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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a system of a
packing member for packing a cartridge and the cartridge
detachably mountable to an image forming apparatus.
[0002] Examples of the image forming apparatus may
include an electrophotographic copying machine, an
electrophotographic printer (e.g., a laser beam printer,
an LED printer or the like), a facsimile machine, a word
processor, and the like. Further, the cartridge includes,
e.g., an electrophotographic photosensitive member as
an image bearing member, or is a cartridge prepared by
integrally assembling the electrophotographic photosen-
sitive member with a developing means acting on the
electrophotographic photosensitive member into a unit,
which is detachably mountable to the image forming ap-
paratus.
[0003] Further, the packing member is used for pro-
tecting the cartridge from external vibration and impact
when the cartridge is transported.

[BACKGROUND ART]

[0004] An electrophotographic image forming appara-
tus, such as a printer, using an electrophotographic proc-
ess electrically charges uniformly the electrophotograph-
ic photosensitive member as the image bearing member
and then forms a latent image by selective exposure of
the electrophotographic photosensitive member to light.
Then, the latent image is developed with the developer
to be visualized as a developer image. The developer
image is then transferred onto a recording material (me-
dium).
[0005] By applying heat and pressure to the transferred
developer image, the developer image is fixed on the
recording material, so that an image is recorded.
[0006] Such a conventional electrophotographic im-
age forming apparatus was accompanied with supply of
the developer and maintenance of various process de-
vices.
[0007] As a means for facilitating such a developer
supplying operation and maintenance, all or a part of the
electrophotographic photosensitive image, a charging
means, the developing means, a cleaning means and
the like are integrally assembled, as a process cartridge,
in a frame. A process cartridge type in which the process
cartridge is detachably mountable to the electrophoto-
graphic image forming apparatus is employed.
[0008] According to the process cartridge type, the
maintenance of the process cartridge can be performed
in the form of replacement by a user himself (herself),
and therefore it was possible to remarkably improve pro-
ductivity. With respect to such a detachably mountable
process cartridge, the user replaces the cartridge. In this
case, in general, the cartridge is taken out from an elec-
trophotographic image forming apparatus main assem-

bly and then is replaced with a new cartridge.
[0009] Here, the fresh cartridge shipped from a man-
ufacturing factory is packed in the packing member for
protecting the cartridge from vibration and impact during
transportation. Further, at the time when the new car-
tridge is mounted in the apparatus main assembly, the
packing member is unpacked and then a grip portion of
the cartridge is griped to take out the cartridge from the
packing member. Then, the cartridge is mounted in the
apparatus main assembly.
[0010] As the packing member for packing the car-
tridge and for protecting the cartridge from the vibration
and impact during transportation, various packing mem-
bers as described in JP 2004 338785 A and JP H04
114173 A can be employed.
[0011] Of these packing members, according to a con-
stitution in JP H04 114173 A, the packing member is a
member prepared by extrusion (molding) along an outer
configuration of the cartridge. The packing member is
provided with many projections and recesses, by which
the cartridge is supported. Further, openings at end por-
tions of the packing member are covered with a cap (cov-
er) molded correspondingly to the outer configuration of
the cartridge.
[0012] However, constitutions of JP 2004 338785 A
and JP H04 114173 A involve the following problem.
[0013] In order to fix the cartridge relative to the packing
member, at each of end portions of the electrophoto-
graphic photosensitive member of the cartridge with re-
spect to an axial direction of the photosensitive member,
a cap as a separate member is provided, so that posi-
tional limitation of the cartridge with respect to the axial
direction is made. For that reason, the constitution of the
packing member is complicated, and costs are in-
creased. Further, when the cartridge is taken out from
the packing member, the cap of the packing member is
slid from a side-surface opening of the packing member
in the axial direction, thus being separated from the pack-
ing member. Then, the cartridge is slid in the axial direc-
tion, and thus is taken out from the packing member. That
is, in order for the user to take out the cartridge from the
packing member, complicate steps are required to be
performed.
[0014] US 5 871 097 A shows a generic system ac-
cording to the preamble of claim 1 and 7. EP 0 758 105
A1 shows a developing device frame, a process cartridge
and an electrophotographic image forming apparatus us-
able with the process cartridge. The conventional proc-
ess cartridge has a drum shutter member, which covers
and protects the photosensitive drum, when the process
cartridge is out of an apparatus main assembly of the
image forming apparatus. US 6 321 911 B1 shows a fra-
gility package having a pair of shell halves for packing a
computer printer.

[SUMMARY OF THE INVENTION]

[0015] A principal object of the present invention is to
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provide a system of a packing member and a cartridge
capable of protecting a cartridge from vibration and im-
pact during transportation being suitable for packing and
protecting any cartridge.
[0016] The cartridge is packed in the packing member.
[0017] The object is achieved by a system of a packing
member for packing a cartridge and the cartridge having
the features of claim 1 or 7. Further advantageous de-
velopments of the present invention are set out in the
dependent claims.
[0018] These and other objects, features and advan-
tages of the present invention will become more apparent
upon a consideration of the following description of the
preferred embodiments of the present invention taken in
conjunction with the accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0019]

Figure 1 is a schematic sectional view showing a
packing state of a cartridge in a packing member in
Embodiment 1.
Figure 2 is a schematic sectional view showing an
example of an image forming apparatus main as-
sembly in Embodiment 1.
Figure 3 is a schematic sectional view showing an
example of the cartridge in Embodiment 1.
Parts (a) and (b) of Figure 4 are schematic perspec-
tive views each showing an example of the cartridge
in Embodiment 1.
Figure 5 is a schematic sectional view showing a
state of an image forming apparatus in which the
cartridge is detachably mountable to the apparatus
main assembly in Embodiment 1.
Figure 6 is a schematic sectional view showing an
operation in which the cartridge is demounted from
and mounted in a cartridge tray in Embodiment 1.
Figure 7 is a schematic perspective view showing
an example of a developing device in Embodiment 1.
Parts (a) and (b) of Figure 8 are schematic perspec-
tive views each showing the packing member in Em-
bodiment 1.
Parts (a) and (b) of Figure 9 are schematic perspec-
tive views each showing a state in which the cartridge
is detachably from the packing member in Embodi-
ment 1.
Figure 10 is a schematic perspective view showing
a cartridge packing state of the packing member in
Embodiment 1.
Parts (a) and (b) of Figure 11 are schematic sectional
views each showing the cartridge and the cartridge
packing state of the packing member in Embodiment
1.
Figure 12 is a schematic sectional view showing an
unpacked state of the packing member in which the
cartridge is packed in Embodiment 1.
Parts (a) and (b) of Figure 13 are schematic perspec-

tive views each showing an example of a developing
device in Embodiment 2.
Figure 14 is a schematic sectional view showing a
state in which the developing device is detachably
mountable to the apparatus main assembly in Em-
bodiment 2.
Figure 15 is a schematic sectional view showing a
packing member in which the developing device is
packed in Embodiment 2.

[DESCRIPTION OF EMBODIMENTS]

(Embodiment 1)

[0020] Embodiment 1 of the present invention will be
described with reference to Figures 2 to 12.
[0021] Incidentally, in the following embodiments, as
an electrophotographic image forming apparatus, a full-
color electrophotographic image forming apparatus to
which four cartridges are detachably mountable is de-
scribed as an example.
[0022] However, the number of the cartridges to be
mounted in the image forming apparatus is not limited to
four but may appropriately be set as desired.
[0023] For example, in the case of an image forming
apparatus for forming a monochromatic image, the
number of the cartridges to be mounted in the image
forming apparatus is one. Further, in the following em-
bodiments, as an example of the image forming appara-
tus, a printer is exemplified.
[0024] However, the image forming apparatus is not
limited to the printer. The present invention is also appli-
cable to, e.g., other image forming apparatuses such as
a copying machine, a facsimile machine and a multi-func-
tion machine having functions of these machines in com-
bination.

<General structure of image forming apparatus>

[0025] First, Figure 2 is a schematic sectional view of
the image forming apparatus in this embodiment.
[0026] As shown in Figure 2, an image forming appa-
ratus 1 is a four color-based full-color laser printer using
the electrophotographic image forming process and ef-
fects color image formation on a recording material S.
The image forming apparatus 1 is of a process cartridge
type in which the process cartridge is detachably mount-
able to an apparatus main assembly 2 and a color image
is formed on the recording material S.
[0027] Here, with respect to the image forming appa-
ratus 1, the side (surface) on which an openable door 3
is provided is referred to as a front side (surface), and a
side (surface) opposite to the front side (surface) is re-
ferred to as a rear side (surface). Further, a right side
when the image forming apparatus 1 is viewed from the
front surface is referred to as a driving side, and a left
side is referred to as a non-driving side.
[0028] In the apparatus main assembly 2, four cartridg-
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es P consisting of a first cartridge PY, a second cartridge
PM, a third cartridge PC and a fourth cartridge PK are
provided and arranged in a horizontal direction. The re-
spective first to fourth cartridges (PY to PK) have the
same electrophotographic process mechanism but con-
tains developers (toners) different in color from one an-
other. To the first to fourth cartridges P (PY to PK), a
rotational driving force is transmitted from a drive output
portion (not shown) of the apparatus main assembly 2.
Further, to the first to fourth cartridges P (PY to PK), bias
voltages (charging bias, developing bias and the like) are
supplied from the apparatus main assembly 2 (not
shown).
[0029] Each of the first to fourth cartridges P (PY to
PK) includes a first frame including an electrophoto-
graphic photosensitive member (hereinafter referred to
as a photosensitive drum) 4, and including a charging
means and a cleaning means which are used as process
means acting on the photosensitive drum 4. The first
frame is referred to as a cleaning unit 8.
[0030] Further, each of the first to fourth cartridges P
(PY to PK) includes a developing device 9 which is a
second frame including a developing means for devel-
oping an electrostatic latent image on the photosensitive
drum 4.
[0031] The cleaning unit 8 and the developing device
9 are connected with each other. As the charging means,
a charging roller 5 is used. As the cleaning means, a
cleaning blade 7 is used. As the developing means, a
developer carrying member (hereinafter referred to as a
developing roller) 6 is used. A more specific constitution
of the cartridges will be described below.
[0032] The first process cartridge PY accommodates
the toner of yellow (Y) in its developing (device) frame
29 and forms the toner image of yellow on the surface of
the photosensitive drum 4. The second process cartridge
PM accommodates the toner of magenta (M) in its de-
veloping frame 29 and forms the image of magenta on
the surface of the photosensitive drum 4. The process
third cartridge PC accommodates the toner of cyan (C)
in its developing frame 29 and forms the toner image of
cyan on the surface of the photosensitive drum 4. The
fourth process cartridge PK accommodates the toner of
black (K) in its developing frame 29 and forms the toner
image of black on the surface of the photosensitive drum
4.
[0033] As shown in Figure 2, above the first to fourth
process cartridges P (PY, PM, PC, PK), a laser scanner
unit LB as an exposure means is provided. This laser
scanner unit LB outputs laser light Z correspondingly to
image information. Then, the laser light Z passes through
an exposure window portion 10 of each cartridge P, so
that the surface of the photosensitive drum 4 is subjected
to scanning exposure to the laser light Z.
[0034] Under the first to fourth cartridges P (PY, PM,
PC, PK), an intermediary transfer belt unit 11 as a transfer
member is provided. This intermediary transfer belt unit
11 includes a driving roller 13, a turn roller 14 and a ten-

sion roller 15, and includes a transfer belt 12 extended
and stretched by the rollers. The photosensitive drum 4
of each of the first to fourth process cartridges P (PY to
PK) is contacted to an upper surface of the transfer belt
12 at its lower surface. A resultant contact portion is a
primary transfer portion. Inside the transfer belt 12, pri-
mary transfer rollers 16 are provided opposed to the as-
sociated photosensitive drums 4. Oppositely to the turn
roller 14, a secondary transfer roller 17 is provided in
contact with the transfer belt 12. A resultant contact por-
tion between the transfer belt 12 and the secondary trans-
fer roller 17 is a secondary transfer portion.
[0035] Below the intermediary transfer belt unit 11, a
sheet feeding unit 18 is provided. This sheet feeding unit
18 includes a sheet feeding tray 19 in which sheets of
the recording material S are stacked, and includes a
sheet feeding roller 20 and the like.
[0036] In an upper left side of the apparatus main as-
sembly 2 in Figure 2, a fixing unit 21 and a sheet dis-
charging unit 22 are provided. At an upper surface of the
apparatus main assembly 2, a sheet discharge tray 23
is defined.
[0037] On the recording material S, the toner image is
fixed by the fixing means provided in the fixing unit 21,
and then the recording material S is discharged onto the
discharge tray 23.

