18aA, it is feared that the antenna line 27
is floated from the developing frame 13. Also in

this case, a small clearance 32 is created between

the frame 13 and the antenna line 27, resulting in

;he 1eakége of toner. To avoid this, in the
illustrated embodiment, as shown in Fig. 18B, a bent
portion 27b bent in an L-shape directing from the
developing frame 13 to tﬁe toner frame 12 is formed
on the antenna line 27 disposed in the jointed zone

between the toner frame 12 and the developing frame



the amount of the toner is decreased, since the dielectric |cOREEAGFMENT SHEET
bet ween the conductors is decreased and the electrostatic gapacity 1S ars
decreased, the voltage detected by the first peak hold cir UIt(L

decreased as the anount of the toner is reduced. t he ’W]gqm
hand, the output fromthe high voltage p r source HV is $u
devel oping sleeve 10d and is also .supplied to a derivativ circuit

d of f
(VoI ume T eqi st orlp-andta ENiRs Han REFEITRCEBin SEAGS Wi BEL 0831 s o of amp
i ode having tNGalhs Al Rilscllas/°CE VABLYE 4R 1L OLSRHELEELETLEN OUT"

t he vol une resi

to about l mm, the e}astlc deformation does not occur.
Accordingly, if the shock acts on the exposed portion
of the antenna line 27 as mentioned above, the antenna
line 27 does not float from the recess l3e of the
developing frame 13. Thus, since the clearance as
shown in Fig. 1l8A is not created, the risk of the

- leakage of the toner can be avoided.
(Toner Leak Preventing Seal):

Next, the toner leak:preventing seal 29 will
be explained. The toner leak preventing seals 29 are
adhered to both longitudinal end portions of the
opening l2e of the toner frame 12 by both-sided tapes}
As shown in Fig. 11, on the upper surface of the toner
leak preventing seal 29 disposed at a side that the
operatof draws out the cover film 28, a tear
preventing sheet 29a having a width narrower than a
width of the seal 29 and a thickness of about 0.01 -

1 mm is adhered.

: The reason why the tear preventing sheet 29a
is provided is as follows. That is to say. in use,
the operator must draw out the cover film 28 by hand
to open the opening l2e of the process cartridge
3. In this case, there is no problem when the
operator pulls the cover £ilm 28 in a film draw-out

direction (corresponding to'the longitudinal direction




converted into a DC signal by a second peak hold circuit dﬁﬁ%Aﬁﬂmmg'gHEgr
operation anplifier OA2, a diode D4, a capacitor C3 and ja [T SCargrrAg——

resi stor 91 (Toner Reraifni nt
Detection and Cartridge Munt Detection Crcuits): ‘ﬂgﬁrﬁ&mﬂ _
toner remaining anount detection and the_thgess cartri dgé—~mount_detectfo
in this apparatus will be explained. In thi's apparatus, |as

of the opening-lZe). However, as shown in'Fig. 19,
when the cover film is pulled in a direction
inclined wiih reépect to the film draw-out direction.
by an.angIe a, as shown in Fig. 20, the width of the
cover film 28 is shortened_or wrinkled by gathering -
the sheet in one direction (upward direction in Fig.
(?0). with the result that the creases of the sheet

-are rubbed against the toner leak preventing seal 29,
thereby'often tearing é portion (hatched area) of the
seal 29. If the toner leak preventiné seal 29 is
torn or broken, the toner is leaked through the |
broken portion of the seal, thus smudging the
operator's hand or often dropping into the image
forming apparatus to smudge the recorded recording
medium.

However, as in the illustrated embodiment,
when the tear preventing sheet 29a is adhered to the
toner leak preventing seal 29 through which the cover
.film 28 is.drawn out, if the creases are created during
the pulling 6f the cover film-28. since the tear
preventing sheet 29a protects the seal 29, the seal
29 is prevented from tearing. Accordingly.
regardless of the direction along which the operator
draws out the cover film 28, the leakage of the
toner can be prevented. |

Further, by pr&viding the tear preventing

sheet 29a along the width of the seal 29 at a side




nmenti oned above, . the remai ni ng amount of toner in the pr
is detected on the basis of the change in the el ect rost éé%EM:ENTySHEET
between the antenna |line 27 provided on the cartridge and he aeveropt

I 10d. To this end, a circuit shown in Fig. 55 is grqgviged _
'nthe : 0 aq?i YAN 2008 14
gnr—fxnuu;éuud

In the circuit shown in Fig. 55 the develgping sleeve:
line 27 constitute the equival ent capacitors A hi gh voljt & ce
0)V) tqg-the

over bpi o o1 eBFe tHH SBeRENs, {fe CHBEEE HheiPovediBihn,
HV has the rech@guﬂEEQPP'LQé”QOHQranhéPSd to the film 28 is

scréped by the tear preventing sheet 29a, thereby

l

eliminating the possibility'that the operator's hand
is smudged by the drawn-out film 28.

Incidentally, whén the toner frame 12 and the
developing frame 13 are welded to each other, since
the toner leak préventing seal }9 and the téar
preventing sheet 29a ére firmly pinched between

- - and secured by the frames 12, 13 at both longitudinal
end thereof {(upper and lower_ends in Fig. 11), the
sheet 29a is not deviated from the seal 29. The tear
preventing sheet 29a is preferably made from material
which is strong agéinst'the rubbing to the cover
£film 28, for example, such as polyethylene
terephthalate or high dense éolyethylene.

Further, when the tear preventing sheet 29a
having the width smaller than the width of the toner
leak preventing seal 29 is adhered to the seal 29,
as shown in Fig; 21, the adhering position of the
sheet 29a is spaced apart from an edge 29b of the
toner leak preventing seal 29 in the filmldraw-out
direction by a distahce U. By doing so, while the
cover film 28 is being drawn out, the toner adhered
to the film 28 is scraped by the edge 29b more .
effectively. And, when the distance is selected to

be about.5 mm or less, the tear preventing effect



rectangul ar buil di ng-down, and is detected as the derivati eRﬁHM@EMENﬁ]}EET
ANT by the electrostatic capacity between the devel oping sje .

the antenna line 27 and resistors RL, R2. Incidentally, a djo §TD1 isa |
cl anp di ode having the m nus output. The derivative wave -fjorjm JAN

vol tage-divided by the resistors R1, R2 arf® s peak- det ectfe first

Peak hold circuit conprising an operation anplifier QA1 q di ode D2 an
capacitor Cl, and is converted :

v

regarding the toner leak preventing seal 29 is not
worsened during the draw-out of the cover film 28.
Incﬁdentally. as mentioned above, the tear
preventing sheet 2%9a may have a width not small than.
the width of the toner preventing seal 29 so that the
sheet are adhered to the whole surface of the seal 29.
(various Sizes of fhotosensitive Drum and the like):
Next, various sizes of the'photosensitive drum
7, dharger roller 8 and developing.sleeve iOd
according to the illustrated embodiment. and the
positional.relation betﬁeen gﬁese elements will be
explained@ with fefe:ence to Figs. 22 and 23. However,
the present invention is not limited to such
example, but other sizes and positional relation may

be adopted appropriately.

(1) Number of teeth of helical gear 7c¢  32;
(2) Diameter (Dl1l) of helical gear 7c¢ about _
) 31.85 mm;
(3) width (Wl) of helical gear 7c ' about
: ' 9.8 mm;
(4) Number of teeth of gear flange 7d 43; -
(5) Diameter (D2) of gear flange 7d about
_ 32 mm;
(6) Width (W2) of gear flange 74 “about
_ 5.6 mm;

(7) Length (Ll1) of photosensitive drum 7  about
254 mm;

(8) Length (L2) of photosensitive body about

coating area on photosensitive drum 7 250 mm



deteriorated. To the contrary,
I 1 lustrated enbodi nent,
the AC voltage stably or

mai nt ai ni ng
char gi ng di screpancy.

bet ween t hese con
the present enbo

by arranging the

normal |y, thereby

Furt her,

phot osensitive drun17

metal shaft 21 is attqﬁnﬁg_io the cl eaning frame

(10)

(11)

.{12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

Diametér (D4) of metal shaft 21

of photosensitive drum 7

Length (L3) of developing sleeve
104

Length (L4) of carbon coating area
on developing sléeve 104

Diameter (D5) of developing sleeve
104

Outer diameter (D6) of ring memberxr
10f

Length (L5) of ring member 10f

Length (L6) of ring member 10f

Outer diameter (D7) of drum abutment

portion of ring member 10f
Thickness (El) of drum abutment

portion of ring member 10f

Width (W3) of drum abutment portion

of ring member 10f

Number of teeth of developing gear
10g

Diameter (D8) of dévéloping gear

10g

si nce the devel opi-
menber 48 and the charging bias contact nem%er 49 are
sides wth respect to t he

ﬁ?can ge %@%ﬁm# n@h?ﬁ%sﬁf‘ﬁc‘;éégecar art I | dg@

arr g

the floating capacity can be elim hafe

bgut the

30 mm;
about
10 mm;

about

" 246 mm;

about
216 mm:

about

. 16 mm;

about
16.5 mm;
about
12 mm;
about
9.mm:
about
16.7 mm;
about
0.3 mm;
about

4 mm;

17;
about

18.1 mm;



14 whi ch supports the photosensitive nember 7 in the dire tﬂﬁﬁhﬂmmﬁwqd'_“F‘[
outwardly fromthe drum7 with respect to the axial directi ¢gmof~the-dill
7, and the contact nenber for charge bias 49 is attached @t posite sid

of the metal shaft 21 with respect to
Furt hernore, to
devel oi ng neans 10 the contact menber for devel opi ng

This contact megben 48d gdirect
phot osensitive rJnt? en t éﬁtgéw%fg ?égegﬁeﬁber

devel opi ng frane menbgyg C are connected each other.
nmenbers 14 and C are

t he axi al

directionfo] the
t he toner devel opi ng frgge-nmenber C which}s

. bi as| 4§ﬁ£§i§§3§5ﬁ§?:_J

i on OLEE

14 and the

t oner

Afterghgnmmihe frame

(23) Length (L7) of charging bias * about
 contact 49 7 mm;
(24) Width (WS) of charging bias about
- contact 49 7.8 mm;
(25) Length (L8) of charging bias about
contact 48 6 mm;
(26) Width (Wé) of charging bias -about
contact 48 | 9.4 mm;
(27) Diameter (D9) of contact portion about
27a of antenna line 27 2 mm;
(28) Wwidth (W7) of contact portion about
27a of antenna line 27 15.5 mm;
(29) Length (L8) of charger roller 8 ‘about
251 mm;
(30) Length (L9) of charging portion
(rubber portion) of charger about
roller 8 225 mm:; .
(31) piameter (D10) of charger rollef 8 about
| 12 mm;
(32) Length (L10) of roller shaft 8a about
| 12 mm; and
Diameter (Dll) of roller shaft 8a about 6 mm.

(33)
| Incidentally, here, the helical gear 7c.and
the developing gear 10g are so-called helical gears,

80 that, when the gear 7c¢ is subjected to the driving



connected to assenble the process cartridge B. REPLAGEMENT SHEET
- 93- anount of the toner in the toner reservoir 10a of e devel opi ng
means 10 at the side of the image forming apparatus is di §poB8@dJAN

sane side as the devel oping bias contact nenber 48 with |rgspect to the
| ongi tudi nal direction of-the photosensiti-vbl drum 7, and i s spacedap
fromthe photosensitive drum 7 nore than the devel opi ngthias. contact
menber 48 at one |lateral side (toward the devel opi hg neans

force from the image forming apparatus, the

(n +

photosensitive drum 7 mounted with play is subjected
to the thrust force directing to the gear 7c. Thus,
the photosénsitive drum 7 is shifted in the thrust
direction by the thrust force, with the result that
the photosensitive drum is abutted againsf the
ecléaning frame 14, thus positioning the photosensitive
drum in the thrust direction.

(Cleaning Means):

The cleaning means ll serves to remove the
toner remain;‘mg on the photos_'ensitive drum 7 after the
toner image on the photosensitive drum 7 is
transferred onto the recording medium 2 by the
transfer means 4. As shown in Pig; 3, the.cleaning
means 1l comprises a cleaning blade lla contacted
with the surface of the photosensitive drum 7 and
adapted to scrape off the toner remaining on the drum
7, a dip sheet 1l1lb disposed below the blade 1lla to
Teceive and scraped toner aﬁd contacted with the
Surface of the photogensitive drum 7, and a waste
toner reservoir 1llc for collecting the received
waste toner. Incidentally, the dip sheet 1l1lb is
lightly contacted with the surface of the photo-
SGDSitive_d:ﬁm 7 so that it permits the passage of
the waste t&nei on the photosensitive drum 7 and

directs the toner removed from the photosensitive

drum 7 by the blade lla toward a direction away from

'




10) of the photosensitive drum 7. By arrangi ng th R
ment i oned above, since the charging bias contact nenber
apart fromthe netal shaft 21 as the earthing contact, there
generating the floating capacity between_the contacts, t her Eb
the charging voltage to avoid the chargiﬁ%‘ﬁiscrepancy. h s to say,
If the drumearthing contact is arranged near other contagts, the float“ﬁg
capacity wll be generated between the wiring and cont act$—arranged

around the drum eart hi LY agt th Q esult
that the AC vogbggggrf%géd Q@% eJ%#%%}ng,ﬂﬁié?ggﬁg agﬁ %gne$6 &r

r emai ni ng
the waste toner reservoir 1llc).

EﬂtA@EME ?SSHEET

Similar to the developing blade l1l0e, the
cleanihg blade lla is made of rubber and the like and
is adhered to a blade attachment member l1ld by a
both-sided ‘adhesive tape., which blade attachment
member is attached to the cleaning frame 14 by
screws. Further, the dip sheet 1lb is adhered to a
dip sheet adhesion surface (edge portion) llcl of
the waste toner reservoir 1llc by a both-sided adhesive
tape. ‘

| Now, it is necessary to prevent the waste
toner collected in the waste toner reservoir llc from
leaking between both longitudinal ends of the cleaning
blade lla and the opposed cleaning frame 14. To
this end, toner leak preventing seals are adhered to
both longitudinal end portions of the bladé lla.
However, if the toner leak preventing seals are not
closely contacted with the cleaning blade lla
Completely; it is feared that the toner is leaked
through a gap bétween the seal'and blade. Similarly,
if the tonef leak preventing seals are not closely
contacted with the dip sheet adhesion surface ilcl
of the waste toner reservoir llc, it is feared that
the toner is leaked through a gap between the seal
and the adhesion surface.

To avoid this, in the jillustrated embodiment,




anount detection tend to go wong. Particularly, 1in the ca
charger roller that is contacted wth the photosensitive d
the latter, since the constant current control is effected
voltage is fluctuated due to the floating capacity, it is f

i mage is . - 53 - - 94- I nwar dljy jof the outer
end surface of the gear flange 7d of the |ongitudinal diredtionmor the

as shown in Fig. 24, toner leak preventing seals lle
are provided on both longitudinal ends of the
cleaning biade lla. The portions where the seals lle .
are provided will be further fully described. As
shown in Figs. 24 and 25, the seals lle are adhered
to-both end portions of the wéste toner reservoir
1lc, and the both longitudinal end portions of the

- cleaning blade lla are adhered to the seals lle.
Further, screen members llc3 are fbrmed on an upper
surface 1llc2 of the waste toner reservoir llc to
contact with inner surfaces of the corresponding
seals lle.

