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Electrostatic copying apparatus.

A cleaning device for atransfer type electrostatic copying
apparatus which comprises magnetic brush cleaning means
for cleaning off 8 magnetizable toner remaining on a photo-
sensitive material after transfer, comprising : {a) a hair brush
roller disposed between the magnetic brush cleaning means
and a transfer zone, and having a construction that a hair

¢\ brushis filied on a peripheral surface of a cylindrical sleeve of
light transmitting material and driven for rotation and is con-
tact with the photosensitive material; and (b} a charge eraser
tamp secured within the eylindrical sleeve. The photosensi-
tive material or photoreceptor is almost completely erased
with respect to the charge, and consequently, the cleaning
efficiency is markedly improved owing to the facilitated
removal of the developing material through by the magnstic
brush.
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ELECTROSTATIC COPYING APPARATUS

1. Field of the Invention

The present invention generally relates to a
transfer type electrostatic copyinag apparatus, and more
particularly, to a cleaning divice which cleans off
developing material remaining onra photosensitive

material or photoreceptor by a magnetic brush.

2. Description of the Prior Art

Conventionally, in the known cleaning device of
the above described type in which the cleaning is
effected by the use of magnetic brush, since the
developing material remaining on the photoreceptor
is strongly attracted onto the surface of said
photorecepntor, it is difficult to remove such devel-
ovir.c material by the magnetic brush as it is, and
therefcre, it has been practics to effect an operation

to weaken the adhesion of the develcping material

ty

~ a charge erasing lamp and the like before the
cleaninc by the magnetic brush. However, the
cenventional arrangement as described above has such
a disadvantage that, since the pcrtions to be erased
for charge are located behind the remaining developinc

material, the cleaning efficiency has been undesirablv
low.

Accordingly, it is a primary cbject of the present
invention to provide a cleaning device for use in an
electrostatic copying apparatus in which cleaning
efficiency by the magnetic brush has been improved

by solving the technical problems as described above.

BAD ORIGINAL Q‘)
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It is another object of the invention to
provide a cleaning device which is arranged to feed
the developing material removed by the magnetic brush
positively into a developing material receptacle

container.

It is still another object of the invention
to provide an overflow detection device of a developing
material receptacle container for use in a cleaning
deveice of a transfer type electrostatic copying
apparatus for detecting that the developing material
receptacle container has been filled up with the

developing material.

The invention further relates to a developing
device for use in an electrostatic ccpying
apparatus andé more particularly, to a developing
device of this kind which is so arranged
that, by supplyving mono-component magnetizable
toner onto a developing sleeve which is driven for
rotation, magnietic brush is formed on the develop-
ing sleeve by the action of a stationary permanent
magnet provided within said developing sleeve,
while the bristle length of the magnetic brush is

restricted by & bristle cutting member.

Conventionally, in the developing apparatus which
is arranged to form the magnetic brush by supplying
the mono-component magnetizable toner onto the
peripheral surface of the developing sleeve to he
rotated around a stationary permanent magnet, the
surplus mono-component magnetizable toner of the
magnetic brush cut off by the bristle cutting
member for restricting the bristle length tends
to stay stationarily at the upstream side of the

bristle cutting member along the rotational direc-
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tion of the developing sleeve, thereby to cause the
mono-component magnetizable toner to be solidified,

and thus, the undesirable blocking phencmenon is liable
to take place. Upon occurrence of the blocking
phenomenon as described above, the mono-component
magnetizable toner is blocked by the solidified

mono=component magnetizable toner and can not be

transported up to the developing position, thus

making it impossible to effect the developing.-

Meanwhile, the remaining mono-component magnetizable
toner which has not been used for the development
at the developing position, is continuously rotated
as it is attracted onto the predetermined position
of the developing sleeve, thereby to be magnetized
by the powerful magnetizing action from the permanent
Amagnet, with corresponding reduction of fluidity of
the mono-component magnetizable toner. Accordingly,
the state of brush bristles of the magnetic brush
can be maintained constant, thus resulting in the
irregular development through reduction of the

developing efficiency.

Accordingly, another object of the invention
is to provide an improved developing apparatus
for use in an electrostatic copying apparatus which
is capable of preventing the blocking phenomenon
of the mono-component magnetizable toner by a
bristle cutting memeber, and also capable of main-
taining the proper fluidity of the mono-component
magnetizable toner and also uniformity in the state
of formation of the brush bristles of the magnetic
brush, through solution of the technical problems

as described above.
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In the prior art developing device which is
arranged to form magnetic brush by supplying developing
material onto a developing roller for development by
rubbing a photoreceptor against the magnetic brush,
there have been such disadvantages that the developing
material accommodated in the storage container is
formed into a state of lumps so as to cause the so-called
blocking phenomenon, and thus, smooth supply of the

developing material from the storage container to
the developing roller is obstructed, consequently
giving rise to faulty developments such as irregular
developing, insufficient developing, etc.
Especially, when the mono-component magnetizable
toner is employed as the developing material, the
undesirable blocking phenomenon tends to more
easily take place, since particie diameters thereof
are generally small in the region of 5 to 30u. For
solving the technical problems as described above,
there has conventionally been proposed an arrange-
ment in which a stirring or agitating means to be
‘driven by a main motor of the electrostatic copying
avparatus is provided in the storage container.

However, the known arrangement as described above

alsc has a disadvantage in that the construction
thereof is too complicated.

Accordingly, an another object of the invention is to
provide an improved developing device capable of

Preventing the blocking of the developing material
within the storage container, and also capable of
Suoplying the developing material to the developing
roller by approximately a bredetermined amount through
simple construction, with substantial elimination

of the technical problems inherent in the prior art
arrangements as described above.
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The invention still further relates to a presence
detection device of a deveéloping material in the
developing device for use in an electrostatic copying
apparatus and more particularly, to a presence detection
device of the developing material in the developing
device arranged to form magnetic brush by supplying
developing material onto the peripheral surface of a
develping sleeve provided therein with a stationary

permanent magnet and driven for rotation.

In the typical prior art, it is so arranged to
effect the detection by a light amount detectcr
such as a photo-cell, but in such a known arrange-
ment, there has been a disavantage that such an
optical detecting mechanism as described above is

complicated in construction and generally expensive.

Accordinaly, an another object of the invention is
to provide an unexpensive presence detection device
with simple construction for use in a developing device

of an electrostatic copying apparatus.
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SUMMARY OF THE INVENTION

To accomplish the foregoing objectives, there is
provided a cleaning device for a transfer type electro- )
static copying apparatus which'comprises magnetic
brush cleaning means for cleaning off a maanetizable toner
remaining of a photosensitive material after transfer,

comprising : (a) a hair brush roller disposed between the

magnetic brush cleaning means and a transfer zone, and having
a construction that a hair brush is filled on a

peripheral surface of a cylindrical mamber of light
transmitting material and driven for rotation and is in

contact with the photosensitive material; and (b) a charge

eraser lamp secured within the cylindrical member.

The hair brush is filled on the'peripheral surface of the
cylindrical member to form a light transmitting portion
allowing light from the charge eraser lamp to pass onto
the photosensitive material. The hair brush roller is driven
TO rotate with respect to the photosensitive material at such
a rotational seed that possible damage to the surface of the
photosensitive material, or scattering of the remaining
developinc material over the ﬁhotosensitive material is
advantageouslv prevented. The cylindrical member is made
of a material capable of cutting off light having wavelenght
adversely affecting the photosensitive material. The hair

brush is made of a electrically conductive material.

