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The present invention relates to a process car­
tridge and an image forming apparatus usable with 
the process cartridge. 

As the image forming apparatus in this case, an 
electrophotographic copying machine, facsimile ma­
chine, laser beam printer, word processor, and the 
like, for example, are included. 

In the case of an image forming apparatus using 
an electrophotographic system, a photosensitive 
drum which is the image carrier, and process means 
such as a developing device, cleaning device, and the 
like are integrated to form a unit of process cartridge, 
and this process cartridge can be freely loaded into or 
unloaded from the main structure of the image form­
ing apparatus. This type of process cartridge can sim­
plify the maintenance by being able to be totally ex­
changed with a fresh process cartridge when toner 
within the developer device is exhausted, when the 
cleaning device is filled up with waste toner, or when 
the like situation occurs (for example, U.S. Patent No. 
3,985,436). 

It is conceivable to interlock the operation for 
loading such a process cartridge into the apparatus 
main assembly to the opening/closing operation of the 
main assembly cover. One such example is ex­
plained, referring to Figure 28. In the figure, reference 
numeral 200 designates a guide member (a pair of 
them are provided in the direction perpendicular to the 
page of Figure 28, but only one side is shown in the 
figure) which guides the process cartridge to its prop­
er loading location within the apparatus main assem­
bly 300. This guide member 200 is supported in the 
apparatus main assembly by a spindle 201 so as to 
pivot freely. Also, there is provided on this guide mem­
ber 200, a linking mechanism which works interlock­
ingly with the opening/closing movement of the main 
assembly cover 301 of the apparatus main assembly 
300. Therefore, the guide member 200 Is made to ro­
tate by this linking mechanism from the location (I) 
outlined by the solid line to location (RO) outlined by 
the chain line when the main assembly cover 301 is 
opened. Then, it rotates to the location (I) outlined by 
the solid line as the main assembly cover 301 is 
closed. 

In other words, a guided protrusion provided on 
the side surface of the process cartridge is inserted 
into a groove section 202 provided on the guide mem­
ber 200 (one at the location (RO) outlined by the chain 
line), and the process cartridge is pushed in along this 
groove 202, whereby this process cartridge is sup­
ported by the guide member 200 and properly posi­
tioned. Then, the guide member 200 is moved by the 
linking mechanism to the location (I) outlined by the 
solid line when the main assembly cover 301 is 
closed, and the process cartridge is pressed into the 
proper location,· with its outwardly protruding drum 
shaft being supported by drum shaft bearing sections 
220 of the apparatus main assembly 300. 

Now then, the process cartridge is provided with 
a drum shutter which shields light to protect the pho­
tosensitive drum when it is taken out of the apparatus 
main assembly 300, and this drum shutter must be 

5 opened or closed as the process cartridge is loaded 
into or unloaded from the apparatus main assembly 
300. Therefore, a cam member provided on the appa­
ratus main assembly 300 to open or close this drum 
shutter is provided on the side of the above mentioned 

10 guide member 200, for reliable opening or closing of 
the shutter. 

However, in the case of the structure of the above 
mentioned technical background, the guided protru­
sion of the process cartridge must be fitted into the 

15 groove section 202 of the guide member when the 
process cartridge is to be inserted into the apparatus 
main assembly 300, which creates a problem that it is 
not easy to operate. Also, the process cartridge sup­
ported by the guide member 200 is lifted or pressed 

20 down, in interrelation with the opening or closing op­
eration of the main assembly cover. Therefore, its load 
is imparted to the main assembly cover 101, making 
it necessary for this main assembly cover 301 or its 
hinge section to be given a structure with higher rig-

25 idity. Further, the main assembly cover 301 feeis 
heavy when it is opened or closed, which is unfavor­
able. 

In addition, the following loading/unloading mech­
anism has been thought of as the background tech-

30 nology of the present invention. 
A representative example of the mechanism for 

loading or unloading the process cartridge into or out 
of the copying apparatus (image forming apparatus) 
is shown in Figure 29 and Figure 30. 

35 Figure 29 is an explanatory drawing showing the 
essential section of the copying apparatus. In the 
drawing, the process cartridge 252 outlined by the 
lwo-dot chain line indicates its location before it is in­
serted into the apparatus main assembly, and the 

40 process cartridge 252 outlined by the solid line indi­
cates its loaded location in the apparatus main as­
sembly. 

Also, a pair of guide members 253 are affixed to 
the main assembly of the copying apparatus, facing 

45 both side wall sections of the process cartridge 252 
to be loaded. This guide member 253 is equipped with 
rail section 253a which is extended along the loading 
direction of the process cartridge 252. This rail sec­
tion 253a regulates the sliding passage of this proc-

50 ess cartridge 252 since it remains engaged with the 
protrusive section (first engaged member) 252a 
formed on the process cartridge 252 while the proc­
ess cartridge 252 is slid. Further, a shaft bearing sec­
tion 253b is continuously found at the lower end of the 

55 rail section 253b. This shaft bearing section 253b is 
shaped so as for the above mentioned rotative shaft 
254a to be fitted. 
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Also, two positioning members 255 and 256 are 
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affixed to the apparatus main assembly. The position­
ing member 255 of these two is supported by the ap­
paratus main assembly so as to be able to rotate 
around a rotational axis 155a as well as being pressed 
in the clockwise direction, thereby pressing in the 
clockwise direction the end section of the process car­
tridge 252 at the loaded location. Further, the position­
ing member 256 is affixed to the apparatus main as­
sembly, and fits into the concave section formed on 
the upper wall section of this process cartridge 252 
when the process cartridge 252 is at its proper loading 
location. 

On the other hand, as is shown in Figure 30, the 
rotative shaft 254a of the photosensitive drum 254 
sticks out of both side wall sections of the process car­
tridge 252, wherein the rotative shaft 254b is fitted 
into the shaft bearing section 253b when the process 
cartridge 252 is at its proper loading location. Further, 
the pressing member 257 shown in the figure is a 
spring member attached to the apparatus main as­
sembly, and its free end is made to contact one of the 
side wall sections of the process cartridge 252, 
whereby the process cartridge 252 is moved by the 
pressure of the pressing member 257 in the direction 
indicated by the arrow, so that it is retained in the con­
dition in which the end surface of one of the rotative 
shaft 254a remains in contact with the end surface of 
the shaft bearing section 253b. With this arrange­
ment, the location of the process carbidge 252 is 
regulated in the crosswise direction relative to its slid­
ing direction (hereinafter, described as •thrust direc­
tion"). 

According to the above described structure, 
when the protrusive section 252a of the process car­
tridge 252 is placed atthe location outlined by the two­
dot chain line on the rail section 253a on the side of 
the apparatus main assembly 300 in Figure 29, this 
process cartridge 252 slides along the rail section 
253a. Next, this process cartridge 252 Is properly 
positioned in the sliding direction by the positioning 
members 255 and 256 when this process cartridge 
252 is slid up to its proper loading location. Further, 
the rotative shaft 254a is fitted into the shaft bearing 
section 253b, whereby the rotational center of the 
process cartridge 252 is properly positioned. At this 
time, the process cartridge is also properly positioned 
in the thrust direction since the pressing member 257 
remains in contact with one of the side wall section of 
the process cartridge. 

However, according to the above mentioned 
background technology, the process cartridge 252 in 
its loading location is constantly pressured by the 
pressing member 257 in the thrust direction. In addi­
tion, the pressure of this pressing member 257 is a 
force strong enough to move the process cartridge 
252 against its friction. Therefore, the casing of the 
process cartridge 252 must have strong rigidity so as 
not to deform under the pressure from the pressing 

member257. 
Further, a pressure is also imparted on the proc­

ess cartridge 252 from the positioning member 255, 
but since the pressure from the above mentioned 

5 pressing member 257 is Imparted in the perpendicu­
lar direction to this pressure, it becomes difficult for 
this process cartridge 252 to rotate. Therefore, there 
is a problem In that positioning cannot be precisely 
performed by the positioning member 255. 

10 

SUMMARY OF THE INVENTION 

Accordingly, a principal object of the present in­
vention is to provide a process cartridge and an image 

15 forming apparatus, with substantially improved op­
erational efficiency atthe time of loading the cartridge 
into the image forming apparatus. 

Another object of the present invention is to pro­
vide a process cartridge and an image forming appa-

20 ratus, which can reduce the load imparted on the ap­
paratus main assembly when the process cartridge is 
loaded into the image forming apparatus main assem­
bly. 

Another object of the present invention is to pro-
25 vide a process cartridge and an image forming appa­

ratus, which can not only make loading and unloading 
of the process cartridge simple and reliable but also 
reduce the load imparted on the main assembly cov-
er. 

30 Another object of the present invention is to pro-
vide a process cartridge and an image forming appa­
ratus, which enables the process cartridge to be pre­
cisely positioned in the image forming apparatus main 
assembly during the loading operation. 