Now, a method for attaching the toner'léak'
preventing seals 1lle will be explained. First of
all, the cleaning blade lla is attached to the
cleaning ffame 14, and then the seals lle are attached
in such a manner that edges S2 of fhe seals are
closely contacted with both longitudinal edges S1 of
the cleaning blade lla shown  in Fig. 26. 1In this
case, if the width Wl of the seal lle is longer than
a distance L0 between the dip sheet adhesion surface
llcl and the cleaning blade lla, a cieafance is
created between a lower edge Tl of the seal lle and
the dip sheet adhesion surface llcl, thus causing the
leakage of toner. In order to prevent this, in- the
illustrated embodiment, the distance LO is selected

to be greater than the width L1 (LO > Ll) in



phot osensitive drum7. Wth this arrangenent, it is possiblp REPLACEMENT SHEET
| ongi tudi nal size of the process cartridge B, and, thus, to}] npke—tire
process cartridge snall-sized. Furt her, as nentiongd aBByﬁ, tﬂﬁ
charging bias contact nenber 49 is arcuated outwardly. That s¥t’o . 0
the contact nmenber 49 has the straight - ggpriion which becone |.eading. end
when the process  cartridge is nounted, and is arcuated fronjthe straight
portion. Wth this arrangenent, when the process cartridge S~FBtH-ee—t6-

U)

the i mage for mtulermppse and an compressideramaunnteX tibegdivepetsi on in the

abut ment angl e between the charging bias contact nenber 49 and the

chargi ng bias cthet ®=akhilledc Bt this case, the seal lle must be
‘adhered to fhe dip sheet adhesion surface llcl while
urging the lower edge Tl of the seal against a hatched
portion T2 of the adhesion surface; however, in the
illustrated embodiment, since the screen members lle3
.are provided, the waste toner is prevented from _
leaking while sliding laterally along the dip sheet
adhesion surface. Thus, it is possible to make the
compression amount X of the seal lle sﬁbstantially
zero in tolerance. o
(Frames):

Next, the frames constituting the housing of
the process cartridge B will be explainéd. As shown
in Fig. 7, the housing of the process cartridge B is
constituted by the toner.frame 12, aeveloping frame
13 and cleaning frame 14. The toner frame 12 and
the developing frame 13 are integrally welded to each
other to form a toner developing frame C. The toner
developing frame C is connected to the cleaning frame
14 in a manner as described later to form the
housing of the process cartridge B. Incidentally,
the frames 12, 13, 14 according to the illustrated
embodimenf are formed from polystyrené resin by
injection molding. When the frames 12, 13, 14 are
made of material having the charging feature near that

of the toner component, even if the toner is rubbed



the image form ng apparatus, such di spersion can be absofD E‘
abutting t he cha?gfgg bi as contact nenber 49 against the cﬁgéép @?@1§%EET
contact pin 50c surely and effectively. Al though the chafglng bias
contact nenber 49 is positioned forwardly when the procesgs

nounted to the imge form ng apparatus. A, ggshe contact ne
pin 50c are not damaged during the cartridge nmoumpt Mg —OpPerati on.
the contact portion 27a of the antenna line|l27 for detecting
the toner renni agagnst the frames during the image forming operation,

Furt her nore,

CQ7 JANDRO0B |
r 49 and the

v)

the abnormal charge is pot generated due to the
frictional Eharging. théreby preventing the
dgterioration of the image quality.

Iﬁ this respect, in the illustrated
embodiment, as shown in the following Table 1
Lfiterature 'Surféce Polymer and Electrostatics"
Surface Film Molecuie Design Series 5, published from
Japan Surface Science Associates, written by Yuji
Murata), since the polystyrene which is material for
the frames and the styren ac;yl which is toner
component are both same styren group and have the
similar charging feature, even if the toner is rubbed
against the frames, the abnormal charge is not
generated. Incidentally, "styren group" means a

base material including styrene of 60% or more.




-95-  nenber 51. Now, the arrangenent of the electfi . ~
wi |l be explained with reference to Fig. 22. As seen in Fi;.ﬁgﬁ%@EﬂgthHEEr

contacts 48, 49 are arranged at the side of the photosensifiye drum?7
opposite to the side where the helical gear 7c is provided] pn@7ZAUAN 2080
other side (where the helical gear 7c is. ggrovided) of the phptosensitive
drum?7, the netal shaft 21 as the drumearthing contact is} arranged.—
direction perpendicular to the longitudinal direction of t
photosensitive drum?7, i.e., iTable 1 (Charging System)

(positive end)

Silicone elastomer with silica filler

Cellulose sponge

Cotton, woven

Polyurethane elastomer.'

Styren acrylonifrile copolymexr (Material.of foner
binding agent in
the embodimént)

Styren butadiene copolymer

Polystyrene (Material of frames in the embodiment)

Polyisobutylene

Polyurethane fiexible sponge

Borosilicate glass, ground surface

Polytetrafluoroethylene

(negative end)




is arranged at one S|de of the drun1(5|de toward the devgl opi ng Tmea

and the charging bias contact nenber 49 is arranged at ftHe g¢ t% & Qﬁe
(side toward the cleaning neans 11). Incidentally, the]nmgtal ‘g @a $

the drumearthing contact is protruded oumardly of th
positioned on a rotational centerline of the phot osens:
Furt her, the devel oping bias contact nenber 48 ‘and the chargln

lcont act menber 49 are a*raweﬁaﬁl 08§ SnbwWACiW Figlespeehe! Eohbe
ongi t udi nal dyrectlon of the photosensitive drum 7
' reservoir 1l2a and the toner feed member 1l0b is
provided in the toner frame 12. Further, as shown in
Figs. 3 and 4, a pluraiity of longitudinal ribs 1l2d4
are formed on an outer surface of the toner framé 12,
whiéh ribs constitute a grippér portion. The widths
of the ribs 124 formed on the outer surface of the
toner frame 12 are gradually changed to form the R
configuration wholly. Thus, when the process'
cartridge B is mounted or dismounted with respect to
the image forming apparatus A, since the operator can
easily gfip the toner frame 12 without slipping, the
mounting and dismounting operability is improved.
Further, as shown in Fig. 7, the developing

sleeve 10d and the developing blade l0e are provided
on the developing frame 13. As'shown in Fig. 11,
althodgh the developing blade 1l0e is mounted by
attaching both longitudinal end portions'of the blade
attachment member 10j to which the.blade is adhefed
to the frame 13 by screws, in the illustrated embddi-
ment, prior to the attachment.by the screws, the
blade attachment member le is positioned with
respect to the developing frame 13. To this end,
Positioning bosses 13g are uprightly formed 6n a-blade
attachment surface 13f of the developing frame 13,
and holes formed in the blade attachment member 10j

are fitted onto the positioning bosses l1l3g, thereby



and are disposed on both sides of the gear flange (Spur g aFF%PL‘QGEMmIT SHEET

phot osensitive drum7. In addition, the contact nenbers 4B,
posi ti oned - -96 - electric

the wiring patte n on an electric substrate 50e to which fth
50d are attached via the springs 50f. Furgger, anong the o
48, 49 to which the contact pins 50b, 50c are abutted, th

contact portion 49 i s configured as an arcuated shape

49 are

yOGOQARC2088 t
hol der cover

chargi ng bi as

S

positioning the attachment member with respect the
frame 13. Further, as shown in Figs. 7 and 11,
positioning-bosses 13i are uprightly formed on an
interface 1l3h of the developing frame 13 which is to
be joined to the toner frame 12 (these positioning_

bosses are disposed on both lohgitudinal end

portions of the developing frame 13, as shown in Fig.

11l), and these bosses 13i are fitted into fitting
holes 1l2c formed in the toner frame 12, thereby
positioning the joint position between the
developing frame 13 and the toner frame 12.

In the illustrated embodiment, as shown in
Fig. 27, it is so designed that the blade attachment:
surface 13f and the joint interface 13h of the
developing frame 13 are in parallel with each other.

Thus, when the developing frame 13 is formed by

injection molding, since the bosses 1l3g for positioning

the blade and the bosses 13i for positioning the
toner frame are in parallel with each other, after
the molding operation, only by separating molds 33
. from each other in the left and right direction, the
molded frame can easily be séparated from the molds.
Further, as shown in Fig. 7, the photo-
sensitive drum 7, the charger roller 8, and the
cleaning blade lla, dip sheet 1llb and waste toner
reservoir 1llc of the cleaning means 1l are ﬁro%iged

on the cleaning frame 14. Incidentally. when the




| | | | | REPLACEMENT SHEET
havi ng strai ght portions and a curved portion connecting b .

straight portions so that the curvature is forned at a sii
hi nge 16a of the opening/closing cover 16. Thus, when the 7 JAN 2000
openi ng/ cl osi ngcover 16 is closed around the hinge 16a tdward a_directiof
shown by the arrow ¢ after the process cartridge B is nmoynted, the
charging bias contact portion 49 near est 9®re hi nge 16a and—heavrg——the——
m ni mrum radi us rofati,on can be snoot hl d,.e cl.k entacted with
t he contact mr1éiﬁ?nlng blade ?r&ﬁ,aﬁgégéﬁéff°2%kﬁo%1§§%%8 ting one end

of [the phot asensgline ff Ik imifal™6s fle"FtebonAlit bE® thAOBAYR1BPLNYS drum

06 t he pivot

7 is earthed via
blade l0e as mentioned above, both lpngitudinal end

portions of a blade attachment member 1l1d to which
the cleaning blade.is adhered are attached to the
frame 14 by screws. However, prior to the attachment
by the screws, the blade attachment member 114 is
positioned with respect to the frame l4. To this
end, as shown in Fig. 28, positioning bosses 144 are
uprightly formed on a blade attachment surface l4c
of the frame 14, and holes (not shown) formed in the
blade attachment member 11d are fitted onto the
bosses 14d, thereby positioning the attachment
member with respect to the cleaning frame. In
this case, it is so designed that the blade attachment
surface l4c becomes perpendicular to a mold releasing
direction (as shown by the arrow in Fig. 28) for molds
34. With this arrangement, since the protruded
‘direction of the positiohing bosses l4d formed on
the blade attachment surface l4c is aligned with the
mold releasing direction for the molds 34, the design
of the molds 34 can be facilitated.

Incidentally, the drum shutter 35 shown in
Fig. 3 is pivotably mounted on the cleaning frame 14.
The drum shutter 35 serves to open and close an
opening through which the photosensitive drum 7

faces the transfer roller 4. As will be described




shaft 21. To this end, as shown in Figs. 6 and 48, an eart hi REPLAGEM
menber 51 conprising a leaf spring earthed via a chassis offt
and the Ilike is provided at the bearing portion 18a of the |r
menber 17 on which the shaft 21 is disposed when the proces
is nmounted, and, in the condition that thé0cartridge is nount
shaft 21 is contacted with the earthing contact T
-97- T —— _____]
later, the drum shutter is automatically opened when

BNT SHEET

_ e~

987 om0
he

the process cartridge B is mounted to the image
forming apparatus A'and_is automatically closed
when the process cartridge is dismounted from the

image forming apparatus A.




R7. The volune resistor R5 is adjusted so that the output] REPLACEMENT cSHEET
peak hold circuit beconmes a desired reference value (aboyt 2?7‘V*+ﬂ‘fhe—L
il lustrated enbodi nent). The output (potential off ¢h a Wbl
[err] value corresponding to the toner remaining anount) (f%Qﬁeﬂﬂih@ﬁ 1
peak hold circuit and the output (potenélat of the capacit deC3 leorr]
reference value) of the second peak hold circuit are conpared by a .
conparator COL, and is outputted as a signal representati '
remai ni ng anount { weAddargd bediweenTondhcFoaiee uah® Deweldp Digt Pname ) £ emai NS
bet ween the devel opi ng sl eeve 10d and the antenna |ine 27, the potenti al
of the capacitor Cl Now, the welding between the toner frame 12

and the developing frame 13 will be explained. The
frames 12; 13 are joined to each other by ultrasonié
welding. That is to say, after the opening 12e of
the . toner frame 12 is closed by the cover film 28, as
“‘'shown in Fig. 29, the toner frame 12 is set in a
recessed portion 75a of a receiving tool 75, and then
a separable cover film dfaw-out grip 12f formed
integrally with the frame 12 is bent downwardly.
Then, the developing frame 13 is oveflapped with the
toner frame 12, and the developing frame 13 is
pressed from above by a press (hoid-down) tool 76.
In this condition, when the ultrasonic waves are
applied to the toner frame 12 and thé developing
ffame 13, ribs 13s (Fig. 7) formed on the joint
interface of the toner frame 12 are welded, thereby
interconnecting the frames 12, 13.
By tl'_xe way, when the ultrasonic waves ‘are
- applied to the frames, thé frames 12, 13 are apt_to
deform in their widthwisé directions (shown by the
arrows J in Fig. 29). 'However, in the illustrated
embodiment, since longitudinal ribs 13t are formed on
the developing frame 13 as shown in Fig. 11 and the
blade attachment member 10j made of a metal plate is
attached to the developing frame, the developing

frame has the sufficient strength to resist the



is higher than the potential of the capacitor C3, and tk??}&ﬁgﬁﬁﬁ;ﬁ;44¥;—--
conparator COL becones a high I|evel. As the anount of t gnBEP. 8h SHEET
devel oping sleeve 10d and the antenna line 27 is reduced, Jthe potentt
of the capacitor Cl is decreased. Wien the potential of |t ew%m
is lowered below the potential of the capacttor C3, thefoyitput 0
conpar at or beconmes a low | evel. Therefore, it is possibfe

toner renmining anount on the  basis of the output of thg conparator COL.
| nci dent al |y, i rdeferinakaonr dhedeofbodiPunthermare,s sdinge ddie

the process cartridge B is nounted to the imge form ng apparatus A or
not . frame 12 has no reinforcement rib, the toner frame

has poor skrength and is genérally apt to deform.

However, in the illustrated embodiment, as shown in
Figs. 7 and 11, flanges 12g are formed on the toner
frame 12 at both lengthwise edges (upper and lower

sends along lengthwise direction of opening 12e)
thereqf. A distanée between the flanges 1l2g is
substantially equal to the widthwise.length L13 of

the interface 13h of the developing frame 13, so that
the interface 13h of the developing frame 13 can be
fitted between the flanges i2g.

Thus, when the frames 12, 13 are joined
together by the ultrasonic welding, the interface 13h
of the developing frame 13'is fitted between the
flanges 12g of the toner frame 12 and the positioning
bosses 13i of the deVeloping frame 13 are fitted into -
the fitting holes 12c of the toner frame 12.
Therefore, the toner frame 12 is hard to deform by
the vibration generated during the ultrésonic welding
operation, thereby prevénting the deQiation between
the frames 12, 13. That is to say. since the
interface 13h of the developing frame is fitted

frame 12
between the flanges 12g formed on the toner

. ' if the up-
along their upper and lower edges. €Ver

: . widthwise
and-down vibration is applied t© the |

ovement of the
direction of the toner frame 12. the m

Y
S



- 98- That is to say, in the circuit shown in Fig. 55, V\/nenREPMCEMﬂWnsH@T

of the capacitor Cl becones snaller than a reference potentijall E abot
Vin the illustrated enbodient), the output of a conparat ¢r

the low | evel, thereby judging that the process cartridge]Bji gpioﬁﬁﬁgﬁﬁtej
to the inmage form ng apparatus A - - exanpl e, wheh-the._pi

source i s turned

P

toner frame 12 is fegulated bj the'developihg frame
13, thus preventing the formation of the toner
frame and éhe deviation between the frames 12, 13.
Further, when the frames 12, 13 are welded

together, in the illustrated embodiment, since all
of- the frames are formed.from the same material
,fpolystyrene resin), the welding and bonding
strength between the frames 12, 13 is increased
extremely. Incidentally, since the developing
frame 13 is not welded to the cleaning frame 14,
from the view point of the i@provement of the welding.
and bonding strength,.it is not necessary to make
the cleaning frame 14 by the material same as the
material of the foner frame 12 and the developing
frame 13.

| Further, in the illustrated embodiment, as
menfioned above, while an example that the
positioning bosses 13i of the deveioping frame 13
are disposed only at one lengthwise edge of the
developing frame was explained, such positionihg
bosses 13i may be formed on both 1engthwise edges
of the developing frame 13. If do so, it is possible
to prevent the deformatioﬁ of the toner frame 12 and
the developing frame 13 more positively during fhe
'Welding operation and to prevent the deviation .
_between the frames 12, 13 more positively.

Further, as shown in Fig. 31, when a




ON, the controller for controlling the apparatus outputs

wave formalternate current fromthe high voltage power s
devel opi ng sl eeve 10d. However, if the process cartridge
to the image formng apparatus, since the photosensitive
devel opi ng sl eeve 10d and antenna line 27 gp not exist in
Fig. 55, the signal is not inputted to the operation anpl
Accordingly, in this case, the potential of the capacitor
Thus, by settingplwralityreficpopitéoniag Bosseshdnptuseed

et t-aRgH-at——
hURERLAGEMERT tSHEET

f -Z‘OW 2009,

Cl becones zero.

margi n regarding the zero level and to the potential _ |lower than the
potential of the deyetopingcframenandethe fitting holes 12¢ (into

which the bosses are fitted) of the toner

frame 12

are arranged side by side in the longitudinal

directions of the frames, the deformation

of the

frames and the deviation between the frames can be

.- prevented more positively. If do so, the

flanges 12g

arranged on both widthwise edges of the toner frame

12 as mentioned above can be omitted.
(Construction for Facilitating Assembling

- Cartridge):

of Process

In assembling the process cartridge B, the

toner feed member 10b is mounted on the toner frame

12, and the opening 1l2e of the toner reservoir 10a

containing the toner is closed by the cover film 28,

and the antenna line 27 is attached. Thereafter, the

- developing frame 13 is welded to the toner frame.