Accordina to the foregoing arranagement, since the
developing material remaining on the photosensitive material
or photoreceptor is deviated or shifted in the posi-

tive by the hair brush roller before the cleaning

“

Process by the magnetic brush, while the portions
from which the developing material has been removed
by the shifting are subjected to the light projec-

)
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tion by the charge eraser lamp for erasing the
charge thereat, the photoreceptor is almost com-
pletely erased with respect to the charge, and
consequently, the cleaning efficiency is markedly
improved owing to the facilitated removal of the

developing material through cleaning by the magnetic
brush.

The magnetizable developing material remaining on the
photosensitive material being cleaned off by a magnetic
brush, the bristle length of'which_i§ restricted by
means of a restricting member . There are further provided

(é) a rotarv shaft disposed upstream of a rotational
direction of the magnetic brush with respect to the res-
tricting member, and driven to totate around an axial

line parallel with a rotational axial line of the magne-

tic brush (dltransporting means of non-magnetic material for
transporti&g a remaing developing material restricted bv

the restricting member in a rotation of the transporting
means and secured to the rotary shaft at a right angle,

(e) a developing material receptacle for receiving the
developing material falling from the transportina means
when the transporting means rotates downwardly having an
opening facing upwardly on the opposite side of the
magnetic brush with respect to the rotary shaft. It is so
arranged that the developing material removed by the
magnetic brush is transported on the transport member
driven for rotation so as to be brought to the position
above the developing material receptacle container, and
therefore, the removed developing material can be posi-

tively fed into the developing material receptacle container.

There are further provided a switching means for alternat-
ing a switching mode in accordance with the weight of the
developing material stored in a developing material

receptacle when the weight is reached a predetermined
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value. Singe there is provided the switching means whose
state of switching is altered by the weight of developing
material when the developing material accumulated in the
developing material receptacle container has reached a
preliminarily set weight, it is readily detected that the
developing material receptacle container has been filled up
by the developing material, and overflowing of the developing
material from the developing material receptacle con-

tainer may be advantageously prevented.

Acccrding to another asept ¢ the invéntion, there is
provided an improved developina device for an electrostatic
copvino apparatus in which a permanent magnet havina a
pluraritv of maagnetic poles maagnetized at each équal space in a
peripheral direction of the permanent magnet is coaxially
secured in a hollow developing sleeve made of non-magnetic
material and driven to rotate, a one-component magnetizable
toner is supplied on the developing sleeve so as form
a magnetic brush, and a bristle cutting member restricts
a length of the magnetic brush, characterized-in that
there is provided a blade member made of non-magnetic
material, disposed upstream along the rotational direction
of the developing sleeve at the vicinity of the bristle
cutting member, inclining to separate from the peripheral
surface of the developing sleeve downstream alona the
rotational direction, and contacting with the peripheral
surface of the developing sleeve. The neighboring
magnetic poles are directed to have alternately opposite
polar orientation, the magnetic poles formed at a magnet-
ized posotion facing the bristle cutting member and a
magnetized position contacting with the blade member are
neighboring and opposite polarization to each other, the
blade member has aconstruction so as to allow the one-

component magnetizable toner pass at about central position
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between the magnetic pole facing the bristle cutting

member and the magnetic pole contacting with the blade

member. The magnetized position contacting with the blade membe:

has a pair of neighboring magnetic poles with the same

polarization. A gingle of magnetized position of the

permanent magnet has a pair of neighboing magnetic poles with
the same polarization in,ah area from a developing zone

to the blade member along the rotational direction of

the developing sleeve. Alternatively, a plurality of
magnetized positions of the parmanent magnet has a pair

of neighboring magnetic poles with the same polarization

in an area from the developing zone to a place member alona

the rotary direction of the developinc direction.

Since the blade member which is in sliding contact with

the peripheral surface of the developing sleeve is
provided at the upstream side immediately before the
bristle cutting member along the rotational direction
of the developing sleeve, the mono-component magnetiz-
able toner is flowing at all times at the upstream
side of the bristle cutting member, and accordingly,
the undesirable blocking phenomenon of the mono-
component magnetizable toner by the bristle cutting
member may be advantageously prevented. Meanwhile,
owing to the fact that the mono-component magnetizable
toner on the developing sleeve is once separated from
the peripheral surface of the developing sleeve by

the blade member at every one rotation of the develop-
ing sleeve, the proper fluidity of the mono-component
magnetizable toner can be positively achieved, with

the state of bristle formation of the magnetic brush
being uniformly maintained,
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The developing material is supplied onto a developing
roller having the developing sleeve disposed in the
vicinity of a photosensitive material, there are further
provided, (f) a storage container having a bottom formed
in &n arcuate-shape and extending downwardly, and having a
supply port opening for supply the developing material
onto a peripheral surface of the developing roller, (g)

a rotary shaft provided rotatably around the center of
the arcuvate bottom of the storage container, (h) a
stirring and feeding means for stirring thé developing
material in the storage container to supply to the supply
port, and extending radially from the rotary shaft to the
vicinity of the inner surface of the bottom of the strage
container, (1)a ratchet wheel secured to the rotary shaft
axially, (i) a rocking lever having one end supported by a pin
paralled to the rotary shaft, having the other end engaging
to associate with,the developing roller, and swingable
around the pin in accordance with the rotational motion of
the developing roller, and (k) a claw disposed on the
immediate portion of the rocking lever to engage
withteethof the ratchet wheel, and for driving to rotate
the ratchet wheel in accordance with the swing motion of
the rocking lever. According to the arrangements,

it is possible to prevent the undesirable blocking
phenomenon by stirring the developing material in

the storage container through comparatively simple
construction, while the develéping material accom-

modated within the storage container can be supplied

by approximately a predetermined amount and almost

without any remainder therein.

There is provided a presence-detecting device for
detecting the developing material comprising; (1) a
detecting member made of non-magnetic material,

swingable about a horizontal axis in a vertical plane
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with .espect to an axis of the developing sleeve between
a first angular position corresponding to a substantially
central position of neighboring N pole and S pole of the
permanent magnet at a vicinity of the developing sleeve
in accordance with the depressing force of the magnetizable
toner attracted by the permanent magnet and a second angular
position far from the developing sleeve in accordance
with the own weight of the detectiong member against the
depressing force of the developing material, disposed
between the developing sleeve and an supply port of a
developing material storace container for storing the
developing material and for supplying the developing
material to the developing sleeve,(m) &n engaging member
swingable about a hprizontal axis formed integrally the
detecting member, andé (n) switching means having an actuator
engaging with the engaging member for changing switching
to the first and second angular positions of the detecting
member. It 1is so arranged that the developing mate-
rial supplied from the storggg_container is depress-
ed as it is attracted by the permanent magnet so
that the detecting member 1is subjected to the angular
displacement between the first angular displacement
position and the second angular displacement posi-
tion, with the switching state of the switch means
being altered according to the angular displacement
of said detecting member, and therefore, presence
or absence of the developing material on the peri-
pheral surface of the developing sleeve can be
readily detected. Fufthermore, at the first angular
displacement position, since the detecting member
is positioned at approximately the central portion
between the N pole and S pole, said detecting member
is readily subjected to the angular displacement
even by the slight depressing force by the developing

material.
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BRIEF DESCRIPTION OF THE DRAWINGS

A detailed description of the invention will
be made with reference to the accompanying drawings
for a better understanding of the invention, and‘
its scope will be pointed out in the appended claims.
Like numerals designate correSpcnding parts in the

several fig res.