<Image forming operation>

[0038] Next, an operation for forming a full-color image
is as follows. The photosensitive drums 4 of the first to
fourth cartridges P (PY to PK) are rotationally driven at
a predetermined speed (in an arrow D direction in Figure
3 and in a counterclockwise direction in Figure 2). The
transfer belt 12 is also rotationally driven in the same
direction (arrow C direction in Figure 2) as the rotational
direction of the photosensitive drums 4 (at their contact
portions) at a speed corresponding to the speed of the
photosensitive drums 4.
[0039] The laser scanner unit LB is also driven. In syn-
chronism with the drive of the laser scanner unit LB, the
surface of the photosensitive drum 4 of each cartridge P
is electrically charged to a predetermined polarity and a
predetermined potential by the charging roller 5. The
scanner unit LB scans and exposes the surface of each
photosensitive drum 4 with the laser light Z depending
on an associated signal. As a result, the electrostatic la-
tent image depending on the image signal for the asso-
ciated color is formed on the surface of each photosen-
sitive drum 4. The thus formed electrostatic latent image
is developed by the developing roller 6 which is rotation-
ally driven (in an arrow E direction in Figure 3 or in the
clockwise direction in Figure 2) at a predetermined
speed.
[0040] By the electrophotographic image forming proc-
ess operation as described above, on the photosensitive
drum 4 of the first cartridge PY, a yellow toner image
corresponding to a yellow component for the full-color
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image is formed. Then, the toner image is primary-trans-
ferred onto the transfer belt 12.
[0041] Similarly, on the photosensitive drum 4 of the
second cartridge PM, a magenta toner image corre-
sponding to a magenta component for the full-color im-
age is formed. Then, the toner image is primary-trans-
ferred superposedly onto the yellow toner image which
has already been transferred on the transfer belt 12.
[0042] Similarly, on the photosensitive drum 4 of the
third cartridge PC, a cyan toner image corresponding to
a cyan component for the full-color image is formed.
Then, the toner image is primary-transferred superpos-
edly onto the yellow and magenta toner images which
have already been transferred on the transfer belt 12.
[0043] Similarly, on the photosensitive drum 4 of the
fourth cartridge PK, a black toner image corresponding
to a black component for the full-color image is formed.
Then, the toner image is primary-transferred superpos-
edly onto the yellow, magenta and cyan toner images
which have already been transferred on the transfer belt
12.
[0044] In this way, unfixed toner images of yellow, ma-
genta, cyan and black for the four color-based full-color
image are formed on the transfer belt 12.
[0045] On the other hand, at predetermined control tim-
ing, sheets of the recording material S are separated and
fed one by one. The recording material S is introduced
into a secondary transfer portion which is a contact por-
tion between the secondary transfer roller 17 and the
transfer belt 12 with predetermined control timing. As a
result, in a process in which the recording material S is
conveyed to the secondary transfer portion, the four color
toner images superposed on the transfer belt 12 are col-
lectively transferred onto the surface of the recording ma-
terial S.

<Structure of cartridge>

[0046] Parts (a) and (b) of Figure 4 are schematic per-
spective views of each cartridge P (PY, PM, PC, PK) as
seen from different angles (directions). In the following
description, the respective cartridges P (PY to PK) have
the same constitution, and therefore are collectively de-
scribed as the cartridge P.
[0047] The cartridge P has a substantially rectangular
parallelepiped shape extending in a direction of a rota-
tional axis a of the photosensitive drum 4 as a longitudinal
direction (arrow X direction), and includes the cleaning
unit f, the developing device 9, a driving-side cover mem-
ber 24 and a non-driving-side cover member 25.
[0048] Part (a) of Figure 4 is the schematic perspective
view of the cartridge P as seen from the driving side, and
(b) of Figure 4 is the schematic perspective view as seen
from the non-driving side. The cartridge P has a two-
frame structure in which the driving-side cover member
24 and the non-driving-side cover member 25 which are
fixed on the cleaning unit 8 support rotatably the devel-
oping device 9 about a swing center (axis a indicated by

a chain line in (a) of Figure 4) of the developing device
9. Incidentally, the developing device 9 is urged in a cer-
tain direction (arrow W1 direction in Figure 3) by a spring
(not shown) or the like although specifically described
later.
[0049] As shown in Figure 3, the cleaning unit (drum
unit) 8 is constituted by the photosensitive drum 4, the
charging roller 5, a cleaning container 26 including the
cleaning blade 7, and a grip portion 45. As shown in (a)
and (b) of Figure 4, the photosensitive drum 4 is rotatably
supported by the driving-side cover member 24 and the
non-driving-side cover member 25, and obtains a driving
force of a motor (not shown) of the apparatus main as-
sembly 2 from drum driving coupling 4a, and thus is ro-
tationally driven (in the arrow D direction in Figure 3).
[0050] As shown in Figure 3, the charging roller 5 is
rotatably supported at its end portions by charging roller
bearings 27 of the cleaning container 26 and is driven by
rotation of the photosensitive drum 4 in contact with the
surface of the photosensitive drum 4. At this time, in order
to uniformly charge the surface of the photosensitive
drum 4, the charging roller 5 is urged against the photo-
sensitive drum 4 by a charging roller urging spring 28 at
each of the end portions thereof. The cleaning blade 7
is fixed on the cleaning container 26, and an elastic rub-
ber end portion thereof is disposed in contact with the
photosensitive drum 4 in a direction counterdirectionally
to the rotational direction (the arrow D direction in Figure
3). During image formation, the cleaning blade 7 scrapes
off a transfer residual toner remaining on the photosen-
sitive drum 4 to clean the surface of the photosensitive
drum 4. At this time, the end of the cleaning blade 7 is
contacted to the surface of the photosensitive drum 4 at
predetermined pressure in order to scrape off the transfer
residual toner completely.
[0051] Further, the transfer residual toner scraped off
from the surface of the photosensitive drum 4 by the
cleaning blade 7 is accommodated as a waste (residual)
toner in a residual toner accommodating portion 26a of
the cleaning container 26. For that purpose, on the clean-
ing container 26, a residual toner collecting sheet mem-
ber 70 for preventing the residual toner from leaking out
from a gap between itself and the photosensitive drum 4
or the cleaning blade 7 is fixed with respect to the longi-
tudinal direction of the photosensitive drum 4. Further,
at each of longitudinal end portions of the cleaning blade
7, a cleaning blade end portion seal member (not shown)
is provided.
[0052] The grip portion 45 is a portion where a user
grips the cartridge P, and is mounted integrally with or
as a separate part from the cleaning container 26. How-
ever, depending on the constitution of the image forming
apparatus 1, in some cases, a mounting and demounting
attitude, described later, of the cartridge P relative to the
apparatus main assembly 2 is different from that in this
embodiment. In that case, the grip portion 45 may also
be provided on the developing frame 29.
[0053] In this embodiment, the cartridge P is the sub-
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stantially rectangular parallelepiped. Of six sides, a side
58 includes an exposed portion 4b for permitting transfer
of the toner image from the photosensitive drum 4 onto
the intermediary transfer belt unit 11 described above. A
side 59 opposite from the side 58 includes the above-
described grip portion 45.
[0054] Further, as shown in (a) and (b) of Figure 4, the
cartridge P includes the following portions as portions
where its positions in a packing member 46 are limited
when the cartridge P is packed in the packing member
46 described later. That is, first portions-to-be-limited
24b, 25b, 24g and 25g are positionally limited relative to
the packing member 46 with respect to a vertically down-
ward direction (Z2 direction) and horizontal direction (Y1
and Y2 directions). Further, movement of a second por-
tion-to-be-limited 26c is limited relative to the packing
member 46 with respect to a vertically upward direction
(Z1 direction). Further movement of third portion-to-be-
limited 24f and 25f is limited with respect to a longitudinal
direction of the cartridge P (i.e., an axial direction of the
photosensitive drum 4, X1 and X2 directions). Inciden-
tally, with respect to the positional limitation of the car-
tridge P in the packing member 46 by using the above-
described respective portion-to-be-limited will be specif-
ically described later.

<Mounting and demounting constitution of cartridge>

[0055] Next, a mounting and demounting operation of
the cartridge P with respect to the apparatus main as-
sembly 2 will be described.
[0056] Figure 5 is a schematic sectional view showing
a state in which a cartridge tray 43 is pulled out from the
apparatus main assembly 2 and thus the cartridge P is
detachably mountable to the cartridge tray 43. Figure 6
is a schematic sectional view for illustrating an operation
by which the cartridge P is demounted from and mounted
into the cartridge tray 43.
[0057] As shown in Figure 5, inside the apparatus main
assembly 2, the cartridge tray 43 in which the cartridges
P are mountable is provided. The cartridge tray 43 is
constituted so as to be linearly movable (pullable and
pushable) in G1 and G2 directions which are substantially
the horizontal direction with respect to the apparatus
main assembly 2. Further, the cartridge tray 43 is capable
of being in a mounted position, and in a pulled-out posi-
tion where the cartridge tray 43 is pulled out from the
mounted position.
[0058] First, the mounting operation for mounting the
cartridge P into the apparatus main assembly 2 will be
described. The openable door 3 is opened, and then the
cartridge tray 43 is moved in G1 direction indicated by
an arrow in Figure 5 to be moved to the pulled-out posi-
tion. In this state, the cartridge P is mounted in the car-
tridge tray 43 from an arrow H1 direction to be held. The
cartridge tray 43 holding the cartridge P is moved in an
arrow G2 direction shown in Figure 6, so that the cartridge
tray 43 is moved to the mounted position. Then, the open-

able door 3 is closed, so that the mounting operation of
the cartridge P into the apparatus main assembly 2 is
completed.
[0059] Then, the demounting operation of the cartridge
P from the apparatus main assembly 2 will be described.
Similarly as in the mounting operation of the cartridge P
into the apparatus main assembly 2 described above,
the cartridge tray 43 is moved to the pulled-out position.
In this state, the cartridge P is demounted in an arrow
H2 direction shown in Figure 6, so that the demounting
operation of the cartridge P from the apparatus main as-
sembly 2 is completed. By the above-described opera-
tions, the cartridge P is detachably mountable to the ap-
paratus main assembly 2. Incidentally, a mounting proc-
ess of the cartridge P from the packing member 46 into
the apparatus main assembly 2 will be described later
specifically.