35 Another object of the present invention is to pro-
vide a process cartridge and an image forming appa­
ratus, wherein pressure is not imparted on the proc­
ess cartridge in its proper loading location, so that the 
process cartridge can be precisely positioned. 

40 These and other objects, features and advantag-
es ofthe 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 draw-

45 ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a sectional view of an image forming 
50 apparatus in accordance with a preferred embodi­

ment of the present invention. 
Figure 2 is an explanatory view of the operation 

for loading or unloading the process cartridge into or 
out of the image forming apparatus. 

ss Figure 3 is an explanatory view of the operation 
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for loading or unloading the process cartridge into or 
out of the image forming apparatus. 

Figure 4 is an explanatory view of the operation 
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for loading or unloading the process cartridge into or 
out of the image forming apparatus. 

Figure 5 is an explanatory view of the operation 
for loading or unloading the process cartridge into or 
out of the image forming apparatus. 5 

Figure 6 is an explanatory view of the operation 
for loading or unloading the process cartridge into or 
out of the image forming apparatus. 

Figure 7 is an explanatory view of the operation 
for loading or unloading the process cartridge into or 10 
out of the image forming apparatus. 

Figure 8 is an explanatory view of the guide mem­
ber and its related members of an preferred embodi­
ment of image forming apparatus in accordance with 
the present invention. 15 

Figure 9 is an explanatory view of the operation 
for loading or unloading the process cartridge into or 
out of the image forming apparatus. 

Figure 10 is an explanatory view of the operation 
for loading or unloading the process cartridge into or 20 
out of the image forming apparatus. 

Figure 11 is an explanatory view of the operation 
for loading or unloading the process cartridge into or 
out of the image forming apparatus. 

Figure 12 is an explanatory view of the operation 25 
for loading or unloading the process cartridge into or 
out of the image forming apparatus. 

Figure 13 is an explanatory view of the operation 
for loading or unloading the process cartridge into or 
out of the image forming apparatus. 30 

Figure 14 is a sectional side view of an image 
forming apparatus in accordance with a preferred em­
bodiment of the present invention. 

Figure 15 is a perspective view of a process car-
tridge in accordance with a preferred embodiment of 35 
the present invention. 

Figure 16 is a side view of the process cartridge 
shown in Figure 15. 

Figure 17 is a side view of a pressing member. 
Figure 18 is a side view of the guide member on 40 

the side of the apparatus main assembly. 
Figure 19 is a sectional side view of a ptocess 

cartridge in accordance with a preferred embodiment 
of the present invention. 

Figure 20 is a perspective view of the process 45 
cartridge shown in Figure 19. 

Figure 21 is a sectional side view of an image 
forming apparatus in accordance with a preferred em­
bodiment of the present invention. 

Figure 22 is a perspective view showing the en- so 
gagement relation between the thrust rail member 
and the thrust guide of an image forming apparatus 
in accordance with a preferred embodiment of the 
present invention. 

Figure 23 is a perspective view of the loading/un- 55 
loading mechanism of an image forming apparatus in 
accordance with an preferred embodiment of the 
present invention. 
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Figure 24 is a plan view showing the engagement 
relation between the positioning rail member and the 
protrusive section, in accordance with an preferred 
embodiment of the present invention. 

Fig!Jres 25A, 258, 25C and 250 are explanatory 
views showing the operation for loading or unloading 
the process cartridge into or out of the image forming 
apparatus. 

Figure 26 is a perspective view showing the en­
gagement relation between the thrust rail member 
and the thrust guide member in accordance with a 
preferred embodiment of the present invention. 

Figure 27 is a side view of the loading/unloading 
mechanism in accordance with a preferred embodi­
ment of the present invention. 

. Figure 28 is a sectional side view of an image 
forming apparatus for explaining the background 
technology of the present invention. 

Figure 29 is a side view showing the loading/un­
loading operation of the process cartridge, for ex­
plaining the background technology of the present in­
vention. 

Figure 30 is a sectional view of the process car­
tridge in the loaded state, for explaining the back­
ground technology of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Below, each of preferred embodiments in accor­
dance with the present invention is explained, refer­
ring to drawings. 

To begin with, first preferred embodiment in ac­
cordance with the present invention is explained, re­
ferring to Figure 1 to Figure 7. 

Figure 1 shows a sectional side view of an image 
forming apparatus. In the figure, 1 is a process car­
tridge in which process devices for image forming, 
such as a photosensitive drum, developing device, 
cleaning device, and charging device, are provided as 
an integrated unit, and which can be freely loaded into 
or unloaded out of an apparatus main assembly 100. 
This process cartridge 1 is positioned in the proper 
loading locating by being guided and pressed by a 
guide member 10, pressing member 20, and the like, 
which are provided in the apparatus main assembly 
100. Incidentally, the process cartridge 1 in the state 
shown in Figure 1 is yet to be loaded into the appara­
tus main assembly 100. Further, the location of the 
photosensitive drum 1a contained in the process car­
tridge 1 in its proper loading location is outlined in the 
middle section of the apparatus main assembly 100 
by the two-dot chain line. There provided on the feed­
ing side of the above mentioned photosensitive drum 
1 a are feed cassette 2, feed roller 3, resist roller 4, 
transfer guide 5, and transfer roller 6. Further, there 
provided on the paper delivery side are fixing device 
7, guide 7a, conveying roller Ba, delivery roller Sb, de-
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livery tray 9, and the like. The electrostatic latent im­
age is formed on the photosensitive drum 1a by the 
image forming beam irradiated corresponding to the 
image signal from the host apparatus, and is devel-
oped by the developing device, appearing as a toner 5 
image. This toner image moves to the transfer roller 
6 as the photosensitive drum 1 a rotates, and is trans­
ferred onto transfer paper P by this transfer roller 6. 
At this time, the transfer paper P in feed cassette 2 is 
sent out piece by piece in the rotational direction (ar- 10 
row mark direction) of the feed roller 3, is delivered to 
the resist roller 4, and then, is fed between the photo­
sensitive drum 1 a and the transfer roller 6 after its tim-
ing is adjusted by this resist roller 4. Then, the toner 
image on the photosensitive drum 1a is transferred 15 
onto the transfer paper P and the transfer paper Pis 
sent to the fixing device 7 after the completion of 
transfer process. After the toner image is fixed as a 
permanent image by this fixing device 7, the paper is 
delivered by the delivery roller 8 to delivery tray 9 20 
where it accumulates. Incidentally, 47, 48 and 49 in 
the figure are paper guides. 

Next, the mechanism for loading or unloading the 
process cartridge 1 into or out of the apparatus main 
assembly 100 is explained. 25 

The loading/unloading mechanism is provided 
below the main assembly cover 101 which can be 
freely opened or closed around hinge 101 a in the vert­
ical direction. This loading/unloading mechanism 
comprises guide members 10 which are diagonally 30 
arranged, pressing members 20, stopper members 
22, and the like, which are provided on the upper e·nd 
side of this guide members 10. This loading/unloading 
mechanism allows the process cartridge 1 in the state 
of being pressed onto the guide member 10 by the 35 
pressing member 20 to be loaded or unloaded along 
this guide member 10. These guide members 10 and 
pressing members 20 are provided on both side sur­
faces of the apparatus main assembly 100, one on 
each side surface, and supports the process car- 40 
tridge 1, thereby properly positioning both of its side 
sections. However, only one side is explained below 
for brevity. The other side has the same configuration. 

Further, atthe upper right of the guide member 1 O 
in Figure 1, a bridge member 102 which bridges be- 45 
tween both side walls of the apparatus main assembly 
10, and a diagonal exterior plate 103 which extends 
from this bridge member 102, are diagonally arranged 
in parallel to the guide members 10, and constitute the 
section for guiding the process cartridge 1 into the 50 
loading/unloading mechanism. 

Further, the guide member 10 is formed of resin, 
and its upper, middle, lower, and under sections, ex­
cept the upper section which is the loading opening of 
the process cartridge 1, are formed to protrude per- ss 
pendicularly toward this side of the page of the figure. 
On the upper side section, a cam section 11 for open-
ing the drum shutter of the process cartridge 1 is pro-

5 

vided, and on the upper surface of the protrusion in 
the middle section, first guide surface 12 is provided, 
which positions by pressure this process cartridge 1 
in the loading/unloading direction of the process car­
tridge 1. Further, since a downward step is provided 
on the middle section of the protrusion, it results in 
that step section 12a is also formed on the first guide 
surface 12. 

