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Description

TECHNICAL FIELD

This invention relates to an image forming appara-
tus which uses a cartridge containing an image member
on which transferable toner images are formed.

BACKGROUND ART

U.S. Patent 4,876,577, Ogura et al, issued October
24, 1989, shows an electrophotographic apparatus
which receives a cartridge containing a photoconductive
drum. The cartridge includes both a charging mecha-
nism for charging the drum and a cleaning mechanism
for cleaning it. An access opening is provided for image-
wise exposure of a charged surface of the drum to cre-
ate an electrostatic image on the drum. The electrostatic
image is toned through another access opening in the
cartridge by one of two toning stations which are rotat-
able into position opposite the access opening to create
a toner image. The toner image is transferred to a re-
ceiving sheet fed through a receiving sheet opening into
contact with the drum. The receiving sheet is separated
from the drum by a special mechanism which is part of
the cartridge and fed outside of the cartridge to a fusing
device.

U.S. Patent 4,591,258, to Nishino et al, issued May
27, 1986, shows a cartridge containing a rotatable pho-
toconductive drum with charging, cleaning and develop-
ment stations also within the cartridge. An access open-
ing to the drum permits transfer of toner images to a re-
ceiving sheet fed into engagement with the drum. Rota-
tion of the drum is accomplished by a driving connection
at the end of the cartridge which must mate with a drive
member in the receiving apparatus. Projections are pro-
vided on the cartridge to prevent damage to the car-
tridge driving connection member from careless han-
dling.

Many other references show such image member
cartridges, and they are used commercially in personal
copiers and laser printers. In general, the photoconduc-
tive drum is driven by an end connection to the drum
through an end of the cartridge. Mounting of the car-
tridge in the image forming apparatus requires assuring
that the drive connection is effectively made.

U.S. Patent 4,712,906, to Bothner et al, issued De-
cember 15, 1987, shows a transfer drum for a color print-
er. In one embodiment, a series of different color toner
images are transferred to a receiving sheet carried by
the drum which rotates to repeatably present the receiv-
ing sheet to an image member. In another embodiment,
the different color toner images are transferred directly
to the outside surface of a transfer drum to create a mul-
ticolor image on the transfer drum which is subsequently
transferred in a single step to a receiving sheet at a po-
sition remote from the image member. Other references
show an intermediate transfer member in the form of an
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endless web rather than a drum; see for example, U.S.
Patent 4,453,820, Suzuki, issued June 12, 1984.

U.S. Patent 4,299,474 to Ernst et al, issued Novem-
ber 10, 1981, shows a compact desk-top copier in which
space is saved by putting the motor, cooling system and
drives for a photoconductive image member inside the
image member. This structure utilizes what had previ-
ously been generally unused space to house substan-
tial, necessary components, thereby reducing the size
of the copier.

DISCLOSURE OF THE INVENTION

It is an object of the invention to accurately position
an image member loaded in an image forming appara-
tus as part of an image member cartridge with respect
to a transfer surface associated with a transfer member
which transfer member is not part of the cartridge.

This and other objects are accomplished by an im-
age forming apparatus which includes a replaceable
cartridge supporting an image member. The cartridge
includes an access opening for transfer of toner images
fromthe image memberto a transfer surface. The image
forming apparatus includes a transfer member not part
of the cartridge and having a transfer surface associated
with it for receiving toner images from the image mem-
ber. The cartridge is urged toward the transfer member
to urge the image member into transfer engagement
with the transfer surface. Control structure associated
with the transfer member engages the cartridge to ac-
curately position the image member with respect to the
transfer member.

The image member is drum-shaped, having a cy-
lindrical outer image surface upon which toner images
are formed as the image member rotates about an axis
of rotation. The transfer member is a transfer drum also
having an axis of rotation and a cylindrical outer surface.
The image forming apparatus includes means for con-
trolling the relative positions of the axes of rotation of
the transfer member and the image member to maintain
them parallel. Maintenance of parallelism between the
axes of rotation of the image member and transfer mem-
ber prevents image degradation during transfer.

BRIEF DESCRIPTION OF THE DRAWINGS

In the detailed description of the preferred embod-
iment of the invention presented below, reference is
made to the accompanying drawings, in which:

Fig. 1 is a perspective schematic of an image form-
ing apparatus with housing and other support parts elim-
inated for clarity of illustration.