<Structure of developing device>

[0060] As shown in Figures 3 and 7, the developing
device 9 has an elongated shape in which the developing
roller 6 as the developing means extends in a rotational
axis direction as the longitudinal direction. In addition to
the developing roller 6, the developing device 9 is con-
stituted by the developing frame 29, a developing blade
31, developing device end portion seal members 34R
and 34L, a flexible sheet member 35, and supplying roller
shaft seals 37R and 37L (Figure 7). Further, as shown
in Figure 3, the developing frame 29 includes a toner
accommodating chamber 29c for accommodating the
toner and includes an opening 29b for permitting dis-
charge of the toner from the toner accommodating cham-
ber 29c. The developing roller 6 and the developer sup-
plying roller 33 are provided close to the opening 29b.
Further, as shown in Figure 7, end portions of a shaft
(core material 6a) of the developing roller 6 are rotatably
supported by a driving-side bearing 38 and a non-driving-
side bearing 39 which are mounted on side surfaces of
the developing frame 29. Further, at driving-side end por-
tions of the core material 6a of the developing roller 6
and a core material 33a of the developer supplying roller
33, a developing roller gear 40 and a supplying roller gear
41 are provided, respectively, and are engaged with a
developing device drive input gear 42. The developing
device drive input gear 42 includes a developing device
drive coupling 42a with which a drive output coupling (not
shown) in the apparatus main assembly 2 side, so that
a driving force of a driving motor (not shown) for the ap-
paratus main assembly 2 is transmitted and thus the de-
veloping roller 6 and the developer supplying roller 33
are rotationally driven at a predetermined speed. The
developing blade 31 is an about 0.1 mm-thick elastic met-
al plate, and a free end of the developing blade 31 with
respect to a widthwise direction is contacted to the de-
veloping roller 6 counterdirectionally to the rotational di-
rection (arrow E direction in Figure 3).
[0061] As shown in Figure 7, the developing device
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end portion seal members 34R and 34L are provided at
ends of the opening of the developing frame 29, so that
toner leakage from a gap between the developing frame
29 as a second frame and each of the developing blade
31 and the developing roller 6 is prevented. Further, the
flexible sheet member 35 is provided in contact with the
developing roller 6 along the longitudinal direction in a
side where the sheet member 35 opposes the developing
blade 31 at the opening of the developing frame 29, thus
preventing the toner leakage from a gap between the
developing frame 29 and the developing roller 6. Further,
the supplying roller shaft seal members 37R and 37L are
mounted on the core material 33a of the developer sup-
plying roller 33 at exposed portions outside the develop-
ing frame 29, thus preventing the toner leakage from a
gap between the core material 33a and a core material
through hole 29d provided in the developing frame 29.
[0062] The developing device (developing unit) 9 is al-
ways urged by an urging spring (not shown) in a direction
(arrow W1 direction in Figure 3), in which the developing
roller 6 is contacted to the photosensitive drum 4, with
the swing center (axis a) shown in Figure 4 as a center.
During the image formation, by the drive, the developer
supplying roller 33 and the developing roller 6 are rotated
and rubbed with each other, so that the toner in the de-
veloper frame 29 is carried on the developing roller 6.
The developing blade 31 regulates a thickness of a toner
layer formed on a peripheral surface of the developing
roller 6, and at the same time, imparts triboelectric charg-
es, generated between itself and the developing roller 6
by contact pressure, to the toner. Then, at the contact
portion between the developing roller 6 and the photo-
sensitive drum 4, the charged toner on the developing
roller 6 is deposited on the electrostatic latent image, so
that the electrostatic latent image is developed.
[0063] Further, during non-image formation, the devel-
oping roller 6 is spaced from the photosensitive drum 4,
thus preventing deformation thereof at its surface. That
is, the developing device 9 is constituted so as to be
movable relative to the cleaning unit 8 and thus is capable
of moving the developing roller 6 toward and away from
the photosensitive drum 4.

<Structure of packing member>

[0064] A structure of the packing member 46 will be
described with reference to Figures 1, 8, 9 and 10.
[0065] Figure 1 is a schematic sectional view showing
a packing state of the cartridge P in the packing member
46 in this embodiment. Parts (a) and (b) of Figure 8 are
schematic perspective views, as seen from different an-
gles, each showing the packing member 46 in this em-
bodiment. Parts (a) and (b) of Figure 9 are schematic
perspective views, as seen from different angles, each
showing a demountable state of the cartridge P from the
packing member 46 in this embodiment. Here, a longitu-
dinal direction of the packing member 46 is the same as
the longitudinal direction (X1 and X2 directions) of the

cartridge P when the cartridge P is accommodated in the
packing member 46. Figure 10 is a schematic perspec-
tive view showing the cartridge-packed state of the pack-
ing member 46 in this embodiment.
[0066] As shown in (a) and (b) of Figure 8, the packing
member 46 is constituted by a frame portion 47, a cap
portion 48 and a hinge portion 49. The frame portion 47
and the cap portion 48 are rotatable, relative to each oth-
er, after a rotation shaft 49a of the hinge portion 49 (Figure
1). Each of the frame portion 47, the cap portion 48 are
the hinge portion 49 which constitute the packing mem-
ber 46 is constituted by a thin plate (sheet) of plastic
(resin material), such as polyethylene terephthalate or
polypropylene, and the resin material can be molded by
vacuum molding, press molding, or injection molding.
However, the resin material can be molded inexpensive
by employing the vacuum molding.
[0067] As shown in Figure 8, the frame portion 47 in-
cludes a first recessed portion 47c having a recessed
shape provided with a first opening 47c1. Further, the
cap portion 48 includes a second recessed portion 48b
having a recessed shape provided with a second opening
48b1. Further, at the frame portion 47 and the cap portion
48, flange portions 47a and 48a are formed so as to sur-
round the first recessed portion 47c and the second re-
cessed portion 48b, respectively. The frame portion 47
and the cap portion 48 are connected at the hinge portion
49, thus being integrally molded. Further, the cap portion
48 is capable of being located in a closed position where
the cap portion 48 is capable of covering the first opening
47c1 of the frame portion 47 (Figures 1 and 11) and an
open position where the first opening 47c1 is open (Fig-
ure 12).
[0068] The mounting of the cartridge P in the packing
member 46 will be described. The cartridge P is, as
shown in (a) and (b) of Figure 9, supported in a first state
at the frame portion 47 of the packing member 46. This
will be specifically described later. Here, in the first state,
as shown in (a) and (b) of Figure 9, the cartridge P in-
serted into the packing member 46 in an arrow Z2 direc-
tion through the first opening 47c1 is detachably mounted
in the packing member 46. Further, in the first state, the
cartridge P is held by the frame portion 47 and the frame
portion 47 covers the exposed portion 4b ((b) of Figure
4) of the photosensitive drum 4 of the cartridge P. Further,
in the first state, the exposed portion 4b of the photosen-
sitive drum 4 is prevented from contacting an inner sur-
face of the frame portion 47 and a user is capable of
gripping the grip portion 45 of the cartridge P. Further,
from the state shown in (a) and (b) of Figure 9, the cap
portion 48 is rotated, about the rotation shaft 49a of the
hinge portion 49, toward the frame portion 47, so that the
flange portion 48a of the cap portion 48 is contacted to
the flange portion 47a of the frame portion 47 as shown
in Figure 10. Thereafter, the flange portion 47a of the
frame portion 47 and the flange portion 48a of the cap
portion 48 are partly or wholly bonded to each other. As
a result, as shown in Figure 1, the first recessed portion
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47c of the frame portion 47 and the second recessed
portion 48b of the cap portion 48 form a connecting por-
tion 46a (Figures 1 and 10) in combination. Thus, an ac-
commodating space 46b is created inside the packing
member 46, so that the packing member 46 is in a second
state (packing state) in which the cartridge P is capable
of being accommodated in the accommodating space
46b (Figure 10). In this second state, the second re-
cessed portion 48b of the cap portion 48 covers the entire
cartridge P or a part of the cartridge P so as to accom-
modate the grip portion 45 of the cartridge P which is the
substantially rectangular parallelepiped. Incidentally, the
connecting portion 46a includes an unpacking portion
46a1 at an opposing position from the hinge portion 49.
Although details will be described later, the user unseals
(unpacks) the packing member 46 from the unpacking
portion 46a1 of the connecting portion 46a. Further, it is
also possible to employ a constitution in which the frame
portion 47 and the cap portion 48 are not bonded at the
unpacking portion 46a1. By the above-described pack-
ing, the whole cartridge P is covered with the frame por-
tion 47 and the cap portion 48 to be placed in the packed
state (Figures 1 and 10). Incidentally, in Figure 1, the
connecting portion 46a where the flange portion 47a of
the frame portion 47 and the flange portion 48a of the
cap portion 48 are connected with each other to accom-
modate the cartridge P is formed at a position which is
roughly 1/2 of a height c of the cartridge P as seen from
the longitudinal direction but is not limited thereto. For
example, the connecting portion may also be provided
above the upper point of the height c of the cartridge P.
Further, the cartridge P is the substantially rectangular
parallelepiped, and the packing member 46 includes the
frame portion 47 and the cap portion 48 which are similar
figures. However, the cartridge P may have any shape,
and if the whole cartridge P or a part, of the cartridge P,
to be protected, is covered with the packing member 46,
also the packing member may have any shape. Further,
as a bonding means between the flange portion 47a of
the frame portion 47 and the flange portion 48a of the
cap portion 48, it is possible to use (thermal) welding
adhesive bonding, bonding with a double-side tape,
hooking, or the like. However, the bonding means may
only be required that the flange portions 47a and 48a can
be bonded to each other, and is not limited to the above
means. That is, it is also possible to employ a constitution
in which the frame portion 47 and the cap portion 48 are
separate members and the flange portions 47a and 48a
are bonded to each other.
[0069] Next, in the packed state, positional limitation
of the cartridge P by the packing member 46 will be de-
scribed. In order to effect the positional limitation of the
cartridge P with respect to the X1 and X2 direction, a pair
of third limiting portions 47f formed as shown in (a) and
(b) of Figure 8 at inner surfaces, of the frame portion 47,
corresponding to longitudinal ends of the cartridge P is
contacted to third portions-to-be-limited 24f and 25f of
the cartridge P shown in (a) and (b) of Figure 9. Accord-