Also one the upper surface of the protrusion of 
the lower side section of the guide member 10, sec­
ond guide surface 13, which is similar to the above, 
is provided in parallel to the first guide surface 12, for 
positioning the process cartridge 1 by pressure, and 
at its lower end section, drum shaft bearing section 14 
which is circularly concaved downward is provided. 
Further, a support surface 15 for unloading the proc­
ess cartridge 1 is provided on the under side and the 
inner surface of the protrusion, on the upper side of 
the drum shaft bearing section 14. In addition, guide 
holder section 16 for supporting and positioning the 
molded resin transfer guide 5 is provided below the 
drum shaft bearing section 14, and precise position­
ing of the transfer guide 5 relative to the photosensi­
tive drum 1a, exchanging of the transfer guide 5, and 
such, can be easily performed by the presence of this 
guide holder section 16. 

Further, the pressing member 20 is provided 
above the cam section 11 in line with this guide mem­
ber 10, and its tip section, pressing section 20a, is 
pressed downward by a guide pressing spring 21. 
Also, stopper member 22 for positioning the process 
cartridge 1 is provided at the lower end side of the 
guide member 10. 

In the figure, the process cartridge 1 is outiined 
by the chain line, and on both of its side surfaces, first 
protrusive section 30, which is thin and long, and 
which moves following the first guide surface 12 ofthe 
above mentioned guide member 10, is provided. In 
addition, second protrusive section 31 (which is a pro­
truding extension of the drum shaft of the photosen­
sitive drum 1 a) which moves following the second 
guide surface 13 ofthe guide member 10 is provided 
below this first protrusive section 31. Further, on the 
upper surface of the process cartridge 1, a positioning 
groove 32, which engages with stopper member 22, 
is provided, and on the upstream side of this position­
ing groove 32 in the loading direction of the process 
cartridge 1, a pressure bearing surface 33 which 
moves while bearing the pressure from the pressing 
section 20a of the pressing member 20 is provided. 

Additionally, a drum shutter for protecting the 
photosensitive drum 1a is provided on the process 
cartridge 1, and the linking mechanism section of this 
drum shutter, which is interlocked with the loading or 
unloading operation of the process cartridge 1, is en­
gaged with or discharged from the cam section 11 of 
the guide member 10, thereby opening or closing the 
drum shutter. Further, a driven gear for rotating the in-
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ternal members is provided on the process cartridge, 
coaxially with the second protrusive section 31 which 
is the drum shaft, and when this process cartridge 1 
is properly positioned in its loading location within the 
apparatus main assembly 100, this driven gear and 5 
the driving gear on the apparatus main assembly 100 
side mesh with each other. 

Next, the operation for loading this process car­
tridge 1 into the apparatus main assembly 100 and for 
unloading it from the apparatus main assembly 100 10 

are explained, referring to Figure 1 to Figure 7. 
First, the main assembly cover 101 is opened as 

is shown in Figure 1. Then, the end section of the first 
protrusive section 30 of the process cartridge 1 is 
placed on the first guide surface 12 of the guide mem- 15 
ber 10, and the bottom section of the process car­
tridge 1 is placed on the guide section which compris-
es the bridging member 102 and the diagonal exterior 
plate 103. Next, as this process cartridge 1 is pushed 
inward of the apparatus main assembly 100, with the 20 
first protrusive section 30 of the process cartridge 1 
being slid along the first guide surface 12, as is shown 
in Figure 2, the pressure bearing surface 33 of the 
process cartridge 1 is pressed by the pressing section 
20a of pressing member 20, whereby this process 25 
cartridge 1 is pressed at the first protrusive section 30 
onto the first guide surface 12 of the guide member 
1 O and is moved inward of the apparatus main assem-
bly 1 00, with its attitude being held steady. 

Further, in this case, the second protrusive sec- 30 
tion 31 is located slightly above the second guide sur-
face 13 of the guide member 10, and the process car­
tridge 1 is virtually supported by the first protrusive 
section 30 on the first guide surface 12. 

As the process cartridge 1 is further pushed in- 35 
ward, as is shown in Figure 3, the cam section 11 of 
the guide member 10 engages with the linking mech­
anism of the drum shutter of the process cartridge 1, 
whereby the drum shutter opens, as well as the first 
protrusive section 30 moves beyond the step section 40 
12a ofthe first guide surface 12. Then, as the major 
portion of the first protrusive section 30 moves be-
yond the step section 12a of the first guide surface 12, 
the process cartridge 1 is slightly rotated counter-
clockwise in the figure by the pressure from the press- 45 
ing member 20, and at this time, begins to be support-
ed by the second protrusive section 31 on the second 
guide surface 13. 

As the process cartridge 1 is further pushed in-
ward, the process cartridge 1 is further rotated slightly 50 
in the counterclockwise direction, as is shown in Fig-
ure 4, and its upper section and the stopper member 
22 come in contact with each other. Then, as the OP­
erator lets go of the process cartridge 1, the second 
protrusive section 31 of the process cartridge 1 is 55 
dropped into the drum shaft bearing section 14 of the 
guide member 10, and finally, the positioning groove 
32 of the process cartridge 1 engages with the stoP-

6 

per member 22, whereby the process cartridge 1 is 
properly positioned in its loading location within the 
apparatus main assembly 100, while it remains under 
the pressure from the pressing member 20 (refer to 
Figure 5). Also, in this case, the contact between the 
first protrusion section 30 and the first guide surface 
12, and the contact between the second protrusive 
section 31 and the second guide surface 13 are com­
pletely broken. 

Also in this case, the pressure from the pressing 
member 20 imparted on this process cartridge 1 is 
eased as the process cartridge 1 drops in. Therefore, 
the operator can sense a clicking feel, thereby recog­
nizing easily that this process cartridge 1 is properly 
positioned at its loading location. Further, when the 
process cartridge 1 drops in, the driven gear of this 
process cartridge and the driving gear on the appara­
tus main assembly 100 side smoothly engage with 
each other. 

Next, the case in which the process cartridge 1 is 
unloaded from the apparatus main assembly 100 is 
explained. 

When this process cartridge 1 is to be taken out 
of the apparatus main assembly 100, the operator 
slightly rotates the exposed upper section of the proc­
ess cartridge 1 in the counterclockwise direction as is 
shown in Figure 6, making the lower end section of the 
first protrusive section 30 come in contact with the 
support surface 15 of the guide member 10, and then, 
rotates the process cartridge 1 further in the counter­
clockwise direction, with this point of contact as the 
center of rotation, as is shown in Figure 7. By this OP­
eration, the second protrusive section 31 ofthe proc­
ess cartridge 1 is moved upward (3 to 6 mm) from the 
drum shaft bearing section 14, and simultaneously, 
the driven gear of the process cartridge 1 and the driv­
ing gear of the apparatus main assembly 100 are 
made to disengage from each other. Then, if this proc­
ess cartridge 1 is pulled out in the direction following 
the first guide surface 12 and the second guide sur­
face 13 of the guide member 10, this process car­
tridge 1 can be easily taken out of the apparatus main 
assembly 100. Further, in this case, the linking mech­
anism of the drum shutter is disengaged from the cam 
section 11 of the guide member 10, whereby the drum 
shutter is closed by the function of the spring member 
or the like. 

Now then, when the process cartridge 1 is in the 
proper loading location within the apparatus main as­
sembly 100, the driven gear of the process cartridge 
1 receives a driving force with an approximately hor­
izontal pressure angle, from the driving gear of the ap­
paratus main assembly 100. Therefore, the engage­
ment between two gears can be smoothly broken, as 
was described above, at the point where the second 
projection 31 of the process cartridge 1 has risen 
slightly above the drum shaft bearing section 14. 

As was described above, when the process car-
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tridge 1 is loaded, the process cartridge 1 can be in­
serted into the apparatus main assembly 100, with its 
attitude being held steady, just by pressing the first 
protrusive section 30 and the like of the process car-
tridge 1 onto the first guide surface 12 and the like 5 
formed on the side walls of the guide member 10. 
Therefore, the loading operation of the process car­
tridge 1 becomes easy, which increases the opera­
tional efficiency for loading or unloading this process 
cartridge 1. Also, when the process cartridge 1 is 10 

loaded, it must be inserted into the apparatus main 
assembly 1 against the pressure from the pressing 
member 20, but since the direction of the pressure im­
parted on this process cartridge 1 and the direction of 
the process cartridge 1 insertion are approximately 15 

perpendicular to each other, the pressure does not 
amount to be too much of a resistance. 