Fig. 2 isa perspective view illustrating the drive train
of an image forming apparatus with some parts in phan-
tom and other parts eliminated for clarity of illustration.

Fig. 3 is a front schematic of the image forming ap-
paratus shown in Fig. 1 with portions of an image mem-
ber cartridge shown in cross section for clarity of illus-
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tration.

Fig. 4 is a front schematic of the drive train and car-
tridge portions of the image forming apparatus with por-
tions eliminated and broken away for clarity of illustra-
tion.

Fig. 5 is a perspective view of a cartridge and a
mounting structure portion of an alternative image form-
ing apparatus.

Fig. 6 is a perspective view of an over-center spring
mechanism forming a part of the apparatus shown in
Fig. 5.

Figs. 7 and 8 are front views of the structure shown
in Fig. 5 in its partially loaded and fully loaded condi-
tions, respectively.

Figs. 9 and 10 are rear views of the structure shown
in Figs. 7 and 8 also in its partially loaded and fully load-
ed conditions, respectively.

Figs. 11 and 12 are top views of the structure shown
in Figs. 5-10 in its partially loaded and fully loaded con-
ditions, respectively.

Figs. 13 and 14 are front and rear views, respec-
tively, of a circular disk which forms part of a knob 121
shown in Figs. 5 and 6.

Fig. 15 is a top section of a transfer drum illustrating
an alternative drive mechanismfor the apparatus shown

in Fig. 1.

BEST MODE OF CARRYING OUT THE INVENTION

An image forming apparatus, for example, a printer
1, is shown in Fig. 1 with housing and support structures
eliminated for clarity of illustration. Printer 1 includes an
image member, for example, a photoconductive drum 2
which is rotatable through a series of stations for forming
a series of toner images of different colors. Photocon-
ductive drum 2 has a cylindrical image surface which is
first charged by a charging station 4 and then imagewise
exposed by a laser 5 to create a series of electrostatic
images. The electrostatic images are toned by toners of
different color by a movable development device 6
which includes 3 or 4 separate development units. Each
unit applies a different color toner to one of the series of
electrostatic images to create a series of different color
toner images on the cylindrical image surface of drum
2. The series of different color toner images are trans-
ferred in registration to a transfer surface associated
with a transfer drum 10 to create a multicolor colorimage
on that surface. As shown in Fig. 1, the surface to which
the toner images are transferred is a cylindrical periph-
eral surface of drum 10 itself. However, the tonerimages
could also be transferred to a receiving sheet held on
the surface of drum 10 as is well known in the art.

The multicolor image is transferred by a transfer
station 21 to a receiving sheet fed from a receiving sheet
supply 45. The receiving sheet is then transported to a
fuser 23 where the multicolor image is fixed and then to
an output hopper 44 through an inverting path.

After transfer of the multicolor image from the sur-
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face of drum 10 to the receiving sheet, the transfer sur-
face of the transfer drum 10 is cleaned by an articulating
cleaner 30 so that it may receive a new set of images.
The photoconductive drum 2 is cleaned continuously
during image formation by a cleaning device 12.

As will be shown in later Figs., the photoconductive
drum 2 is supplied to the printer 1 in a cartridge 3 which
cartridge may also contain other portions of printer 1.
For example, the cartridge may contain the charging de-
vice 4, the developing device 6 and/or cleaning devices
30 and 12.

One example of such a cartridge 3 is shown in Fig.
3 in which the cartridge housing is shown in section
while the rest of the apparatus is shown schematically.
According to Fig. 3, a cartridge housing contains image
member 2, an opening for exposure by laser 5, charging
device 4 and image member cleaning device 12. It also
includes a sump 11 for receiving toner cleaned by clean-
ing device 12 off image member 2 and a sump 35 for
receiving toner cleaned off transfer drum 10 by transfer
drum cleaner 30. The housing also includes an opening
7 providing access to image member 2 for development
device 6 and an opening 9 providing access to image
member 2 for transfer drum 10.

Articulating cleaner 30 is moved in and out of en-
gagement with transfer drum 10 by a solenoid 31. It in-
cludes a cleaning roller which rolls on the surface of
transfer drum 10 which roller is biased and formed of a
material which encourages removal of toner to the roller.
Cleaned toner is scraped off the roller by a scraping
blade 32. An opening 36 in the cartridge housing re-
ceives scraped toner into sump 35.

