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(54) TONER. REMOVING MEANS FOR PHOTOSENSITIVE
DRUMS FOR ELECTROPHOTOGRAPHY

)Y We, KONISHIROKU PHOTO IN-
pusTRY Co., L1D., of No. 1-10, Nihonbashi
Muromachi 3-Chome, Chuo-Ku, Tokyo,
Japan, a company duly organized under
the laws of Japan, do hereby declare the
invention, for which we pray that a patent
may be granted to us, and the device by
which it is to be performed, to be par-
ticularly described in and by the following
statement: —

The present invention relates to a toner
removing means for photosensitive drums
for electrophotography.

In electrophotography, the greater part
of the toner of a developed image is trans-
ferred to a transfer sheet but a small amount
of toner always remains on the surface of
a photosensitive drum after the above-
mentioned transfer of toner has been
finished. Such residual toner must be re-
moved from the photosensitive drum be-
fore the operation of forming a new sub-
sequent image.

The cleaning of a photosensitive drum
for electrophotography has been hereto-
fore carried out by various kinds of
methods. One of such methods is disclosed
in U.S. Patent No. 3,742,551, U.S. Patent
No. 3,838,472, Japanese Laid-Open Publica-
tion No. 43,342/1973 and Japanese Laid-
Open Publication No. 43,343/1973. In this
method, a blade is used to scrape the resi-
dual toner to cause it to fall downward
from the photosensitive drum, and the
toner, which is dropped along the surface
of the photosensitive drum, is intercepted
by a sealed roll driven by the photosensitive
drum by which the toner is thereafter car-
ried and discharged. Since the sealed roll
is driven by the photosensitive drum in the
above method, it must be surely pressed
against the photosensitive drum.

Therefore, the above method has draw-
backs in the following respects.

When, for example, the photosensitive
drum is operated for a long time due to a
large number of photographs to be copied,
the surface of the photosensitive drum is
damaged by the toner, or toner filming

50 phenomenon occurs, to shorten the life of

the photosensitive drum.

An object of the present invention is
to lengthen the life of a photosensitive
drum for electrophotography by disposing
near a photo-sensitive drum a toner transfer 55
roll for transferring the residual toner
scraped off the photosensitive drum with a
blade, in such a manner that the toner
transfer roll is substantially in contact with
the photosensitive roll in the sense that 60
there is either a gap between them that is
narrower than the diameter of particles of
the toner, or that the toner transfer roll is
in merely line contact with the photo-
sensitive roll, so as to reduce to the mini- 65
mum the pressing force of the toner trans-
fer roll against the surface of the photo-
sensitive drum, the toner filming pheno-
menon in the image region and damage to
the photosensitive drum being thus pre- 70
vented. Other objects of the present inven-
tion and the characteristics thereof will be
apparent as the description with reference
to the accompanying drawings progresses
below. 75

Fig. 1 is a cross-sectional view of a toner
rer(riloving means of the present invention,
an

Figs. 2a and 3a and Figs. 2b and 3b are
explanatory drawings showing the relation 80
between toner transfer roll and photo-
sensitive drum in the toner removing
means of the present invention.

In the drawings, reference numeral 1
denotes a photosensitive drum rotating in 85
the direction of an arrow A. After the
electrifying, exposing, developing and
transferring operations have been per-
formed, the residual toner on drum 1 is
removed as the final operation with a toner g
cleaning means 2 which will be described
in detail later.

Reference numeral 3 denotes an elastic
blade supported by a rotatable shaft 5 via
a metallic blade-retaining means 4 so that 95
blade 3 contacts photosensitive drum 1.
The angle made by blade 3 and the photo-
sensitive .drum 1 contacted thereby is de-
termined so that an optimum cleaning
effect can be obtained. Reference numeral 100
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6 denotes an arm provided with a weight
7 thereon and secured to shaft 5. By adjust-
ing weight 7, the blade 3 is pressed against
photosensitive drum 1 in such a manner
5 that the toner cleaning operation can be
performed most effectively. The point on
photosensitive drum 1 where photosensitive
drum 1 and blade 3 contact each other is
above the horizontal diameter line of
10 photosensitive drum 1 so that the residual
toner scraped by blade 3 is dropped down-
ward along the surface of photosensitive

drum 1.

Reference numeral 8 denotes a toner
15 transfer roll made of an elastic material
and disposed below blade 3 and in parallel
to photosensitive roll 1 so that the drop-
ping residual toner can be thereby inter-
cepted. The toner transfer roll 8 is rotatable
around a shaft 9 which is carried at one
end of a metallic support 10.

The transfer roll 8 is driven and rotated
in the direction of an arrow B by photo-
sensitive drum 1 while flanges 11, 12 of a
25 diameter larger than that of transfer roll
8, formed at both end portions thereof,
which are ouside a width W thereof re-
quired for forming images contact photo-
sensitive drum 1, or while flanges 13, 14
formed at both end portions of photo-
sensitive drum 1 contact transfer roll 8,
as shown in Figs. 2a and 3a. Whether
flanges 11, 12 are formed on the end por-
tions of the transfer roll 8 as shown in
Figs. 2a and 2b or flanges 13, 14 are formed
on the end portions of the drum roll 1 as
shown in Figs. 3a and 3b the flanges are
outside that part W of the axial length
of the drum roll 1 that comprises its image
area.