Further, when the process cartridge 1 is to be 
positioned at its loading location within the apparatus 
main assembly 100, the process cartridge 1 displaces 20 

slightly downward, which reduces the pressure from 
the pressing member 20. Therefore, the operation 
generates a clicking feel, which helps the operator 
easily recognize thatthe process cartridge 1 has been 
accurately positioned at its loading location. Also, 25 

when the operator· lifts up the process cartridge 1 in 
order to take it out, since the rotational fulcrum can be 
established at the contact point, which is further in-
ward of the drum shaft bearing section 14, between 
the lower end section of the protrusive section 30 and 30 

the support surface 15 of the guide member 10, and 
the point of I ift can be established sufficiently outward 
from the pressure bearing point in the inserting direc-
tion, the force for lifting the process cartridge 1 may 
be small. 35 

Moreover, according to this preferred embodi­
ment, the locus of the process cartridge 1 during load­
ing or unloading comprises the diagonal first locus 
along the first and the second guide surfaces 12 and 
13 of the guide member 10, and the vertical second 40 

locus resulting from the movement of the second pro­
trusive section 31 which drops into or is lifted from the 
drum shaft bearing section 14. Therefore, the en­
gagement between the driven gearofthe process car-
tridge 1 and the driving gear on the apparatus main 45 

assembly 100 side is naturally made by the pressure 
from the pressing member 20, regardless of the man-
ner of inserting the process cartridge 1, easing the 
fear of damaging the gear surfaces when the process 
cartridge 1 is loaded. 50 

Further, when the process cartridge 1 is loaded 
or unloaded, it is not necessary to interlock the func­
tions of the guide member 1 O or the pressing member 
20 with the opening or closing movement of the main 
assembly cover 101. Therefore, not only may the ss 
structures of the main assembly cover 101 and its 
hinge sections be simple, but also, it is unnecessary 
for protrusive sections and the like to be provided on 
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the under side of the main assembly cover 100. 
Next, the second preferred embodiment in accor­

dance with the present invention is explained, refer­
ring to Figure 8 to Figure 13. Incidentally, components 
with the same functions as those in the first embodi­
ment are assigned the same reference codes in order 
to make use of their previous explanations. 

In this preferred embodiment, the middle protru­
sive section (first guide surface 12) of the guide mem­
ber 10 of the loading/unloading mechanism is elimin­
ated, so that the process cartridge 1 is pressed onto 
this guide member 10 only at the second guide sur­
face 13 (downward step 13a is formed in the middle). 
Also, a support section 17 for lifting the process car­
tridge 1 is provided atthe lower end of the guide mem­
ber 10. Also, on both side surfaces of the process car­
tridge 1, third protrusive section 34 of a small diame­
ter is provided in addition to the second protrusive 
section 31 which is the extension of the drum shaft. 
This third protrusive section 34 is provided on the up­
stream side of the second protrusive section 31 in the 
direction of inserting the process cartridge 1. 

Since the operation for loading or unloading the 
process cartridge 1 into or out of the apparatus main 
assembly 100 is approximately the same as that of the 
first embodiment, only essential points are explained. 
The process cartridge 1 is pushed in by the operator, 
as Is shown in Figure 8, while its second protrusive 
section 31 and protrusive section 34 are pressed onto 
the second guide surface 13 of the guide member 1 O 
by the pressing member 20. After the second protru­
sive section 31 moves beyond the step section 13a of 
the second guide surface 13 and the process car­
tridge 1 slightly rotated in the counterclockwise direc­
tion in Figure 9, as is show in Figure 9, the process 
cartridge 1 is further pushed in. Then, as is shown in 
Figure 10, ·the protrusive section 34 also moves be­
yond the step section 13a of the second guide surface 
13, and finally, the upper surface of the process car­
tridge 1 comes in contact with the stoppermember22. 
As the operator lets go of the cartridge in this state, 
the second protrusive section 31 is dropped into the 
drum shaft bearing section 14 of the guide member 
10, as is shown in Figure 11, and the positioning 
groove 32 of the process cartridge 1 engages with the 
stopper member 22, whereby the process cartridge 1 
is properly positioned in its loading location within the 
apparatus main assembly 100 while it remains under 
the pressure from the pressing member 22. 

When the process cartridge 1 is to be removed 
from the apparatus main assembly 100, the exposed 
upper section of the process cartridge 1 is rotated 
slightly upward by the operator, as is shown in Figure 
12, whereby the lower section of the process car­
tridge 1 comes in contact with the support section 17 
of the guide member 10. Then, the process cartridge 
1 is further rotated in a manner so as to be lifted to 
the point shown in Figure 13, using this support sec-
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tion 17 as the fulcrum, whereby this process cartridge 
1 can be easily pulled out, diagonally upward, along 
the guide member 10. 

As was stated above, it also becomes possible in 
this embodiment to load or unload the process car- 5 
tridge 1, with the same effectiveness as the first pre­
ferred embodiment Further, since, specifically in this 
case, the size and the number of protrusive sections 
of the process cartridge 1 and the guide member 1 O 
are made so as to be as small as possible, the hin- 10 

drance by the protrusive sections can be suppressed 
to a minimum when the process cartridge 1 is loaded 
or unloaded, whereby the loading/unloading opera-
tion becomes substantially easier. Also in this case, 
since the first protrusive section 30, such as that in 15 
the first embodiment, does not need to be provided on 
the process cartridge 1, the area where the linking 
mechanism for opening or closing the drum shutter is 
provided can be made wider on the process cartridge 
1, which affords increased freedom in designing the 20 
process cartridge 1. 

Next, the third preferred embodiment in accor­
dance with the present invention is explained, refer­
ring to Figure 14. Incidentally, components with the 
same functions as those in the first and the second 25 
embodiments are assigned the same reference codes 
in order to make use of their previous explanations. 

Now then, in this preferred embodiment, the proc­
ess cartridge 1 is properly positioned in its loading lo-
cation within the apparatus main assembly 100 just by 30 
being inserted in the diagonal direction along the 
guide member 10 of the loading/unloading mecha-
nism, and its dropping movement explained in the first 
preferred embodiment is not needed. 

In other words, the process cartridge 1 is inserted 35 
into the apparatus main assembly 100 following the 
second guide surface 13 (this is not the step section 
13a explained in the second preferred embodiment) 
while its second protrusive section 31 and protrusive 
section 34 (as Is evident from the figure, these are 40 
connected by reinforcement member 35) are pressed 
onto the second guide surface 13 of the guide mem-
ber 1 O by the pressing member 20. Then, as the sec-
ond protrusive section 31 comes close to the drum 
shaft bearing section 14 of the guide member 1 O, the 45 
pressing member 20 moves over and beyond bend 
section 33a ofthe upper pressure bearing surface 33 
and presses the downward surface 33b, which de­
clines rightward. Finally, the second protrusive sec-
tion 31 of the process cartridge 1 is positioned in the 50 
drum shaft bearing section 14, whereby the process 
cartridge 1 is properly positioned in its loading loca-
tion within the apparatus main assembly 100, while re­
maining under pressure. 

At this point, as the pressing member 20 moves 55 
over and beyond the bend section 33a of the upper 
pressure bearing section 33 of the process cartridge 
1 and presses the downward surface 33b, the pres-

8 

sure imparted on the process cartridge 1 by the 
pressing member 20 changes its pressing direction, 
thereby functioning to force this process cartridge 1 
inward of the apparatus main assembly 100. There­
fore, not only the operation for inserting the process 
cartridge 1 becomes easier but also the operator can 
sense, through a clicking feel obtained at this time, 
that the positioning of the process cartridge 1 in its 
loading location within the apparatus main assembly 
100 is about to be completed. 

Now then, in the event a positioning method of in­
serting the process cartridge 1 in a straight line is 
used, there is a fear that the teeth of the driven gear 
of the process cartridge 1 and those of the driving 
gear of the apparatus main assembly 100 side will 
crash into each other and the gear tooth surfaces may 
be damaged, but according to this preferred embodi­
ment, since the pressure from the pressing member 
20 works as a resistance for halving the thrust of in­
serting the process cartridge 1 into the apparatus 
main assembly 100, gear tooth surface damage can 
be prevented. Incidentally, when the process car­
tridge 1 is in its proper loading location, the driving 
gear and the driven gear are positioned in such a 
manner that the driving force is transferred in the di­
rection approximately perpendicular to the inserting 
direction of process cartridge 1. 

As was described above, the same effectiveness 
can be also accomplished in this preferred embodi­
ment as the first preferred embodiment. Further, in 
this preferred embodiment, since the process car­
tridge 1 need only be moved in a straight line specif­
ically when the process cartridge 1 is to be loaded, 
and the guide surface of the guide member 1 O com­
prises only the guide surface 13, in other words, be­
cause its structure is simple, the operation for loading 
or unloading the process cartridge 1 becomes far eas­
ier, which affords additional operational efficiency in 
loading and unloading. 

In the above first to third preferred embodiments, 
the protrusive sections 30, 31 and 34 are provided on 
both side of the process cartridge 1, and these are 
pressed onto the guide surfaces 12 and 13 of the 
guide member 10, but certain sections of the external 
surface of the process cartridge 1 may be used to be 
pressed onto the guide surfaces. Also, it is needless 
to say that the loading/unloading direction of the proc­
ess cartridge 1 may be the same as that of the drum 
shaft of the photosensitive drum 1 a. Further, the 
pressing member 22 may comprise components 
which directly press the protrusive sections 30, 31 
and 34 of the process cartridge 1, which is needless 
to say. 