Fig. 1 is a simplified side sectional view of
an electrostatic copying apparatus according to the

invention;

Fig. 2 is a schematic side sectional view of the
cooying apparatus of Fig. 1 as viewed from the reverse

side thereof for illustrating its driving svstem;

Fig. 3 is a fragmentary cross sectional view
showing, on an enlarged scale, the arrangement in
the vicinity of a developing device 7 employed in the
copying apparatus of Fig. 1;

Fig. 4 is a schematic cross sectional view taken
along the line IV-IV of Fig. 3;

Fig. 5 is a schematic rear side view of the

developing device 7 of Fig. 3;

Fig. 6 is a fragmentary top plane view of a blade

member 76,

Fig. 7 is a schematic crcss sectional view taken
along the line VII-VII of Fig. 3;

Pig. 8 is a fragmentary cross sectional view
showing the arrangement in the vicinity of a cleaning

device 9 of Fig. 1;

Fig. 9 is a fragmentary cross section taken along

the line IX-IX of Fig. 8 showing the arrangement in the
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vicinity of a hair brush roller 126;

Fig. 10 is a fragmentary top plan view of the
hair brush roller 126;

Fig. 11 is a schematic cross secticnal view

taken along the line XI-XI of Fig. 8;

Fig. 12 is a cross sectional view showing the

developing device according to another aspect of the
invention;

Fig. 13 is a cross sectional view showing the

developing device according to still another aspect

of the invention;

Fig. 14 is a fragmentary top plane view showing
a hair brush roller 151 according to still further

aspect of the invention;

Fig. 15 is a fracmentary cross sectional view
showing the arrangement of the toner receptacle

according to another aspect of the invention.
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DET21LED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings, there is shown in
Fig. 1 a schematic side sectional view of a transfer
type electrostatic copying machine according to one
preferred embodiment of the invention. The copying
apparatus of Fig. 1 includes a rhctosensitive or photo-
receptor drum 4 having a photcsensitive material or
photoreceptor 3 provided on the entire peripheral surface
of a drum 2, and rctatablv mounted at apnroximately a
central portion of a machine housinag 1. Around the photo-
receptor drum 4, there are sequentially disposed,
along the rotational direction indicated by the
arrow 5, a charging corona discharger 6 for pre-
liminarily charging the photoreceptor 3, a develop-
ing device 7 for visualizino an electrostatic
latent image formed on the photoreceptor 3 into a
visible toner image, a transfer corona discharger
8 for transferring the toner image thus formed on
the photoreceptor 3 onto a copy paper sheet, and a
cleaning device 9 for cleaning off the toner
remaining on the photoreceptor 3 after the transfer

Drocess.

Above the photoreceptor drum 4, there is provided
an exposure device 10 for projecting light-wise
image of an original to be copied (not shown) onto
the photoreceptor 3 in a position between the charg-
ing corona discharger 6 and the developing device
7 as shown by the dotted arrows. At the upper por-
tion of the machine housing 1, an original
carrier 11 is provided on which the original to
be copied is horizontally placed for reciprocating
movement as indicated by the arrows. In the exposure
device 10, a light projecting means 12 for project-

ing light onto the original through the original
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carrier 11 , further includes an exposure

lamp 13, a reflector plate l4a and an auxiliary

reflector plate 1l4b. The light projected towards

" the oriainal placed on the original carrier 11 is focussed
onto the photoreceptor 3 through a single focal

point lens 15 to form the image of the original

thereon, and thus, the electrostatic latent image

is formed on the photoreceptor 3.

Along a copy paper transport passage 16 shown by
the dotted line, the copy paper sheets stacked and
accommodated in a paper feeding cassette 17 are
fed, one sheet by one sheet, by a paper feeding
roller 18 from the paper feeding cassette 17. The
copy paper sheets are transported by a pair of
feeding and transporting rollers 21 and 22 through
upper and lower guide plates 19 and 20 in pair.

The copy paper sheet fed into a transfer region 25
through another pair of upper and lower guide plates
23 and 24 is caused to closely adhere to the surface
of the photoreceptor drum 4 confronting the transfer
corona .charger 8. After the transfer process,
the copy paper sheet is held, at its one edge in

the direction of width thereof, between a separating
roller 26 and an auxiliary separating roller 27

so as to be peeled off the surface of the photo-
receptor drum 4, and is fed into a heat fixing
device 31 having a pair of heat fixing rollers 29
and 30 through a guide plate 28. 1In this heat fix-
ing device 31, the toner image on the surface of

the copy paper sheet is fixed. After the fixing
process as described above, the copy paper sheet

is discharged onto a copy paper tray (not shown)

through a pair of discharging rollers 32 and 33.
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Referring also to Fig. 2 showing a schematic side

sectional view of the copying machine of Fig. 1 as
viewed from the reverse side thereof for illustrat-
ing its driving system, to an output shaft 35 of
a motor 34, there is secured a sprocket wheel 36,
around which a first endless chain 37 is directed or passed.
The chain 37 is sequentially passed around a sprocket
wheel 38, a sprocket wheel 38 couplea to the feeding
and transporting roller 22 and a sprocket wheel 40
connected to the copy paper feeding roller 18 along
its running direction indicated by the arrow.
Meanwhile, around another sprocket wheel (not shown)
secured to the output shaft 35 so as to be one unit
with the sprocket wheel 36, a second endless chain

41 is passed. The chain 41 is sequentially passed
around sprocket wheels 42 and 43, two sprocket wheels
44 and 45 for driving the original carxrie—v

11, and sprocket wheels 46 and 47 along its running
direction indicated by the arrow. The gear {(not
shown) to be rotated as one unit with the sprocket
wheel 43 is engaged with a gear 48 connected to
the heat fixing roller 29. The sprocket wheel 44

is connected to a gear 49 through a clutch which

is not shown, while the sprocket wheel 45 is coupled
to a gear 50 and a pulley 51 through a clutch which

is not shown, with the gears 49 and 50 being in mesh
with each other. A wire 160 connected, at its one
end, to the right side end of the original

carrier 11 in Fig. 2 is further passed around a
pulley 51 from a pulley 161, and again around the
pulley 161 so as to be connected at its other end,
to the left side end of the original carrier 11 in Fig. 2.
By the changeover of a clutch (not shown), the

pulley 51 is subjected to forward or reverse rotation,
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according to which the original (airrjer
11 is reciprocated in the directions shown by the

arrows. By the functions of the two clutches as
described above, when the original carrier

11 is driven by the driving force from the
sprocket wheel 44, said original carrier 11 is caused to
run at a compafatively high speed, while when the
original carrier 11 is driven by the driving force from
the sprocket wheel 45, it is caused to move at a

comparatively low speed.