ingly, the positions of the cartridge P with respect to the
X1 and X2 directions are limited in the first state described
above. Further, in order to effect the positional limitation
of the cartridge P with respect to Y1 and Y2 directions
and Z2 direction shown in (a) and (b) of Figure 4, the
packing member 46 includes first limiting portions 47g
and 47b formed at an upper surface of the frame portion
47 shown in (a) and (b) of Figure 8. Here, in the Z2 di-
rection, the cartridge P enters the frame portion 47. Fur-
ther, the Y1 and Y2 directions are a direction which cross-
es (is perpendicular to) the longitudinal direction of the
cartridge P and which crosses (is perpendicular to) Z2
direction in which the cartridge P enters the frame portion
47.
[0070] Then, the first limiting portions 47g and 47b are
contacted to first portions-to-be-limited 24g, 25g, 24b and
24a shown in (a) and (b) of Figure 9. Accordingly, the
positions of the cartridge P with respect to the Y (Y1 and
Y2) directions is limited in the first state described above.
Further, as shown in (a) and (b) of Figure 8, second lim-
iting portions 48c are formed in the cap portion 48. Fur-
ther, the second limiting portions 48c is, as shown in (a)
and (b) of Figure 9, formed at positions corresponding to
second portions-to-be-limited 20c of the cartridge P in
the packing state (second state) of the packing member
46. Further, with respect to the cartridge P, in the packing
state (second state) the second portions-to-be-limited
26c contact the second limiting portions 48c of the cap
portion 48. As a result, movement of the cartridge P in
Z1 direction in which the cartridge P is spaced from the
first limiting portions 47b is limited, so that the positional
limitation of the cartridge is made. That is, in the first state
shown in (a) and (b) of Figure 9, the cartridge P is not
limited with respect to the Z1 direction opposite to the
direction of gravitation. In the above-described packing
state (second state), the packing member 46 does not
contact the cartridge P at portions other than the limiting
portions 47f, 47b, 48g and 47g shown in Figure 8. For
that reason, the packing member 46 generates elastic
deformation and plastic deformation at the portions other
than the respective limiting portions when vibration and
impact are generated during transportation, so that the
packing member 46 is capable of absorbing the vibration
and the impact during transportation. Therefore, the
packing member 46 does not directly transmit the vibra-
tion and the impact during transportation to the photo-
sensitive drum 4 and the process means and thus func-
tions as a protecting member for protecting the cartridge
P. Accordingly, it becomes also possible to eliminate a
drum shutter, for protecting the photosensitive drum 4,
from the cartridge P. Further, each of the limiting portions
of the packing member 46 may be contacted to the car-
tridge P at any position if the position is not in a region
where the electrostatic latent image is to be formed on
the photosensitive drum 4 of the cartridge P. For exam-
ple, even when the limiting portions are contacted to the
developing frame 29, a similar effect can be obtained.
However, when the first portions-to-be-limited 24b and
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25b have high rigidity, the cartridge P is less broken by
the impact or the like during transportation. Further, in
the first state, the cartridge P has already by positionally
limited by the frame portion 47 of the packing member
46 with respect to the X1, X2, Y1, Y2 and Z1 directions.
That is, in order to fix the cartridge P in the packing mem-
ber 46, when the state of the packing member 46 is
changed from the first state to the second state, the car-
tridge P is only required to be covered with the cap portion
48, so that an assembling property can be further im-
proved. Further, the limiting portions 47f, 47b, 48c and
47g are formed in the packing member 46 but may also
be constituted as separate members.
[0071] As described above, as shown in (a) of Figure
4, the developing device 9 is rotatably supported by the
driving-side cover member 24 and the non-driving-side
cover member 25 which are fixed on the cleaning unit 8
as described above. For that reason, as shown in (b) of
Figure 11, there is a possibility that the developing device
9 is rotationally moved in the clockwise direction (arrow
W2 direction) against an urging force by the vibration and
the impact generated during transportation of the car-
tridge P. At this time, the developing device 9 causes
rotational motion by which the developing device 9 is
restored to an attitude in which the developing device 9
is urged by the urging force, so that there is a possibility
that the developing device 9 collides with the cleaning
unit 8 and then friction memory between the photosen-
sitive drum 4 and the developing roller 6 appears as an
image defect. Further, in the above, the case where the
developing device 9 includes the urging means such as
the spring or the like has been described, but also in a
constitution in which the developing device 9 does not
include the urging means, during transportation of the
cartridge P, there is a possibility that similar collision oc-
curs. Here, a fixing method in which the developing de-
vice 9 in the member 46 during transportation of the car-
tridge P is not readily moved relative to the cleaning unit
8 will be described. Parts (a) and (b) of Figure 11 are
schematic sectional views each showing the packing
state in which the cartridge P is packed in the packing
member 46. Part (a) of Figure 11 shows a state in which
the developing device 9 is urged toward the cleaning
frame (unit) 8 by a spring (not shown) or the like in the
counterclockwise direction (arrow w1 direction) and in
which the developing roller 6 contacts the photosensitive
drum 4. On the other hand, (b) of Figure 11 shows a state
in which the developing device 9 is rotationally moved
relative to the cleaning frame 8 in the clockwise direction
(arrow w2 direction) against the urging force.
[0072] The developing device 9 includes a fourth por-
tion-to-be-limited 29d. Further, the cap portion 48 of the
packing member 46 includes a fourth limiting portion 48d
formed therein. That is as shown in (a) of Figure 11, with
respect to the counterclockwise direction (arrow w1 di-
rection) with the rotation axis a ((a) of Figure 4) as the
center, the fourth limiting portion 48d is provided up-
stream of the fourth portion-to-be-limited 29d. Therefore,

when the cartridge P is packed in the packing member
46, the fourth portion-to-be-limited 29d of the developing
device 9 is supported by the fourth limiting portion 48d,
so that excessive rotational movement of the developing
device 9 in the clockwise direction (arrow w2 direction in
(b) of Figure 11) can be suppressed. As described above,
by providing the fourth portion-to-be-limited 29d as a part
of the developing device 9 and by forming the fourth lim-
iting portion 48d as a part of the cap portion 48 of the
packing member 46, it is possible to suppress the exces-
sive rotational movement of the developing device 9 in
the clockwise direction (arrow w2 direction in (b) of Figure
11). As a result, a degree of the collision between the
developing device 9 and the cleaning unit 8 due to the
vibration and the impact generated during transportation
of the cartridge P can be reduced. As a result, e.g., it is
possible to reduce a degree of memory on the photosen-
sitive drum 4 due to friction (sliding) between the devel-
oping roller 6 and the photosensitive drum 4.

<Relationship between grip portion and packing mem-
ber>

[0073] A positional relationship between the grip por-
tion 45 of the cartridge P and the packing member 46 will
be described with reference to Figure 11. The cartridge
P includes the grip portion 45 provided as a part of the
cleaning unit 8, and is packed in an attitude in which the
cleaning unit 8, the developing device 9 and the hinge
portion 49 are arranged in this order in Y1 direction. How-
ever, as described above, the grip portion 45 is provided
as a part of the developing device in some cases. In the
case, the cartridge P is packed in an attitude in which the
hinge portion 49, the cleaning unit 8 and the developing
device 9 are arranged in Y1 direction.
[0074] A demounting operation of the cartridge P from
the packing member 46 will be described with reference
to Figures 10 and 12. Figure 12 is a schematic sectional
view showing a state in which the cartridge P is demount-
able (detachable) from the packing member 46. The de-
mounting operation of the cartridge P is performed in the
order of uncovering of the cap portion 48, grip of the grip
portion 45, demounting of the cartridge P and mounting
of the cartridge P into the apparatus main assembly 2.
[0075] In Figure 10, the user separates the connecting
portion 46a of the cap portion 48, connected openably
with the frame portion 47, from an unpacking portion 46a1
by an unshown means. That is, from the connecting por-
tion 46a where the flange portion 47a is located, the
flange portion 48a is separated. Then, the user rotation-
ally moves the cap portion 48 about a rotation shaft 49a
of the hinge portion 49 as an axis in an arrow R direction
in Figure 12. By about 180-degree rotational movement
of the cap portion 48, the cartridge P is in a demountable
state (Figure 12), so that the uncovering operation of the
cap portion 48 is completed. Incidentally, if the cartridge
P is demountable, the cap portion 48 may also be not
rotated by 180 degrees. Here, the user easily performs
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the uncovering operation of the packing member 46 in
the case where the unpacking portion 46a1 is disposed
in the front side rather than in the case where the hinge
portion 49 is disposed in the front side. In the following,
the uncovering by the user is performed in the state in
which the unpacking portion 46a1 of the packing member
46 is disposed in the front side.
[0076] Then, the user grips the grip portion 45. The
grip of the grip portion 45 by the user is made by gripping
the grip portion 45 after the user rotationally moves the
cap portion 48. At this time, as described above, the grip
portion 45 is located in the unpacking portion 46a1 side.
For that reason, the user easily recognizes the grip por-
tion 45 when the cap portion 48 is uncovered and can
smoothly perform the grip of the grip portion 45 with no
obstruction to a gripping operation by the cap portion 48.
[0077] Next, a mounting operation of the cartridge P,
after being demounted, into the apparatus main assem-
bly 2 will be described. This operation is performed, after
the user demount the cartridge P by moving the cartridge
P in an arrow J direction shown in Figure 12, by mounting
the cartridge P into the apparatus main assembly 2.
When the user mounts the cartridge P into the apparatus
main assembly 2, the user is positioned in a downstream
side of the apparatus main assembly 2 with respect to a
pulling-out direction G1 of the cartridge tray 43 shown in
Figure 5. Further, an attitude of the cartridge P when the
user mounts the cartridge P into the apparatus main as-
sembly 2 is such that the cleaning unit 8 is located down-
stream of the developing device 9 with respect to the
pulling-out direction G1. Further, in the attitude, with re-
spect to the mounting direction H1 of the cartridge P
shown in Figure 6, the photosensitive drum 4 is located
in the downstream side and the grip portion 45 is located
in the upstream side. This attitude is the same as that of
the cartridge P when the user grips the grip portion 45 of
the cartridge P accommodated in the packing member
46. That is, the user can mount the cartridge P into the
apparatus main assembly in the attitude, in which the
user demount the cartridge P from the packing member
46, as it is. Therefore, the user is free from inconvenienc-
es, such that the cartridge P is shifted from one hand to
the other and such that the wrist is twisted, during the
mounting of the cartridge P, after being demounted, into
the apparatus main assembly 2, thus leading to improve-
ment in usability.
[0078] As described above, in this embodiment, when
the vibration and the impact during transportation are
generated, the packing member 46 permits generation
of elastic deformation and plastic deformation at portions
other than the respective limiting portions and thus is
capable of absorbing the vibration and the impact during
transportation. The packing member 46 functions as a
cartridge packing member capable of protecting the car-
tridge P from the vibration and the impact during trans-
portation.
[0079] Further, the cartridge P is constituted by the first
frame 8 as the cleaning frame for rotatably supporting

the photosensitive drum 4 and by the second frame 9 as
the developing frame, supported by the first frame 8, for
supporting the process means. Further, the packing
member 46 includes the fourth limiting portion 48d for
limiting movement of the second frame 9 in the accom-
modating space 46b. As a result, with respect to the car-
tridge P, rotation of the second frame 9 in the direction
in which the process means are spaced from the photo-
sensitive drum 4 is limited, so that the vibration and im-
pact during transportation are suppressed.
[0080] Further, the cartridge P has the grip portion 45,
to be gripped for demounting the cartridge P from the
packing member, at a develop opposite from the photo-
sensitive drum 4. At this time, in a cross section perpen-
dicular to the axial direction of the photosensitive drum
4, the photosensitive drum 4 is disposed in the frame
portion 47 side and the grip portion 45 is disposed in the
cap portion 48 side. As a result, the user can take out
the cartridge P from the packing member 46 without im-
pairing the usability during unpacking of the cartridge P
from the packing member 46.
[0081] Incidentally, in this embodiment, the constitu-
tion in which the cartridge P is formed in the substantially
rectangular parallelepiped shape and the grip portion 45
is disposed at a surface opposite from the exposed por-
tion of the photosensitive drum 4 is employed, but the
present invention is not limited thereto. When the car-
tridge P is packed in the packing member 46, it is also
possible to apply the present invention when a constitu-
tion such that the exposed portion 4b is accommodated
in the first recessed portion 47c of the frame portion 47
and the grip portion 45 is accommodated in the second
recessed portion 48b of the cap portion 48 is employed.
For example, the cartridge is formed in a substantially
triangular prism shape and an exposed portion is provid-
ed in a side other than triangular sides. At this time, the
grip portion is disposed in a side which is not opposite
from the exposed portion side. Also in this case, the
present invention is applicable when the cartridge is
packed in the packing member, a constitution in which
the exposed portion is accommodated in a recessed por-
tion of the frame portion and the grip portion is accom-
modated in a recessed portion of the cap portion may
only be required to be employed.
[0082] As described above, this embodiment relates
to the packing member 46 for packing the cartridge P
and relates to the cartridge P packed in the packing mem-
ber 46. Here, the cartridge P is constituted by the cleaning
unit 8 as the first frame including the grip portion 45 and
the developing device 9 as the second frame. Further,
the packing member 46 is constituted by the frame por-
tion 47 and the cap portion 48 which are connected by
the hinge portion 49 as a rotation shaft for rotatably sup-
porting the frame portion 47 and the cap portion 48 rel-
ative to each other. The frame portion 47 includes the
first recessed portion 47c, and the cap portion 48 includes
the second recessed portion 48b. Further, each of these
portions 47 and 48 of the packing member 46 is rotatable
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about the hinge portion 49 as a rotation center, and the
first recessed portion 47c and the second recessed por-
tion 48b form the accommodating space 46b which is a
space for accommodating the cartridge P. The cartridge
P is positionally limited by the limiting portions 47g and
47b in the following manner when the cartridge P is
packed in the accommodating space 46b of the packing
member 46. That is, with respect to the direction perpen-
dicular to the axial directions X1 and X2 of the photosen-
sitive drum 4 and with respect to the direction crossing
the entering direction in which the cartridge P enters the
frame portion 47, a state in which the hinge portion 49,
the developing device 9 and the cleaning unit 8 are ar-
ranged in this order is created. As a result, the user is
easy to recognize the grip portion 45 since when the user
unpacks the packing member 46 in the front side where
the unpacking portion 46a1 is located, the grip portion
45 of the cleaning unit 8 is closer in position to the user.
Further, the cap portion 48 does not obstruct the gripping
operation, and therefore the user is easy to grip the grip
portion 45. For that reason, the user can smoothly de-
mount the cartridge P from the packing member 46. Fur-
ther, an attitude of the cartridge P when the user de-
mounts the cartridge P from the packing member 46 and
an attitude of the cartridge P when the user mounts the
cartridge P into the apparatus main assembly 2 are sub-
stantially coincide with each other. For that reason, dur-
ing a period from the demounting of the cartridge P from
the packing member 46 to the mounting of the cartridge
P into the apparatus main assembly 2, the user can re-
duce an operation, to the possible extent, in which the
user shifts the cartridge P from one hand to the other or
twists the user is wrist. For that reason, according to this
embodiment, usability is remarkably improved.