Then, the déveloping sleeve 104 and the like are

assembled to the developing frame 13. 1In

this case,

the toner developing frame C comprising the integral

developing frame 13 and toner frame 12 is

securely

rested on the assembling tray, and the various

parts are assembled to the frame C (refer

to Fig.

33). In the illustrated embodiment, as shown in Fig.

32A, a fitting hole 12a is formed in the toner frame
12 at a predetermined position, and a bottom 12b of

- the toner frame 12 is made flat. Thus, by inserting



toner in the cartridge is enpty, it is possible to detectmihe——

presence/ absence of the process cartridge B. A vcﬂ&P&&@EMEﬂTaGHEElT
bet ween the detection | evel of the presence of the toner| rgmarnrgamourt
-99-

t he

shown in Fig. 56. In Fig. 56, a detectiompy eference vol t.age

and the detection level of the presence of the carfr Eig?tggw@pégf

a member 36a formed on the éssembling tray 36 into
the fitting hole 12a, the toner frame 12 can easily
be fixed, éhereby facilitating the assembling of the
parts such as the developing sleeve 10d, developing
blade 10e and the like, which results in the '
imp;ovement of the assembling operability.
r? Similarly, the barts such as the cleaning
blade lla and the like are assembled to-the cleaning
frame 14. In the illustrated embodiment, as shown
in Fig. 32B, .a bottom of the cleaning frame 14 is
made fiat, and a fittiné hole i4e is formed in fhe
bottom of the cleaning frame. Accordingly. when the
parts such as the blade lla and the like afe
éssembled to the cleaning frame 14, by inserting a
fitting projection 37a formed on the assembling tray
37 into the fitting hole l4e, the cleaning frame 14
can easily be fixed, thereby facilitating the
assembling of the parts such as the cleaning blade
lla and the'like, which results in the improvement of
the assembling operability.

Now, the automatic assembling will be
explained with reference to the accompanying
drawings. First of all, regarding the assembling of
the toner developing frame C, as shown in Fig. 33,
with respect fo the assembling tray 36 shifting.in
2 direction shown by the arrow via conveyor rollers

36b, at.a step (:) the fitting hole 12a of the toner

-t



capacitor C3) for the presence/ absence of the toner renaifi
be set to an alarmlevel for informng of the toner anounf
perform the recording. Incidentally, in the illustrated
reference voltage is adjusted by adjusting the volune regf g
thereof) to the el ectrostat+décapacity (about
corresponding to the case where the toner of about 20 gr4gns exists De
t he devel oing sl eeve 10d and the antenna line 27. Furth

reference vol t 3g@nedr1 4 Nes PE DEEAS Srtds ki€ pfojbetionriéadof thent may be

manuf act ur e

f——the.det ecti on

obt ai ned by vol tage-dividing the voltage of the power source by

resistor(s).

assembling tray 36, at a step (:) the developing
blade 10e.is mounted, and at a step'(:) the
developing blade 10e is_secured by screvs. Then, 'at

a step (:) the developing sléeve 104 is assembled, at
a stép (:) the developing sleeve is fixed, and at a
step (:) the toner developing frame C is picked up

to bring it to a next step. Further, after the toner'
developing frame C is picked up, the aSsembling tray
36 is returned through a lower auxiliary line, and

the step (:) is repeated-aggiﬁ.

As mentioned above; by providing the fitting
portion (for fitting into the assembling tray 36) 'in
the toner frame 12, it is possible to omit a clamping .
step for clamping the toner frame, thereby
facilitating the asembling of the toner frame 12.

Next, regarding_the'assembling of the
cleaning frame 14, as shown in Fig. 34, with respect
to the assembling tray 37 shifting in a difection
shown by the arrovw via conveyor rollers 37b, at a
step (:) the fitting hole ld4e of the cleaning frame
14 is fitted onto the projection 37a of the
assembling tray 37, at a step (:) the dip sheet 1lla
is adhered, at a step (:) the cleaning blade lla is
mounted, and at a step (:) the cleaning blade lla is
secured by screws. Further, at a step (:) the

photosensitive. drum 7 is mounted, and at a step (:)




Incidentally, in the circuit of Fig. 55, whi | e the conpar aWPmeﬁSSHEET
used to detect the presence/ absence of the cartridge nmount, e p]uuu :
this conparator, as shown by a circuit in Fig. 57, i nver tlerjs éy E%m
having the appropriate slice |evel may be used. Al so in t}hils éAN S
necessary to adjust the detection voltagesd evel fromthe |antenpna . ljine

27 by the resistors Rl, R2, R4, R5, R6 so that . the output|s of the

i nverters IN1, IN2 do not becone the | ow | evel s when t her‘e—+s—Re—~t-aRef—a

the cartridge. the photosensitive drum is fixed. And, at a step
(:) the assembled cleaning frame 14 is picked up to
bright it to a next step. Further, after the cleaning
frame 14 is picked up, the assembling tray 37 is
returned through a lower auxiliary line, and the step
(:) is répeated again.

Accordingly, similér to the toner developing
frame C, by providing tﬁe fitting portion (for
fitting into the assembling tray 37) in the cleaning
frame 14, it is possible to oﬁit a clamping step
for clamping the cleaniﬂg frame 14, thereby
facilitating the assembling of the cleaning frame 14.
Incidentally, as shown in Fig. 4, the cleaing frame
14 is provided with iocking recessed portions 140
which are gripped by the aésembling machine to shift
the cleahing frame between the statio;s during the

~ automatic assembling operation.
| Incidentally, the'assembling-of the toner
frame 12 and the.cleaning frame 14 can be effected
by any means other than the automatic aésembling
machines. For example, in simplé assembling lines
where the frames are assembled manually by using
simple tools, by utilizing the assembling trays 36,
37, fhe working efficiency can be improved.

_ After the various parts_are assembled to the

toner developing frame C'comprising the integral

toner frame 12 and developing frame 13 and to the



- 100- Further, regarding the detection of the ré@@hé&ﬁMﬁ@Eéﬁﬁ%ﬁT
of the cartridge nount, as showmn in Fig. 58, when the outpgut} of the

capacitor Cl is sent to the controller via a buffer anplifi r @’7 JAN 2008e
Al D conversion is effected, the detection becones nore relj (control

Portion): Next, the control syst®mof the inmage fdr
Awll be briefly described with reference to a function Kl ock di agram

shown in Fig'cfgﬁning frameIfhfqﬁhe5gbngrcggaéfgpggﬁtEggmgocfgg
joined to the cleaning frame 14. 1In this regard, the
frames are Sften rested on a table. In this case,
before the toner developing frame C is joined to the
cleaning frame 14, tﬁe photosensitive drum 7
assembied to the cleaning frame 14 and the developing
sleeve 104 assembled to the developing frame 13 are
exposed outwardly. Thus, it is feared that. such
elements are contacted with.the table to damage such
elements. Particularly, the photosensitive drum 7 is
a most important element for performing the image
forming operation, and, even if the surface of the
drum is damaged more or less, the image wili be
distorted or deteriorated, thereby worsening the
image quality. Therefore, in the assembling
operation and the like, when the frame to which the
photosensitive drum 7 is assembled. or the frame to
which the developing sleeve 10d is assembled is
rested on the table, the operator must take care not
to contaét the photosensitive drum 7 or the
developing sleeve 104 with the table.

In the illustrated embodiment, as shown in

Fig. 35, protruded portions 14f are formed on edges
of an open end of £he cleaning frame 14 to which the
Photosensitive drum 7 is assembled. The
Photosensitive drum 7 is arranged so that the

photosensitive drum is positioned inwardly (toward



controlling the whol e i mage forming apparatus conprises a [CF e @ELSHET

m cr oconput er,

a ROMfor storing a control programfor the .
data, and a RAM used as a work area for the CPU and adapted fo tenporarily
store various data. The control portion 60 receivds |si @dalAN2000n
a sensor group 61 including a sheet jam seng@r-and the |ilKe.l Further, the

control portion receives a signal froma toner remaining gnount detectTon
nmechani sm 6la for detecting the remaining amount of the tcrRer~i-athe
cartridge on thetbhesicdeahinige frlamegd4)i Exidae | Biri¢ asdriiddt i asé twedet ween

t he devel opi ng

sl eeve 10d and the antenna line 27. Further, the
tip ends of the protruded portions 14f. With this

arrangement, as shown in Figs. 35 and 36, when the
cleaning frame 14 is rested on the table, the
protruded porfions'14f are contacted with the table

anl the photosensitive drum 7 is not contacted with

-the table, thereby preventing the damage of the

surface of the photosensitive drum 7.

Similarly, as shown in Fig. 37, protruded
portions 13j are formed on edges of an open end of
the toner developing frame C' to which the developing
sleeve 104 is assembled. And, the developing sleeve
104 is arranged so that the developing sleeve is
positionéd_inwardly {toward the de&eloping frame 13)
from a line connecting between tip ends of the
protruded portions 13j. With this arrangemeﬁt, when
the developing frame 13 integrally joined to the
toner frame 12 is rested on the table, the protruded
portions 13j are contacted with the table and the
developing sleeve 104 is not contacted with the
table.

In this way, since the developing slee#e 104
or the photosensitive drum 7 is not contacted with
the table even when the developing frame 13 or the
cleaning frame 14 is rested on the table, the
inadvertent damage of the photosensitive drum 7 and

the like can be prevented, thus improving the



control portion receives an inage sighal'fron1a host 62 s
conputer, a word processor or the like. Onthe b

"@?C@MI SHEET

information, the control _ -] 101 - portTgn
60 control s various processes such as exposure 63, chargg g4 g@h N000
roller 8 and the |ike), devel opnent 65 Z0level opi ng sl eev 0d and the
like), transfer 66 (transfer roller 4 and the |ike) and fli XTNg 87— {Fter
roller 5b and the like), and the feeding 68 of the recording _nedi um
(regist assembling operability. After the various parts are

assembled to the toner frame 12, developing frame 13

- and cleanidg frame 14 in this way, the developing

frame 13 is joined to the cleaning frame 14 to

assemble the proceés cartridge B. The connection

between the frames 13, 14 is effected by connection

members 38 shown in Fig. 38. Next, the connection

between the frames 13, 14 will be explaiﬁed.

| In Fig. 38, the connection member 38

comprises a base member 38a'having a threaded hole

38b through which a screw 39 is threaded, a vertical

portion 38c, and a spring attachment portion 384,

which portions 38c, 384 are disposed on both sides

of the threaded hole 38b. The vertical portion 38c

protrudes downwardly from the base member 38a to

prevent a connection projection (described later) of .

the developing frame 13 from falling out. The

attachment portion 384 is disposed in parallel

spring

with

the vertical portion 38c and is provided at its free

end portion with a spring 38e which is protruded

downwardly more than the vertical portion 38c.
portions 13k are provided on both longitudinal

of the deveioping frame 13, and a connection

Arm

ends

Projection 13m is protruded laterally from each arm

portion 13k. Further, a spring receiving recessed portion

"13n is formed on .an upper surface of each arm portion

13k.




nol lers 3d1l, 3d2, discharge rollers 3f1, 3f2 and the |ikep—For e
IRERLACEMENT, S

control portion controls the drive of a main drive notor

70 for counting the nunber of pulses to be applied fromthe
portion to a driver 69. Further, in the illustrated
the control portion 60 receives a signalzyepresentative . 6f

EET

:
control
PP YAREL000
no toner

generated as a result of the toner remnmuining anount detec{i 6f—amd
perfornms the alarm 72 for the process cartridge exchange {for exanpl e,

turning | anp or buzzer Cé%%thélgﬁgErFﬁ%thgégﬁﬂégéfypzrecessed Next, the

i mge form ng operation ecte

portions 1l4g into which the connection projections

13m are fitted are provided in the cleaning frame 14.

And, a fastening portion 14h is formed on each

recessed portion l4g. The fastening portion 14h has

a fitting hole 14i into which the vertical ﬁortion

,58c of the connection member 38 is fitted, a female

threaded portion 143 intd which the §crew 39 is

threaded, and a through hole 14k through which the

spring 38e extends.

To join the toner de&eloping'frame C and the

cleaning frame 14, as shown in Figs. 39A and 398,'the

connection projections 13m of the developing frame

13 are deeply fitted into the corresponding

connection recessed portions 1l4g of the cleaning

frame 14, and then the connection members 38:are

fastened to the fastening portions 14h. That is to

say, each vertical portion 38c of the connection

member 38 is fitted into the hole 14i, and the spring

38e is passed through the through hole 14k and is

compressed against the spring receiving recessed

‘portion 13n of the developing frame 13. 1In this

condition, the screw 39 is threaded into the threaded

hole 38b and is fastened to the female threaded

portion 143.

in this way, the toner developing frame c

and the cleaning frame 14 are connected to each other




after the process cartridge Bis nounted to the image fornmn ' s
0 ‘ Y [ TEPLRCEMENT SHEET

w Il be expl ai ned. When the recording nedium?2 is

D
sheet supply tray 3a shown in Fig. 1 and the setting of the fecording
mediumis detected by a sensor (not shown) or when the caspel t g BIAN 2000
containing the recording medium2 is setyand the copy starp }<e_y S
depressed, the pick-up roller 3b or 3i starts to

- 102 - rotate, and the paired separation rollers 3c1l, 3c2

for relative pivotal movement around the connection

projections 13m, thereby completing the assembling of

the process cartridge B. In a condition that the

frames 13, 14 are interconnected, the ring members

10f are abutted against the peripheral surface of .the

photdsensitive drum 7, thereby determining the

positions of the photosensitive drum 7 and the

developing sleeve 10d. Further, by spring forces of

the compressed springs 38e, the developing sleeve 104

is biased toward the photosensitive drum 7

(ILncidentally, in the illustrated embodiment, the

spring force of the spring 38e is selected to about

2 kg to urge the developing sleeve 104 with a force

of about 1 kg). Further, when the toner developing

frame C is joined to the cieaning frame 14, the

helical gear 7c provided at the end of the

photosensitive dArum 7 is meshed with the gear 10g

provided at the end of the developing sleeve 10d4.

In the joint construction between the toner

deveioping frame C and the cleaning frame 14
according to the illustrated embodiment, since

toner developing frame C can be mounted in a

the

direction of the connection recessed portions 14g,

the connection projections 13m can be extended

outwardly (these may be extended inwardly);. Thus,

the frames 13, 14 can be positioned with respect to

the longitudinal direction (thrust direetion),




and the paired regist rollers 3dl, 3d2 are rotated to feed tREWMQEMENTdHEET

medium 2 to the image formng station. In registration with {he feedrmg

timng of
i's rotated,
charging bias to the charger roller- 83 the surface offjth

the paired regist rollers 3dl, 3d2, the photosefsjt Jgﬁg ﬁ
in the direction sown by the arrowin Fig. 1,.and, tﬁi ﬁp ng

phot osensitive drum?7 is uniformy charged. Then, the | asef Iight
corresponding to the image signal is illumnated fromthe p[ibdi Sy St-em

forming a | atenioreres &hSigaff %*“greEE%%ég”%*E’Wﬁﬁ“am el nat ) on.

stoppers.

Fg&ther, since the connection members 38 are
inserted from the above and aré.fastened, the toner
developing frame C can be pressurized at the same
time when the connection members 38 are fastened.

“In this respect, conventionally, after the toner.l
developing frame was joinéd to the cleaning frame,
it was requried for hoéking a tension spring to the
frames to urge the frames against each other, with
the result thaf a space for.érranging the tension
spring was required and the spring hooking operation
was troublesome. However, aécording to the
illuéfrated embodiment, it is possible to eliminate
the provision of such tension spring and save the
installation space for the tension spring. Further,
when the frames are disconnected from each other, by
loosening the screws 39, the compression forces of
the compressed springs 38e are'releaséd, thereby
permittiné the very easy disassembling of the frames
because of no thrust stopper. - -

(Cartridge Mounting Construction):

Next, the construction for mounting the
process cartridge B to the image forming apparatus
A will be explained.