A gear 52 mounted on the same shaft as the sprocket
wheel 46 is connected to a gear 57 through gears
53, 54, 55 and 56. The gear 56 is secured to a
rotary shaft 58 of the cleaning gevice 9, while
the gear 57 is concentrically fixed to a sleeve
120 of the cleaning device 9. A gear 60 to be
rotated as one unit with the sprocket wheel 47 is
connected through a gear 61 to a gear 62 which is
coupled to a cylindrical member 128 of the cleaning
device 9. Meanwhile, the gear 60 is connected
tc a aear 64 associated with the separating roller
26 through a gear 63. Furthermore, the gear 60 is
connected to a gear 65 which i1s integral with the
photoreceptor drum 4, while the gear 65 is engaged
with a gear 69 through gears 66, 67 and 68, with
the gear 69 being connected to a developing sleeve

71 of the developing device 7.

Referring further to Fiag. 3 showina on an
enlarged scale from the front side of the developing
device 7, the arrancement in the vicinity of the
developing device 7 in Fig. 1, the developina
device 7 further includes a developina roller
72 disposed in the vicinity of the nhotoreceotor

3 in a direction parallel with the axis of
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the photoreceptor drum 4, a storage container 73
for storing therein the mono-component magnetizable
toner, as a developing material, a stirring and
feeding means 74 operably housed in the storage
container 73 for stirring the mono-component mag-
netizable toner therein and also for supplyingrthe
mono-component magnetizable toner onto the develop-
ing roller 72, a bristle cutting member 75 for
restricting the length of the magnetic brush bris-
tles to be formed on the peripheral surface of the
developing roller 72, and a blade member 76 for
once separating the magnetic brush from the peri-
pheral surface of the developing roller 72 so as to

bring it towards the bristle cutting member 76.

Reference is also made to Fig. 4 showino a simplified
cross section taken along the line IV-IV of Fig. 3.
The developing roller 72 has a permanent magnet
member 77 concentrically secured in the hollow
developing sleeve 71 made of non-magnetizable mate-
rial. One end of the permanent magnet member 77
extends through corresponding one end of the devel-
oping sleeve 71 through a bearing 82, and is fixed
to a2 support member 81 secured to a front side plate
79 of a frame 78 of the developing device 7.
On the other hand, the other end of the developing
sleeve 71 extends through a rear side plate 80 of
the frame 78 through a bearing 83, and is fixed
with the gear 69. The other end of the permanent macnet
merber 77 is supported by the developing sleeve 71
through a bearing 84. The permanent magnet member 77 is
magnetized by a plurality of magnetic poles circum-
ferentially directed at equal intervals, with

neighboring magnetic poles being directed to have
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alternately opposite polar orientation. As des-
cribed with reference to Fig. 2, by the transmission
of the driving force to the gear 69, and consequent
rotation of the developing sleeve 71 in the direc-
tion shown by the arrow 85, the mono-component
magnetizable toner supplied from the storage con-
tainer 73 forms the magnetic brush on the develop-
ing sleeve 71. At the developing position 86, the
peripheral surface of the photoreceptor 3 is rubbed
against the magnetic brush, whereby the electro-
static latent image on the photoreceptor 3 is

developed into the visible image.

Referring to Fig. 5 showing a rear side view of
the developing gevice /: the storage container
73 includes an arcuate portion 87 having an arcuate
shape in a vertical plane and extending in a direc-
tion parallel to the developing roller 72, and a
conical portion 88 connected to the upper portiocn
of the arcuate portion 87 at the side opposite to
the developing roller 72 with respect to the central
axis of the arcuate portion 87 and open upwardly
as shown, and is formed into one unit with a frame
78. At the side remote from the developing posi-
tion 86 with respect to the developing roller 72,
the arcuate portion 87 is formed with a supply port-
89 for supplying the mono-component magnetizable
toner onto the developing sleeve 72. The above
supply port 89 is defined above the developing
roller 72 so that the mono-component magnetizable
toner may be supplied onto the peripheral surface

of the developing roller 72.
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On the other hand, the stirring and supplying
means 74 further includes a rotary shaft 92
journalled to the front and rear side plates 79
and 80 on the central axis of the arcuate portion
87 throﬁgh bearings 90 and 91, a stirring and
supplying member 93 integrally provided with the
rotary shaft 92, a ratchet wheel 94 secured to one:
end of the rotary shaft 92, a rocking lever 96
pivotally supported at its end by a pin 95 provided
on the rear side plate 80 and connected, at the
other end thereof, to the gear 69 for rocking motion
about said pin 95 following the rotation of the
gear 69, a claw member 98 pivotally connected to
an intermediate portion of the rocking lever 96 by
a pin 97 for engagement with the teeth of the
ratchet wheel 94, and a spring 99 which urges the
claw member 98 towards the ratchet wheel 94.

" The stirrina and feedina member 93 extends in
parallel with and adjacent to an inner wall 87a of

the arcuate portion 87 between the front and rear
side walls 79 and 80, with its opposite end portions
being bent at right angles so as to be pressed into
the rotary shaft 92 for securing. At a position
deviated from the axis of the gear 69, a pin 100

is provided, while an elongated opening 101 is formed
at the other end of the rocking lever 96 for engage-
ment with the pin 100. The spring 99 is provided

to surround the pin 97, with one end of the spring
99 being engaged with the rocking lever 96 and the
other end thereof, with the claw member 98. By the
spring force of this spring 99, the claw member 98
is urged about the pin 97 in the direction shown

by the arrow 102. The rocking lever 96 is provided
with a stopper piece 103 for restricting the rota-

tion of the claw member 98.
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Through one rotation of the aear 69, i.e. by one
rotation of the developing sleeve 71, the rocking
lever 96 guided by the pin 100 engaged with the.
elongated opening 101 performs one reciprocating
movement laterally in Fig. 5 about the pin 95,
whereby the ratchet wheel 94 pushed by the claw
member 98 connected to the rocking lever 96 is
subjected to the angular displacement in the direc-
tion of the arrow 104. According to the angular
displacement of the ratchet wheel 94, the rotary
shaft 92 is also subjected to the angular displace-
ment by the same amount, with conseguent angular
displacement of the stirring and supplying member
93 integral with the rotary shaft 92. Therefore,
the stirring and supply member 93 is rotated about
the rotary shaft 92 following the rotational move-
ment of the developing sleeve 71, whereby the
mono-component magnetizable toner in the arcuate
portion 87 is agitated, and is also brought to the
supply port 89 through a longitudial portion
93a of the stirring and supply member 93. The mono-
component magnetizable toner thus brought to the
supply port 89 is fed from said supply port 89
onto the peripheral surface of the developing sleeve
71. By stirring the mono-component magnetizable
toner in the arcuate portion 87 through rotation
of the stirring and supplying member 93, not only
the blocking phenomenon of the mono-component
magnetizable toner within the storage container 73
is prevented, but a predetermined amount of the
toner is always fed onto the peripheral surface of

the developing sleeve 71 from the supply port 89,
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The number of revolutions of the stirring and supply-
ing member 93 is so selected that the toner will
not be absent on the peripheral surface of the
developing sleeve 71, and in the embodiment described
so far, it is arranged so that the stirring and
supplying member 93 completes one rotation, while
the developing sleeve 71 makes 30 rotations, which
may be achieved by suitably selecting the number of
teeth of the ratchet wheel 94 and rocking distance
of the claw member 9%4.