Next, the fourth preferred embodiment in accor­
dance with the present invention is explained, refer­
ring to Figure 15 to Figure 18. Incidentally, Figure 15 
is a perspective view of the process cartridge and the 
pressing members on the apparatus main assembly 
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side, in the preferred embodiment in accordance with 
the present invention; Figure 16 is a left side view of 
the process cartridge shown in Figure 15; Figure 17 
is a side view of the pressing member; and Figure 18 
is a side view of the guide member on the apparatus 5 

main assembly side. 
In this preferred embodiment, a rib 36 is provided 

on the right side surface of the process cartridge 1, in 
addition to the protrusive sections in the above men-
tioned first preferred embodiment This rib 36 is pro- 10 

vided upward of the above mentioned first protrusive 
section 30, approximately parallel to this. Further, the 
shape of the guide rib 38 provided on the left side sur-
face is made different from the shape of the protrusive 
section 30 provided on the right side surface, and the 15 

shape of the guide rib 38 is made to be wider than the 
shape of the first protrusive section 30. Now then, ac­
cording to this preferred embodiment, the locus of the 
process cartridge 1 is substantially more regulated by 
the above mentioned rib 36 when it is inserted into the 20 

apparatus main assembly. Moreover, the process car­
tridge 1 is regulated by this rib 36 so as not to rotate 
in the counterclockwise direction when the cam 35 on 
the process cartridge 1 side comes in contact with the 
cam surface 11 of the guide member 10 on the appa- 25 

ratus main assembly side for opening or closing the 
drum shutter while the process cartridge 1 is being in­
serted. The cam 35 rotates in the counterclockwise di­
rection (arrow direction in Figure 15) by coming in 
contact with the cam surface 11, and opens the drum 30 

shutter 37 supported by the arm 37a (Figure 16). On 
the other hand, the guide rib 38 regulates the process 
cartridge 1 so as not to be rotated in the counterclock-
wise direction by the rib 41 provided on the guide 
member 10 on the apparatus main assembly. With the 35 
above arrangement, according to this preferred em­
bodiment, the locus of the process cartridge 1 is rig-
idly regulated while the process cartridge 1 is loaded 
into or unloaded from the apparab.ls main assembly, 
whereby the opening or closing of the drum shutter37 40 

is made reliable. Also, even if the opening of the main 
assembly cover 101 is small, or the process cartridge 
1 is rotated a large angle while it is being pulled out, 
the process cartridge 1 can be smoothly unloaded. 

As has been stated above, in this preferred em- 45 

bodiment, the cartridge frame strucb.lres 1 b are pro-
vided on both sides, in the axial direction of the pho­
tosensitive drum 1a, of the process cartridge 1, and 
the first protrusive section 30, which protrudes out-
ward from the frame strucb.lre 1 b, is provided on one 50 

of the cartridge frame structure 1 b, and the guide rib 
38, which protrudes outward from the frame structure 
1 b, is provided on the other of the cartridge frame 
structure 1 b. In addition, the rib 36, which also pro-
trudes outward, is provided upward ofthe above men- 55 

tioned first protrusive section 30. The above men­
tioned first protrusive section 30 and the guide rib 38 
are provided in a manner so as to extend approxi-
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mately from the cleaning means 53 location to the de­
veloping device location, and is long and narrow. The 
rib 36 is provided in a manner so as to extend approx­
imately from the location of the above mentioned pho­
tosensi~ive drum 1a to the above mentioned cleaning 
means 53 location, and is also long and narrow. The 
above mentioned rib 36 is arranged to be approxi­
mately parallel to the above mentioned first protrusive 
section 30, and the above mentioned rib 36 is located 
towards the developing device compared to the 
above mentioned first protrusive section 30. On one 
side of the frame structure 1 b on which these first pro­
trusive section 30 and rib 36 are provided, the cam 35 
is provided, which comes in contact with the cam sec­
tion 11 formed on the apparab.ls main assembly 100 
side and opens the drum shutter 37 which covers the 
transfer region of the photosensitive drum 1a when 
the process cartridge 1 is loaded into the apparatus 
main assembly 100. 

Next, examples of the dimensions of the above 
mentioned first protrusive section 30, rib 36, and 
guide rib 38 are presented. 

First, the first protrusive section 30 is approxi­
mately 5 mm in width (i1} and 50 mm in length (!2). The 
rib 36 is approximately 2 mm in width (!3) and 35 mm 
in length (!4). The guide rib 38 is approximately 8.5 mm 
atthe widest point(!6) and 5 mm atthe narrowest point 
(!8), and 50 mm in length (!_7). As for the height of pro­
trusions from the frame structure 1 b, it is approxi­
mately 5 mm for the first protrusive section 30, 3 mm 
for the rib 36, and 8 mm for the guide rib 8. 

Next, the pressing member 20 of this preferred 
embodiment is explained, referring to Figure 17. 

In this preferred embodiment, a roller 20b is pro­
vided on the pressing member 20 provided on the ap­
paratus main assembly side, at its sliding contact 
point with the process cartridge 1. This roller 20b can 
rotate around the shaft 20c. According to this prefer­
red embodiment, the sliding resistance between the 
pressing member 20 and the process cartridge 1 be­
comes much smaller, improving the operational effi­
ciency in loading or unloading the process cartridge 
1. 

Also, the side surface 20d of the pressing mem­
ber 20 may be used to regulate the side surface of the 
rib 39 which protrudes from the upper surface of the 
process cartridge 1, at its side edge, so that the proc­
ess cartridge 1 is impelled to the right relative to the 
inserting direction ofthe process cartridge 1 when the 
process cartridge 1 is inserted, whereby the process 
cartridge 1 is properly positioned in its width direction 
during its insertion. Also, if the pressure bearing sec­
tion 33 of the process cartridge 1 is formed as a rib 
instead of a surface, its contact surface with the 
pressing member 20 becomes smaller, and therefore, 
the sliding resistance becomes smaller, in addition to 
the above improvement. 

Incidentally, 50 is an exposure opening, 51 a pho-
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tosensitive drum, 52 a developing means (52a is a de­
veloping sleeve), and 53 is a cleaning means. 

Next, the fifth preferred embodiment in accor­
dance with the present invention is explained, refer-
ring to Figure 19 to Figure 22. 5 

As is evident from the foregoing explanation, ac­
cording to each of the above mentioned preferred em­
bodiments, when the process cartridge is to be loaded 
into or unloaded from the apparatus mains assembly, 
this process cartridge is moved following the guide 10 

surface of the guide member while it is being pressed 
onto this guide surface of the guide member by the 
pressing member. Therefore, the process cartridge is 
easily and reliably loaded or unloaded without losing 
its attitude, even though the size of the contact be- 15 

tween the process cartridge and the guide member is 
small. Also, this process cartridge can be loaded or 
unloaded just by pressing the process cartridge onto 
the guide surface of the guide member. Therefore, it 
is not necessary for the process cartridge to be aimed 20 

at a certain location within the apparatus main assem-
bly, as was in the past, when the process cartridge is 
to be loaded, whereby the opening for loading or un­
loading the process cartridge becomes easier and 
can be performed more reliably. In addition, since the 25 

loading or unloading operation of the process car­
tridge is not interlocked with the movement of the 
main assembly cover when the process cartridge is 
loaded or unloaded, not only is the load not imparted 
to the main assembly cover, but it is also not neces- 30 

sary to provide the protrusions and the like on the un-
der side of the main assembly cover. 

To begin with, the structure of the process car­
tridge 112 of this preferred embodiment is explained, 
referring to Figure 19 and Figure 20. Figure 19 is a 35 

sectional view showing the sectional structure of the 
process cartridge 112, and Figure 20 is a perspective 
view of this process cartridge 112. 

In the casing C of the process cartridge 112, a 
photosensitive drum 114 is supported so as to rotate 40 

freely, as is shown in detail in Figure 19, and around 
the photosensitive drum 114, a primary charging de-
vice (charging roller) C1 which charges the surface of 
the photosensitive drum 114 to a uniform potential, a 
developing device C2 (toner storage section C2a and 45 

developing sleeve C2b) which stores toner and devel-
ops an electrostatic latent image formed on the pho­
tosensitive drum 114 into a toner image, and a clean-
ing device C3 (cleaning blade C3a and waste toner · 
storage C3b) which removes the toner residue on the so 
photosensitive drum 114, are provided in an orderly 
manner. At the end section of the above mentioned 
photosensitive drum 114, a helix gear 114b (Figure 
21) is provided, which engages with a gear on the im-
age forming apparatus side and transfer the driving 55 

force from the driving means (not illustrated) when the 
process cartridge 112 is loaded in the image forming 
apparatus main assembly 100. As this helix gear 114b 

10 

engages with the gear on the image forming appara­
tus side and rotates with it, the photosensitive drum 
114 is impelled toward the opposite side (in the thrust 
direction) tothe helical gear, and atthe same time, the 
process cartridge 112 is also impelled in the like direc­
tion, whereby this process cartridge 112 is accurately 
positioned in the thrust direction. 