As shown in Figs. 5 and 6 and as mentioned

above, the left guide member 17 having the first and



At the same time when the latent image is forned, fhe deve ITS—40
of the process cartridge Bis driven to rotate the toner fle Pﬂgﬁﬁﬂ‘ﬁ;%&i

thereby feeding out the toner in the toner reservoir 10a tjo the developin

sl eeve 10d where the toner layer is formed on the sleeve B8y 38R!2000"9
the voltage having the sane polarity andqgotential as the ar gi ng . b
polarity of the photosensitive drum?7 to- the devel opi ng slfeeve T0t;—the- -° |
| atent image on the photosensitive drum?7 is xisuallzed ad.the tgner , | '
i mage. The recordin dium 2 is . f.ed betwee e tosensitive drum?7 an
thegt ransfer rol gSF%E,GEQHd,% BOTEHRN mhg%ﬁ'ﬁ& VPt iRt arity

opposite

member 18 having the first and second guide portions
18a, 18b a?e formed oﬁ the frame 15 of the image
forming épparatus. In correspondence to these guide
members, as shown in Fig. 4 (showing the right side
.surface of the process cartridge B) and Fig. 40

7(showing the left side surface of the caréridge),
the bearing portion 1l4a and the shaft 21 (which are
guided along the first guide portions 17a, 18a) are
protruded from the left and right side_surfaces of
the cleaning frame 14 of fhe'process cartridge B
substantially in left/right symmetry. Further,
protruded ribs 40 which are to be guided along the
second guide portions 17b, 18b are arranged above the
bearing portion l4a and the shaft 21 in left/right
symmetry.

Further, pressure surfaces 41 are formed on
the upper surfaée of the cleaning frame 14 at both
longitudinal ends thereof, which pressure surfaces
are pressurized by pressure members 19 attached to
the frame 15 of the imége forming apparatus.
Furthermore, there are provided positioning recesses
42 for receiving the abutment members 20 and for
positioning the abutment members. In addition, an
auxiliary rib 43 is protruded from the right side

surface of the cleaning frame 14 above the protruded

rib 40, as shown in Fig. 4. Further, there is



-103- to that of the toner to the transfer roller 4, the tg
t he phHotosensitive drum7 is transferred onto the recording

After the transferring operation, the photosensitive drum 7{i (jy;ﬁgf
rotated in the direction shown by the arrow in Fig. 1; neanphfl e,

nSEPLABEMENT ”SQEET

di umz;

resi dual .toner remaining on the photosensitive drum?7 is SC[fpcd off hy

the cleaning blade 1la, and the scraped'TaﬁeT Is collected
toner reservoir 10c. '

into the waste

provided a link portion 35a for opening and closing

the drum shutter 35. The link portion 35a is

pivoted

in response to the mounting and dismounting movement

of the process cartridge B, thereby opening an

closing the drum shutter 35 connected to the 1

d

ink

portion. Incidentally, the opening and closing of

the drum shutter 35 will be described later fu

lly.

Now, the mounting and dismounting of the

process cartridge B with'respect to the image

forming

apparatus A will be explained with reference to Figs.

41 to 44. 1Incidentally, althbugh the left and
sides of the process cartridge B are similarly
by the left and right guide members 17, 18, to
clarify and simplify the explanation, only the
guide member 18 will be explained.

First of all, as shown in Fig. 41, aft

right

guided

right

er the

opening/closing cover 16 of the frame 15 of the image

forming apparatus is opened, the shaft 21 of t

he

process cartridge B is rested on the first guide

portion 18a, and the protruded rib 40 is rested on

the second guide portion 18b. Then, as shown

42, the shaft 21 and the protruded rib 40 are

in Fig.

slid

along the guide portions 18b, 1l8a to insert the

process cartridge into the frame 15 of the app

As a result, the pressure surfaces 41 of the p

aratus.

rocess

cartridge B are pressurized by the pressure members

10 of the frame 15, whereby the process cartridge B

-




transferred is sent to the fixing neans 5, where the toner
to the recording medium 2 with heat and pressure. Thereaft]e
recording nmedium 2 is discharged onto the discharge portio
di scharge rollers 3e, 3f1, 3f2. Incidentall § Tegarding th
in the illustrated enbodi nent, while the so- called heat f{xing type was

used, other fixing means such as pressure fixing type may be USed:
(Recycl e of Process Cartridge%: Next the,recKCIe of the process
cartridge accdSdiiRFeTFahein o (he fvamen¥Biineheing Prged aggiasted. |n

t he past, when the toner,in e process
P ' " the second gu{ e égrtfbn 18b.

Thén, as shown in Fig. 43, when the protruded
rib 40 exceeds the second guide portion 18b, the
process cartridge B is rotated slightly in an'anti-
clockwise direction by the urging forces of the

p;ressure members 19, thereby supporting the shaft 21
on the first guide portion 18a. When the process
cartridge B is further inserted, as shown in Fig. 44,
the process cartridge B is fu:ther rotated in the
anti~clockwise direction,.witﬁ the result that the
abutment members 20 of the frame 15 are engaged by
‘the positioning recesses 42 6f the process cartridge
B. Thereafter, when the operator releases the
process cartridge,‘as shown in Fig. 45, the shaft 21
of the process cartridge B is dropped ihto the
bearing portion 18c by its own weight. In this case,
the abutment members 20 are completely engaged by the
positioning recesses 42, with the result that the
process cartridge B is mounted to the frame 15 of the
image forming apparatus while being pressﬁrized by
the pressure members 19. Further, in this case, the

_ helical gear 7c of the photosensitive drum 7 is
meshed with the drive gear (refer to Fig. 6) in the
frame 15. thereby permitting the transmission of the
driving force. Further, when the process cartridge

B is mounted, the urging forces of the pressure



cartridge was consuned or used up, the process cartridge mﬁsaﬁqpmgﬂgwﬂhwﬁtf
the reusable parts such as rollers were also dunped togethgr
process cartridge. However, recently, in consideration of {h rotection
of the earth environnent, various el ectric equi pnents and . N 2000
- 104- - electronic eqU|pnents are not dugped as conventipnhlly, but

parts of such equi pnents have

members 19 against the process cartridge B are
relieved by the lowering movement of the process
cartridge é. Thus, the operator who has mounted the
process cartridge B feels the "click" feeling to
easily recognize the fact that the process cartridge
B was positioned at the mounting position.

Incidentally, the abutment members 20 of the
apparatus frame 15 and the positioning recesses 42 of
the process cartridge B are so arranged that abutment
surfaces 20a, 42a thereof are substantially in
parallel with each other. Thus, the abutment members
20 may be assembled to the frame 15 in such a manner
that the abutment surfaces 20a are disposed
substantially horizontally. 'Therefore, the design of
the abutment members 20 and the assembling of the
abutment members to_the frame 15 can be simplified or
facilitated, with the result that the dimensional
error is hard to occur. Accordingly, it is easy to
mount the process cartridge B to the frame 15 of the
image forming apparatus correctly.

Incidentally, & roller 19b is mounted on each
pressure member 19, so that the sliding resistance is
minimized by pressurizing the process cartridge by
the rollers 19b when the process cartridge B is being
shifted while pressurizing the pressure surfaces 41
by the pressure members 19. Further, in the

illustrated embodiment, while the pressure surfaces



been recycled (regenerated or reused) fromthe view point df Ep \VARIAL® p oL
resourceg, the(saging of energy and)the reduction of dust. EhdﬁhENﬁu&HEET
in the process cartridge according to the illustrated enboqir si nce
the parts such as the charging nenbers, devel opi ng nmenbersjor zy§q1
menbers have the long service lives, such E%Fts can be stikl used er
the tonerin the cartridge is consuned. @ Therefore, recently, The
cartridges that the toner was consuned have been coll ect edlLand the

reusabl e parts Haveehehe rrEgeess. cartridge Romresisurjzgdedyr &hef t he
recycle of the rocess cartrldge w || be described. The procedure of the
recycl e of the d&HEH§§SC%??rVﬂ§ farmedcast gurface configuration,

such process surfaces may be ribbed-shape to reduce
the contacting area, thereby further reduéing the |
sliding resistance.
. . Further, as apparent from the sectional view
ﬁin Fig. 1 and the perspective view in Fig. 4, the
upper portion"of the process cartridge B is made
substantially flat, and the flat upper surface of.the
1 process cartridge is substantially in parallel with
the cartridge mounting direction. Thus, the
cartridge mounting space id the frame 15 of the image
forming apparatus can be minimized, and the space ‘in
the process cartridge B (for example, spaces for the
toner reservoir and the waste toner reservoir) can
be used efficiently.
Oon the other hand, when the process cartridge
B is dismounted, as shoﬁn in Fig. 46, the process
cartridge B is rotated in the anti-clockwise
direction (shown by the arrow a) slightly,.thereby
permitting the riding.of _the protruded ribh 40 over _.
~the stepped portion 18bl of the second guide portion
18b, with thé result that the process cartridge can
be dismounted by drawing out the process cértridge'
as it ié. Incidentally, when the process cartridge
B is rotated in the anti-clockwise direction, if the

cartridge is rotated excessively, the auxiliary rib




foll owing steps; that is, (1) collection, (2) sorting,

(4) selection, (5) cleaning, (6) check and (7) re-assenbl]ir]g. These steps

will be fully explained hereinbelow. (1) Collection:

process cartridges are collected to a cqllection center wilth the aid of
users and service men. (2) Sorting:"79 - The usTd process

cartridges collected to the various collection centers

() PEPLACEMENT SHEET |

0 77haN 20800

ransported to

a

43 (refer to Fig. 4) is abutted against the shutter .
cam portion 18d (and, regarding the left guide member
17, the protruded rib 40 is abutted against the
rocking movement fegulating guide portion (refer to
Fig. 5)), thereby regulating anti-clockwise rotation
of - the process cartridge...Further, when the Process
«artridge is mounted, the auxiliari rib 43 provided
at the right side of the process cartridge is
inserted between the second guide portion 18b and the
shutter cam portion 184, and the protruded rib 40
provided at the left side of the cartridge is
inserted between the second guide portion 17b and the
rocking movement regulating guide portion 174. Thus,
the moving paths when the process cartridge B is
mounted and dismounted are further regulated, thereby
mounting and dismounting the process cartridge B more
smoothly. | .
‘(Drum Shutter Opening/Cloéing Construction):

| The drum shutter 35 is opened and closed in
response to the mounting and dismounting movement
of the process cartridge. Now, the'opening/closing
operation of the drum shutter will be explained.

As shown in Fig. 4, the drum shutter 35 has
the arm portion 35b pivotally moﬁnted around a shaft
'35¢, and the link portion 35a is pivotally mounted
on the shaft 35¢ for movement together with the arm

portion 35b. Thus,'when thé link portion 35a is



- 105 - cartridge recycle factory. .And, the collected dﬂ%@éCEMENT SHEET
cartridges are sorted on the basis of the types. (3) Dec os1 t 1 on. '
The sorted process cartridges are deconposed to pick up pgrtfs:g (%A

Sel ecti on: The picked-up parts are-checked to sel dct] or ”Zg@
theminto reusable parts and non-reusabl g gparts which wer¢ dameged-—or
service lives of which were expired.

|
i

pivoted, the arm portion 35b is also pivoted, thereby
opening and closing the drum shutter 35. Further, a
link boss 354 is protruded from the arm portion 35b.
By engaging the link portion 35a and the link boés
354 by the shutter cam portion 184, the drum shutter
35 is opened and closed. The opening and closing of
éihe drum shutter wiil be explained.in conhection with
the mounting of the process cartridge é to the image
fdrming apparatus A with reference to Figs. 41 to 45.
As shown in Figs. 41 to 45, the shutter cam
portion 184 provided on the right gquide member 18
has a first cam portion. 18dl engaged by the link
portion 35a, and a second cam portion 1842 engaged |
by the link boss 35d4. An iné;ined angle of the first
cam portion 18d1 is substantially the same as that
of the second guide portion 18b for guiding the
protruded portiqn 40 of.the process cartridge B, and
an inclined angle of the second cam portion 1842 is
greater than tﬁat of the first cam portion 18dl.

. As shown in Fig. 41, when the process
cartridge B is inserted and is pushed, the link
portion 35a is engaged'by the first cam portion 1841
of the shutter cam portion 18d as shown in Fig. 42,
thereby rotating the link portion 35a around the
shaft 35c. As a result, the arm portion 35b is
rotafedtn-open the drum shutter 35; however, in this

case, the drum shutter is not completely opened but



'(5).Cleaning:

to reuse new parts.
checked whether they restore their functions sufficiently}and

reused. (7) Re-assenbling: A new process cartridge}is a'DQEQW@h
by using the parts which pass the chec§ - In the VA% he

Only the parts which pass the sel ectli BEPEAGEMENT SHEET
(6) Check: After the cl eaning, the parts ar

ebykn < L

charger roller 8 and the devel oping sleeve 10d and the |ike are reused by

re- assenbling fhem and,t0g;{L8"ks14%pdn cddaftfon. When the

cartridge B is further pushed, as shown in Fig. 43,

the rotation of the arm portion 35b causes the

disengagement between the link portion 352 and the

first cam portion 1841 and at the same time the

engagement between link boss 356 and the second cam

portion 18d2. And, when the mounting of the process

cartridge B is completed as shown in Fig. 45, the

drum shutter 35 is completely opened so that the

recording medium 2 fed below the cartridge does not

interfere with the drum shutter.

Incidentally, when the process cartridge B

is drawn from the condition shown in Fig. 45 to

dismount the process cartridge B from the iﬁage

forming apparatus A, by a spring force of a torsion

coil spring 35e locked to the arm portion 35b, the

shutter cam portion 184 is engaged by the link boss

354 and then by the link portion 35a in an order

opposite to the aforementioned order, thus closing

the drum shutter 35.

The above-mentioned drum shutter 35 serves to

protect the photosensitive drum 7. In the

illustrated embodiment, other than the drum shutter-

35, the laser shutter is provided in the image

forming apparatus A. The laser shutter constitutes

@ laser light path blocking means to prevent the

laser light emitted from the optical system 1 to the



crushed to reuse as material. In this case, if the franes| 1BEPLAGEMENT SHEET
formed fromdifferent naterials, when these franmes are crjushed togetner

- 106 - the different naterials are nm xed, thus deteriorfptyn t
R 7 VAR,

nechani cal feature of the material which is reused. Thus,] e

13, 14 nust be crushed separately or-i8dependently. However—siree—the—]
toner frame is welded to the devel oping franme, these

photosensitive drum 7 from leaking from the optical
unit la (of the image forming apparatus) in.én
inoperative condition of the apparatus.

(Laser Light Path Blocking Means):

Next, the construction of the laser light
path blocking means will be explained. As shown in
Fig. 47, the éptical unit la is provided with an
~opening lal through whicﬁ the laser 1ight is
illuminated onto the photosensitive drum 7, and the
laser shutter 46 is formed from a metél plate bent
to cover the opening lal. ?Hat is to say, the laser
shutter 46 has a shutter portion 46a comprising the
bent metal plate, and a link portion 46b disposed at
the left of the shutter portion and integrally formed
therewith. The laser shutter 46 is pivdtally mounted
on the frame 15 of the image forming apparatus via
shafts 46c.
| Further, in the vicinity of the left guide
member 17 for guiding the process cartridge B, an arm
member 47 is pivotally mounted around a shaft 47a.
The arm member 47 has_a.fr?gwgnd engageable by the
- link portion 46b of the laser shutter 46 andwis o
Positioned to abut against the end of the process
cartridge B when the cartridge B is mounted to the
frame 15 of the apparatus.

With this arrangement, when the prbcess

cartridge B is inserted while being guided by the left



frames nust be separated fromeach other by cutting, thereby]|nREPIAGEMBRT SHEET
recycl e process troubl esone. To the contrary, according to thefTrTtoustrated
enbodi nent, as nentioned above, since the toner franme 12, deye ogit % frame
13 and cleaning frame 14 are forned fromthe same material (pojy ‘ﬁ _ 0
resin), even when these frames 12, 13, 14 are crushed togethekta.qhtain
pellets, the nechanical feature of the matefial is not worsened, thereby

i i : Furth in the ill T ated
enbodi mont . i A S FELES membres; A7nntbi PL RREBATSY PSP TRe 11 ames
s the simm | ar wGidd de nd EafeFRAGENE Blonble chaSkn HhBest ¥705

group), even when the frane
a direction shown by the arrow a in Fig. 47. As a

result the free end of the arm membe# 47 urges the
link portion 46b of the laser shutter 46, thereby
rotating the shutter portion 46b in a direction shown
by the arrow b. Consequently, the opening lal of the
optical unit la is opened, thus permitting the
illumination of the laser light onto the

photosensitive drum 7.

Further, by a biasinglforce~of a tension
spring attached to the link portion 46b of the laser
shutter 46, the laser shutter 46 is always biased
toward a direction to close the opening lal. 'Thus,
when the operator dismounts the process cartridge B
from the image forming apparatus A, since the urging
force of the arm member 47 is released, the laser
shutter 46 automatically closes the opening lal by
the spring force of the spring 47b.