(Embodiment 2)

[0083] Embodiment 2 will be described with reference
to Figures 13 to 15. In Embodiment 2, in place of the
cartridges P each constituted by the cleaning unit 8 and
the developing device 9 in Embodiment 1, cartridges Q
(QY, QM, QC, QK) each constituted by only the devel-
oping device are used. For that reason, with respect to
portions common to Embodiments 1 and 2, description
of the portions will be omitted.

<General structure of image forming apparatus>

[0084] First, Figure 14 is a schematic sectional view of
an image forming apparatus 100 in this embodiment.
[0085] The image forming apparatus 1 is a four color-
based full-color laser printer using the electrophoto-
graphic image forming process and effects color image
formation on a recording material S. In the image forming
apparatus 100, the cartridge Q is, as shown in Figure 14,
detachably mountable to an apparatus main assembly
102 and a color image is formed on the recording material
S.

[0086] However, in this embodiment, a constitution in
which the cartridge Q is detachably mountable to the ap-
paratus main assembly 102 is employed but the present
invention is not limited thereto. It is also possible to em-
ploy a constitution in which the cleaning unit 8 is detach-
ably mountable to the apparatus main assembly 102. In-
cidentally, other parts, of the apparatus main assembly
102, having the same functions as those in Embodiment
1 are represented by the same reference numerals or
symbols and will be omitted from description.

<Structure of cartridge>

[0087] Parts (a) and (b) of Figure 13 are schematic
perspective views each showing the cartridge Q in this
embodiment, in which (a) is the schematic perspective
view of the cartridge Q as seen from the driving side, and
(b) is the schematic perspective view of the cartridge Q
as seen from the non-driving side. The cartridge Q in-
cludes a grip portion 145. The grip portion 145 is a portion
to be gripped by the user, and is mounted on a developing
(device) frame 129 integrally or as a separate member.
Further, the cartridge Q is the substantially rectangular
parallelepiped. Of six sides, a side 158 includes an ex-
posed portion 6b for permitting development of the elec-
trostatic latent image on the photosensitive drum 4 with
the toner on the developing roller 6. A side 159 opposite
from the side 158 includes the above-described grip por-
tion 145. The position of the grip portion 145 will be de-
scribed later.
[0088] The cartridge Q includes, as portion to be posi-
tionally limited in a packing member 146 when the car-
tridge Q is packed in the packing member 146 described
later, third portions-to-be-limited 139f and 144f, first por-
tions-to-be-limited 129b, 144b, 139g and 144g, and a
second portion-to-be-limited 129c.
[0089] The third portions-to-be-limited 139f and 144f
are used for positional limitation of the cartridge Q in the
packing member 146 described later with respect to the
longitudinal direction (X (X1, X2) direction in Figure 10)
which is the axial direction of the developing roller 6. The
first portions-to-be-limited 139b and 144b and the second
portion-to-be-limited 129c are used for positional limita-
tion of the cartridge Q with respect to Y1 and Y2 directions
perpendicular to (crossing) the X1 and X2 directions and
with respect to Z1 direction as the vertically downward
direction, respectively. The positional limitation of the car-
tridge Q in the packing member 146 by using the respec-
tive portions-to-be-limited will be specifically described
later.
[0090] Other constitutions are the same as those of
the developing device 9 described in Embodiment 1 and
therefore will be omitted from description.

<Mounting and demounting constitution of cartridge>

[0091] Next, a mounting and demounting operation of
the cartridge Q with respect to the apparatus main as-
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sembly 102 will be described.
[0092] Figure 14 is a schematic sectional view showing
a state in which a cartridge tray 43 is pulled out from the
apparatus main assembly 102 and thus the cartridge Q
is detachably mountable to the cartridge tray 43, and is
a schematic sectional view for illustrating an operation
by which the cartridge Q is demounted from and mounted
into the cartridge tray 43.
[0093] Inside the apparatus main assembly 102, the
cartridge tray 43 in which the cartridges Q are mountable
is provided. Further, in the cartridge tray 43, the cleaning
unit 8 is mounted in advance. The cartridge tray 43 is,
as shown in Figure 14, constituted so as to be linearly
movable (pullable and pushable) in G1 and G2 directions
which are substantially the horizontal direction with re-
spect to the apparatus main assembly 102. Further, the
cartridge tray 43 is capable of being in a mounted position
in the apparatus main assembly 102 and in a pulled-out
position where the cartridge tray 43 is pulled out from the
mounted position.
[0094] First, the mounting operation for mounting the
cartridge Q into the apparatus main assembly 102 will
be described. The openable door 3 is opened, and then
the cartridge tray 43 is moved in G1 direction indicated
by an arrow in Figure 14 to be moved to the pulled-out
position. In this state, the cartridge Q is mounted in the
cartridge tray 43 from an arrow H1 direction in Figure 14,
so that an exposed portion 6b (Figure 13) of the devel-
oping roller 6 is positioned at an opposing portion to the
photosensitive drum 4. Then, the cartridge tray 43 is
moved in an arrow G2 direction shown in Figure 14, so
that the cartridge tray 43 is moved to the mounted position
in the apparatus main assembly 102. Then, the openable
door 3 is closed, so that the mounting operation of the
cartridge Q into the apparatus main assembly 102 is com-
pleted.
[0095] On the other hand, the demounting operation
of the cartridge Q from the apparatus main assembly 102
will be described. First, the cartridge tray 43 is moved in
the arrow G1 direction in Figure 14 to the pulled-out po-
sition. In this state, the cartridge Q is demounted in an
arrow H2 direction shown in Figure 14, so that the de-
mounting operation of the cartridge Q from the apparatus
main assembly 102 is completed. By the above-de-
scribed operations, the cartridge Q is detachably mount-
able to the apparatus main assembly 102,
[0096] Incidentally, in this embodiment, the cleaning 8
is mounted in the cartridge tray 43 in advance, but the
constitution is not limited thereto. It is also possible to
employ a constitution in which the cleaning unit 8 is dis-
posed in the apparatus main assembly 102 in advance.
A process from demounting of the cartridge Q from the
packing member 143 until the cartridge Q is mounted
into the apparatus main assembly 102 will be described
specifically.

<Structure of packing member>

[0097] A structure of the packing member 146 will be
described with reference to Figure 15.
[0098] Incidentally, constituent elements of the pack-
ing member 146 similar to those in Embodiment 1 will be
omitted from description.
[0099] Figure 15 is a schematic sectional view showing
a packing state of the cartridge Q in the packing member
46 in this embodiment.
[0100] The packing member 146 is constituted by a
frame portion 147, a cap portion 148 and a hinge portion
149. The frame portion 147 and the cap portion 148 are
rotatable, relative to each other, after a rotation shaft
149a of the hinge portion 149. Each of the frame portion
147, the cap portion 148 are the hinge portion 149 which
constitute the packing member 146 is constituted by a
thin film of plastic (resin material), such as polyethylene
terephthalate or polypropylene and the resin material can
be molded by vacuum molding, press molding, or injec-
tion molding. However, similarly as in Embodiment 1, the
packing member 146 is processable at low cost by being
formed by the vacuum molding.
[0101] Further, the packing member 146 includes a
connecting portion 146a for unpacking the packing mem-
ber 146. The connecting portion 146a is located in a po-
sition where it is opposite from the hinge portion 149 in
the packing state of the packing member 146.
[0102] The frame portion 147 includes a first recessed
portion 147c having a recessed shape provided with a
first opening 147c1. Further, the cap portion 148 includes
a second recessed portion 148b having a recessed
shape provided with a second opening 148b1. Further,
at the frame portion 147 and the cap portion 148, flange
portions 147a and 148a are formed so as to surround
the first recessed portion 147c and the second recessed
portion 148b, respectively. The frame portion 147 and
the cap portion 148 are connected at the hinge portion
149, thus being integrally molded. Further, the cap por-
tion 148 is capable of being located in a closed position
where the cap portion 148 is capable of covering the first
opening 147c1 of the frame portion 147 (Figures 1 and
11) and an open position where the first opening 147c1
is open.
[0103] Next, the fixing of the cartridge Q in the packing
member 146 will be described. The cartridge Q is sup-
ported in a first state at the frame portion 147 of the pack-
ing member 146. This will be specifically described later.
In the first state, the cartridge Q inserted into the packing
member 146 through the first opening 147c1 is detach-
ably mounted in the packing member 146. Further, in the
first state, the cartridge Q is held by the frame portion
147 and the frame portion 147 covers the exposed portion
6b of the developing roller 6 of the cartridge Q. Further,
in the first state, the exposed portion 6b of the developing
roller 6 is prevented from contacting an inner surface of
the frame portion 147 and the cap portion 148 is rotated,
relative to the frame portion 147, about a rotation shaft
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149a of the hinge portion 149, and a user is capable of
gripping the grip portion 145 of the cartridge Q. Further,
from the above-described packing state (not shown), the
cap portion 148 is rotated, about the rotation shaft 149a
of the hinge portion 149, toward the frame portion 147,
so that the flange portion 148a of the cap portion 148 is
contacted to the flange portion 147a of the frame portion
147 as shown in Figure 15. Thereafter, the flange portion
47a of the frame portion 47 and the flange portion 48a
of the cap portion 48 which oppose each other are partly
or wholly bonded to each other. As a result, as shown in
Figure 15, the first recessed portion 147c of the frame
portion 147 and the second recessed portion 148b of the
cap portion 148 form a connecting portion 146a in com-
bination, thus creating an accommodating space 146b
inside the packing member 146, so that the packing mem-
ber 146 is capable of being accommodated in the ac-
commodating space 146b. In this state, the second re-
cessed portion 148b of the cap portion 148 covers the
entire cartridge Q or a part of the cartridge Q so as to
accommodate the grip portion 145 of the cartridge Q
which is the substantially rectangular parallelepiped. By
the above-described packing, the whole cartridge Q is
covered with the frame portion 147 and the cap portion
148 to be placed in the packing state (second state) (Fig-
ure 15).
[0104] Next, in the packed state, positional limitation
of the cartridge Q by the packing member 146 will be
described. In order to effect the positional limitation of
the cartridge Q with respect to the X (X1 and X2) direction,
a pair of third limiting portions (not shown) formed at inner
surfaces of the frame portion 147 is contacted to the third
portions-to-be-limited 139f and 144f of the cartridge Q
shown in (a) and (b) of Figure 13. Accordingly, the posi-
tions of the cartridge Q with respect to the X1 and X2
directions are limited in the first state described above.
Further, the positional limitation of the cartridge Q with
respect to Y1 and Y2 directions and Z2 direction shown
in Figure 15 is effected. For that purpose, the first limiting
portions 147g and 147b formed at the inner surface of
the frame portion 148 of the packing member 146 are
contacted to first portions-to-be-limited 144g and 144b
shown in (a) and (b) of Figure 13. Accordingly, the posi-
tions of the cartridge Q with respect to the Y1, Y2, and
Z directions is limited in the first state described above.
Further, as shown in Figure 15, the second limiting por-
tion 148c is formed in the cap portion 148. Further, the
second limiting portion 148c is formed at a position cor-
responding to second portion-to-be-limited 129c of the
cartridge Q in the packing state (second state) of the
packing member 146. Further, with respect to the car-
tridge Q, in the packing state (second state) the second
portion-to-be-limited 129c contacts the second limiting
portion 148c of the cap portion 148. As a result, the po-
sitional limitation of the cartridge Q in Z1 direction is
made. That is, in the first state, the cartridge Q is not
limited with respect to the Z1 direction opposite to the
direction of gravitation. In the above-described packing