Additionally, for preventing reverse rotation of
the ratchet wheel 94, there is fixed, on the frame
78, a reverse rotation preventing member 105, which
is arranged to contact with the teeth of the ratchet
wheel 94 at the downstream side of the rotational

direction 104.

Referring again to Fig. 3, in a position at the up-
stream side with respect to the developing position
86 along the rotational direction 85 of the develop-
ing sleeve 71, there is secured, to the frame 78,
the bristle cutting member 75 closely confronting
the peripheral surface of the developing sleeve 71.
By the above bristle cutting member 75, the magnetic
brush on the developing sleeve 71 is always restricted
to have a predeterminéd bristle length so as to be
brought to the developing position 86, but at the
upstream side immediately before the bristle cutting
member 75, there may be a case where the mono-compo-
nent magnetizable toner cut off by the bristle cutting
member 75 remains to be solidified, thus giving rise
to the so~called blocking phenomenon, which takes
place due to depression of the mono-component magnetizable

toner moving over the developing sleeve 71 by the
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bristle cutting member 75, and tends to occur more
frequently as the force of the depression increases,
i.e. as the number of revoltuions of the developing
sleeve 71 increases. Upon occurrence of the blocking
phenomenon as described above, the maanetic bruch on
the developing sleeve 71 is blocked by the mono-
component maanetizable toner subjected to the blockina
so as not to be fed to the developina position 86, thus
making it impossible to effect the developing at
the portion. Meanwhile, at the developing position
86, the base portion of the magnetic brush does not
contribute to the development, and remains on the
peripheral surface of the developing sleeve 71 as
it is so as to continue rotation together with the
developing sleeve 71. Accordingly, the toner on the
developing sleeve 71 is lowered in its fluidity,
with alteration in the state of formation of the
brush bristles, and thus, the developing efficiency

is correspondingly reduced.

Therefore, the blade member 76 is pfovided at the
upstream side of the bristle cutting member 75 along
the rotational direction 85. The blade member 76
described above is so inclined as to be spaced from
the developing sleeve 71 towards the downstream side
along the rotational direction 85, with its base
portion 76a being secured to the frame 78, and the
free end 76b thereof is arranged to be slid on the
developing sleeve 71 over its entire length. It is
to be noted here that, in the permanent magnet
member 77, the position thereof corresponding to
the bristle cuttinag member 75 and the position which is in
sliding contact with the free end 76b of the blade

member 76, are magnetized by the neighboring magnetic
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poles having mutually different polar orientation.

In this emkcdiment as shown in Fig. 3, the position
corresponding to the bristle cutting member 75 is
magnetized with the N pole, while the position corresponding

to the blade member 76 is magnetized with S pole.

In Fig. 6 showing the fragmentary top plane view of
the blade member 76, a pluraiity of passing holes ,
106 are formed in the blade member 76 at a predeter-
mined interval therebetween in the direction of
width of said blade member 76 (i.e. in the direction
perpendicular to the paper surface in Fig. 3).
These passing holes 106 are each formed ét approxi-
mately the central portion between the N pole (or
S pole) corresponding to the bristle cutting member
75 and the S pole (or N pole) corresponding to the
blade member 76.

On the assumption that the mono-component magnetiz-
able toner attracted onto the developing sleeve 71
by the magnetic force of the permanent magnet member
77 is brought to the position of the blade member
76 following rotation of the developing sleeve 71,
since the blade member 76 is in sliding contact
with the developing sleeve 71, the mono-component
magnetizable toner on the developing sleeve 71 is
peeled off or scraped off therefrom. Furthermore,
owing to the inclination of the blade member 76
towards the rotational direction 85, the mono-
component magnetizable toner thus scraped off advances
over the blade member 76 up to the position of the
passing holes 106. Since the passing holes 106 are
each formed at approximately the central portion
between the N pole and S pole as described earlier,
the magnetic attracting force exerting on the mono-

component magnetizable toner at the passing holes
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106 is directed in a direction normal to the magnetic
lines of force, i.e. in a radial inner direction of
the developing sleeve 71. Accordingly, the toner
is readily supplied towards the inner side of the
radial direction of the developing sleeve 71 from
the passing holes 106 through the above described
magnetic attracting force.

In the manner as described above, by the action of
the blade member 76, the mono-component magnetizable
toner, after being once separated from the peripheral
surface of the developing sleeve 71, is caused to
fall through the passing holes 106 to be fed onto
the developing sleeve 71, and therefore, the toner
is always fluidized immediately before the bristle
cutting member 75, with the possibility of occurrence
of the undesirable blocking being advantageously
prevented. Moreover, since the mono-component
magnetizable toner on the developing sleeve 71 is
loosened or softened by the blade member 76 at every

rotation of the developing sleeve 71, the bris-
tles of the magnetic brush at the developing position
86 are formed in the same state at all times, with

consequent improvements on the developing efficiency.

Referring further to Fig.7 showing a simplified
cross section taken along the line VII-VII in Fig. 3,
the developing apparatus 7 is provided with a detect-
ing device 110 for detecting the presence of the
toner (refer to both Figs. 7 and 3). The detecting
device 110 further includes a detecting member 111
extending vertically between the supply port 89 of
the storage container 73 and the developing roller
72, and pivotable in a plane at right angles with
respect to the axis of the developing roller 72,
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an engaging member 112 extending in parallel rela-

tion with respect to the axis of the developing
roller 72 and rotatably supported by the side plates
79 and 80, and a microswitch 113 as a switching
means whose switched state is varied in response

to the angular displacement of the engaging member
112.

The detecting member 111 extends vertically via
a through-opening 114 defined in the frame 78 for
restricting the range of angular displacement of
said detecting member 111, while the engaging member
112 is disposed above the through-opening 114. One
end portion of the engaging member 112 is bent at
right angles at the outer side of the side plate
79, and the bent portion l12a thus formed is engaged
with an actuator 115 of the microswitch 113, which
is coupled, for example, to a toner replenishing
instruction means such as a pilot lamp or the 1like

(not shown).

On the assumption that the mono-component macnetiz-
able toner is being supplied onto the developing
roller 72 through the supply port 89 of the storage
container 73, since the mono-component magnetizable
toner is attracted onto the peripheral surface of
the developing sleeve 71 of the developing roller
72 by the attracting force of the permanent magnet
member 77, the detecting member 111 is rotated in
the direction approaching the developing roller 72
through depression by the mono-component magnetiz-—
able toner as shown by the imaginary line in Fig. 3.
At the first angular displacement position 116 of
the detecting member 111, the free end of the
detecting member 111 corresponds to the approxi-

mately central position of the N pole and S pole
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of the permanent magnetic member 77, whereby the
detecting member 111 comes to be readily subjected
to the angular displacement through a slight depress-
ing force by the mono-component magnetizable toner.
Following the angular displacement of the detecting
member 111 to the first angular displacement posi-
tion 116, the engaging member 112 is also subjected
to the angular displacement, according to which the
microswitch 113 is cut off. Accordingly, the pilot
lamp as described earlier is kept de-energized at

the first angular displacement position 116.