Next, the structure of the image forming appara­
tus which can accept the process cartridge 1 is briefly 
explained, referring to Figure 21. 

Incidentally, the explanation is given using a 
copying apparatus as an example which represents 
the image forming apparatus. 

Figure 21 is a longitudinal, sectional view show­
ing the structure of the copying apparatus (image 
forming apparatus) in accordance with an embodi­
ment of the present invention. In the apparatus main 
assembly 100, the transfer charging device 6 is af­
fixed facing the photosensitive drum (image bearing 
member) 114 supported in the process cartridge 112 
loaded in the apparatus main assembly 100. Below 
this transfer charging device 6 in the apparatus main 
assembly 100, there is cassette 2 which is attached 
in a manner so as to be freely mounted or dismounted, 
and stores the transfer material P which is fed be­
tween the transfer charging device 6 and the photo­
sensitive drum 114 and on which the toner image is 
transferred. Adjacent to this cassette 2, there is a feed 
roller 3 which is provided to feed sequentially the 
transfer materials Pone by one in an orderly manner, 
and upward of this feed roller 3, there is a resist roller 
(conveying means) 4 which is provided to feed the 
transfer material P in synchronization with the rotation 
of the photosensitive drum 114. The transfer material 
P which receives the toner image by transfer is deliv­
ered by the roller Sa and the roller Sb into the delivery 
tray 9 after the toner image is fixed by the fixing de­
vice 7. 

Next, a thrust guide section (second engaged 
member) 112b which is provided, as a means for reg­
ulating the sliding passage, on the casing C of the 
above mentioned process cartridge 112, and a thrust 
rail member (second engaged member) 126 which is 
provided as a loading means, are explained in regard 
to their structures, referring to Figure 22. In Figure 22, 
the process cartridge 112 which is slid in the direction 
indicated by an arrow mark to be loaded into the ap­
paratus main assembly 100, the photosensitive drum 
114 which is supported within this process cartridge 
112, the rotative shaft 114 which protrudes further 
backward from the side wall of the back side of the 
process cartridge 112, and the protrusive section 
(first engaging member) 112a which protrudes back­
ward in the like manner are outlined by the two-dot 
chain lines, and the guide member 113 which is pro­
vided on the apparatus main assembly 100 in a man­
ner so as to face the side wall section of the backside 
of this process cartridge 112 is outlined by the solid 
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line. 
In the figure, the thrust guide section 112b has an 

L-shaped sectional profile, and is attached on both 
side walls of the process cartridge 1, one on each side 
wall (in the figure, only the one attached to the side s 
wall section on the back side is illustrated). On the 
other side, the guide member 113 (only the one on the 
back side is illustrated) is provided with a thrust rail 
member 126, and this thrust rail member 126 which 
protrudes toward this side is attached to be engaged 10 

with the above mentioned thrust guide section 112b. 
Also, this thrust rail member 126 is provided with 

an entry section 126a, positioning section 126b, and 
end section 126c, which displace the thrust guide sec-
tion 112b in the thrust direction as the thrust guide 15 

section 112b moves along during the insertion of the 
process cartridge 112, and their shapes are as fol-
lows. That is, the gap L 1 between the positioning sec-
tion 126b and the guide member 113 is set up to be 
wider than the width L2 of the thrust guide section 20 

112b of the process cartridge 112, and the width L3 
of the entry section 126a and the width L4 of the end 
section 126c are set up to be equal. Also, these widths 
L3 and L4 and formed so as to be wider than the width 
L2ofthethrustguidesection 112b, and the entry sec- 25 

tion 126a is tapered. 
Next, the operation of the above mentioned pre­

ferred embodiment is explained. 
As is outlined by the two-dot chain lines in Figure 

21 and Figure 22, when the protrusive section 112a 30 

of the process cartridge 112 is placed on the rail sec-
tion 113a of the apparatus main assembly 100 side, 
this process cartridge 112 slides downward following 
the rail section 113a. Wherever the process cartridge 
112 is in the thrust direction, the thrust guide section 35 

112b comes in contact with the tapered surface of the 
entry section 126a while the process cartridge 112 is 
slid. As the process cartridge 112 slides further In this 
state due to its own weight, in other words, as the 
thrust guide section 112b moves following the above 40 

mentioned tapered surface, the process cartridge 112 
is displaced in the thrust direction. Then, the thrust 
guide section 112b moves following the positioning 
section 126b, and at this time, the position of the proc-
ess cartridge 112 in the thrust direction is regulated. 45 
As the process cartridge 112 slides further following 
the rail section 113, the thrust guide section 112b Is 
disengaged from the thrust rail section 126, and final-
ly, the rotative shaft 114a is fitted into the bearing sec-
tion 113b, whereby the position of this rotative shaft 50 

114a is regulate. At this time, this process cartridge 
112 is properly positioned also in the sliding direction 
by the positioning members 115 and 116. When this 
rotative shaft 114a is in such a predetermined loca-
tion, the gear (not illustrated) provided within the 55 

copying apparatus engages with the helix gear 114b 
which is coaxial with the rotative shaft 114a. As the 
gear provided on the above mentioned copying appa-
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ratus side rotates during image formation, the photo­
sensitive drum 114 is impelled toward the back of the 
casing C of the process cartridge 112, whereby the 
position of this process cartridge is regulated in the 
thrust direction. 

With the above arrangement, the position of the 
process cartridge 112 is determined based on the en­
gagement between the thrust guide section 112b and 
the thrust rail member 126. 

Moreover. such positioning is carried out by the 
sliding of the thrust guide section 112b following the 
tapered surface qt the entry section 126a of the thrust 
rail member 126 due to the self weight of the process 
cartridge 112, and when this sliding ends, the posi­
tioning ofthe process cartridge 112 in the thrust direc­
tion is completed. 

At the final stage, when the loading of the process 
cartridge 112 is completed, the thrust rail member 126 
and the thrust guide section 112b are not in the en­
gaged state, and the positioning in the thrust direction 
is carried out by the engagement between the helix 
gear 114b of the photosensitive drum 114 and the 
gear on the copying apparatus side. Therefore, a 
force such as is constantly imparted on the process 
cartridge 112 in the case of the prior technology is not 
present, and it is not necessary to increase the rigidity 
of the process cartridge 112 more than usual 

Moreover, since such simultaneous bi-directional 
positioning ofthe process cartridge 112 as that in the 
case ofthe prior technology is not performed, and the 
positioning in the thrust direction is carried out when 
the photosensitive drum 114 rotates, the vertical pos­
itioning by the positioning members 115 and 116 can 
be accurately carried out. 

Next, the sixth preferred embodiment of the pres­
ent invention is explained, referring to Figure 23 and 
Figure 24. Figure 23 is a perspective view showing the 
state of engagement between the process cartridge 
120 and the positioning rail member 125, and Figure 
24 is a plan view showing the loading process of the 
process cartridge 120. 

On the upper wall section of the process cartridge 
120, an protrusive section (second engaging mem­
ber) 120c is formed in the sliding direction of the proc­
ess cartridge 120, and a positioning rail member (sec­
ond engaged member) 125 is provided on the appa­
ratus main assembly side, which has a LI-shaped sec­
tional profile in order to be engaged with this protru­
sive section 120c. This positioning rail member 125 is 
supported so as to rotate freely, and is also pressed 
by a pressuring means (not illustrated) which presses 
the process cartridge 120 downward. As is shown in 
Figure 24, the positioning of the process cartridge 120 
in its thrust direction is regulated by the engagement 
between the process cartridge 120 and the position­
ing rail member 125 during its sliding movement, but 
this engagement is not present at the time when the 
loading is completed. Further, the protrusions formed 
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on both side wall sections of the process cartridge 
120 are placed on the rail sections of the apparatus 
main assembly side, thereby sliding this process car­
tridge 120. Such a configuration is the same as that 
in the above mentioned preferred embodiments. 5 

On the positioning rail member 125, an entry sec­
tion 125a, a positioning section 125b, and the end 
section 125c are formed in this order, and the width 
L 11 of the positioning section 125b is set up to be 
slightly wider than the width L 12 of the protrusive sec- 10 

tion 120c. Both the width L 13 of the entry section 125a 
and the width L 14 of the end section 125c are set up 
to be wider than the width L 12. 