Accordingly, other than the case where the
Process cartridge B is mounféd to the image forming
apparatus to permit the imaée recording operation,
the laser 1light is prevented from illuminating onto
the photosensitive drum 7 and the like from the
optical unit la. Further, since the link'portion 46b
and the arm member 47 for opening and closing.ﬁhe

laser shutter 46 are positioned in the vicinity of



are crushed in a condition that the cleaning of the used ca tBEﬂd@EMfNTSHEErﬂ

I nconpl ete and the toner is adhered to the frames, the nech@njcal TTature
of the material 1is not deteriorated, unlike to the case whefe}t

different materials are mxed. - I nci dental ly, since fhg eéﬁﬁhﬂmﬂ
franme 14 can be separated fromthe toner deygloping frane f4—iS..001
necessary to formthe cleaning frane from

- 107-

the left guide member 17 and opposite to the right
guide member 18, the space for installing these
elements can be used effectively. Accordingly, the
effective use of the space can be achiéved, and,
thus, the apparatus can be made small-sized.
Incidentally, in the illustrated embodiment, as shown
,in Fig. 48, the position where the projectiqp 14m

is abutted égainst-the arm member 47 is spaced apart
from the longitudinal end of the cartridge.by a |
distance Y1l of about 5 - 6 mm.

(Offset of Gripper Portion):.

As shown in Fig. 48, when the operator mounts
the process cartridge B to the image forming
apparatus A, the projection 14m (acting as an opening
memﬁer) provided at the left (in longitudinél or
thrust direction) shoulder portion of the process
cartridge B urges the arm member 47 (for opening and
closing the laser shutter 46) provided on the frame
of the apparatus. Subgtantially at the same time,
the metal shaft 21 (having a diameter X1 of about 10
mm and a protruding amount.xz of about 5 mm)
protruded from the right side of the process:
cartridge B and acting as a drum earth is contacted
with an earthing contact member (electric contact) _
51 having a spring feature and provided on the frame
of the apparatus. Further, the link portion provided

on the right side of the cartridge B is abutted



the same material as that of the toner developing frame s¢ HE%@C§MENﬁé§EET
frames are crushed independently; however, the cleaning ffa
preferably formed fromthe sane material as that of the t)n-rOQg ﬁwﬁ@mﬁg
frame C when these franes are formed fromthe material sijn g
material of the toner conponent. HoweveB8d the cl eaning fraHe—&4—~#usL.hame
the mechanical strength sufficient to support the photosensitive drum?7
and the like. But, as in the illustrated enbodi nent, when The cr&animg- -
frane 14 is foagdiddOompel yahytereceASpBreibaN188 offtthel EFramamtcas that
of the toner developing frane C, the nmechanical strength of the cleaning
franme is open the drum shutter 35.

Accordingly, when the cartridge B is mounted,
the left side of the cartridge B in the longitudinal
direcfion is subjected to a load for reéisting to the
biasing force of the spring 47b, in order to open the

(1aser shutter 46. On the other hand, the right side
of the process cartridge B is subjected to a load for
deforming the contact member 51 having the spring
feature due to the contact between the metal shaft
21 and the earthing contact member 51, and a load for
.resisting to the biasing force of the torsion coil
spring 35e in order to open the drum shutter 35. In
the illustrated embodiment, among the.above loads,
the load for opening the drum shufter 35 is greatest.
As a result, when the_cartridge B is inserted, the
cartridge is subjected to the load offset from a
longitudinal center C2 of the cartridge.

Thus, in the illustrated embodiment,‘as shown
in Fig. 48, the ribs 124 are arranged so that the
longitudinal center Cl of the ribs,(constitutipg the
gripper portion of the cartridge B) is offset from
the loﬁgitudinal center C2 of the process cartridge
B toward a side where the link portion 35a of the

- drum shutter 35 and the metal shaft (conductive
member) 21 are provided. Thaf ié to say, in the

illustrated embodiment, the longitudinal center C1




weaker than that of a cleaning frame which is forned from REPLACEMENT SHEET
pol yphenyl eneoxi de (PPO) or pol yphenyl ene ether (PPE). Thus, shown Tn
Fig. 60, the cleaning frane 14 according to the illustrated
provided with an upper wall portion 14n (Figs. 4, 7 and 47 -
covering an upper portion of the photasggsitive drum7 betwge
walls 14p (of the franme 14) for supporting the rotary shaft |Jof the

phot osensi tive dr

Furt her, partltllgnﬁﬂ? Eﬂi?ée%$28¥§%ggl%ggwh;hgggggkgénéé PEsdhgoi r 11c
e e et SPGB
cartridge B by about 10 mm (The longitudinal center
Cl of the ribs 12d is offset from a center of a
recording medium convey path when the process
cartridge B is mounted to the image forming apparatus
A by about 10 mm or is offset from a longitudinal
center of the photosensitive drum 7 of the proceés
cartridge B by abodt 10 mm)..

With this arrangement, when the cartridge B
is mounted to the image forming apparatus A, as shown
in Fig. 49, the operator grips the right side from
the longitudinal center C2 of the cartridge B, i.e.,.
a8 side where the link portion 35a of the drum shutter
35 is provided to insert the cartridge into the frame
of the apparatus. To do so, in the longitudinal
direction of the cartridge B, the side where the link
portion.35a is provided is subjected to a force
slightly greater than the other side. Due to the
offset of force, the load for opening and closing
the drum shutter 35 is cancelled, whereby the
cartridge B can be smoothly inserted into the image
forming apparatus A Qithout any play, as a whole.
Further, since the ribs 124 .are disposed in parallel

- with the photosensitive drum 7 arranged in thq
longitudinal direction of the cartridge B, when the

cartridge is inserted while gripping the ribs 124,



- 108 - wal | s of each chanber at that side, thereby rei hfREPEAGEMENTe SHEET
cleaning frane. Incidentally, the partition walls 14g |imt e

i nadvertent | ongitudi nal novenent of the toner contained infthe Qmﬁékﬁm
W a3,
1.4

toner reservoir 1lc, thereby preventing the waste toner fro e
the waste toner - reservoir 1llc. By reinforcing the cleaning fr

the longitudinal direction of tpe cartridge can
easily be maintained in perpendicular to the
cartridge inserting direction, thereby easily
eliminating any plays at both longitudinal ends of
the cartridge during the insertion of thé caftridge.
, Incidentally, although the gripper portion
-can be constituted by.the ribs 124 as shown in Fig.
48, it may be constituted by a recess 73 formed in
the frame'as shown in Fig. 50 of.may be constituted by
a projection or ridge 74 formed on the frame as shown
in Fig. 51. That is to_saff the gripper portion
may have any cénfiguration so long as the operator
can easily grip it. -
Further, in the illustrated embodiment, while
an example that the gripper portion is arranged
offset toward the side where the link portion 35a
of the drum shutter 35 and the metal shaft 21 are
provided was explained, the present invention is not
limited to this example. For -example, when the
spring force of the spring 47b of the laser shutter
46 is strong and the load for resisting to the
biasing fofce of the coil spring 35e is stronger' than
the load for resisting to the biasing force of the
spring 47b and the load for -deforming the contact
member 51, the gripper portion is arranged offset
toward a side where the projection 1l4m is provided.

In this way, the gripper portion is arranged offset

s



as nentioned above, even when the cleaning frame 14 is forn1dREPBN@EMBRT SHEET
sane material (polystyrene resin) as that of the toner developrmg—f+eae
the sufficient mechanical strength can be obtained. [Qher|Epb d} nment s Jﬂ
Next, other enbodi nents of various parts of the aforenentiophefd rfo d A:2000
cartridge and i mage form ng apparatus - 88l4 be expl ai ned. ‘Charger
Means) : In the above-nenti oned enbodi nent, while a exanple t hat
the axial shi f tOM@Tidh\Re fkle Whene theframe ris | subiected B‘g by

abutting one end of the rol ] er shaft 8a agai nst thg g.utgen&hgortlon 24a
of the bearingFZF£AREE SPHMGY resiskanerrgenerated due o

abutment between the parts of the image fdrming

‘apparatus and the frame when the process cartridge
is mounted to the image forming apparatus.
(Explanation.of Electric Contacts):

' Next, the electric connection’ between various :
pgrts when the process cartridge B is mounted to tﬂe
image forming apparatus will be explained.

When the process cértridge B is mounted to the
image forming apparatus A, various contact portions
provided on the process cartridge B are contacted
with varidus contact portions provided in the . frame
15 of the image forming appafatus, thereby
electrically connecting the process cartridge B to
the image forming apparatus. That is to say, as
shown in Fig.52, the contact portion 27a (made of
stainless steel in the illustrafed embodiment) as the
conductive member provided on the end of the antenna
line 27 for detecting the toner remaining amount is
exposed from the lower portion of the developing
frame 13, and the déveloping bias contact portion
48 (made of stainless steel in the illustrated
embodiment) as the canductive ﬁember for applying
the developing bias to the develoing sleeve 10d is
also exposed. Further, the charging bias contact

" portion 49 (made of stainless steel in the




embodi ment, as shown in Figs. 61 and 62, one end of - the rol }eRg '
may be supported by a bearing 52 having a cylindrical bore p2 fﬁhﬁé&ﬁ§§SHEET
arrangenent, when the roller shaft 8a is biased toward a difegti on shown

by the arrowin Fig. 61, an end face of the roller shaft 84 ik QFuANELINY
agai nst a bottom 52b of 09 - t he

g - -
bore 52, thereby positioning the roller shaft. Accordingly,] this

arrangenent can i eve the sa . :
_ g ffhustrateg emggdiment) as the conductive member Ior

appl&ing the charging bias to the charger roller 8 is
exposed from the lower portion of the cleaning frame
14. More partiéularly,-with respect to the
photosensitive drumi?, the contact portion 27a of the
aptenna line 27-and the developing bias coptact
:bortion 48 are arranged at one side, and the charging
: bias contact portion 49 is arranged at the other
side. Incidentally, the charging bias contact
portion 49 is integrally formed with the contact

member 26 (Fig. 10).

In correspondence to these contacts, as shown
in Fig. 53, with respect to the transfer roller 4,
an antenné line contact member 50 to which the
contact portion 27a of the antenna line 27 is
contacted when the process cartridge B is mounted
and a developing bias contact pin 50b to which the
developing bias contacf portion 48 is contacted are
arranged at one side in the recording medium feeding
direction, and a charging bias contact pin 50c to
which the charging bias contact portion 49 is
contacted is arranged at the other éide.-
Inéidentally, as shown in Fig. 54, the cdntact pins
50b, 50c are attached to respective holder covers 504
not to slip out of the holder covers and can bg.
protruded from the holder covers. The contact pins

are biased upwardly by springs 50f and are.




advantage as that of the previous enmbodiment. Incidentally, theREPEACENMENT €HEr
S prefgrably formed from material such as polyacetal having g6 gMEwﬁéH&J
sliding feature to the netal, silimar to the bearing 24 in the pre I ous
enbodi nment . Further, as shown in Fig. 63, a side notdh| 527 Jad 2080
formed in the bearing 52, and the roller - 8Raft 8a may be fordi Ly i nserted
into the bearing while deformng the notch 52c elastically. Wth this
arrangenent, the assenbling ability of the charger roller 8 ~aproved
Further, when theim@ & BECsigwaD! | em@ﬂdéﬁtdn Gt adewa\i@rték:ynés sk%es
process cartridge B is nmounted, even if a snal *anount

to discharge the capacitor Cl.

The electrostatic capacity between the
developing sleeve 10d and the antenna line 27 depends
upon an amount of toner exsisting between the
debeloping sleeve 104 apd the antenna line 27. That
is to say, when the toner exists between both
conductors, since the dielectric constant between the
conductors'increases, the electrostatic capacity
between the conductors is increased. Accordingly, as
the amount of the toner is decreased, since the
dielectric constant between the conductors is
decreased and the electrostatic capacity is also

ldecreased, the voltage detected by the first peak
hold circuit is decreased as the amount of the toner
is reduced. ' ‘

On the other hand, the output from the high
voltage power source HV is supplied to the developing
sleeve 104 and ié also supplied to a derivative

- circuit comprised of a reference capacitor C2, a
resistor R4, a resistor RS (volume resistor) and a
resistor Ré6. Incidgntally; a diode D3 is a clamp
diode having the minus output. The derivative wave
form detected through the volume resistor RS ig -
converted into a DC signal by a second peak "hold
circuit comprising an operation amplifier OA2, a

diode D4, a capacitor C3 and a discharging resistor



cutting debris remains in the cylindrical bore 52a, since
debris drops through the notch 52c and is renoved fromthe{bgre 52a, it is
possible to stably rotate the roller shaft 8a in the bore . 07 JAN 2000
Further, in the aforenentioned enbodi nents, while an exanp|etL{hat one end
of the roller shaft 8a is supported by LQﬁ_Qearing 24 or " bparing 52 Was
expl ai ned, the rotary shaft of the devel opi'ng sleeve 10d a ' lLkKe may

L CEPLACEMENT SHEET |

be supported by the bearing 24 or 52. Furthernore, in the first
enbodi ment, whi  #onetrh®emeqirlialg oot dve tlebit imrs gvd \Caketr idge prevent i ng

Mount Detection Circuits):

Ne#t, the toner remaining amount detection
and the process cartridge mount detection in this
apparatus will be explained. 1In this apparatus, as
megt;oned abbve,'the reméining amount of toner in the
péﬁcess cartridge B is detected on the basis of the
change in the electrostatic capacity between the
antenna line 27 provided on the cartridge and the
developing sleeve 10d. To this end, a circuit shown
in Fig. 55 is provided. -

In the circuit shown in Fig. S5, the
developing sleeve 104 and the antenné line-27.
constitute the equivalent capacitor;. A high voltage
power source HV applies a rectangular wave AC voltage
(Vpp = about 1600 V) to the developing sleeve 104d.
The high voltage from the high voltage power source
HV has the rectangular building-up and the
rectangular bﬁilding-dowq, and is detected as the
derivative wave form ANT by the electrostatic
capacity between the developing sleeve 10d and the
antenna line 27 and resistors R1l, R2. Incidentally,
a diode D1 is‘a clamp diode having the minus output.
The derivative wave form ANT is voltage-divided by
the resistors R1, R2 and is peak-detected by a firsf
Peak hold circuit comprising an operation amplifier

OAl, a diode D2 and a capacitor Cl, and is converted
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the plastic deformation of the contact nenber 26 REPL%QEMENH §HE£{;

shaft 8a was shifted, as another enbodinent, as shown in Fijg.] 64, arib 53

as a regulating menber may be provided on the cleaning frgng 187ahAiNt2080
contact nenber 26 may be secured to the rib 53 by heat cayl i ng and the
like. Wth this arrangenent., even when tﬁ@’changer roller |8 1's SUDIE

to a force P showmn by the arrowin Fig. 64, the contact nemder 26 isS
abutted against the rib 53, thereby preventing the further defornmation of

t he

deteriorated. To the contrary, by arranging the
contacts as in the illustrated embodiment, the
floating capécity can be eliminated, thus maintaining
the AC voltage stably or normally, thereby
eliminating the charging discrepancy.

Further, sincé the developing bias contact’
mémber 48 and the charging bias contact member 49 are
arranged on both sides with respect to the
photosensitive drum 7, the electric interference
between these contacts can be avoided.