state (second state), the packing member 146 does not
contact the cartridge Q at portions other than the limiting
portion 144f, 147b, 148g and 147g shown in Figure 15.
For that reason, similarly as in Embodiment 1, the pack-
ing member 146 generates elastic deformation and plas-
tic deformation at the portions other than the respective
limiting portions when vibration and impact are generated
during transportation, so that the packing member 146
is capable of absorbing the vibration and the impact dur-
ing transportation. Therefore, the packing member 146
does not directly transmit the vibration and the impact
during transportation to the developing roller 6 and other
process means and thus functions as a protecting mem-
ber for protecting the cartridge Q. Further, each of the
limiting portions of the packing member 146 may be con-
tacted to the cartridge Q at any position if the position is
not in a region where the development is to be made by
using the developing roller 6 of the cartridge Q. However,
when the first portions-to-be-limited 139b and 144b have
high rigidity, the cartridge Q is less broken by the impact
or the like during transportation. Further, in the first state,
the cartridge Q has already by positionally limited by the
frame portion 147 of the packing member 146 with re-
spect to the longitudinal direction Y1, Y2 and Z1 direc-
tions. That is, in order to fix the cartridge Q in the packing
member 146, when the state of the packing member 146
is changed from the first state to the second state, the
cartridge Q is only required to be covered with the cap
portion 148, so that an assembling property can be further
improved. Further, the third limiting portions 144f, 147b,
148c and 147g are formed in the frame portion 147 and
cap portion 148 of the packing member 146 but may also
be constituted as separate members.

<Relationship between grip portion and packing mem-
ber>

[0105] A positional relationship between the grip por-
tion 145 of the cartridge Q and the packing member 146
will be described with reference to Figure 15. With respect
to the Y2 direction, as shown in Figure 15, the closest
edge line, to the hinge portion 149, of the cartridge Q is
a first edge line 109a, and the remotest edge line, from
the hinge portion 149, of the cartridge Q is a second edge
line 109b. Further, with respect to the Y2 direction, a me-
dium line between the first and second edge lines 109a
and 109b is a center line m. In this case, the grip portion
145 is provided in the right side of the center line m in
Figure 15 (with respect to Y2 direction). Further, in this
case, when the cartridge Q is packed in the packing mem-
ber 146, the cartridge Q is in an attitude such that the
grip portion 145 is disposed in a side opposite from the
hinge portion 149 side with respect to the center line m.
Further, the demounting operation of the cartridge Q from
the packing member 146 is the same as that in Embod-
iment 1 in which the cartridge P is replaced with the car-
tridge Q in this embodiment, and therefore will be omitted
from description.
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[0106] As described above, this embodiment relates
to the packing member 146 for packing the cartridge Q
and relates to the cartridge Q packed in the packing mem-
ber 146. Here, the cartridge Q includes the grip portion
145 and at least one of the photosensitive drum as the
image bearing member and the process means actable
on the photosensitive drum. Further, the packing member
146 is constituted by the frame portion 147 and the cap
portion 148 which are connected by the hinge portion
149 as a rotation shaft for rotatably supporting the frame
portion 147 and the cap portion 148 relative to each other.
The frame portion 147 includes the first recessed portion
147c, and the cap portion 148 includes the second re-
cessed portion 148b. Further, each of these portions 147
and 148 of the packing member 46 is rotatable about the
rotation shaft 149 as a rotation center, and the first re-
cessed portion 147c and the second recessed portion
148b form the accommodating space 146b which is a
space for accommodating the cartridge Q. The cartridge
Q is positionally limited by the limiting portions 147g and
147b in the following manner when the cartridge Q is
packed in the accommodating space 46b. That is, with
respect to the direction perpendicular to the axial direc-
tions X1 and X2 of the developing roller 6 and with respect
to the direction crossing the entering direction in which
the cartridge Q enters the frame portion 147, a state in
which the hinge portion 149 is located in a position re-
moter from the hinge portion 149 than the center line m
is created. As a result, the user is easy to recognize the
grip portion 145 since when the user unpacks the packing
member 146 in the front side where the unpacking portion
146a1 is located, the grip portion 145 is closer in position
to the user. Further, the cap portion 148 does not obstruct
the gripping operation, and therefore the user is easy to
grip the grip portion 145. For that reason, the user can
smoothly demount the cartridge Q from the packing
member 146. Further, an attitude of the cartridge Q when
the user demounts the cartridge Q from the packing mem-
ber 146 and an attitude of the cartridge Q when the user
mounts the cartridge Q into the apparatus main assembly
102 are substantially coincide with each other. For that
reason, during a period from the demounting of the car-
tridge Q from the packing member 146 to the mounting
of the cartridge Q into the apparatus main assembly 102,
the user can reduce an operation, to the possible extent,
in which the user shifts the cartridge Q from one hand to
the other or twists the user is wrist. For that reason, ac-
cording to this embodiment, usability is remarkably im-
proved.

[INDUSTRIAL APPLICABILITY]

[0107] As described hereinabove, according to the
present invention, it is possible to protect the cartridge
from the vibration and impact during transportation with
a simpler constitution.

Claims

1. A system of a packing member (46, 146) for packing
a cartridge (P, PY, PM, PC, PK) and the cartridge
(P, PY, PM, PC, PK) which is detachably mountable
to an image forming apparatus (1) and which in-
cludes a grip portion (45, 145) for gripping the car-
tridge (P, PY, PM, PC, PK), in a position deviated
from a center line (m) passing through a center of
the cartridge (P, PY, PM, PC, PK) with respect to a
direction crossing a longitudinal direction of the car-
tridge (P, PY, PM, PC, PK), said packing member
(46, 146) comprising:

(i) a frame portion (47, 147) including an opening
(47c1, 147c1) as an entrance for the cartridge
(P, PY, PM, PC, PK), and a first recessed portion
(47c, 147c) for accommodating the cartridge (P,
PY, PM, PC, PK), and
(ii) a cap portion (48, 148), provided rotatably
connected to said frame portion (47, 147) by a
hinge portion (49, 149), for openably covering
the opening (47c1, 147c1),

wherein the first recessed portion (47c, 147c) com-
prises first limiting portions (47g, 147g), suitable for
limiting a position of the cartridge (P, PY, PM, PC,
PK) with respect to the direction crossing the longi-
tudinal direction of the cartridge (P, PY, PM, PC, PK)
and a direction crossing an entering direction in
which the cartridge (P, PY, PM, PC, PK) enters said
frame portion (47, 147),
the cap portion (48, 148) comprises second limiting
portions (48c, 148c) suitable for limiting a position of
the cartridge (P, PY, PM, PC, PK) with respect to the
entering direction in which the cartridge (P, PY, PM,
PC, PK) enters said frame portion (47, 147) in a pack-
ing state, and
the packing member (46, 146) comprises third limit-
ing portions (47f) suitable for limiting a position of
the cartridge (P, PY, PM, PC, PK) with respect to the
longitudinal direction of the cartridge (P, PY, PM, PC,
PK),
the packing member (46, 146) does not contact the
cartridge (P, PY, PM, PC, PK) at portions other than
the limiting portions (47g, 147g, 48c, 148c, 47f), and
in that
the first limiting portions (47g) are suitable for limiting
the position of the cartridge (P, PY, PM, PC, PK) so
that the cartridge (P, PY, PM, PC, PK) is located in
a position where the grip portion (45, 145) is remoter
from the hinge portion (49, 149) than the center line
(m) of the cartridge (P, PY, PM, PC, PK) with respect
to the direction crossing the longitudinal direction of
the cartridge (P, PY, PM, PC, PK) and a direction
crossing the entering direction in which the cartridge
(P, PY, PM, PC, PK) enters said frame portion (47,
147), characterized in that the cartridge (P, PY, PM,
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PC, PK) includes a photosensitive drum (4), said lim-
iting portions (47g, 147g, 48c, 148c, 47f) are config-
ured to only contact the cartridge (P, PY, PM, PC,
PK) at a position which is not in a region of the car-
tridge (P, PY, PM, PC, PK) where an electrostatic
latent image is to be formed on the photosensitive
drum (4) of the cartridge (P, PY, PM, PC, PK).

2. A system according to Claim 1, wherein said cap
portion (48, 148) of said packing member (46, 146)
includes a second recessed portion (48b, 148b) for
accommodating the grip portion (45, 145) and for
forming a space for accommodating the cartridge (P,
PY, PM, PC, PK) together with the first recessed
portion (47c, 147c) when the opening (47c1, 147c1)
is covered.

3. A system according to any one of the preceding
claims, wherein the hinge portion (49, 149) of said
packing member (46, 146) is integrally molded with
said frame portion (47, 147) and said cap portion
(48, 148).

4. A system according to any one of the preceding
claims, wherein said hinge portion (49, 149) of the
packing member (46, 146) is provided along the lon-
gitudinal direction.

5. A system according to Claim 1,
wherein the longitudinal direction is an axial direction
of the photosensitive drum (4).

6. A system according to any one of claims 1 to 4,
wherein said cartridge (P, PY, PM, PC, PK) includes
a cleaning container (26) and a developing frame
(29), which are connected to each other, and wherein
the grip portion (45) is provided on the cleaning con-
tainer (26) or on the developing frame (29).