With the above arrangement, the positioning of 
the process cartridge 120 in the thrust direction is car- 15 
ried out based on the engagement between the pro­
trusive section 120c and the positioning rail member 
125. 

Such positioning is carried out as the protrusive 
section 120c slides following the tapered surface of 20 

the entry section 125a of the rail member 125 due to 
the self weight ofthe process cartridge 120. When this 
sliding ends, the positioning of the process cartridge 
120 in the thrust direction is completed. 

Moreover, at the final stage when the loading of 25 

the process cartridge 120 is completed, the position-
ing rail member 125 and the elongated protrusive sec-
tion 120c are not in the engaged state, and a force in 
the thrust direction such as is constantly imparted on 
the process cartridge 120 in the case ofthe prior tech- 30 

nology is not present, whereby it is not necessary to 
increase the rigidity of the process cartridge 120 more 
than usual. 

Further, since such simultaneous bi-directional 
pressure as that in the case of the prior technology is 35 

not imparted on the process cartridge 120, the verti-
cal positioning by the positioning rail member 125 can 
be accurately carried out. 

Next, the seventh preferred embodiment in ac-
cordance with the present invention is explained, re- 40 

ferrlng to Figure 25 and Figure 26. 
Figure 25 shows the structure of the copying ap­

paratus, and the steps for loading the process car­
tridge 112 into the apparatus main assembly 1, and 
Figure 26 is a perspective view showing the state of 45 
engagement between the thrust guide section (sec-
ond engaging member) 112b and the thrust rail mem-
ber (second engaged member) 126. In this preferred 
embodiment, the sliding passage of the process car-
tridge 112 is not linear, and the rail section (first en- so 
gaged member) 130a is bent as is shown in the figure. 

When the projection (first engaging memberO 
112a of the process cartridge 112 to be loaded into the 
apparatus main assembly 100 is placed on the rail 
section 130a on the apparatus main assembly 1 side ss 
(Figure 25(a)), this process cartridge 112 slides fol­
lowing the rail section 130a. then, during its sliding 
process, the thrust guide section 112b which pro-

12 

trudes from the protrusive section 112a (shown in de­
tail in Figure 6) engages with the thrust rail member 
126, whereby the positioning of the process cartridge 
112 in the thrust direction is carried out (Figure 25(b)). 
As the process cartridge 112 linearly slides further, 
the positioning member 22 is fitted in the concave 
section 112c formed on the upper wall section of the 
process cartridge 112 (Figure 25(c)). At this time, the 
engagement between the thrust guide section 112b 
and the thrust rail member 126 has been broken, and 
the positioning member 20 is pressed upon the upper 
wall section of the process cartridge 112. Therefore, 
the process cartridge 112 rotates clockwise around is 
contact point with the positioning member22, coming 
into the state shown in Figure 25(d). The rotative shaft 
114a, which comes sliding following the rail section 
formed below the rail section 130a, is finally fitted in 
the bearing section 130b, whereby the position of this 
rotative shaft 114a is also regulated. 

The above mentioned thrust rail member 126 is 
provided with the entry section 126a which forms the 
tapered surface, and the positioning section 126b 
which regulates the position of the process cartridge 
112 in the thrust direction, and the width L21 of the 
positioning section 126b and the width L22 of the 
thrust guide section 112b have a relation for fitting 
properly to each other (Figure 26). 

With the above arrangement, the positioning of 
the process cartridge 112 in the thrust direction is car­
ried out based on the engagement between the thrust 
guide section 112b and the thrust rail member 126. 

At the final stage, when the loading of the process 
cartridge 112 is completed, the thrust rail member 126 
and the thrust guide section 112b are not in the en­
gaged state, and a force in the thrust direction is not 
imparted on the process cartridge. Therefore, it is not 
necessary to increase the rigidity of the process car­
tridge 112 more than usual, and also, the positioning 
by the positioning member 20 is accurately carried 
out 

Next, the eighth preferred embodiment in accor­
dance with the present invention is explained, refer­
ring to Figure 27. 

In the figure, the positioning member (second en­
gaged member) 126 is supported by the apparatus 
main assembly, so that it can freely rotate around the 
rotative shaft 126a, and the thrust rail section 126b is 
formed at one end of this positioning member 126. 
This thrust rail section 126b engages with the thrust 
guide section 112b provided on the process cartridge 
112 which comes sliding into the apparatus main as­
sembly 100, thereby regulating the position of the 
process cartridge 112 in the thrust direction. Also, on 
the other end of the positioning member 126, the pos­
itioning section 126c which fits into the concave sec­
tion 112c formed on the upper wall section of the proc­
ess cartridge 112 is provided. As the process car­
tridge 112 slides along, the positioning member 126 
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rotates in the counterclockwise direction, whereby the 
engagement between the thrust rail section 126b and 
the thrust guide section 112b is broken. 

With the above arrangement, the positioning of 
the process carbidge 112 in the thrust direction is car- ·5 

ried out based on the engagement between the thrust 
guide section 112b and the thrust rail section 126b. 

Moreover, at the final stage.when the loading of 
the process cartridge 112 is completed, the thrust rail 
section 126b and the thrust guide section 112b are not 10 

in the engaged state, and the force in the thrust direc-
tion is not imparted on the process cartridge. There-
fore, it is not necessary to increase the rigidity of the 
process cartridge 112 mare than· usual, and also, the 
positioning by the positioning section 115 is accurate- 15 

ly carried out. 
Incidentally, the so-called process cartridge in 

each of the above mentioned preferred embodiments 
is a cartridge which is realized by integrating a charg-
ing device, developing device, cleaning device, and 20 

photosensitive drum into a single unit which can be 
loaded into or unloaded from the main assembly of an 
image forming apparatus (for example, developing 
apparatus, laser beam printer, and the like); a car­
tridge which is realized by integrating at least one of 25 

the charging device, developing device, and cleaning 
device, and the photosensitive drum into a single unit 
which can be loaded into and unloaded from the main 
assembly of the image forming apparatus (for exam-
ple, copying apparatus, laser beam printer, and the 30 

like); or a cartridge which is realized by integrating at 
least the developing device and the photosensitive 
drum into a single unit which can be loaded into or un­
loaded from the apparatus main assembly (for exam-
ple, copying apparatus, laser beam printer, and the 35 

like). 
As was described above, according to the above 

mentioned fifth to eighth preferred embodiments, 
since a sliding passage regulating means regulates 
the positioning of the process carbidge in the perpen- "' 
dicular direction to its sliding direction, the above 
mentioned process cartridge is loaded in its proper lo­
cation within the main assembly of the image forming 
apparatus. Therefore, a satisfactory image is formed 
by these image forming apparatus. 45 

Further, the self weight of the process cartridge 
is used in order for the sliding passage regulating 
means to regulate the positioning of the process car­
tridge in the direction perpendicular to its sliding direc-
tion during the process in which this process cartridge so 
slides within the main assembly of the image forming 
apparatus, and at the time when this sliding move-
ment ends, the above mentioned positioning regula-
tion is completed. 

In addition~ the positioning in the sliding direction ss 
of the above mentioned process cartridge and the 
positioning in the direction regulated by the above 
mentioned sliding passage regulating means are 
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regulated by the loaded state of this process car­
tridge. Therefore, In order to carry out the three­
dimenslonal positioning of this process cartridge in 
the loaded state and obtain the optimum process car­
bidge positioning result. only one remaining position­
ing direction has to be taken care of. Because of this 
reason, the positioning in this remaining direction can 
be accurately carried out. 

As was explained above, according to the present 
invention, only a simple operation Is needed to load 
reliably the process carbidge into the main assembly 
of image forming apparatus, without losing the proper 
attitude of the process carbidge. 

While the invention has been described with ref­
erence to the structures disclosed herein, it is not con­
fined to the details set forth and this application is in­
tended to cover such modifications or changes as 
may come within the purposes of the improvements 
or the scope of the following claims. 

Cl alms 

1. An image forming apparatus usable with a proc­
ess cartridge (1) comprising an image bearing 
member and process means actable on said im­
age bearing member, comprising: 

guide means (10), contactable with said 
process cartridge, for guiding in the loading direc­
tion the process carbidge to be loaded into a main 
assembly of said apparatus; 

positioning means (5) for positioning said 
process carbidge, which is in the disengaged 
state from said guide means, into the loading lo­
cation; and 

pressing means {20) for pressing said 
process means onto said positioning means. 

2. An image forming apparatus in accordance with 
Claim 1, wherein said guide means guides, in the 
loading direction, a first guided member and a 
second guided member, which protrude outward 
from a frame structures located on both sides in 
the axial direction of said image bearing member. 

3. An image forming apparatus in accordance with 
Claim 2, wherein said first guided member and 
second guided member extend in a direction from 
the cleaning means to the developing means and 
are elongated. 

4. An image forming apparatus in accordance with 
Claim 2, wherein said first guided member and 
second guided member are differently shaped. 