Reference numeral 15 denotes a shaft on
which metallic support 10 is rotatably
mounted, and reference numeral 16 de-
notes a spring, one end of which is secured
45 to the other end of metallic support 10, and

the other end of which is secured to a
stationary spring receiver 17. Since the
photosensitive drum 1 and transfer roll 8
are in contact with each other via flanges
50 11, 12 or 13, 14 as shown in Figs. 2a and
3a, a gap T tends to exist between the
rolls 1 and 8 along the image forming
zone W of the drum roll 1 and the residual
toner being scraped would fall through gap
55 T were it not for the radial compression of
the end portions of the transfer roll 8 that
is caused by the biasing force of spring 16.
Therefore, in the present invention, the
tension of spring 16 is adjusted to maintain
60 substantial contact between transfer roll
8 and photosensitive drum 1 along the
zone W in the sense of either maintaining a
small gap therebetween, narrower than the
diameter of particles of toner, or maintain-
65 ing merely line contact between transfer
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roll 8 and photosensitive drum 1, as shown
in Figs. 2b and 3b.

Reference numeral 18 denotes a scraping
blade for scraping the toner on transfer roll
8, which blade 18 is secured to a rotatable 70»
shaft 19 so as to be maintained in close
contact with transfer roll 8 by a spring 21
secured to a stationary spring receiver 20.

Reference numeral 22 denotes a cleaning
box, and the toner scraped and dropped 75
by scraping blade 18 is accumulated in a
storage region in the bottom portion of this
box 22. .

According to the present invention, the
residual toner on photosensitive drum 1 is
scraped and dropped by blade 3, falls along
the surface of photosensitive drum 1, ad-
heres to and is transferred by transfer roll
8 driven by photosensitive drum 1, and is
scraped off transfer roll 8 by scraping blade 85
18 to be accumulated in the bottom portion
of cleaning box 22.

Since the transfer roll 8 is so disposed
that it is in merely line contact with photo-
sensitive drum 1 or is spaced from it by a
gap smaller than the diameter of particles
of toner, the residual toner is never forc-
ibly pressed against the surface of photo-
sensitive drum 1 by the pressing force of
transfer roll 8. Therefore, the residual toner 95
can be completely removed by the blade 3
without any toner filming phenomenon. In
addition, the surface of the photosensitive
drum is never damaged by scratches on
the surface of transfer roll 8 made by the
pressing force of scraping blade 18. Even
when a small amount of carrier is con-
tained in the residual toner, no trouble
occurs because transfer roll 8 never
damages the surface of photosensitive drum
1. Thus, the life of photosensitive drum 1
is remarkably lengthened, or the drum 1
can sufficiently stand a long period of
operation.

The present invention is not limited to
the above described embodiment or, need-
less to say, the present invention includes
all modifications and changes within the
scope its claims.

WHAT WE CLAIM IS: —

1. An electrophotographic apparatus
comprising a drum roll that is rotated in
one direction about a fixed axis and has
a cylindrical, photosensitive image area
surface portion that may carry residual 120
toner when its rotation brings it to one loca-
tion around the drum roll, residual toner
removing means of the type comprising a
blade that contacts said surface portion
at said location and a resilient transfer roll
rotatable on a coaxial shaft that extends
paralle] to the axis of the drum roll, said
transfer roll being disposed adjacent to the
drum roll at a location below said blade
and having a cylindrical surface portion 130
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which opposes said image area surface por- is narrower than the diameter of toner
tion, and said transfer roll serving for trans- particles.
fer away from the dram roll of residual 2. An electrophotographic apparatus as
toner that is scraped off of said image area claimed in Claim 1, wherein the direction

5 surface portion by the blade and falls of drum rotation and the location of said 35
therefrom, said residual toner removing blade are such that said image area surface
means being characterized by: portion is moving generally upwardly as it
a) each of said rolls having a coaxial end passes the transfer roll and said blade.
portion at each of its ends, axially outward 3. An electrophotographic apparatus as

10 of its said surface portion, claimed in Claim 2, wherein said residual 40
(1) said end portions on one roll being toner removing means is further charac-
larger in diameter than the said cylindrical terized by a second blade engaging said
surface portion thereof, and cylindrical surface portion of the transfer
(2) said end portions on the other roll being roll, substantially diametrically opposite to

15 at least as large in diameter as the said the portion of the transfer roll that is ad- 45
cylindrical surface portion thereof; and jacent to the drum roll
b) means biasing said shaft laterally towards 4. An electrophotographic apparatus sub-
the axis of the drum roll with a force stantially as described herein with reference
(1) which maintains said end portions on to the accompanying drawings.

20 each roll in frictional driving engagement
with those on the other roll so that rotation GEE & CO.,
is imparted to the transfer roll directly by Chartered Patent Agents,
the drum roll, and Chancery House,

" (2) which radially compresses the end por- Chancery Lane,

25 tions of the resilient transfer roll to main- London WC2A 1QU,
tain its shaft no closer to the drum roll and
axis than to permit merely line contact 39, Epsom Road,
between said cylindrical surface portions, Guildford,
but no farther therefrom than to permit a Surrey.

30 space between those surface portions which Agents for the Applicants.

Printed for Her Majesty’s Stationery Office by The Tweeddale Press Ltd., Berwick-upon-Tweed, 1981.
Published at the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies
may be obtained.
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