A receiving sheet is fed from a receiving sheet sup-
ply 20 into transfer relation with transfer drum 10. In the
structure shown in Fig. 3, transfer is accomplished by a
corona transfer station 21, known in the art. The transfer
sheet is picked off transfer drum 10 by a movable pick-
off 22 which also directs the transfer sheet to fuser 23.

Prior cartridges which contained image members
such as photoconductive drum 2 included a relatively
complex drive connector at one end of the cartridge
which must be engaged with an appropriate drive in the
receiving apparatus to rotate drum 2 past the toner im-
age forming stations. As shown in Figs. 2 and 3, the
need for such a drive connector is eliminated. A motor
42 drives a drive gear 40 which in turn drives a gear 44
connected to transfer drum 10. Transfer drum 10 is
made up of material somewhat softer than photocon-
ductive drum 2, for example, polyurethane. Photocon-
ductive drum 2 engages transfer drum 2 through open-
ing 9 and is frictionally driven by transfer drum 10 for its
entire operation. Thus, opening 9 provides access to im-
age member 2 for both transfer and for frictional, driving
engagement with transfer drum 10. With this structure,
no separate drive connection needs to be made be-
tween transfer drum 2 and the receiving apparatus. This
greatly simplifies the manufacture of the cartridge and
its cost as well as loading of the cartridge 3 in the printer
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1. Fig. 2 is a perspective drawing illustrating the drive
train from motor 42 through transfer drum 10 and pho-
toconductive drum 2.

The term "engagement" as used herein with refer-
ence to the image member and the transfer member is
preferably direct contacting engagement of those mem-
bers. However, although not preferred, it can also be en-
gagement through a receiving sheet carried by the
transfer member.

Although transfer drum 10 is shown with an external
drive engagement between transfer drum 10 and motor
42, motor 42 could be positioned inside transfer drum
10 and internally engaged with drum 10 to save space
in printer 1. This latter embodiment is shown in Fig. 15.

According to Fig. 15, transfer drum 10 includes an
outer layer 201 of polyurethane cast or otherwise
formed on an aluminum or steel base 202. Layer 201
defines a cylindrical transfer surface 207 to which sev-
eral single color toner images are transferred directly to
form a multicolor image. A pair of gudgeons 203 and
204 support base 202 and are journaled for rotation
about fixed shafts 205 and 206.

Shafts 205 and 206 rotate about different portions
of a single axis of rotation and are considered a single
shaft for all purposes herein. Shafts 205 and 206 are
fixed in mechanism plates 208 and 209 of the printer,
and support an internal drive housing 210 located inside
transfer drum 10. Internal drive housing 210 includes a
motor 212 and planetary gear box 213. The planetary
gear box provides a suitable gear reduction between the
motor and an output shaft 221. A drive gear 222 is fixed
on output shaft 221 and is rotated by output shaft 221
to drive afirst idler gear 225. First idler gear 225 is fixed
to an idler shaft 226 journaled for rotation with respect
to drive housing 210. A second idler gear 227 is also
fixed to and is rotated by idler shaft 226. Second idler
gear 227 engages an internal gear 230 fixed to the in-
side of drum base 202 to rotate drum 10 with respect to
shafts 205 and 206 and housing 210. A hole 217 in the
center of shaft 206 provides an exit for wiring the motor
212.

With the structure shown in Fig. 15, transfer drum
10 comes to printer 1 with its own internal drive. That
drive does not need to be separately mounted in the
printer, saving a step in printer final assembly. More im-
portantly, the drive does not take up space in the printer,
allowing the printer to be more compact.

The structure shown in Fig. 15 is particularly useful
to drive a transfer drum 10 which receives toner images
directly to its surface and then transfers them to a re-
ceiving sheet, because such a drum does not require a
vacuum source or other structure for holding a receiving
sheet to the drum surface, thereby leaving the room nec-
essary for the transfer drum drive housing 210. It is also
particularly useful with a cartridge loading image mem-
ber 2 as shown in Figs. 2-5 which image member is driv-
en by transfer drum 10, since, with such a structure, no
usable space is taken up in printer 1 for a drive for either
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of drums 10 or 2.