When the supply of the mono-component magnetizable
toner from the supply port 89 of the storage con-
tainer 73 is suspended, with further disappearance
of the toner on the peripheral surface of the devel-
oping sleeve 71, the depressing force by.the mono-
component magnetizable toner is-reduced, .whereby
the detecting member 111 is returned through rota-
tion back to the second angular displacement posi-
tion 117 shown by the solid line in Fig. 3, by its own
weight and the restoring force of the actuator 115
of the microswitch 113. By the angular displacement
of the engaging member 112 following the rotational
returning of the detecting member 111 to the second
angular displacement position 117, the microswitch
113 is rendered conductive, with consequent illumi-
nation of the pilot lamp, and thus, it is indicated
that the toner in the storage container 73 has been
used up, with simultaneous absence of the toner on

the peripheral surface of the developing sleeve 71.

It is to be noted here that the detecting member
111 and engaging member 112 should preferably be
made to be light in weight as far as practicable
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so that they may be subjected to the angular dis-
placement even by the slight depressing force of

the toner.

Reference is also made to Fig. 8 showing, on an
enlarged scale, a cross sectional view in the
vicinity of the cleaning device 9. The cleaning
device 9 generally includes a magnetic brush
cleaning means 122 having a permanent maanet
member 121 fixedly provided within a hollow sleeve
120 of non-magnetizable material which is driven
for rotation, a restricting member 123 for restrict-
ing the bristle length of the magnetic brush to be
formed on the peripheral surface of the sleeve 120,

a toner receptacle 124 for receiving therein the
toner removed by the magnetic brush cleaning means
122, a feed-in means 125 for forcibly feeding the
remaining toner restricted by the restricting member
123 into the toner receptacle 124, a hair brush
roller 126 provided at the upstream side of the
magnetic brush cleaning means 122 along the rotational
direction 5 of the photoreceptor drum 4, and a charge
eraser lamp 127 provided within the hair brush roller
126.

Referring further to Fia. 9 showing part of
the arrangement in the vicinity of the hair brush
roller 126 as viewed from the cross section taken
along the line IX-IX of Fig. 8, the hair brush roller
126 is composed of a cylindrical member 128 of light
transmitting material, for example, glass or the
like, and a large number of brush bristles or brush
hairs 129 of flexible material, for example, acrylic
resin filled on the outer peripheral surface of said

cylindrical member 128, and is disposed in a parallel
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relation with respect to the axis of the photo-
receptor drum 4. As showﬁ in Fig. 10, the brush
bristles 129 are filled on the outer peripheral
surface of the cylindrical member 128 in a spiral
configuration at a predetermined width d, with
light transmitting portions 131 being formed between
the neighboring bristle-filled portionsl30 as shown.
The length of the brush bristles 129 is so deter-
mined as to contact the peripheral surface of the
photoreceptor drum 4 by a length § from the free

end of said bristles (Fig. 8). The length § should

suitably be in the region from 1 to 5 mm.

The opposite ends of the cylindrical member 128 are
journalled by side plates 133 of a frame 132 of the
cleaning device 9 through corresponding plain
bearings 134. Within the cylindrical member 128,

a charge eraser lamp 127 having a length longer

than said cylindrical member 128 is coaxially ex-
tended, while the opposite ends of the charge eraser
lamp 127 are secured by supporting means (not shown).
To the one end of the cylindrical member 128, there
is secured the earlier described gear 62, which is
engaged with the gear 60 mounted on the same shaft
as the sprocket wheel 47 through the gear 61. By
the driving force transmitted from the sprocket
wheel 47, the cylindrical member 128 is driven for
rotatjion in the direction of the arrow 135 in Fig.
8. The speed of rotation of the hair brush roller
126 is so selected that the peripheral speed at the
portion contacting the surface of the photoreceptor
drum 4 becomes larger by 0 to 500 m/H, and more
preferably, by 100 to 300 m/H, than the peripheral
speed of the photoreceptor drum 4. By selecting

the rotational speed of the hair brush roller 126
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as described above, possible damage to the surface
of the photoreceptor 3 by the sliding contact of
the hair brush roller 126 with the photoreceptor drum
4 or undesirable scattering of the mono-component
magnetizable toner over the photoreceptor 3 may be

advantageously prevented.

Furthermore, by rotating the hair brush roller 126
at the peripheral speed difference as described
earlier, the position of the mono-component magnetiz-
able toner remaining on the photoreceptor 3 is
deviated or shifted in the circumferential direction
by the hair brush roller 12¢, whereby, upon projec-
tion of light of the charge eraser lamp 127 onto the
surface of the photoreceptor 3 through the light
transmitting portions 131, the light is directed
onto the portion of the photoreceptor 3 where the
mono-component magnetizable toner is absent through
the displacement, and the portion is erased for
charge, and thus, the cleaning by the magnetic brush
cleaning means 122 at the downstream side with
respect to the hair brush roller 126 along the
rotational direction 5 of the photoreceptor drum

4 is effectively carried out.

It is to be noted here that by filling flexible
and electrically conductive fine carbon fibers on
the outer peripheral surface of the cylindrical
member 128, triboelectrical charging due to sliding
contact between the hair brush 129 and photoreceptor
3 may be prevented. Meanwhile, it may be so arranged
that a material capable of cutting off light having
wavelength adversely affecting the photoreceptor 3
is employed for the cylindrical member 128, whereby
the cylindrical member 128 may also serve as a filter

of the charge eraser lamp 127.
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In the foregoing embodiment, since the hair brush
129 is spirally filled on the cylindrical member
128, the amount of light projection by the charge
eraser lamp 127 onto the photoreceptor 3 may be
properly determined by suitably setting the inter-
vals of the light transmitting portions 131, number
of revolutions of the hair brush roller 126, and
contact length § of the hair brush roller 126 with
respect to the photoreceptor 3.

Reference is also made to Fig. 11 showing a simpli-
fied cross section taken along the line XI-XI in
Fig. 8, the magnetic brush cleaning means 122 is
disposed at a position close to the photoreceptor
3 in a relation parallel to the axis of the photo-
receptor drum 4. One end of the permanent magnet
member 121 extending through one end of the sleeve
120 through a bearing 140, is secured to a support
member 141 fixed to the side plate 133. Meanwhile,
to the other end of the sleeve 120 which extends
through the side plate 133 via a bearing 142, the
gear 57 is fixed. The other end of the permanent
magnet member 121 is supported by the sleeve 120
through a bearing 143. The permanent magnet member
121 is magnetized by a magnetic poles equally
spaced in the circumferential direction, with the
neighboring magnetic poles directed to have alter-

nately opposite polar orientation.

As described earlier with reference to Fig. 2, the
power is transmitted to the gear 57, whereby the
sleeve 120 is rotated in the direction indicated by
the arrow 144. (Refer to Fig. 8.) Accordingly, the
magnetic brush having the predetermined bristle

length is formed by the restricting member 123 so
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as to be in contact with the photoreceptor drum 4.
As a result, the mono-component magnetizable toner
remaining on the photoreceptor 3 is attracted onto
the sleeve 120 through the magnetic attracting force
cf the permanent magnet member 121, and thus,

removed from the surface of the photoreceptor 3.