In view of the above, in the'present
embodiment, upon assembling the process cartridge B,
the metal shaft 21 is attached to the cleaning frame
14 which supports the photosensitive member 7 in the
direction protruding outwardly from the drum 7 with
respect to the axial direction of the drum 7, and the
contact member for charge bias 49 is attached at
opposite side of thé metal shaft 21 with respect to
the axial direction of“the drum. Furthermore, to
the toner developing frame member C which supports
develoing means 10 the.contact member for developing
bias 48 is attéched. This contact member 48 is

located in the axial direction of the photosensitive

" drum 7 when the cleaning frame member 14 and the

toner developing frame member C are connected each
other. Afterthen, the frame members_14 and C are -

connected to assemble the process cartridge B.



contact nenber. Thus, in use, even if the cartridge B is dr
generate the force P during the transportation of the cartr Q&ACEWHETSHEET
possible to prevent the danage of the contact nenber 26. ' Furtner
as shown in Fig. 65 a buffer 54 nade of rubber or the |ikg ygbe{RQQﬁmﬁd
to a side surface of the rib 53 by a botgisided adhesive tgpg so that e

buffer is interposed between the rib 53~ ahd the contact merfber—26—W-t-h

this arrangenent, even when the charger roller 8 is subjec%ggéﬁﬁéL_;%ngn;J
P shown by the aRreeRt efetheaspperddnotieg: itomeroresREVRant 408 er
be prevented by the_  buffer 54. Further, if the end porhion of the

the developing means 10 at the side of the image

forming apparatus is disposed at the same side as
the developing bias contact member 48 with respect
to the longitudinal direction of the photosensitive
drum 7, and is spaced apart.from the photosensitive
drum 7 more than the developing bias contact member
48 at one lateral side (toward the developing, means
10) of the photosensitive drum 7. |

By arranging the contacts as mentioned above,
since the charging bias contact member 49 is spaced
apart from the metal shaft 21 as the earthing contact,
there is no risk of generating the floating capacity
between the contacts, thereby stabilizing the
charging voltage to avoid the'charging discrepancy.
That is to say, if the drum earthing contact is
arranged near other cpntacts, the floating capacity
will be generated between the wiring and contacts
arranged around the drum éarthing contact and sﬁch
other contacts, with the result that the AC voltages
used to the developing, charging and toner remaining
amount.detection tepd to .go wrong. Particularly,
in.the case of the charger roller that is contacted
with the photosensitive drum 7 to charge the latter,
since the constant current confrol is effectedi if
the AC voltage is fluctuafed due to the floating

capacity, it is feared that the image is




contact nenber 26 is not .contacted with an end face of the rpt

shaft 8a in parallel, the contact menber. 26 will be eccentrifaf Rﬂﬂﬂ&EMEﬂﬁ%HEEr
contacted with the end face of the roller shaft 8a, thus

- 111 - causing the vibration and/or noise. However, in tfF
since the buffer 54 is provided, the vibr88+on can be suppr
preventing the generation of the noise.

e@ifodANE2600
sded, thereby

‘inwardly of the outer end surface of the gear flange
74 of the 1ongitudinal direc;ion of the
photosensisive drum 7. With this arrangement, it is
- possible to reduce the longitudinal size of the
‘process cartridge B, and, thus, to make the process
cartridge small-sized.

d Further, as mentioned above, the charging
bias contact member 49 is arcuated outwardly. -That
is to say, the contact member 49 has the straight
portion which becomes a leading end when the process
cartrxdge is mounted and 1s arcuated from the
straight portion. With this arrangement, when the
process cartridge B is mounted to the image forming
apparatus A, even if there arises the dispersion in
the abutment angle between the charging bias contact
member 49 and the charging bias contact pin 50c of .
the image forming apparatus, such disoersion can be
absorbed, thereby abutting the charging bias contact
member 49 against the charging bias contact pin S0c
surely and effectively. Although the charging bias
contact member 49 is positioned forwardly when the
prooess cartridge B is mounted to the image forming
apparatus A, the contact member 49 and the contact
pin S0c are not damaged during the cartridge mounting

- operation.
Furthermore, the contact portion 27a of the

antenna line 27 for detecting the toner remaining

-



(Devel opi ng Means): , In the aforenentioned first err)oB
the three ribs 13b, 13c, 13d were fornmed on the devel oping]ffanme 13 and
the sharp wedged end of the second rib 13c was penetrated |nf oOhJAN 2000
devel oping bl ade 10e as shown in Fig. 15, the end of the sgcpnd rib may
not necessarily be wedged, and, as for ex®gple, showm in Fg. 66, the edge
of the second rib 13c may be sharpened as an arrow shape, &nd.the _tip._end

of the rib 13c may be strongly urged agai nst the devel opi ng bl ade 10e.
Further, in thBeMPest Sdnbodi nent, as shown in Fig. 18, the bent portion

27b was fornmed in the antenna line 27 so that the antenna line 27 did not
Now, the arrangement of the electric contacts

will be explained with reference to Fig. 22. As seen
in Fig. 22, the cdntacts 48, 49 are arranged at the
side.of the photosensitive drum 7 opposite to the
sidé_where the helical gear 7c¢ is provided, and at
thefother side (where the helical gear 7c¢ is
provided) of the. photosensitive drum 7, the metal
shaft 21 as the drum earthing contact is arranged. -
In a direction perpendicular to the longitudinal
direction of the photosensitive drum f, i.e., in the
recording med ium feeding direction, the developiﬁg-
bias contct member 48 is arranged at one side of the
drum (side towafd the developing means 10), and thg
‘charging bias contact member 49 is arranged.at_the
other side (side toward the cleaning means 11).
Incidentally; the metal shaft 21 as the drum earthing
contact is protruded outwardly of the frame i4-and
is positioned on a rotational centerline of the |
photosensitive drum 7.

Further, the developing bias contact member
48 and the charging bias contact member 49 are
arranged along a line with respect to the
lohgitudinal direction of the photosensitive drum 7
and are disposed on_both sides of the gear flange
(spur gear) 7d and the photosensitive drum 7. 1In

addition, the contact members 48, 49 are positioned



float fromthe recessed portion 13e of the devel oping frang
shock is applied to the exposed portion of the antenna |
configuration of the bent portion 27b is not limted
- 18, but may be semi-circular as shown in Fig. 67A or trag??qggﬁ

shown in Fig. 67B. Further, ivBéorder to prevent Jtife TI0 rzﬂﬁfnf
the antenna line 27, other than the provision of the

LAGB\GEwreSHEE [' i

o t hat™ Smown

electrically connected to the wiring pattern on an

electric substrate 50e to which the holder covers
504 are attached via fhe springs 50f. Further,

among the contact portions 48, 49 to which the
contact pins 50b, S0c are abutted, the charging bias
.contact portion 49 is configured as an arcuated shape
‘§éviq9 straight portions and a curved portion
connecting between the straight portions so that the
curvature is formed at a side of the pivot hinge 16a
of the opening/closing cover 16. Thus, when the
opening/closing,coverfis-is glosed around the hinge
l6a toward a direction shown by the arrow c after the
process cartridge B is mounted, the charging bias -
contact éortion 49 nearest ihe hinge l6a aﬁd having
the minimum-radius of rotation can be smoothly and
effectively contacted with the contact pin 50c.

' Further,.the shaft 21 for supporting one end
of the photosensitive drum 7 is made of metal, and
the photosensitive drum 7 is earthed via the metal
shaft 21. To this end, as shown in Figs. 6 and 48,
an earthing contact member 51 comprising a leaf |
spring earthed via a'chassis of the frame 15 and the
like is provided at the bearing portion 18a of the
right guide member 17 on which the shaft 21 is |
disposed when the process cartridge B is mounted,
and, in the condition that the cartridge is mounted,

the shaft 21 is contacted with the earthing contact



-112- bent portion 27b, as shown in Fig. 68, a cut-out 13p

in the developing frane 13 and the antenna line 27-may be pds
the cut-out 13p. Wth this arrangement, even when the antenra
subj ected to an external force shown by the arrowin Fig. 6§,

line 27 does not float fromthe devel oping frame 13, thereb)
the generation of the clearance or gap ~I®tWeen the devel op

PDACEMENTE 8rErT

hi e 27 is
t H&7 alAN 2000
preventing

g frame 13 an

the toner | eak preventing seals 29. Further, in pl ace—ef-the

i chber s ndRcomE B Snfu RHETRROLE AfRybeke ol AR TERE

whi ch permts the passagé o

output from the second peak hold circuit becomes a
desired reference value (about 2.7 V "~ in the
illustrated embodiment).

The output {(potential of the.capacitor Cl »
Ygiue corresponding to the toner remaining amount)
‘i;f the first peak hold circuit and the output
{potential of the capacitor C3 *+ reference value) of
the second peak hoid'éircuit are compared by a -
comparator COl, and is outputted as a signal
representative of the toner‘remaining amount.
Accordingly, when the adequate amount of toner
remains between the developing sleeve 10d and the
antenna line 27, the pofential 6f the capacitor Cl
is higher than the potential of the capacitor C3,
and the output of the comparator COl becomes a higﬁ
level. As the amount of toner between.the developing
sleeve 10d and the antenna line 27 is reduced, the
potential of the capacitor Cl is decreased. When the
potential of the capacitor Cl is 1oﬁered below the
potential of the capacitor C3, the output of the
comparator becomes a low level. Therefore, it is
possible to detect the-toner remaining amount on.the
basis of the output Qf thg comparator COl.

Incidentally, in the illustrated embodiment,
it is also detected whether the process cartridge B
is mounted to the image forming apparatus A or'not._

-



be forned in the devel oping frame 13 and the antenna |inef”
through the cylindrical bore 13g. Also with this arrange

the cut-out 13p, even when the antenna line 27 is subjected to an .
external force shown by the arrowin Fig. 69, the antenng |ing72§ANZ8g NGt
float from the developing frane 13. - 98 - Further, injhe first

enbodi nent, while the positioning of the devel opi ng sl eeje TOOU T the

rotational direction thereof was not expl ained, such posiltioning nay be

ef fected by abutThag dsetendayf, irmheheotcdimewitafdhain tire Fisyel 5] nghéd €EVE
against a bearing nenber, simlar to the charger roller 8, and
the potential of the capacitor Cl1 becomes smaller
than a refefence poten£ia1 E (about 1 V in the
illustrated embodient), the output of a comparator
B CO2 becomes the low level, thereby judging that the
Q;écess cartridge B is not mounted to the image
‘%orming apparatus A.
For e#ample, when the power source is turned
ON, the controller for controlling the apparatus
outputs the rectangular wgvé form alternate current
from the high voltage péwer'hource HV to the
developing sleeve 10d. However, if the process
cartridge B is not mounted to the image forming *
apparatus, since the photosensitive drum 7,
developing sleeve 104 and antenna line 27 do not
exist in the circuit of Fig. 55, the signal is not
inputted to thg operation amplifier_OAl.
Accordingly, in this case, the potential of the
~capacitor Cl. becomes zero. Thus, by' settiﬁg the
reference potential E to the plus voltage having some
margin regarding the zero level apd to the potential
lower than the potential of the capacitor Cl when the
toner in the cartridge is empty, it is possible to
detect the p;esence/absence of the process cartridge
B. .

A voltage relation between the detection

level of the presence of the toner remaining amount

¥



t he bearing nmenber may be cylindrical as shown in Figs. REPLACEMENI SHEET
-113 - 61 to 63. |In addition, when not only the devel opi ng psteewe—Lld

but al so non-magnetic toner are used, the toner |ayer is forinrgd on the
devel opi ng sl eeve 10d by a coating roller. In this case, thd dod®VndAN 2000
roller may be positioned by abutting one en@%f a roller shafit_of the
coating roller against a bearing nenber having the sanme congtruction as
ment i oned above.

and the detection level of the presence of the

cartridge mount is shown in Fig. 56. 1In fig. 56, a

detection‘¥eference véltage'(potentia; of the

capacitor C3) for the presence/absence of the toner
remaining amount may be set to an alarm level for

%nforming of the toner amount insufficient to perforﬁ

the recording. Incidentélly, in the illustrated

embodiment, the reference voltage is adjusted by
adjusting the volume resistor R5 (at the manufacture

thereof) to the electrostatic capacity (about 7.5 pF)
corresponding to the case whé;e the toner of about

20 grams exists between the develoing sleeve 104 and

the antenna line 27. Further, the detection

reference voltage for the presence/abéence of the

‘cartridge mount may be obtained by voltage-dividing

the voltage of the power source by resistor(s}).

) Incidentally, in the circuit of Fig. 55,
while the comparator CO2 was used to detect the
presence/absence of the cartridge mount, in place
of this comparator, as shown by a circuit in Fig. 57,
inverters INl, IN2 having the appropriate .slice. level
may be used. Also in this case, it is necessary to
adjust the detection voltage level from the antenna
line 27 by the resistors Rl, R2, R4, R5, R6 so that
the outputs of the inverters IN1l, IN2 do not become
the low levels when there is no toner in the

cartridge.




(d eani ng Means): In the af orenenti oned enbodi nent %@PQﬁﬁﬂwﬁlesmEpT
Figs. 12, 13A and 13B, while an exanple that the bl ow sheg

overl apped with the toner leak preventing seals 10h was e: pl alongAh%w
arrangenment shown in Figs. 12, 13A and 13B nmay be taken it

consi deration on the basis of the rel ati onl®@t ween the cl ¢antmmy
means, (cl eani ng bl ade 1l1a, dip sheet 11b, toner |eak prevénting seals 1le)
and the photosensitive drum7. That is to say, the dip sheet TID Tay—be
overl apped with the toFRurtheak pegardinggtheecdesectdonuofartdiey of both

| ongi tudi nal ends of the «cleaning blade 11la. (Qhers):
presence/absence of the cartrzdge mount, as shown

S

in Fig. 58, when the output of the capacitor Cl is
sent to the controller via a buffer amplifier BA and
the A/D conversion is effected, the detection becomes
more reliable.

(éontrol Portion):

Next, the control system of the image forming
apparatus A will be briefly described with reference
to a function block diagram shown in Fig. 59;

In Fig. 59, a control portion 60 for
controlling the whole image forming apparatus
comprises a CPU such os a microcomputer, a ROM for-
storing a control program for the CPU and various
data, and a RAM used as a work area for the CPU and
adapted to temporarily store various data.

Tho control portion 60 receives signals from
a sensor group 61 including a sheet jam sensor and
‘the like. Further,-the control portion receives a
signal from a toner remaining amount detection
mechanism 6la for detecting the remaining amount of
the toner in the cartridge on the basis of the change
in the electrostatic capacity between the developing
sleeve 104 and the antenna line 27. Further, the
control portion receives an image signal from g'host
62 such as a computer, a word processor or the like.

on the basis of such information. the cohtrol



The process cartridge according to the present invention anfﬁﬁmﬁMrhfghﬁgr

applied to form_ not only a nono-color inmage as nentioned b
a plural color ( _
i mage) by Providing a plurality of devel opi ng. nO A JAN 2000

full-color
-114-

t wo- conponent nagneti c brush devel opi ng net hod, cascade

~ portion 60 controls various processes such as

i mge (for exanple, two-color image, threejcél or i mge or

Further, as a devel opi ng m80hot, a convent] opa

exposure 63, charge 64 (charger rqller 8 and the
like), deveiopment 65 (developing sleeve 10d and the
like), transfer 66 {(transfer roller 4 and the 1ike)
and fixing 67 (fixing roller Sb and the like), and .
the ‘feeding 68 of the recording medium (regist
néilers 341, 342, discharge rollers 3f1,_3f2 and the
like). Further, the control-porfion controls the
d;ive of a main drive motor 71 via a counter 70 for
counting the number of puises to be applied from:the
control portion to a driver 69.

Further, in the illustrated embodiment, the
control portion'so receives a signal representative
of no toner generated as a result of the toner
remaining amount detection, and performs the alarm:

72 for the process cartridge exchange (for example,

turning lamp or buzzer ON).

(Image Forming Operation):

Next, the image forming opefation effected
after the process ¢artridge-B is mounted to the image
forming apparatus A will be explained.

When the_recording medium 2 is set on the
sheet supply tray 3a shown in Fig. 1 and the setting
of fhe recording medium is detectéd by a sénsor (not
shown) or when the cassette 3h containing the .

recording medium 2 is set and- the copy start key is

depressed, the pick-up roller 3b or 3i starts to




devel opi ng met hod, t ouch- down devel opi ng nethod or cloud
may be used. Furt her, regarding.the charger neans

HEORETNT S

1
U

embodi nent, while a so-called contact charging type was upefl, a
conventional charging arrangement wherein three walls forpef OPQANZREt €

N

wires are enclosed by a netal shiel d suchygs -al um ni um anfd | positive or
negative ions generated by applying high voltage to the tjungsSten wres
transferred onto the photosensitive drum 7 thereby to uni char ge

e

the surface of rataptotasdnthei paivednsepangtibenysedlers 3cl, 3c2
I ncidental |y, the_charger neans may be of bl ade (char%er bl ade) type, pad
type, block typandrbtheippired, regisgt ypadlesshdale hdA2 RECaFOLEHLA: itoned

rolfer type. feed the recording medium 2 to the image forming

station. 1In ;egistration:with the feeding timing of
; the paired regist rollers 3dl, 3d2, the

pgpéosensitive drum 7 is rotated in the direction
éﬁown by the arrow in Fig. 1, and, by applying the
charging bias to the charger roller 8, the surface
of the photosensitive drum 7 is uniformly charged.
Then, the laser light corresponding to thé image
signal is illuminated from the optical system 1
through the exposure portion 9 onto.the
photosensitive drum 7, thereby forming a latent image
on the drum in response-to the iight illumination.