Although driving the image member 2 utilizing pe-
ripheral engagement with transfer drum 10 through ac-
cess opening 9 greatly simplifies cartridge 3, some pre-
cision in the placement of cartridge 3 is important in this
apparatus. In the structure shown in Fig. 3, cartridge 3
is shown supported by receiving mechanism 50 which
positions the cartridge so that sufficient engagement be-
tween drum 2 and drum 10 is obtained to both transfer
images and drive drum 2. For best image quality, it is
necessary to control both the size of the nip between
the drums and to maintain the axes of rotation of the
drums parallel. To do this with the Fig. 3 construction is
feasible for modest image quality. However, for highest
image quality, tolerances in the manufacture of cartridge
3, receiving structure 50 and the location of drum 10 be-
come confining. Accordingly, more precise positioning
mechanisms are shown in Figs.4-14.

According to Fig. 4, cartridge 3 includes drum 2,
charging station 4 and cleaning device 12, but does not
include a sump for receiving toner cleaned from drum
10. Transfer drum 10 is supported on a shaft 51 which,
in turn, is supported by a pair of mechanism plates of
the apparatus, for example, mechanism plates 208 and
209, shown in Fig. 15. Also supported on shaft 51 are a
pair of triangularly shaped plates 52 at opposite ends of
drum 10. Plates 52 are also connected by an auxiliary
shaft 54 and are generally rotatable about an axis 53 by
a shaft 51 but rigidly fixed with respect to each other.

Photoconductive drum 2 is supported for rotation
about an axis 56 by a shaft 57 which shaft extends be-
yond the end walls of cartridge 3. Drum 2 rotates with
respect to shaft 57, so shaft 57 is fixed with respect to
cartridge 3. A slot 55 in each of triangular plates 52 is
shaped to receive snugly the ends of shaft 57.

To load cartridge 3 in the embodiment shown in Fig.
4, plates 52 can be rotated to a position slightly coun-
terclockwise from that shown in Fig. 4 to receive shaft
57 into slots 55. Plates 52, transfer drum 10 and car-
tridge 3 are then rotated clockwise around shaft 51 until
plates 52 rest on a stop 62 which is a permanent portion
of printer 1. The cartridge 3 can still be rotated about
shaft 57 until a portion of cartridge 3 rests on another
stop 61 which is also a permanent part of printer 1.

Slots 55 in plates 52 are parallel with each other
and define control surfaces which maintain a parallel re-
lation between the axes of rotation of drums 10 and 2.
Stops 61 and 62 generally orient the cartridge in printer
1 for access to the exposing and developing devices 5
and 6 (Figs. 1 and 3). The nip between drums 10 and 2
is controlled by a spring 65 which urges cartridge 3 to-
ward transfer drum 10 and the image surface of drum 2
into engagement with the transfer surface associated
with drum 10. A spring 67 may also be used to maintain
the contact between cartridge 3 and stop 61, thereby
preventing rotation of the cartridge around shaft 57.
Spring 67 may not in fact be necessary, since the rota-
tion of transfer drum 10 will also urge cartridge 3 against
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stop 61. However, spring 67 can be part of an upper part
of printer 1 which, after the insertion of cartridge 3 is
closed onto a lower part, which lower part holds motor
42, transfer drum 10, laser 5, development device 6 and
associated support structure. Spring 65, although part
of the lower portion of the apparatus, can also be ten-
sioned and/or applied to cartridge 3 as part of this clos-
ing operation.

Figs. 5-12 show another approach to positioning an
image member cartridge in an image forming apparatus
similar to that shown in Fig. 1. According to Fig. 5, a
cartridge 103 containing an image member 2 is to be
loaded into an apparatus which includes a transfer drum
10 with the axes of rotation of drums 2 and 10 sufficiently
parallel to avoid image degradation during transfer of
high quality images, which images must be registered
with great accuracy to form a quality multicolor image.

Transfer drum 10 is supported on a shaft 111, which,
in turn, is supported by front and rear guide plates 112
and 113, respectively. Shaft 111, of course, may be in
two sections as are shafts 205 and 206 shown in Fig.
15. Guide plates 112 and 113 extend substantially to the
right from transfer drum 10 and each include control sur-
faces 115 and support surfaces 116 which cooperate
with portions of cartridge 103.

As best seen in Figs. 7-10, an over-center spring
mechanism 120 is actuated to drive cartridge 103 from
an unloaded condition shown in Figs. 7 and 9 to a fully
loaded condition shown in Figs. 8 and 10.