As was also explained with reference to Fig. 9 and

10, the toner remaining on the photoreceptor 3 is
displaced over the peripheral surface of the photo-
receptor 3 through action of the hair brush roller
126, while the entire peripheral surface of the
photoreceptor 3 has been erased for charge, since
the light from the charge eraser lamp 127 is pro-
jected thereonto through the light transmitting
portions 131. Therefore, in the magnetic brush
cleaning means 122, the toner on the photoreceptor
3 is readily attracted onto the sleeve 120, with

a further improvement of the cleaning efficiency

by the magnetic brush cleaning means 122.

Referring back to Fig. 8, in the magnetic brush
cleaning means 122, at the side remote from the
photoreceptor drum 4, the restricting member 123
is fixed to the frame 132 in a position close to
the peripheral surface of the sleeve 120. By this
restricting member 123, the bristle length of the
magnetic brush on the sleeve 120 is restricted,
while the feedein means 125 is pro&ided for feeding
the surplus toner thus restricted into the toner
receptacle 124. Still with reference to the magnetic
brush cleaning means 122, at the side remote from
the photoreceptor drum 4 and at a position lower
than that of the magnetic brush cleaning means 122,

the toner receptacle 124 open at its upper portion
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is provided, and between the magnetic brush clean-
ing means 122 and the toner receptacle 124, there
is formed a passage 145 for feeding-in the toner.
The toner feed-in means 125 is provided at the up-
stream side with respect to the restricting member
123 along the rotational direction 144 of the sleeve
120 at an opening l45a of the passage 145 at the
side of the cleaning means 122. The feed-in means
125 includes the rotary shaft 58 supported, at op-
posite ends thereof, by the corresponding side plates
133 through bearings 147, and a toner transport
member 148 of non-magnetizable material provided
as one unit with the rotary shaft 58. To the rotary
shaft 58, the gear 56 is fixedly mounted, and by
the driving force to be transmitted to the gear 56,
the rotary shaft 58 is rotated in the direction
indicated by the arrow 149. (Refer to Fig. 8.)
The toner transport member 148 is arranged to extend
in a relation parallel to the rotary shaft 58, with
opposite ends thereof pressed at right angles, into
the rotary shaft 58 for being secured thereat. The
rotational direction 148 of the rotary shaft 58 is
selected to be opposite to that of the sleeve 120,
whereby the surplus mono-component magnetizable toner
restricted by the restricting member 123 is trans-
ported by the toner transport member 148 so as to
be positively brought into the passage 145. The
mono-component magnetizable toner thus fed into the
passage 145 falls in the passage 145 by its own weight
and fed into the toner receptacle 124,

Still referring to Fig. 8, the toner receptacle 124
is placed on a microswitch 150 as a switching means,

which is set to be rendered conductive when the
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mono-component toner to be accommodated in the
toner receptacle 124 reaches a predetermined weight.
The microswitch 150 as described above is connected
to a toner collection indicating means such as a
pilot lamp or the like, and is arranged to illumi-
nate the pilot lamp when the weight of the mono-
component magnetizable toner within the toner
receptacle 124 has reached a predetermined level.
Accordingly, it is readily detected that the toner
receptacle 124 has been filled with the mono-compo-

nent magnetizable toner.

Reference is made to Fig. 12 showing a cross sec-
tional view of a developing apparatus according to
another embociment of the present invention, by
which the developing apparatus 7 of the embodiment

of Figs. 1 through 11 may be replaced.

In the embodiment of Fig. 12, the permanent magnet
member 77 is magnetized by a pair of magnetic
poles (S poles in this embodiment) having the same
polarity in a position corresponding to the position
of sliding contact of the blade member 76 with the
developing sleeve 71. By the experiments carried
out by the present inventors, remarkable effect
has been obtained when the magnetic poles are
disposed at intervals of 2 to 6 mm on the circum-
ferential surface of the parmanent magnet member
77. Meanwhile, in a position corresponding to the
bristle cutting member 75, the magnet member 77 is
magnetized by the magnetic pole neighboring said
two magnetic poles (S poles in this embodiment)
and having polarity opposite thereto (N pole in
this embodiment). Since other constructions of

the developing device of Fig. 12 are generally
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In the embodiment of Fig. 13, the permanent magnet
member 77 is magnetized by a pair of magnetic poles
having the same polarity (N poles in this embodiment)
in the range from the developing position 86 to the
blade member 76 along the rotational direction 85 of
the developing sleeve 71. These magnetic poles are
arranged, for example, at intervals of 2 to 6 mm on
the circumferential surface of the permanent magnet
member 77. Since other constructions are generally
similar to those of the arrangement of Fig. 3, detail

description thereof is also omitted here for brevity.

By the arrangement of Fig. 13 as described above, the
mono-component magnetizable toner of the magnetic
brush formed on the surface of the developing sleeve
71 not contributing to the developing, and rotated
together with the developing sleeve 71 from the
developing position 86 is temporarily displaced when
it passes the position at which said magnetic poles
of the same polarity are disposed close to each
other. The above displacement takes place because,
in the region between the developing position 86 and
the position at which said magnetic poles of the
same polarity are disposed, the regular variation
of the chain structure of the magnetic brush owing
to the alternate arrangement of the N poles and S
poles is shifted towards irregular variation.
Accordingly, since the mono-component magnetizable
toner whose magnetizing function is thus weakened
is transported up to the.position of the blade member
76, the toner may be easily peeled off or scraped
off from the peripheral surface of the developing

sleeve 71.
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similar to those of the arrangement of Fig. 3,
detailed description thereof is omitted here for

brevity.

By magnetizing the permanent magnet member 77 with
the pair of magnetic poles of the samerpolarity at
the position for sliding contact of the blade member
76, the attracting force for attracting the mono-
component magnetizable toner onto the developing
sleeve 71 at the sliding contact position of the
blade member 76 is weakened. Moreoﬁer, since the
magnetic lines of force from the magnetic poles of
the same polarity are directed in the radial direc-
tion of the developing sleeve 71, the mono-component
magnetizable toner is subjected to the magnetic
attracting force in the tangential direction of the
developing sleeve 71. Therefore, the mono-component
magnetizable toner on the developing sleeve 71 is
separated from the surface of the developing sleeve
71 at a position before the sliding contact position
of the blade member 76, and jumps over the sliding
contact position to be transferred to the blade
member 76, and thus, reaches the passing holes 106.
Accordingly, in the above arrangement, it is not
necessary to cause the blade member 76 to strongly
contact the sleeve 71, and therefore, the undesir-
able blocking of the toner by the blade member 76

can be prevented.

Referring to Fig. 13, there is shown, on an enlarced
scale, a cross section of a developing apparatus
according to a further embodiment of the
invention, in which like parts corresponding to
those in Fig. 3 are deéignated by like reference

numerals.
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It should be noted that the position at which the

pair of magnetic poles of the same polarity close

to each other are to be magnetized is not limited

to be one position as described in the above arrange-

ment of Fig. 13, but may be further modified to be

provided at a plurality of spots in the range from

the developing position 86 to the blade member 76

along the rotational direction 85.

Referring to Fig. 14, there is shown a top plane

view of a modified hair brush roller 151 according

to the present invention, by which the hair brush
roller 126 in the embodiment of Figs. 1 through 11
may be replaced. As shown in the modified hair

brush roller 151 of Fig. 14, the hair brush roller
may be formed by filling the hair brush 129 on the
peripheral surface of the cylindrical member 128 in

a lattice-like pattern.