7. A system of a packing member (46, 146) for packing
a cartridge (Q, QY, QM, QC, QK) and the cartridge
(Q, QY, QM, QC, QK) which is detachably mountable
to an image forming apparatus (1) and which in-
cludes a grip portion (45, 145) for gripping the car-
tridge (Q, QY, QM, QC, QK), in a position deviated
from a center line (m) passing through a center of
the cartridge (Q, QY, QM, QC, QK) with respect to
a direction crossing a longitudinal direction of the
cartridge (Q, QY, QM, QC, QK), said packing mem-
ber (46, 146) comprising:

(i) a frame portion (47, 147) including an opening
(47c1, 147c1) as an entrance for the cartridge
(Q, QY, QM, QC, QK), and a first recessed por-
tion (47c, 147c) for accommodating the car-
tridge (Q, QY, QM, QC, QK), and
(ii) a cap portion (48, 148), provided rotatably
connected to said frame portion (47, 147) by a

hinge portion (49, 149), for openably covering
the opening (47c1, 147c1),

wherein the first recessed portion (47c, 147c) com-
prises first limiting portions (47g, 147g), suitable for
limiting a position of the cartridge (Q, QY, QM, QC,
QK) with respect to the direction crossing the longi-
tudinal direction of the cartridge (Q, QY, QM, QC,
QK) and a direction crossing an entering direction in
which the cartridge (Q, QY, QM, QC, QK) enters said
frame portion (47, 147),
the cap portion (48, 148) comprises at least one sec-
ond limiting portion (48c, 148c) suitable for limiting
a position of the cartridge (Q, QY, QM, QC, QK) with
respect to the entering direction in which the (Q, QY,
QM, QC, QK) enters said frame portion (47, 147) in
a packing state, and
the packing member (46, 146) comprises third limit-
ing portions (47f) suitable for limiting a position of
the cartridge (Q, QY, QM, QC, QK) with respect to
the longitudinal direction of the cartridge (Q, QY, QM,
QC, QK),
the packing member (46, 146) does not contact the
cartridge (Q, QY, QM, QC, QK) at portions other than
the limiting portions (47g, 147g, 48c, 148c, 47f), and
in that
the first limiting portions (47g) are suitable for limiting
the position of the cartridge (Q, QY, QM, QC, QK)
so that the cartridge (Q, QY, QM, QC, QK) is located
in a position where the grip portion (45, 145) is re-
moter from the hinge portion (49, 149) than the center
line (m) of the cartridge (Q, QY, QM, QC, QK) with
respect to the direction crossing the longitudinal di-
rection of the cartridge (Q, QY, QM, QC, QK) and a
direction crossing the entering direction in which the
cartridge (Q, QY, QM, QC, QK) enters said frame
portion (47, 147), characterized in that the cartridge
(Q, QY, QM, QC, QK) includes a developing roller
(6), said limiting portions (47g, 147g, 48c, 148c, 47f)
are configured to only contact the cartridge (Q, QY,
QM, QC, QK) at a position which is not in a region
of the cartridge (Q, QY, QM, QC, QK) where the de-
veloping roller (6) is exposed to develop an electro-
static latent image formed on a photosensitive drum
(4).

8. A system according to Claim 7, wherein said cap
portion (148) of said packing member (146) includes
a second recessed portion (148b) for accommodat-
ing the grip portion (145) and for forming a space for
accommodating the cartridge (Q, QY, QM, QC, QK)
together with the first recessed portion (147c) when
the opening (147c1) is covered.

9. A system according to any one of claims 7 or 8,
wherein the hinge portion (149) of said packing mem-
ber (146) is integrally molded with said frame portion
(147) and said cap portion (148).
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10. A system according to Claim 7,
wherein the longitudinal direction is an axial direction
of the developing roller (6).

11. A system according to any one of claims 7 to 10,
wherein said cartridge (Q, QY, QM, QC, QK) in-
cludes a developing frame (129), and wherein the
grip portion (145) is provided on the developing
frame (129).

Patentansprüche

1. System aus einem Verpackungselement (46, 146)
zum Verpacken einer Kartusche (P, PY, PM, PC,
PK) und der Kartusche (P, PY, PM, PC, PK), die an
einem Bilderzeugungsgerät (1) abnehmbar montier-
bar ist und die einen Griffabschnitt (45, 145) zum
Greifen der Kartusche (P, PY, PM, PC, PK) an einer
Position umfasst, die von einer Mittellinie (m), die
durch eine Mitte der Kartusche (P, PY, PM, PC, PK)
verläuft, bezüglich einer Richtung abweicht, die eine
Längsrichtung der Kartusche (P, PY, PM, PC, PK)
schneidet, wobei das Verpackungselement (46,
146) Folgendes aufweist:

(i) einen Rahmenabschnitt (47, 147), der eine
Öffnung (47c1, 147c1) als einen Eingang für die
Kartusche (P, PY, PM, PC, PK), sowie einen
ersten Vertiefungsabschnitt (47c, 147c) zum
Aufnehmen der Kartusche (P, PY, PM, PC, PK)
umfasst, und
(ii) einen Deckelabschnitt (48, 148), der mit dem
Rahmenabschnitt (47, 147) durch einen Schar-
nierabschnitt (49, 149) für ein öffenbares Abde-
cken der Öffnung (47c1, 147c1) drehbar verbun-
den vorgesehen ist,

wobei der erste Vertiefungsabschnitt (47c, 147c)
erste Begrenzungsabschnitte (47g, 147g) aufweist,
die zum Begrenzen einer Position der Kartusche (P,
PY, PM, PC, PK) bezüglich der Richtung, die die
Längsrichtung der Kartusche (P, PY, PM, PC, PK)
schneidet, und einer Richtung geeignet sind, die eine
Eintrittsrichtung schneidet, in der die Kartusche (P,
PY, PM, PC, PK) in den Rahmenabschnitt (47, 147)
eintritt,
der Deckelabschnitt (48, 148) zweite Begrenzungs-
abschnitte (48c, 148c) aufweist, die geeignet sind
zum Begrenzen einer Position der Kartusche (P, PY,
PM, PC, PK) bezüglich der Eintrittsrichtung, in der
die Kartusche (P, PY, PM, PC, PK) in den Rahmen-
abschnitt (47, 147) in einem Verpackungszustand
eintritt, und
das Verpackungselement (46, 146) dritte Begren-
zungsabschnitte (47f) aufweist, die zum Begrenzen
einer Position der Kartusche (P, PY, PM, PC, PK)
bezüglich der Längsrichtung der Kartusche (P, PY,

PM, PC, PK) geeignet sind,
das Verpackungselement (46, 146), die Kartusche
(P, PY, PM, PC, PK) nicht an Abschnitten berührt,
die von den Begrenzungsabschnitten (47g, 147g,
48c, 148c, 47f) verschieden sind, und dass
die ersten Begrenzungsabschnitte (47g) geeignet
sind, zum Begrenzen der Position der Kartusche (P,
PY, PM, PC, PK), sodass die Kartusche (P, PY, PM,
PC, PK) an einer Position angeordnet ist, an der der
Griffabschnitt (45, 145) von dem Scharnierabschnitt
(49, 149) entfernter ist als die Mittellinie (m) der Kar-
tusche (P, PY, PM, PC, PK) bezüglich der Richtung,
die die Längsrichtung der Kartusche (P, PY, PM, PC,
PK) schneidet, sowie einer Richtung, die die Ein-
trittsrichtung schneidet, in der die Kartusche (P, PY,
PM, PC, PK) in den Rahmenabschnitt (47, 147) ein-
tritt, dadurch gekennzeichnet, dass
die Kartusche (P, PY, PM, PC, PK) eine lichtemp-
findliche Trommel (4) umfasst, wobei die Begren-
zungsabschnitte (47g, 147g, 48c, 148c, 47f) einge-
richtet sind, um die Kartusche (P, PY, PM, PC, PK)
lediglich an einer Position zu berühren, die nicht in
einem Bereich der Kartusche (P, PY, PM, PC, PK)
ist, in dem ein elektrostatisches latentes Bild auf der
lichtempfindlichen Trommel (4) der Kartusche (P,
PY, PM, PC, PK) ausgebildet werden soll.

2. System nach Anspruch 1, wobei der Deckelabschnitt
(48, 148) des Verpackungselements (46, 146) einen
zweiten Vertiefungsabschnitt (48b, 148b) zum Auf-
nehmen des Griffabschnitts (45, 145) und zum Aus-
bilden eines Raums zum Aufnehmen der Kartusche
(P, PY, PM, PC, PK) zusammen mit dem ersten Ver-
tiefungsabschnitt (47c, 147c) umfasst, wenn die Öff-
nung (47c1, 147c1) abgedeckt ist.

3. System nach einem der vorstehenden Ansprüche,
wobei der Scharnierabschnitt (49, 149) des Packe-
lements (46, 146) mit dem Rahmenabschnitt (47,
147) und dem Deckelabschnitt (48, 148) einstückig
geformt ist.

4. System nach einem der vorstehenden Ansprüche,
wobei der Scharnierabschnitt (49, 149) des Verpa-
ckungselements (46, 146) entlang der Längsrich-
tung vorgesehen ist.

5. System nach Anspruch 1,
wobei die Längsrichtung eine Axialrichtung der licht-
empfindlichen Trommel (4) ist.

6. System nach einem der Ansprüche 1 bis 4, wobei
die Kartusche (P, PY, PM, PC, PK) einen Reini-
gungsbehälter (26) und einen Entwicklungsrahmen
(29) umfasst, die miteinander verbunden sind, und
wobei der Griffabschnitt (45) auf dem Reinigungs-
behälter (26) oder dem Entwicklungsrahmen (29)
vorgesehen ist.
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7. System aus einem Verpackungselement (46, 146)
zum Verpacken einer Kartusche (Q, QY, QM, QC,
QK) und der Kartusche (Q, QY, QM, QC, QK), die
an einem Bilderzeugungsgerät (1) abnehmbar mon-
tierbar ist, und die einen Griffabschnitt (45, 145) zum
Greifen der Kartusche (Q, QY, QM, QC, QK) an einer
Position umfasst, die von einer Mittellinie (m), die
durch eine Mitte der Kartusche (Q, QY, QM, QC, QK)
verläuft, bezüglich einer Richtung abweicht, die eine
Längsrichtung der Kartusche (Q, QY, QM, QC, QK)
schneidet, wobei das Verpackungselement (46,
146) Folgendes aufweist:

(i) einen Rahmenabschnitt (47, 147) der eine
Öffnung (47c1, 147c1) als einen Eingang für die
Kartusche (Q, QY, QM, QC, QK) sowie einen
ersten Vertiefungsabschnitt (47c, 147c) zum
Aufnehmen Kartusche (Q, QY, QM, QC, QK)
umfasst, und
(ii) einen Deckelabschnitt (48, 148), der an dem
Rahmenabschnitt (47, 147) durch einen Schar-
nierabschnitt (49, 149) für ein öffenbares Abde-
cken der Öffnung (47c1, 147c1) drehbar verbun-
den vorgesehen ist,

wobei der erste Vertiefungsabschnitt (47c, 147c)
erste Begrenzungsabschnitte (47g, 147g) aufweist,
die zum Begrenzen einer Position der Kartusche (Q,
QY, QM, QC, QK) bezüglich der Richtung, die die
Längsrichtung der Kartusche (Q, QY, QM, QC, QK)
schneidet, sowie einer Richtung geeignet sind, eine
Eintrittsrichtung schneidet, in der die Kartusche (Q,
QY, QM, QC, QK) in den Rahmenabschnitt (47, 147)
eintritt,
der Deckelabschnitt (48, 148) mindestens einen
zweiten Begrenzungsabschnitt (48c, 148c) aufweist,
der für ein Begrenzen einer Position der Kartusche
(Q, QY, QM, QC, QK) bezüglich der Eintrittsrichtung
geeignet ist, in der die Kartusche (Q, QY, QM, QC,
QK) in den Rahmenabschnitt (47, 147) in einem Ver-
packungszustand eintritt, und
das Verpackungselement (46, 146) dritte Begren-
zungsabschnitte (47f) aufweist, die für ein Begrenz-
en einer Position der Kartusche (Q, QY, QM, QC,
QK) bezüglich der Längsrichtung der Kartusche (Q,
QY, QM, QC, QK) geeignet sind,
das Verpackungselement (46, 146) die Kartusche
(Q, QY, QM, QC, QK) nicht an Abschnitten berührt,
die von den Begrenzungsabschnitten (47g, 147g,
48c, 148c, 47f) verschieden sind, und dass
die ersten Begrenzungsabschnitte (47g) zum Be-
grenzen der Position der Kartusche (Q, QY, QM, QC,
QK) geeignet sind, sodass die Kartusche (Q, QY,
QM, QC, QK) an einer Position angeordnet ist, an
der der Griffabschnitt (45, 145) von dem Scharnier-
abschnitt (49, 149) entfernter ist als die Mittellinie
(m) der Kartusche (Q, QY, QM, QC, QK) bezüglich
der Richtung, die die Längsrichtung der Kartusche

(Q, QY, QM, QC, QK) schneidet, sowie einer Rich-
tung, die die Eintrittsrichtung schneidet, in der die
Kartusche (Q, QY, QM, QC, QK) in den Rahmenab-
schnitt (47, 147) eintritt, dadurch gekennzeichnet,
dass
die Kartusche (Q, QY, QM, QC, QK) eine Entwick-
lungswalze (6) umfasst, wobei die Begrenzungsab-
schnitte (47g, 147g, 48c, 148c, 47f) eingerichtet sind,
die Kartusche (Q, QY, QM, QC, QK) lediglich an ei-
ner Position zu berühren, die nicht in einem Bereich
der Kartusche (Q, QY, QM, QC, QK) ist, in dem die
Entwicklungswalze (6) freiliegt, um ein elektrostati-
sches latentes Bild zu entwickeln, das auf einer licht-
empfindlichen Trommel (4) ausgebildet ist.