Cartridge 103 is positioned in the apparatus by the
operator resting left and right rear support bosses 131
and 132, respectively, on rear support surface 116 as
shown in Fig. 9, a single front support boss 133 on front
guide surface 116, with all three support bosses thus
resting on support surfaces 116. Support surfaces 116
are generally horizontal.

Drum 2 is mounted in cartridge 103 on a support
shaft 105 (which also may be in two sections as shown
in Fig. 15), and rotates about an axis at the center of the
shaft. Over-center spring 120 is actuated (as described
below) to push cartridge 103 to the left as shown in Fig.
8. This action pushes shaft 105 into contact with control
surfaces 115 of guide plates 112 and 113. Control sur-
faces 115 are parallel with each other. Their projection
is generally tangent to transfer drum shaft 111. As seen
in Figs. 8 and 10, over-center spring 120 pushes car-
tridge 103 until shaft 105 rides up control surfaces 115
until drum 2 engages transfer drum 10. A notch 119 in
guide plates 112 and 113 causes cartridge 103 to no
longer be supported by bosses 131 and 133.

Thus, in its fully loaded condition shown in Figs. 8
and 10, with drum 2 engaging drum 10, cartridge 103 is
supported only by the ends of shaft 105 riding up parallel
control surfaces 115 and by boss 132 resting on support
surface 116. This three-point contact forces shaft 105 to
always contact both control surfaces 115. Thus, to the
extent that the peripheral surfaces of drums 2 and 10
are cylindrical and accurately mounted on shafts 105
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and 111, and the location of control surfaces 115 are ac-
curate, the axes of drums 2 and 10 will be parallel.

The extent of the parallelness between the axes is
a determining factor on the image quality in transfer. If,
for example, the support boss 133 were allowed to con-
tinue to contact guide surface 116, it would be possible
for either end of shaft 105 to become out of contact with
its control surface 115, thereby losing parallelness be-
tween the axes of rotation of the drums. This might be
overcome by preciseness in the manufacture of the
housing of cartridge 103 and bosses 132 and 133. How-
ever, with the structure shown in Figs. 5-12, the only
items required to be precise inthe cartridge are the drum
2 and its support shaft 105. In the receiving apparatus,
control surfaces 115 also must be accurately positioned
with respect to shaft 111 and shaft 111 must be accu-
rately positioned with respect to transfer drum 10.

Aroller 160 is shown in Figs. 11 and 12, and is part
of a structure to prevent movement of cartridge 103 to
the rear. A complementary roller or spring to the front of
the path of cartridge 103 is not shown.

It also may be desirable to urge the top of the car-
tridge gently in a downward direction during operation
to prevent engagement of the drums from unseating it.
This can be accomplished with a spring applied as part
of closing the apparatus after loading of cartridge 103.

Cartridge 103 can be pushed to the left (as seen in
Fig. 8) by any appropriate spring mechanism. However,
Figs. 6, 11 and 12 illustrate an over-center spring mech-
anism 120 which is particularly useful for this function.

As best seen in Figs. 5, 6, 11 and 12, a support
housing 125 is attached to printer 1 by suitable means,
not shown, and supports the rest of over-center spring
mechanism 120. Referring to Fig. 6, a customer actuat-
ed knob 121 is rotated by the person inserting cartridge
1083. Knob 121 is keyed through a shaft 122 to a drive
roller or gear 128. Rotation of knob 121 rotates drive
roller 128 which in turn rotates a driven roller 123. Driven
roller 123 is keyed to a lever 124 through a shaft 126.
Thus, rotation of knob 121 rotates lever 124 around
shaft 126. Lever 124 pushes cartridge 103 into its load-
ed condition and holds it there with the desired force
urging engagement of drums 2 and 10.