Reference is further made to Fig. 15 showing a cross
section of the arrangement for the toner receptacle
according to a still further embodiment of the pre-
sent invention. As shown in the arrangement of
Fig. 15, the toner receptacle 124 may be so arranged
as to be placed on the frame 132 through a spring
152 so that, when the spring 152 is compressed by
the weight of the mono-~component magnetizable toner
accumulated within the toner receptacle 124 and the
amount of the mono-component magnetizable toner has
reached a predetermined value, the microswitch 150
is rendered to be conductive, by which arrangement
the detection weight can be adjusted by the adjust-
ment of the spring force of the spring 152.
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CLAIMS:

1. A cleaning device for a transfer type electro-
static copyina apparatus which comprises magnetic
brush cleaning means for cleaning off a magnetizable toner
remaining of a photosensitive material after transfer,

comprisinag :

a hair brush roller disposed between the magnetic
brush cleaninag means and a transfer zone, and having
a construction that a hair brush is filled on a
peripheral surface of a cylindrical member of light
transmitting material and driven for rotation and is in

contact with the photosensitive material; and

a charge eraser lamp secured within the cylindrical

member.

2. A cleaning device for a transfer tvpe electro-
static copying apparatus according to claim 1, the
hair brush is filled on the peripheral surface of the
cvlindrical member to form a light transmitting portion
allowing light from the charge eraser lamp to pass onto

the photosensitive material.

3. A cleaﬁiné device for a transfer type electro-
static copying apparatus according to claim 1 or 2,
in which the hair brush roller is driven to rotate with
respect to the photosensitive material at such a rotational
speed that possible damage to the surface of the photosen-
sitive material, or scattering of the remaining developino
material over the photosensitive material is advantageously

prevented.

4. A cleaning device for a transfer tvpe electro-
static copying apparatus according to claim 1, 2 or
3, in which the cylindrical member is made of a material
capable of cutting off light havina wavelenaht

adversely affecting the photosensitive material.
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5. A cleaning device for a transfer type electro-
static copyina apparatus according to claim 1, 2, 3
or 4, in which the hair brush is made of a electrically

conductive material.

6. A cleaning device for a transfer type electro-
static copying apparatus according to claim 1, in which
the magnetizable developing material remaining on the
photosensitive material being cleaned off by a magnetic
brush, the bristle length of which is restricted by

means of a restricting member,
there are further provided:

a rotary shaft disposed upstream of a rotational
direction of the magnetic brush with respect to the res-
tricting member, and driven to rotate around an axial
line parallel with a rotational axial line of the maagne-

tic brush;

transporting means of non-magnetic material for
transporting a remaing developing material restricted bv
the restricting member in a rotation of the transportina

means and secured to the rotary shaft at a right anale,

a developing material receptacle for receivino the
developing material falling from the transportinag means
when the transporting means rotates downwardly having an
opening facing upwardly on the opposite side of the

magnetic brush with respect to the rotary shaft.

7. A cleaning device for a transfer type electro-
static copying apparatus according to claim 1, in which
there are further provided a switching means for alternat-
ing a switching mode in accordance with the weight of the
developing material stored in a developing material
receptacle when the weight is reached a predetermined

value.
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8. A developing device for an electrostatic copying
apparatus in which a permanent magnet haQing a plurarity
of magnetic poles magnetized at each equal space in a
peripheral direction of the permanent magnet is coaxially
secured in a hollow developing sleeve made of non-magnetic
material and driven to rotate, a one-component maonetizable
toner is supplied on the developing sleeve so as to form
a magnetic brush, and a bristle cutting member restricts
a length of the magnetic brush, characterized in that
there is provided a blade member made of non-magnetic
material, disposed upstream along the rotational direction
of the developing sleeve at the vicinity of the bristle
cutting member, inclining to separate from the peripheral
surface of the developing sleeve downstream alonag ther
rotational direction, and contacting with the peripheral

surface of the developing sleeve.

9. A developing device for an electrostatic copying
apparatus according to claim 8, in which the neighboring
magnetic poles are directed to have alternately opposite
polar orientation, the magnetic poles formed at a magnet-
ized posotion facing the bristle cutting member and a
magnetized position contacting with the blade member are
neighboring and opposite polarization to each other, the
blade member has a construction so as to allow the one-
component magnetizable toner pass at about central position
between the magnetic pole facing the bristle cutting
member and the magnetic pole contacting with the blade

member.

10. A developing device for an-electrostatic
copying apparatus according to claim 8 or 9, in which
the magnetized position contacting with the blade member
has a pair of neighboring magnetic poles with the same

polarization.
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11. A developing device for an electrostatic
copying apparatus according to claim 8 or 9, a single of
magnetized position of the permanent magnet has a pair
of neighboring magnetic poles with the same polarization
in an area from a developing zone to the blade member

along the rotational direction of the developing sleeve.

12. A developing device for an electrostatic copying
apparatus according to claim 8 or 9, plurality of
magnetized positions of the parmanent magnet has a pair
of neighboring magnetic poles with the same polarization
in an area from the developing zone to the blade member

along the rotational direction of the developing sleeve.

13. A developing device for an electrostatic copyinco
apparatus according to claim 8, in which the developing
material is supplied onto a developing roller having the
developing sleeve disposed in the vicinity of a photosensitive

material, there are further provided,

a storage container having a bottom formed in an’
arcuate-shape and extending downwardly, and having a
supplv port opening for supply the developing material

onto a peripheral surface of the developing roller,

a rotary shaft provided rotatably around the

center of the arcuate bottom of the storage container,

a stirring and feeding means for stirring the developinaga
material in the storage container to supply to the supply
port, and extending radially from the rotary shaft to the
vicinity of the inner surface of the bottom of the storaace

container,
a ratchet wheel secured to the rotary shaft axially,

a rocking lever having one end supported by a pin

parallel to the rotary shaft, having the other end engaging
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to associate with the developing roller, and swingable
around the pin in accordance with the rotational motion of

the developing roller, and

a claw disposed on the immediate portion of the
rocking lever to engage with teeth of the ratchet wheel,
and for driving to rotate the ratchet wheel in accordance

with the swing motion of the rocking lever.

14. A developing device for an electrostatic
copying apparatus according to claim 8, in which there
is provided a presence-detectinag device for detecting

the developing material caomprising;

a detecting member made of non-magnetic material,
swingable about a horizontal axis in a vertical plane
with respect to an axis'of the developing sleeve between
a first angular position corresponding to a substantially
central position of neighboring N pole and S pole of the
permanent magnet at a vicinity of the developing sleeve
in accordance with the depressing force of the maagnetizable
toner attracted by the permanent magnet and a second angular
position far from the developing sleeve in accordance
with the own weight of the detectiong member against the
depressing force of the developing material, disposed
between the developing sleeve and an supply port of a
developing material storage container for storing the
developing material and for supplying the developinag

material to the developing sleeve,

an engaging member swingable about a horizontal axis

formed integrally the detecting member, and

switching means having an actuator engaging with the
engaginag member for changina switching modes in responsive
to the first and second angular positions of the detecting

member.
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