8. System nach Anspruch 7, wobei der Deckelabschnitt
(148) des Verpackungselements (146) einen zwei-
ten Vertiefungsabschnitt (148b) zum Aufnehmen
des Griffabschnitts (145) und zum Ausbilden eines
Raums zum Aufnehmen der Kartusche (Q, QY, QM,
QC, QK) zusammen mit dem ersten Vertiefungsab-
schnitt (147c) umfasst, wenn die Öffnung (147c1)
abgedeckt ist.

9. System nach einem der Ansprüche 7 oder 8, wobei
der Scharnierabschnitt (149) des Verpackungsele-
ments (146) mit dem Rahmenabschnitt (147) und
dem Deckelabschnitt (148) einstückig geformt ist.

10. System nach Anspruch 7,
wobei die Längsrichtung eine Axialrichtung der Ent-
wicklungswalze (6) ist.

11. System nach einem der Ansprüche 7 bis 10, wobei
die Kartusche (Q, QY, QM, QC, QK) einen Entwick-
lungsrahmen (129) umfasst, und wobei der Griffab-
schnitt (145) an dem Entwicklungsrahmen (129) vor-
gesehen ist.

Revendications

1. Système constitué d’un élément d’emballage (46,
146) permettant d’emballer une cartouche (P, PY,
PM, PC, PK) et de la cartouche (P, PY, PM, PC, PK)
qui peut être montée de manière démontable sur un
appareil de formation d’image (1) et qui comprend
une partie de préhension (45, 145) permettant de
saisir la cartouche (P, PY, PM, PC, PK), à une po-
sition éloignée d’une ligne centrale (m) passant par
un centre de la cartouche (P, PY, PM, PC, PK) par
rapport à une direction coupant une direction longi-
tudinale de la cartouche (P, PY, PM, PC, PK), ledit
élément d’emballage (46, 146) comprenant :

(i) une partie bâti (47, 147) comprenant une
ouverture (47c1, 147c1) en tant qu’entrée de la
cartouche (P, PY, PM, PC, PK), et une première
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partie évidée (47c, 147c) destinée à loger la car-
touche (P, PY, PM, PC, PK), et
(ii) une partie couvercle (48, 148), disposée re-
liée pivotante à ladite partie bâti (47, 147) par
une partie charnière (49, 149), destinée à recou-
vrir, de manière à pouvoir s’ouvrir, l’ouverture
(47c1, 147c1),

dans lequel la première partie évidée (47c, 147c)
comprend des premières parties de limitation (47g,
147g), appropriées pour limiter une position de la
cartouche (P, PY, PM, PC, PK) par rapport à la di-
rection coupant la direction longitudinale de la car-
touche (P, PY, PM, PC, PK) et à une direction cou-
pant un sens d’entrée selon lequel la cartouche (P,
PY, PM, PC, PK) entre dans ladite partie bâti (47,
147),
la partie couvercle (48, 148) comprend des deuxiè-
mes parties de limitation (48c, 148c) appropriées
pour limiter une position de la cartouche (P, PY, PM,
PC, PK) par rapport au sens d’entrée selon lequel
la cartouche (P, PY, PM, PC, PK) entre dans ladite
partie bâti (47, 147) dans un état d’emballage, et
l’élément d’emballage (46, 146) comprend des troi-
sièmes parties de limitation (47f) appropriées pour
limiter une position de la cartouche (P, PY, PM, PC,
PK) par rapport à la direction longitudinale de la car-
touche (P, PY, PM, PC, PK),
l’élément d’emballage (46, 146) ne contacte pas la
cartouche (P, PY, PM, PC, PK) au niveau de parties
autres que les parties de limitation (47g, 147g, 48c,
148c, 47f), et dans lequel
les premières parties de limitation (47g) sont appro-
priées pour limiter la position de la cartouche (P, PY,
PM, PC, PK) de sorte que la cartouche (P, PY, PM,
PC, PK) soit située à une position au niveau de la-
quelle la partie de préhension (45, 145) est plus éloi-
gnée de la partie charnière (49, 149) que de la ligne
centrale (m) de la cartouche (P, PY, PM, PC, PK)
par rapport à la direction coupant la direction longi-
tudinale de la cartouche (P, PY, PM, PC, PK) et à
une direction coupant le sens d’entrée selon lequel
la cartouche (P, PY, PM, PC, PK) entre dans ladite
partie bâti (47, 147), caractérisé en ce que la car-
touche (P, PY, PM, PC, PK) comprend un tambour
photosensible (4), lesdites parties de limitation (47g,
147g, 48c, 148c, 47f) sont configurées pour ne con-
tacter la cartouche (P, PY, PM, PC, PK) qu’à une
position qui ne se trouve pas dans une région de la
cartouche (P, PY, PM, PC, PK) au niveau de laquelle
une image latente électrostatique doit être formée
sur le tambour photosensible (4) de la cartouche (P,
PY, PM, PC, PK).

2. Système selon la revendication 1, dans lequel ladite
partie couvercle (48, 148) dudit élément d’emballage
(46, 146) comprend une seconde partie évidée (48b,
148b) destinée à recevoir la partie de préhension

(45, 145) et à former un espace destiné à loger la
cartouche (P, PY, PM, PC, PK) conjointement avec
la première partie évidée (47c, 147c) lorsque l’ouver-
ture (47c1, 147c1) est recouverte.

3. Système selon l’une quelconque des revendications
précédentes, dans lequel la partie charnière (49,
149) dudit élément d’emballage (46, 146) est moulée
d’un seul tenant avec ladite partie bâti (47, 147) et
avec ladite partie couvercle (48, 148).

4. Système selon l’une quelconque des revendications
précédentes, dans lequel ladite partie charnière (49,
149) de l’élément d’emballage (46, 146) est disposée
dans la direction longitudinale.

5. Système selon la revendication 1,
dans lequel la direction longitudinale est une direc-
tion axiale du tambour photosensible (4).

6. Système selon l’une quelconque des revendications
1 à 4, dans lequel ladite cartouche (P, PY, PM, PC,
PK) comprend un contenant de nettoyage (26) et un
bâti de développement (29), qui sont reliés l’un à
l’autre, et dans lequel la partie de préhension (45)
est disposée sur le contenant de nettoyage (26) ou
sur le bâti de développement (29) .

7. Système constitué d’un élément d’emballage (46,
146) permettant d’emballer une cartouche (Q, QY,
QM, QC, QK) et de la cartouche (Q, QY, QM, QC,
QK) qui peut être montée de manière démontable
sur un appareil de formation d’image (1) et qui com-
prend une partie de préhension (45, 145) permettant
de saisir la cartouche (Q, QY, QM, QC, QK), à une
position éloignée d’une ligne centrale (m) passant
par un centre de la cartouche (Q, QY, QM, QC, QK)
par rapport à une direction coupant une direction lon-
gitudinale de la cartouche (Q, QY, QM, QC, QK),
ledit élément d’emballage (46, 146) comprenant :

(i) une partie bâti (47, 147) comprenant une
ouverture (47c1, 147c1) en tant qu’entrée de la
cartouche (Q, QY, QM, QC, QK), et une premiè-
re partie évidée (47c, 147c) destinée à loger la
cartouche (Q, QY, QM, QC, QK), et
(ii) une partie couvercle (48, 148) disposée re-
liée pivotante à ladite partie bâti (47, 147) par
une partie charnière (49, 149), destinée à recou-
vrir, de manière à pouvoir s’ouvrir, l’ouverture
(47c1, 147c1),

dans lequel la première partie évidée (47c, 147c)
comprend des premières parties de limitation (47g,
147g) appropriées pour limiter une position de la car-
touche (Q, QY, QM, QC, QK) par rapport à la direc-
tion coupant la direction longitudinale de la cartou-
che (Q, QY, QM, QC, QK) et à une direction coupant
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un sens d’entrée selon lequel la cartouche (Q, QY,
QM, QC, QK) entre dans ladite partie bâti (47, 147),
la partie couvercle (48, 148) comprend au moins une
deuxième partie de limitation (48c, 148c) appropriée
pour limiter une position de la cartouche (Q, QY, QM,
QC, QK) par rapport au sens d’entrée selon lequel
la cartouche (Q, QY, QM, QC, QK) entre dans ladite
partie bâti (47, 147) dans un état d’emballage, et
l’élément d’emballage (46, 146) comprend des troi-
sièmes parties de limitation (47f) appropriées pour
limiter une position de la cartouche (Q, QY, QM, QC,
QK) par rapport à la direction longitudinale de la car-
touche (Q, QY, QM, QC, QK),
l’élément d’emballage (46, 146) ne contacte pas la
cartouche (Q, QY, QM, QC, QK) au niveau de parties
autres que les parties de limitation (47g, 147g, 48c,
148c, 47f), et dans lequel
les premières parties de limitation (47g) sont appro-
priées pour limiter la position de la cartouche (Q, QY,
QM, QC, QK) de sorte que la cartouche (Q, QY, QM,
QC, QK) soit située à une position au niveau de la-
quelle la partie de préhension (45, 145) est plus éloi-
gnée de la partie charnière (49, 149) que de la ligne
centrale (m) de la cartouche (Q, QY, QM, QC, QK)
par rapport à la direction coupant la direction longi-
tudinale de la cartouche (Q, QY, QM, QC, QK) et à
une direction coupant le sens d’entrée selon lequel
la cartouche (Q, QY, QM, QC, QK) entre dans ladite
partie bâti (47, 147), caractérisé en ce que la car-
touche (Q, QY, QM, QC, QK) comprend un rouleau
de développement (6), lesdites parties de limitation
(47g, 147g, 48c, 148c, 47f) sont configurées pour ne
contacter la cartouche (Q, QY, QM, QC, QK) qu’au
niveau d’une position qui ne se trouve pas dans une
région de la cartouche (Q, QY, QM, QC, QK) au ni-
veau de laquelle est exposé le rouleau de dévelop-
pement (6) pour développer une image latente élec-
trostatique formée sur un tambour photosensible (4).

8. Système selon la revendication 7, dans lequel ladite
partie couvercle (148) dudit élément d’emballage
(146) comprend une seconde partie évidée (148b)
destinée à loger la partie de préhension (145) et à
former un espace destiné à loger la cartouche (Q,
QY, QM, QC, QK) conjointement avec la première
partie évidée (147c) lorsque l’ouverture (147c1) est
recouverte.

9. Système selon l’une quelconque des revendications
7 et 8, dans lequel la partie charnière (149) dudit
élément d’emballage (146) est moulée d’un seul te-
nant avec ladite partie bâti (147) et avec ladite partie
couvercle (148).

10. Système selon la revendication 7,
dans lequel la direction longitudinale est une direc-
tion axiale du rouleau de développement (6).

11. Système selon l’une quelconque des revendications
7 à 10, dans lequel ladite cartouche (Q, QY, QM,
QC, QK) comprend un bâti de développement (129),
et dans lequel la partie de préhension (145) est dis-
posée sur le bâti de développement (129).
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