A pair of springs 127 are mounted between a spring
support 141 on housing 125 and a spring support rod
142 (Fig. 5) on lever 124. Shaft 126 is between the at-
taching positions of springs 127. Thus, springs 127 have
a dead-center position between latched and unlatched
conditions of lever 124 where the shaft 126 lines up with
the attaching positions. That is, as knob 121 is rotated
in a counterclockwise direction as seen in Fig. 6, lever
124 is driven in a clockwise direction toward a latching
position urging cartridge 103 to the left until photocon-
ductive drum 2 engages transfer drum 10. In this move-
ment, spring 127 goes through a "dead-center" position
in which it is at its maximum length and therefore its
maximum stressed condition. Further clockwise rotation
of lever 124 causes springs 127 to urge lever 124 into
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engagement with cartridge 103 and cartridge 103 into
its loaded condition as shown in Fig. 8. To unload car-
tridge 103, knob 121 is rotated in a clockwise direction
to rotate lever 124 in a counterclockwise direction as
seen in Fig. 6 until springs 127 pass through their dead
center position. At this point, further rotation of knob 121
is aided by springs 127 urging lever 124 toward its totally
unlatched position, shown in Fig. 5 with lever 124 resting
against a pair of lever stops 143 where lever 124 will not
interfere with removal of the cartridge. Thus, with the
over-center spring structure 120, lever 124 is generally
urged by springs 127 toward either a latched condition
shown in Figs. 6, 8, 10 and 12 or toward an unlatched
condition shown in Figs. 5, 7, 9 and 11.

Knob 121 can be constructed so that the customer
who is loading the cartridge does not, in fact, feel the
final positioning of the cartridge in its loaded condition
or the positioning of lever 124 against stops 143. Knob
121 includes a circular plate 149, the front and rear sides
of which are shown in Figs. 13 and 14, respectively.
Drive shaft 122 is positioned in a hole 152 through plate
149. The front surface of plate 149 includes a groove
1583 contiguous with the front portion of hole 152. Shaft
122 includes a protrusion 154 which rides in groove 153
except where not permitted by ends 156 and 157 of the
groove 153.

In operation, knob 121 is turned in either direction
until protrusion 154 engages one of groove ends 156 or
157. From that point on, rotation of knob 121 rotates
shaft 122 until the "over-center" condition of springs 127
occurs. At this point, the spring accelerates the rotation
of lever 124 in either a latching or unlatching direction
causing the shaft 122 to rotate ahead of either groove
end 156 or 157 until lever 124 reaches its fully latched
or unlatched condition. This design has the advantage
of fully positioning the lever 124 without the spring ac-
celeration of lever 124 or its stopping being felt by the
person rotating knob 121. It also discourages over rota-
tion of lever 124 by the operator which can damage car-
tridge 103 or drums 2 or 10.

The positioning device shown in Figs. 5-14 posi-
tions the photoconductive drum 2 against the transfer
drum 10 with the axes of revolution of the two drums
parallel. Precision is required in only the manufacture
and assembly of shafts 111 and 105, drums 2 and 10
and guide surfaces 115. This parallelism is important to
prevent image degradation in high-quality transfer. This
makes it particularly usable in a multicolor printer pro-
viding high-quality multicolor images which are the re-
sults of superimposing a series of single color images.
It is particularly usable when the photoconductive drum
is driven by the transfer drum (as shown in Figs. 1-4)
because such driving engagement between the two
drums requires a substantial nip which increases the
degradation of the image if the axes are not parallel.
However, it certainly can be used in structures in which
the photoconductive drum 2 is driven by its own drive
means and either drives the transfer drum or is driven
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independently of it.

Note that the manufacture and location of bosses
131, 132 and 133 are not critical to parallelism of the
axes, nor is the manufacture of guide surfaces 116. Note
also that guide surface 115 maintains parallelism of
shafts 105 and 111. If the two shafts are the same size,
surfaces 115 should be parallel with each other and their
extensions should be tangent to the periphery of shaft
111. If shaft 111 is larger than shaft 105, extensions of
guide surfaces 115 should intersect shaft 111 accord-
ingly. Shaft 105 is preferably a stationary shaft with pho-
toconductive drum 2 mounted for rotation with respect
to it. This eliminates the necessity of making guide sur-
faces 115 bearing surfaces. Shaft 111 can rotate with
transfer drum 10 or be stationary, with transfer drum 10
rotating with respect to it as shown in Fig. 15.

Shaft 105 could be rotatable with photoconductive
drum 2. In such a design, it would be preferable to have
shaft 105 supported for rotation in bearings, which bear-
ings have a housing which contacts guide surfaces 115.
Alternatively, if surfaces 115 are made of self-lubricating
material, shaft 105 can rotate with drum 2 on surfaces
115.

Although each of the positioning structures shown
herein has particular adaptability and is designed for a
transfer drum 10 which receives toner images directly
on its outer transfer surface, the structures can also be
used with a transfer drum which supports a receiving
sheet on its outer surface.