At the same time when the lafent image is
formed, the developing means-10 of the process
cartridge B is drivén to rotate the toner feed member
10b, thereby feeding out the toner in the toner
reservoir 10a to the.dgveloping sleeve 10d where the

. toner layer is formed -on the sleeve 10d. By applying
the voltage having the same polarity and potential as
the charging polarity of the photosensitive drum 7 to
the developing sleevé 10d, the latent image on the
photosensitive drum 7 is visualized as the toner
image. The recording medium 2 is fed between the
photosensitive drum 7 and the transfer roller 4, and,

by applying fhe voltage having tﬁe polarigy opposite




Further, the cleaning neans for cleaning the  residual toner réﬂ%iﬂﬁﬁﬂﬁﬂﬁ1SHEt?

an i mage bearing nenber such as the photosensitive drum 7 ngy be '
constituted by a blade, a fur brush and/or a magnet brush.
Further, regarding the i mage bearing nenber, as a photosensitilve Zd&&‘#ﬂﬂ
exanpl e, organic sem - conductor (OPC), H?;m)rphous silicone (A*St-
sel enium (Se), zinc oxide (ZnO, or cad sul fide (CdS) c%g be used,

and the shape of the |na e bearlng menber is not _limt to, th aru”; frert
may be a belt. theo tR0eF Y &Ehe cerans ter (19 Bt ntPides

toner image on the photosensitive drum 7 is
transferreé onto the recording medium 2. After the
transferring operation, the photosensitive drum 7 is
further rotated in the direction shown by the arrow
in'Fig. 1; meanwhile; the residual‘toner'remaining
‘on the photosensitive drum 7 is-scraped off by the
cleaning blade lla, and the scraped toner'is
collected into the waste toner reservoir loc.

On the other hand, the recording medlum 2 to
which the toner image was transferred is sent to the
fixing means 5,-where the toner image is fixed to
the recording medium 2 with heat and pressure.
Thereafter, the recording medium 2 is discharged
onto the discharge portion 6 by the dischérge rollers
3e, 3f1, 3f2. 1Incidentally, regarding the fixing

. means, in the illustrated embodiment, while the so-
called heat fixing type-was used, other fixing means
such as pressure fixing tfpe ﬁay be used.

(Recycle of Process Cartridge):

Next, the recycle of the process cartridge
according to the illustrated embodiment will be.
explained. In the pasz when the toner in the process
cartridge was consumed or used up, the process cartridgé
was dumped. Thus, the reusable parts such as rollers
were also dumped together with the process cartridge.
However, recently, in consideration of the protection

of the earth environment, various electric equipments and



-115- an el ect rophot ogr aphi ¢ phot osensitive body as an i faBEPLACEMEND SHEET |
menber, and at | east one process neans. Accordingly, t’he pfo¢EsSs Tart+ »
may integrally  incorporate therein an image bearing nenber
means as a unit which can be renovably nounted to an inage
apparatus, or may integrally incorporatgqohhgrein an i mage
and a devel oping neans as a unit which can 'be renovably nounted to an

i mage form ng apparatus, or may integrally incorporate therermanm+rage
beari ng nenber and a cl eani ng, neans as- a unit which

.electronic equipments are not dumped as
conventionally, but pa;ts of such equipments héve
been recycied (regeneratéd or reused) from the view
point of the saving of resources, the saving of
energy and the reduction of dust. |

' Thus, in the process garfridge according to
%he illustrated . embodiment, since the parts such as
' the charging members, developiﬁg'members or cleaning
members have the long service lives, such pérts can
be still used after the toner.in the cartridge is
consumed. fherefore, recently,'the cartridges that
the toner was consumed have been collected and the
rgusable_parts have Been récycled.

Now, the procedure of the recycle of the
procéss cartridée will be described. The procedure
of the recycle of the process cartridge includes the
following steps: that is, (1) collection, (2)
sorting, (3) decomposition, (4) selection, (5)
cleaning, (6) check and (7) re-éssembling. These
steps will be fully explained hereinbelow.

(1) collection:

The used process cartridges are collected to
a collection center Wifh the aid of users and service
men. _

(2)  Sorting:
The used process cartridges collected to the

various collection centers are transported to a

—



can be renovably nmounted to an inmage formng apparatus, or na

as a unit which can be renovably nounted to an i mage formng
wel | as the above-nentioned one. That is to say, theg
cartridge integrally incorporates therei H0%nr el ectrophot og

\;‘—"h
RERLAGEMENY srgr
oge 2o

i ncorporate therein an imge bearing nenber and two or nore pf

phot osensi t.i ve  body, and a charger neans, a devel oping neani

types.

(3) Decomposition:

or a
cl eani ng means as a unit which can be renmovably nmounted to — am TTrEgE~————

forming appar at Usa,pfshgLeplajdle £dOEBEPOT hRY, ! HRECLBIICten

el ect r ophot ogr ap
process cartridges are sorted on the basis of the

The sorted process cartridges are decomposed

to pick up parts.

(4) Selection:

The picked-up parts are checked to select or

divide them into reusable parts and non-reusable

parts which were damaged or service lives of which

were expired.

(S) Cleaning:

Only the parts which péss the selection are

cleaned to reuse new parts.

(6) Check::

After the cleaning, the parts are checked

whether they restore their functions sufficiently and

can be reused.

(7) Re-assembling:

A new process cartridge is assembled by using

the parts which pass the check.

In the recycle, the charger roller 8 and the

developing sleeve 104 and the like are reused by re-

assembling them, and the frames 12, 13, 14 are

crushed to reuse as material. 1In this case, if the

frames 12, 13, 14 are formed from different

materials, when these frames are crushed together,

-



phot osensitive body, and at |east one of a charger nmeans, - a eJﬂW%@EmMENT SHéEf

nmeans and a cl eani hg neans as a unit which can be renovably ynt ead—to—an

I mage

body,

- 116 - form ng appar]atfu o]
integrally incorporates therein an el ectrophotographi c phot ose nji tSqujAN 2000
and at |east a devel oping neans as alggid which can befr

nounted to an i nage form ng apparat us. Further, in th

af orenenti oned enbodi nents, while the |aser beam printer was exprarrmed—as

t he

the different materials are mixed, thus deteriorating
the mechanical feature of the material which is
reused. Thus, each framé 12, 13, 14 must be crushed

separately or independently. However, since the

. toner frame is welded to the developing frame, these

frames musf be separated from each other by cutting,
fhereby making the recycle process troublesomq. To
the contrary, according to the illustrated
embodiment, as mentioned above, since the toner frame
12, developing frame 13 and cleaning frame 14 are
formed from the same ﬁaterialt(polystyrene resinj},
even when these frames 12,-13,.14 are crushed
t&gether to obtain pellets, the mechénical featgré of
the material is not worsened, thereby improving'the
recycle process.

Further, in the illustrated embodiment, since
the polystyrene resin which is material for the
frames is the similar material to the component of
the toner (both styrene group), even when the frames
are crushed in a condition that.the cleaning of thé
used cartridge is incomplete and the toner is adhered
to the frames, the'mechanical feature of tﬁe materiél’
is not deteriorated, unlike to the case where the _
different materials are mixed.

Incidentally, since the cleaning frame 14

can be separated from the toner developing frame Cc,

it is not necessary to form the cleaning frame from



. RE -
| mage form ng apparatus, the present invention is not limteq f Plf&ﬁEMENIéHEET
but may be applied to other inmage form ng appajajuses such

beam printer,

o

as an LED printer, an el ectrophotographic copying nachine, § {a& JAN2000
system br a word processor. ~As menti-oned above, accofdfng to the
present invention, since the frames constitd07my the housing| of the
process cartridge are forned fromthe sane material, the weldiag. hetween
the frames can be effected positively and strongly. Furt her

since the framestry esdmé REtér o8l BB @had! oF NH tdred v opigtoner, in

the recycle,

even when the franmes having the toner

frame so long as these frames are crushed
independenily: however, the cleaning frame is
preferably formed from the éame material as that of
the toner developing frame C when these frames are
fo;med from the material similar to the material of
Eﬁe toner component. However, the cleaning frame 14
mu;t have the mechanical strength sufficient to
support the photosensitive drum 7 and the like. .But,
as in the illustrated embodiment, when the cleaning
frame 14 is formed frdm_polyStyrene resin which is
material samie as that of the toner developing frame
C, the mechanical streﬁgth of the cleaning frame is
weaker than that of a cleaning frame which is formed
from polyphenylene.oxide (PPO) or polyphenylene ether
(PPE). Thus, as shown in Fig. 60, the cleaning frame
14 according to the illustrated embodiment is
provided with an upper wall portion 14n (Figs. 4, 7
and 47 - 51) for covering an upper portion of the
photosensitive drum 7 between both side walls 1l4p
(of the frame 14) for supporting the rotary shaft of
the photosensitive drum 7, thereby reinforcing the
side walls 1l4p.

Further, partition walls -14q are provided in

the waste toner reservoir llc to divide the interior

of the waste toner reservoir into a Plurality of

chambers, and reinforcing ribs l4r are formed on the



adhered thereto are crushed, the mechanical feature ‘of thenREPIAGEMENT ST |
deteriorated, unlike to the case where different materi al s jan bbbl

Accordingly, in the recycle, it is not required for separaff
i ndependently, and the cleaning operation can be facilitatg¢d
Furthernmore, since the frames are fornmed -t} mat erial havin
feature simlar -117-

g the franes
07 JAN 2000
g_the charging

walls of each chamber at that side, thereby
reinforcing the cléaning'fraﬁe. Incidentally, the

~ partition Qalls l4q limits the inadvertent
longitudinal movement of the toner contained in the
waste toner reservoir 1llc, thereby preventing.the
waste toner from leaking from the waste toner
reservoir llc. By reinforcing the cleaning frame 14
as mentioned above, even when the cleaning frame 14
is formed from the same material (polystyrene resin)
as that of the toner developing frame C, the
sufficient mechanical strenéth can be obtained.
EOther Embodiments]

Next, other embodiments of various parts of
the aforementioned process cartridge and image
forming apparatus .will be explained.

(Charger Means):

In the above-mentioned embodiment, while an
example that the axial shifting movement of the
charger roller 8 is regulated by abutting one end of
the roller shaft 8alagainst the abutment portion 24a
of the bearing 24 was explained, as anqther
embodiment, as shown in Figs. 61 and 62, one end of
the roller shaft 8a may be supported by a bearing 52
having a cylindrical boré 52a. In this ar?angement,

- when the roller shaft 8a is biased toward a direction
showﬁ by the arrow in. Fig. 61, an end face of the

roller shaft 8a is abutted against a bottom 52b of

»
e



to that of the devel oper, even when the devel oper is rubbed
frames during the image form ng operation, the abnormal cha
occur, thus obtaining an inmage with high quality.

-118- As mentioned above, according to the present
since the presence/ absence of the nounting 108f-the process ¢

detected by the mechanism for detecting the remaining anmount

SREPIASEMENT SHEET

n@eh UiAdh2000
Argridge is
of -the

devel oper

the bore 52, thereby positioning the roller shaft.

Accordingly, this arrangement can achieve the same

advantage as that of the previous embodiment.

Incidentally, the bearing 52 is preferably formed

from material such as polyacetal having the good

sliding feature to the metal, silimar to the
24 in the previous embodiment. |

Further, as shown in Fig. 63, a side
52c may be formed in the bearing 52, and the

shaft 8a may be forcibly inserted into the be

bearing

notch
roller

aring

while deforming the notch 52cle1astically. With this

arrangement, the assembling abilify of the ch
rolle: 8 is improved. Further, when the notc
is oriented to direct downwardly as the proce
cartridge B is mounted, even if a small amoun
cutting debris remains in the cylindrical bor

since such cutting debris drops through the n

arger

h 52c¢ .
ss

t of

e 52a,

otch 52¢

and is removed from the bore 52a,-it is possible to

stably rotate the roller shaft 8a in the bore

52a.

Further, in the aforementioned embodiments,

while an example that one end of the roller shaft 8a

is supported by the bearing 24 or bearing 52 was

explained, the rotary shaft of the developing
10d and the like may be supported by the bear

or 52.

Furthermore, in the first embodiment,

sleeve

ing 24

while

the regulating member 14b was provided for preventing




by ﬁtilizing the change in the electrostatic capacity, it i

! i REPLACEMENP SHEET |
use nechani cal parts such as a contact swi tch and an actuat pr omtte—io
t he conventional detection of the presence/ absence of the pfoge %
cartridge. Thus, it is possible to achieve the cost- down d.té pﬁ’éﬂlwa
process cartridge and an image form ng gpparatus which are ,
smal | - si zed. In this way, according to the present Jinvention, It

is possible to detect the presence/ absence of the devel oper

cartridge wthoyt ﬁgégg?{ ngowat{iioqgeo@%@[)%&{ﬁéeé% REMEEE | ¥8 %@Q

> n .
| ar ge- si zed. ernore, accordi ng resent invention, it

I s possible tocdgtgg l&?esﬁ%%§e%%PQ&E§%ﬁﬁfff§dIrﬁ% Apshépg of the process

cartridge w thout nmaking.the
embodiment, as shown in Fig. 64, a rib 53 as a
regulating ﬁember may be provided on the cleaning
frame 14 and the contact member 26 may be secured to
the rib 53 by heat caulking and the like. Witﬁ.this
q?}angemen;, even ﬁhen the changer roller 8 is
subjected to a force P shown by the arrow in Fig. 64,
the contact member 26 is abutted ég#inst the rib 53,
thereby preventing the further defqrmation of the
contact member. Thus, in use, even if the cartridge
B is dropped to generate the force P during the
transportation of the cartridge, it is passible to .
prevent the damage of the contact member 26.

Further, as shown in Fig. 65, a buffer 54
made of rubber or the like may be adhered to a side
su;face of the rib 53 by.a both-sided adhesive tape
so that the buffer is interposed between the rib S3
and the contact member 26. With this arrangement,
even when the charger roller 8 is subjected to a
force P shown by the afrow, the plastic deformation
of the contacf ‘member 26 can be prevented by the
buffer 54. Further, if the end portion of the
contact member 26 is not contacted with an end face -
of the rotating roller shaft 8a in parallel, thé
contact member 26 will be eccentrically contact;d

with the end face of the roller shaft 8a, thus



cartridge and apparatus expensive and | arge-sized. . R
- 119 - CLAIMS: Y 1 An el ectrophot ographi ¢ process cartri

(B) conprising.casing means containing a rotatable photosens

tj vO 740NN 2000

. o CLAGEMENT SHEET
to be renovably nmounted in an i mage form ng apparatus, the cprtridge
ars

~(7), adriven gear (7c) co- axial with the-drum charging ng

operabl e for

(8)

cahsing the vibration and/or noise. However, in -
this embodiment, since the buffer 54 is provided,

the vibraéion can be suppressed, thereby preventing .

the generation of the noise.

(Developing Means):

In the aforementioned first embodiment, while

_the three ribs 13b, 13c, 13d were formed on the

developing frame 13 and the sharp wedged end of the
second rib 13c was penetrated into the developing
blade 10e as shown in Fig. 15, the end of the second
rib may not necessarily be Yedged, and, as for
example, shown in Fig. 66, the edge of the second
rib 13c may be sharpened as an arrow shape, and the
tip end of the rib 13c may be strongly urged against
the develdping blade 10e. '

Further, in the first embodiment, as shown
in Fig. 18, the bent portion 27b was formed in the
antenna line 27 so that the antenna line 27 did not
float from the recessed portion 13e of the developing
frame 13 when the shock is applied tc the exposed

portion of the antenna line 27. However,'the

- configuration of the bent portion 27b is not limited

to that shown in Fig. 18, but may be semi-circular as
shown in Fig. 6§A or trapezdidal as shown in Fig.
67B.

Further, in order to prevent the'floating of

the antenna line. 27, other than the provision of the



.....

charging the drumutilising a charging bias voltage obtai heRERLAGEMEME SHF
appar at us, devel opi ng neans (10) I ncl udi ng a supply of toher operabl€e for ;
~ devel opi ng | atent images on said drumutilising a develo [

() STovam o .,

vol t age obtained fromthe apparatus, and cl eani ng neans

cl eaning the drum the casing neans hﬁx%ﬁg a first openirg €t9~+erf ‘
passing light to the drum for formng a|latent imge therfjeon and a second
openi ng for transferring the devel oped i nages fromthe drumto T ansfter—
mat eri al ; the cabenitdperitdiong 29daptaes] slvovwe ini Riglt 68l, | at cutheutmaPd
form ng apparatus by novenent in a direction generally transverse to the
axi s of the drunmayabe tfesmed tigr the adevelopingafirameslaxesddithe

transversely of the cartridge to an operative position
antenna line 27 may be passed through the cut-out

13p. With this arrangement, even when the antenna
line 27 is subjected to an external force shown by
the arrow'in Fig. 68, tﬁé antenna line 27 does not
float from the developing frame 13, thereby
preventing the generation of the clearance or gap
between the deveioping frame 13 and the toner leak
' preventing seals 29.