The invention has been described in detail with par-
ticular reference to a preferred embodiment thereof, but
it will be understood that variations and modifications
can be effected within the scope of the invention as de-
fined in the appended claims.

Claims
1.  An image forming apparatus comprising:

a replaceable cartridge (8) having a housing
and a drum-shaped image member (2), a shaft
(57; 105) supporting said image member for ro-
tation about an axis of rotation (56), said shaft
(57;105) having opposite ends which extend
beyond opposite ends of said image member
(2) and are accessible from outside of said car-
tridge housing, said image member (2) having
an image surface upon which toner images are
formable,

a transfer drum (10) having an axis of rotation
(53) and a cylindrical outer transfer surface for
receiving toner images from said image sur-
face, and

means (52; 115) fixed with respect to the axis
of rotation (53) of said transfer drum (10) for
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controlling the position of the shaft (57; 105)
supporting the image member to maintain the
axis of rotation (56) of said image member par-
allel to the axis of rotation (53) of said transfer
drum (10).

An image forming apparatus according to claim 1
wherein said shaft (57; 105) is fixed with respect to
said cartridge (3) and said image member (2) is
mounted for rotation with respect to said shaft (57,
105) and said shaft (57; 105) has opposite ends
which extend outside of said cartridge (3) for en-
gagement by said controlling means (52; 115).

An image forming apparatus according to claim 1
or 2 and further including means (65, 67;120) for
urging said cartridge toward said transfer drum (10)
to urge said image surface into engagement with
said transfer surface.

An image forming apparatus according to claim 3
wherein said controlling means (52; 115) includes
at least a pair of control surfaces (115), one control
surface engaging each opposite end of said shaft
(57; 105), said control surfaces (55; 115) running
from positions of engagement of said control sur-
faces with the ends of said shaft (57; 105) toward
said transfer drum (10), and said urging means (65,
67; 120) including means for urging said cartridge
in a direction maintaining contact between the ends
of the shaft and said control surfaces while also urg-
ing said image surface into engagement with said
transfer surface.

An image forming apparatus according to claim 1
to 4 wherein said transfer drum (10) is supported by
a shaft (51; 111) having opposite ends, which ends
are fixed with respect to said controlling means (52;
115).

Patentanspriiche

Bilderzeugungsvorrichtung mit

einer austauschbaren Fotoleiterkassette (3)
mit einem Gehause und einem trommelférmi-
gen Bildtrager (2) sowie mit einer Welle (57,
105), die den Bildtrager um eine Achse (56)
drehbar lagert und mit einander gegenuberlie-
genden Enden versehen ist, die sich tber ein-
ander gegeniberliegende Enden des Bildtra-
gers (2) hinaus erstrecken und von der AuBen-
seite des Kassettengehauses zuganglich sind,
wobei der Bildtrager (2) eine Bildempfangsfla-
che aufweist, auf der Tonerbilder erzeugbar
sind,
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einer Ubertragungstrommel (10), die eine
Drehachse (53) und eine zylindrische &uBere
Ubertragungsflache zum Aufnehmen von Ton-
erbildern von der Bildempfangsflache aufweist,
und

einem Mittel (52; 115), das bezlglich der Dreh-
achse (53) der Ubertragungstrommel (10) be-
festigt ist, um die Position der den Bildtréger la-
gernden Welle (57; 105) derart zu steuern, daf3
die Achse (56) des Bildtragers parallel zur
Drehachse (53) der Ubertragungstrommel (10)
ausgerichtet bleibt.

Bilderzeugungsvorrichtung nach Anspruch 1, da-
durch gekennzeichnet, daf3 die Welle (57; 105) be-
zlglich der Kassette (3) befestigt ist, der Bildtrager
(2) drehbar um die Welle (57; 105) gelagert ist und
die Welle (57; 105) einander gegenuberliegende
Enden aufweist, die sich zur KassettenauBenseite
hin erstrecken und mit dem Steuermittel (52; 115)
in Eingriff bringbar sind.

Bilderzeugungsvorrichtung nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB3 ein Mittel (65, 67;
120) vorgesehen ist, das die Kassette zur Ubertra-
gungstrommel hin driickt, um die Bildempfangsfla-
che mit der Ubertragungsflache in Eingriff zu brin-
gen.

Bilderzeugungsvorrichtung nach Anspruch 3, da-
durch gekennzeichnet, daB das Steuermittel (52;
115) mindestens zwei Steuerflachen (115) umfaft,
von denen eine jeweils mit dem gegenuberliegen-
den Ende der Welle (57; 105) in Eingriff bringbar ist,
daf die Steuerflachen (55; 115) sich von ihren Ein-
griffsstellungen mit den Enden der Welle (57; 105)
zur Ubertragungstrommel (10) hin erstrekken und
das Druckmittel (65, 67; 120) eine Vorrichtung auf-
weist, das die Kassette in eine Richtung driickt, in
der die Enden der Welle mit den Steuerflachen in
Berthrung bleiben, wahrend die Bildempfangsfla-
che in Eingriff mit der Ubertragungsflache bringbar
ist.

Bilderzeugungsvorrichtung nach Anspruch 1 bis 4,
dadurch gekennzeichnet, daB die Ubertragungs-
trommel (10) auf einer Welle (51; 111) mit einander
gegeniberliegenden Enden gelagert ist und dafB
die Enden bezlglich des Steuermittels (52; 115) be-
festigt sind.

Revendications

Appareil de formation d'image comprenant :

une cartouche remplagable (3) comportant un
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boitier et un élément de formation d'image en
forme de tambour (2), un arbre (57 ; 105) sup-
portant ledit élément de formation d'image en
rotation autour d'un axe de rotation (56), ledit
arbre (57 ; 105) présentant des extrémités op-
posées qui s'étendent au-dela des exirémités
opposées dudit élément de formation d'image
(2) et sont accessibles depuis I'extérieur dudit
boitier de la cartouche, ledit élément de forma-
tion d'image (2) comportant une surface de for-
mation d'image sur laquelle peuvent étre for-
mées des images de toner,

un tambour de transfert (10) présentant un axe
de rotation (53) et une surface extérieure cylin-
drique de transfert destinée a recevoir des ima-
ges de toner provenant de ladite surface de for-
mation d'image, et

des moyens (52 ; 115), fixes par rapport a I'axe
de rotation (53) dudit tambour de transfert (10),
destinés a commander la position de l'arbre
(57 ; 105) qui supporte I'élément de formation
d'image, afin de maintenir 'axe de rotation (56)
dudit élément de formation d'image paralléle &
I'axe de rotation (53) dudit tambour de transfert
(10).

Dispositif de formation d'image selon la revendica-
tion 1, dans lequel ledit arbre (57 ; 105) est fixe par
rapport & ladite cartouche (3), et ledit élément de
formation d'image (2) est monté de fagcon a pouvoir
tourner par rapport audit arbre (57 ; 105), et ledit
arbre (57 ; 105) présente des extrémités opposées
qui s'étendent a l'extérieur de ladite cartouche (3)
pour venir en contact avec lesdits moyens de com-
mande de position (52 ; 115).

Appareil de formation d'image selon la revendica-
tion 1 ou la revendication 2, et comprenant en outre
des moyens (65, 67.; 120) destinés & pousser ladite
cartouche en direction dudit tambour de transfert
(10) afin de pousser ladite surface de formation
d'image en contact avec ladite surface de transfert.

Appareil de formation d'image selon la revendica-
tion 3, dans lequel lesdits moyens de commande
de position (52 ; 115) comprennent au moins une
paire de surfaces de commande (115), une surface
de commande venant en contact avec chaque ex-
trémité opposée audit arbre (57 ; 105), lesdites sur-
faces de commande (55 ; 115) s'étendant depuis
des emplacements de contact desdites surfaces de
commande avec les extrémités dudit arbre (57 ;
105) en direction dudit tambour de transfert (10), et
lesdits moyens de poussée (65, 67 ; 120) compre-
nant des moyens destinés a pousser ladite cartou-
che dans une direction qui maintient le contact entre
les extrémités de l'arbre et lesdites surfaces de
commande tout en poussant également ladite sur-
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face de formation d'image en contact avec ladite
surface de transfert.

Appareil de formation d'image selon les revendica-
tions 1 a 4, dans lequel ledit tambour de transfert
(10) est supporté par un arbre (51 ; 111) présentant
des exirémités opposées, extrémités qui sont fixes
par rapport audit moyen de commande de position
(52 ; 115);
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