Further, in place of the cut-out 13p, as
shown in Fig. 69, a round boré 13q.having a diameter
which permits the passage of the antenna ling 27 may
be formed in the developing frame 13 and the antenna
line 27 may be passed through the cylindrical bore
13gq. Also with this arrangement, similar to the
cut—oﬁt 13p, even when the antenna line 27 is
subjected to an external force shown by the arrow in.
Fig. 69, ghe antenna line 27 does not float from
the developing frame 13.

Further, in the first embodiment, while the
positioning of the developing sleeve 104 in the .
rotational direction thereof was not explained, such
positioning may be effected by abutting one end of
the rotary shaft of the déveloping sleeve against a
bearing member, similér-to the charger roller b, ahd.

the bearing member may be cylindrical as shown in Figs.



in the apparatus; the drum being nounted in the casing meanfs rafr-oat -
portion thereof relative to said general insertion directidnREPLACEMENT SHEET
characterised by: a toner detection menber (27) for providijng to the
apparatus, on the basis of an electrostatic capacity whichjvdrige JAN 2000
dependi ng upon the presence or absence ofifner for supply fojthe

phot osensitive drum (7), a signal indicating the presence or
- 120 - absence of toner; an earth contact (21) at one sid¢ of

61 to 63. In addition, when not only the developing

sleevé 104 but also non-magnetic toner are useq, the
toner 1ayef'is fofmed on the developing sleeve 104 by
. a coating roller. 1In this case, the coating roller
may be pbsitioned by abutting one end of a roller
shaft of the coating rollef against a bearing member
having the same cOnstructioh-as mentioned above.
(Cleaning Means):
In the aforementioned embodiment, as shown
in Figs. 12, 13A and 13B, while an example that the blow
sheet 10i is overlapped withlthe toner leak
preventing seals 10h was explained, the arrangement
shown in Figs. 12, 13A and 13B may be taken into
consideration on the basis of the relation between
the cleaning means (cleaning blade 1lla, dip sheet ilb,
toner leak preventing seals lle) and the
phbtosensitive drum 7. That is to say, the dip sheet
11b may be overlapped with the toner leak preventing
seals lle outwardly of both longitudinal ends of the
cleaning blade 1lla.
(Others):
The process cartridge accordinQ to the
Present invéntion can be suitably'applied to form
not only a mono-color imége.as mentioned above, but
also a plural color image (for example, two-color
image, three-color image or full-color image) b§

Providing a plurality of developing means 10.




t he casi ng neans adj acent one end of the photosensitive drmr
bi as, devel oping bias and toner detector nmenber contacts (g9
provi ded at the opposite side of the casing neans, the chyg ng oras

contact (49) and the devel oping bias contact (48) being positi@ggﬂANme

phot osensitive drumrelative to said general "insertion di
toner detection nenber contact (27a) being positioned reafjwardl
devel opi ng bi as cont adiu¥EheF; v85t 8 98velgpiamgamethessr t4 FPTIVER
2. Acartridge as clainmed in claim1, wherein the devel opi ng neans

i ncl udes a dev¥CGFOMPUIAL Magpetis brush developing method,” cascade

developing method, touch-down developing method or

y of the

= 8

cloud developing method may be used.

Further, regarding the charger means, ih;the
first embodiment!-whilé a so-called contact charging
type was used, a conventional charging'arrangement'
wherein three walls formed from fungsten wires are
enclosed by a metal shield such as aluminium and
positive of negative ions generated by applying high
voltage to the tungsten wires are transferred onto
the photosensitive drum 7 thereby to uniformly charge
the surface of the photoseﬁsitive drum 7 may be used.

Incidentally, the charger means ﬁay-be of blade
(charger blade) type, -pad type, block type, rod type
or w;re-type, other than.the aforementioned roiler type.

Further, the cleaning means for cleaning the
residual toner remaining on an image bearing membér
such as the photosensitive dfum 7 may be constituted
by a blade, a fur brush and/or a magnet brush.

Further, regardiﬁg the image bearing member,
as a photosensitive body, for example, orgahic semi-
conductor (OPC), amorphdus silicéne (AQSi), selenium
(Sé), zinc oxide (ZnO), or cadmium sulfide (Cds) can’
be used, and the shape of the image bearing member is
not limited to the drum, but may be a belt. .

Furthermore, the process cartridge B includes



toner detection nmenber conprises a conductor spaced apart

devel opi ng sl eeve by a predeterm ned di stance, whereby a rje

of the devel oper can be detected as a result of the changq
el ectrostatic capacity between said devel opi ng sl eeve and
3. Acartridge as clainmed in claim1 or- 215wherein the c§

f REPLACEMENT SHEET
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sgi
Si{, neans

conprises a front casing portion containing t he chargi ng feans, cl eani ng

Jnn the

nmeans and phOt%§EQ§1H€§§pﬁ§é€HF I ﬁg{oggﬁggqlegrgbapn'@H%%F“

devel opi ng nmeans

m_._

aS|ng portions g connected
image bearing member, and at least one process means.

Accordingly, the process cartridge may'integrally
incorporate therein an image bearing member and a
charger means as a unit which can be removably
mounted to an image forming apparatus, or may
integrally incorporated therein an image bearing
member and a developing means as a unit which can
be removably mounted to an image forming apparatus,
or may integrally incorporate therein an image
bearing member and a cleaning means as a unit which
can be removably mounted to an image forming
- apparatus, or may integrally incorporate therein an
image bearing member and two or more'crocess means
as a unit which can be rembvably mounted to an image
forming apparatus, as well as the above-mentioned
one. |
That is to say, the process cartridge
integrally incorporates therein an
electrophotographic photosensitive body, and a
charger means, a develcping means or a cleaning
means as a unit which can be removably mounted to.
an image forming apparatus, or integrally
incorporates therein an electrophotographic
photosensitive body, and at least one of a charger
means, a developing means and a cleaning means a§

a unit which can be removably mounted to an image
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- 121 - together for relative rocking novenent about an T par arret
to the drumaxis, the earth contact and charging bias con
provi ded on the front casing portion, and the devel oping bi
toner detection nenber contact being providig on the rear
4. An el ectrophot ographic i nage formi ng app gtus for use with a

cartridge as clained in any preceding claim the apparatus naving a tavit
into which the cartridge can be received, an arrangenent (17) for guiding

t he : forming apparatus, or integrally incorporates
therein an electrophotegraphic photosensifive body,
and at 1ea§t a developing means as a unit which can
be removably mounted to an image forming apparatus.

Further, in the aforementioned embodiments,
while the laser beam printer was explained as the
image forming apparatus, the present invention is
not iimited to the laser beam printer, but may bé
applied to other imaée forming apparatuses such as
an LED printer, an electrophotographic.copying
machine, a facsimile system;br a ﬁord processor.

As mentioned above, according to the present
invention, since the.frames constituting the housing
of the process cartridge are formed from the same
material, the welding between the frames can be
effected positively and strongly.

Further, since the frames are formed from
material similar to that of the toner, in the
recycle, even when the frames having the toner
adhered theretb are crushed, the mechanical feature
of the material is not deteriorated, unlike to the
case where different materials are mixed.
Accordingly, in the recycle, it is not required fér
separating tpe frames independently, and the cleaning
operation can be facilitated.

Furthermore, since the-frames are formed

from material having the charging feature similar.



cartridge upon insertion into the cavity for novenent in a F‘B’E&C:g“.
transverse to the axis of the drumand thereafter permttin 5 MENWcﬁjéEET
to rotate about an axis extending transversely of the cartrifdge, neans ‘7

(17c, 19, 20) for supporting the cartridge in the operative oqj)im

drive gear for engaging the driven geaTl B ~the cartridge whenfin the
operative position, neans (1) for directing light through the TTTst

opening of the cartridge when in the operative position, angd._.means (4) |
for transportity th@nséer thet devallopeds! dven wimtoithe deorelgper the
cartridge when in the operative position; characterised by: an earth

contact (51) dispossbedoagaénssi theoffrawes adttinathedmagnmtfermingne end

of the photosensitive drumwhen the cartridge is in the
operation, the abnormal charging does not occur, thus

obtaining an image with high gquality.




operative position for engaging and earthing the earth cont

to the other side of the cavity and for gdly of the photos n5|t|ve
relative to the general insertion direct
operative position, and which engages the charging bias

tHEPfLApg\gENT SHEET
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n when the cartri t he

-As mentioned above, according to the present
invention, éince the presence/absence of the mounting
of the process cartridge is detected by the. mechanism
for detecting the remaining amount of the developer
by utilizing the change in the electrostatic capacity,
it is 'no need to use mechanical parts such as a contact
swiféh and an actuator, unlike to the conventional
detection of the preéence/absence.of the process
cartridge. Thus, it is possible to achieve the cost-
down and to provide a process cartridge and an image
forming apparatus which are made small-sized.

In this way, accordlng to the present 1nvent10n,
it is possible to detect the presence/absence of the
developer in the process cartridge without making the
cartridge and apparatus expensive and large-sized.

Furthermore, according to the present invention,
it is possible to detect the presence/ébsence of the
mounting of the process cartridge without making the

cartridge and apparatus expensive and large-sized.
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cartridge when in the operative position, means for produci. charging
bi as voltage and suppl ying + Q220AN 2000 ;
charging bias voltage to a charging bias contact (50c) whicH ifs di sposed
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contact of the cartridge when in the operative position, neang=—eFf -
produci ng a devel opi ng bias voltage and supplying the devel op} nBERLABEMENT SHEET
voltage to a devel oping bias contact (50b) which is disposed |of3ardott

side of the cavity and rearwardly of the photosensitive drumjr Igt.i vg t%ﬂﬂ
t he general insertion direction when the cartridge is in the pper t/i yAN 2
posi tion, and which engages the devel opingdias contact of the ridge
when in the operative position, a toner detection contact (6%Ja) which is
di sposed to said other side of the cavity and rearwardly of thne devetop-Rg——
bi as contacie1gfrddle apparatus relative to the general insertion direction,
and whi ch engages the toner detection contact of the cartridge when in the

operative pgsitiqf AREtRPHotographic process cartridge adapted to

be removably mounted in an image forming apparatus, the
cartridge (B) comprising casing means containing a
rotatable photosensitive drum (7), a driven gear (7c) co-
axial with the drum, charging means (8) operable for
_charg.i.ng thé drum utilising a charging bias voltage
obtained from the apparatus, developing means (10)
inclﬁding a supply of toner operable for developing
latent images on said druni utilf'.sing a developing bias
voltage obtained from the apparatus, and cleaning means
(11) operable for cleaning the drum, the casing means
having a first opeﬁing (9) for passing light to the drum
for forming a latent image thereon and a second opening
for transferring the developed images from the drum to
transfer material'; the cartridge beiné' adapted to be
inserted into the image forming apparatus by movement in
a direction generally transverse .to the axis of the drum
- and thereaff.er rotated about an axis extending
transversely of the cartridge to an operative position
in the apparatus; the drum being mounted in the casing
meéns in a front portion thereof relative to said general
insertion direction; characterised by: a toner detection
member (27) for providing to the apparatus, on the basis

of an electrostatic capacity which varies depending upon

the presence or absence of toner for supply to the

photosensitive drum (7), a signal indicating the presence or
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connected to the toner detection contact of the apparatus for [dREPLAGEN o
an anmount of toner remaining in the cartridge. 5. An apparfat "EME}H SHEET

US aS
clainmed in claim4, wherein the neans connected to the toner -det

ectlon
contact of the apparatus is also operable to determ ne whethe ir d‘ul&tJANaZOM

cartridge is disposed in the apparatus ir 12k-operative
- 123 '

absence of toner; an earth contact (21) at one side of
the casing means adjacent one end of the photosensitive
drum; and charging bias, develoi)ing bias and toner
detector member contacts (49,48,27a) all provided at the
opposite side of the casing means, the charging bias
contact (49) and the developing bias contact (48) being
positioned adjaceni: ‘to and respectively forwardly and
rearwardly of the photosensitive drum relative to gaid
general insertion direction and the toner detection
member contact (27a) Being positioned rearwardly of the
developing bias contact relative to said general

insertion direction.

2. A cartridge as claimed in claim 1, 'wherein the
developing means includes a "developing sleeve and the
toner detection member comprises a conductor spaced apart
from the devéloping sleeve’ by a 'prédéteﬁnined ‘distance,
whereby a remaining amount of the developer can be
detected as a result of the chénée in the electrostatic

-

capacity between said developing sleeve and. said

conductor.

3. A cartridge as cl_aimed in claim 1 or 2, wherein the
casing means coﬁ\prises a front casing portion containing |
the charging means, cieaning means and photosensitive
drum, and a rear casing portion containing the developing

means, the front and rear casirig portions being connected
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posi ti on. 6. An apparatus as clained i n'cl aim4 or 5, th
formng part of, an el ectrophotographic copying machi ne df?ﬂéﬁ% SA)E[ET
printer, an LED beam printer or a facsimle machine. A corrbl nation

of a cartridge as clainmed in any of claims 1 to 3, and an par&?ummgm
clained in any of clains 4 to 6 for use wil2l each other

together for relative rocking movement about an axis

parallel to the drum axis, the earth contact and charging
bias contact being provided on the front casing portion,
and the developing bias contact and toner detection

member contact being provided on the rear casing portion.

4. An electrophotographic image forming apparatus for
use with a cartridge as claimcd in any preceding claim,
the apparatus having a cavity into which the cartridge
.can be received, an arrangement (17) for gu:l.d:l.ng the
cartridge upon insertion into the cav:Lty for movement in
a direction transverse to the axis of the drum and
thereafter permitting the cartridge to rotate about an
axis extending transversely of the cartridge, means (17¢c,
19, 20) for supporting the cartridge in the operative
position, a drive gear for engaging the driven gear cf
the cartridge when in the operative position, mearis (1)
for directing .light through the first opening of the
cartridge when in the operative position, and means (4)
for transporting transfer material past -the' second
opening of the cartridge when in the operative position;
characterised by: an earth contact (51) _disposed to one
side of the cavity and adjacent said one epd of the
photosensitive drum when the cartridge is in the
operative position for engaging and earthing the earth
contact of the cartridge when in the operative position,

means for producing a charging bias voltage and supplying

A
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the charging bias voltage to a charginq bias contact
(50c) which is disposed to the other side of the cavity
and fofwaidly'of the photosensitive drum relative to the
general insertion direction when the cartridge is in the
operative position, and which engages the charging bias
contact of the cartridge when in the Opérative position,
means for producing a developing bias voltage and
supplying the developing bias voltage to a developing
bias contact (50b) which is disposed to said other side
of the cavity and rearwardly of the'photosensiti§e drﬁm
relative to the general'insertion direction when the
cartridge is in the operative position, and which engéges
the developing bias contact of the cartridge when in the
operative position, a.toner'detection contact (6la) which
is disposed to said other "side of the cavity and
rearwardly of the developihg bias contact of the
apparatus relative to the general insertion direction,
and which engages the toner detection contact of the
cartridge when in the operative position, and means
connected.to the toner detection cdntact of the apparaﬁus
for determining an amount of toner remaining in the

cartridge.

5. An apparatus as claimed in claim 4, wherein the
means connected to the toner detection contact of the
apparatus is also operable to determine whether or not

a cartridge is disposed in the apparatus in the operative

[T
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position.

6. An apparatus as claimed in claim 4 or 5, in the form
of, or forming-part of, an electrophotographic copying
machine, a laser beam printer, an LED beam printer or a

facsimile machine.

7. A combination of a cartridge as claimed in any of
claims 1 to 3, and an apparatus as claimed in any of

claims 4 to 6 for use with each other.
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PROCESS CARTRIDGE AND IMAGE FORMING APPARATUS
ABSTRACT "

The present invention provides a process

| cartridge mountable to an image forming apparatus,

| comprising an image bearing member, at least one process
means acting on the image bearing member, and a detection
member for detecting the presence/absence of developer

supplied to the image bearing member on the basis of

electrostatic capacity.