5. An image forming apparatus in accordance with 
Claim 2, wherein a third guided member is addj.: 
tionally provided above said first guided member, 
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rotates in the counterclockwise direction, whereby the 
engagement between the thrust rail section 126b and 
the thrust guide section 112b is broken. 

With the above arrangement, the positioning of 
the process cartridge 112 in the thrust direction is car- ·5 
ried out based on the engagement between the thrust 
guide section 112b and the thrust rail section 126b. 

Moreover, at the final stage when the loading of 
the process cartridge 112 is completed, the thrust rail 
section 126b and the thrust guide section 112b are not 10 

in the engaged state, and the force in the thrust direc-
tion is not imparted on the process cartridge. There-
fore, it is not necessary to increase the rigidity of the 
process cartridge 112 more than usual, and also, the 
positioning by the positioning section 115 is accurate- 15 

ly carried out. 
Incidentally, the so-called process cartridge in 

each of the above mentioned preferred embodiments 
is a cartridge which is realized by integrating a charg-
ing device, developing device, cleaning device, and 20 

photosensitive drum into a single unit which can be 
loaded into or unloaded from the main assembly of an 
image forming apparatus (for example, developing 
apparatus, laser beam printer, and the like); a car-
tridge which is realized by integrating at least one of 25 

the charging device, developing device, and cleaning 
device, and the photosensitive drum into a single unit 
which can be loaded into and unloaded from the main 
assembly of the image forming apparatus (for exam-
ple, copying apparatus, laser beam printer, and the 30 

like); or a cartridge which .is realized by integrating at 
least the developing device and the photosensitive 
drum into a single unit which can be loaded into or un­
loaded from the apparatus main assembly (for exam-
ple, copying apparatus, laser beam printer, and the 35 

like). 
As was described above, according to the above 

mentioned fifth to eighth preferred embodiments, 
since a sliding passage regulating means regulates 
the positioning of the process cartridge in the perpen- 40 

dicular direction to its sliding direction, the above 
mentioned process cartridge is loaded in its proper lo­
cation within the main assembly of the image forming 
apparatus. Therefore, a satisfactory image is formed 
by these image forming apparatus. 45 

Further, the self weight of the process cartridge 
is used in order for the sliding passage regulating 
means to regulate the positioning of the process car­
tridge in the direction perpendicular to its sliding direc-
tion during the process in which this process cartridge 50 

slides within the main assembly of the image forming 
apparatus, and at the time when this sliding move-
ment ends, the above mentioned positioning regula-
tion is completed. 

In addition, the positioning in the sliding direction 55 

of the above mentioned process cartridge and the 
positioning in the direction regulated by the above 
menti~~ed sliding l?ass_a~e regulating means are 
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regulated by the loaded state of this process car­
tridge. Therefore, in order to carry out the three­
dimenslonal positioning of this process cartridge in 
the loaded state and obtain the optimum process car­
tridge positioning result, only one remaining position­
ing direction has to be taken care of. Because of this 
reason, the positioning in this remaining direction can 
be accurately carried out. 

As was explained above, according to the present 
invention, only a simple operation is needed to load 
reliably the process cartridge into the main assembly 
of image forming apparatus, without losing the proper 
attitude of the process cartridge. 

While the invention has been described with ref­
erence to the structures disclosed herein, it is not con­
fined to the details set forth and this application is in­
tended to cover such modifications or changes as 
may come within the purposes of the improvements 
or the scope of the following claims. 

Claims 

1. An image forming apparatus usable with a proc­
ess cartridge (1) comprising an image bearing 
member and process means actable on said im­
age bearing member, comprising: 

guide means (10), contactable with said 
process cartridge, for guiding in the loading direc­
tion the process cartridge to be loaded into a main 
assembly of said apparatus; 

positioning means (5) for positioning said 
process cartridge, which is in the disengaged 
state from said guide means, into the loading lo­
cation; and 

pressing means (20) for pressing said 
process means onto said positioning means. 

2. An image forming apparatus in accordance with 
Claim 1, wherein said guide means guides, in the 
loading direction, a first guided member and a 
second guided member, which protrude outward 
from a frame structures located on both sides in 
the axial direction of said image bearing member. 

3. An image forming apparatus in accordance with 
Claim 2, wherein said first guided member and 
second guided member extend in a direction from 
the cleaning means to the developing means and 
are elongated. 

4. An image forming apparatus in accordance with 
Claim 2, wherein said first guided member and 
second guided member are differently shaped. 

5. An image forming apparatus in accordance with 
Claim 2, wherein a third guided member is addi­
tionally provided above said first guided member, 
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and said third guided member is deviated toward 
said developing means. 

6. An image forming apparatus in accordance with 
Claim 1, wherein said process cartridge contains 
as a unit a charging means, developing means, 
and cleaning means, as said processing means, 
and an electrophotosensitive drum as said image 
bearing member, and can be loaded into or un­
loaded from the main assembly of said image 
forming apparatus. 

7. An image forming apparatus in accordance with 
Claim 1, wherein said process cartridge contains 
as a unit at least one of a charging means, devel­
oping means, and cleaning means, as said proc­
ess means, and an electrophotosensitive drum 
as said image bearing member, and can be load­
ed into or unloaded from the main assembly of 
said image forming apparatus. 

8. An image forming apparatus in accordance with 
Claim 1, wherein said process cartridge contains 
as a unit at least a developing means, as said 
process means, and an electrophotographic 
drum as said image bearing member, and can be 
loaded into or unloaded from the main assembly 
of said image forming apparatus. 

9. An image forming apparatus in accordance with 
Claim 1, wherein said image forming apparatus is 
an electrophotographic copying machine. 

10. An image forming apparatus in accordance with 
Claim 1, wherein said image forming apparatus is 
a laser beam printer. 

11. An image forming apparatus in accordance with 
Claim 1, wherein said image forming apparatus is 
a facsimile apparatus. 

12. An image forming apparatus usable with a proc­
ess cartridge comprising an image bearing mem­
ber and process means, comprising: 

a guide member of which guide surface 
extends in the loading/unloading direction of said 
process cartridge, and 

a pressing member for pressing said proc­
ess cartridge onto the guide surface of said guide 
member, as well as presses said process car­
tridge, which is out of engagement with said guide 
surface, into its proper loading location. 

13. An image forming apparatus comprising a proc­
ess cartridge, which comprises an image bearing 
member and a process means which acts on said 
image bearing member, and an image forming 
.!IPP~~~~ m11in _ass~mbly, which is capable of ac-
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cepting said process cartridge, comprising: 
a first engaging member mounted to said 

process cartridge; 
a first engaged member which is mounted 

to said image forming apparatus main assembly 
and remains engaged with said first engaging 
member while said process cartridge is slid, 
thereby regulating the sliding passage of said 
process cartridge within said image forming ap­
paratus main assembly; 

a second engaging member mounted to 
said process cartridge; and 

a second engaging member which is 
mounted to said image forming apparatus main 
assembly and remains engaged with said second 
engaging member while said process cartridge 
slides, thereby regulating the location of said 
process cartridge in the direction perpendicular to 
its sliding direction, 

wherein when said process cartridge is in 
a proper loading location within said image form­
ing apparatus main assembly, said second en­
gaging member and said second engaged mem­
ber are not in engaged state. 

14. An image forming apparatus in accordance with 
Claim 13, wherein said process cartridge con­
tains as a unit a charging means, developing 
means, cleaning means, and the image bearing 
member, and can be loaded into or unloaded from 
said image forming apparatus main assembly. 

15. An image forming apparatus in accordance with 
Claim 13, wherein said process cartridge con­
tains as a unit at least one of a charging means, 
developing means, and cleaning means, and the 
image bearing member, and can be loaded into or 
unloaded from said image forming apparatus 
main assembly. 

16. An image forming apparatus in accordance with 
Claim 13, wherein said cartridge contains as a 
unit at least a developing means and an image 
bearing member, and can be loaded into or un­
loaded from said Image forming apparatus main 
assembly. 

17. A process cartridge which can be loaded into the 
main assembly of an image forming apparatus, 
comprising: 

a frame structure; 
an image bearing member; 
process means which works with said im­

age bearing member; 
a first projection which projects outward 

from a side wall of said frame structure in an axial 
direction of said image bearing member; 

a second projection provided above said 
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first projection; and 
a third protrusive section which projects 

outward from an opposite side wall of said frame 
structure. 

18. A process cartridge in accordance with Claim 17, 
wherein said first projection extends in the direc­
tion from a cleaning means location to a develop­
ing means location, and is elongated. 

19. A process cartridge in accordance with Claim 17, 
wherein said second projection extends in a di­
rection from the image bearing member location 
to a cleaning means location, and is elongated. 

20. A process cartridge in accordance with Claim 17, 
wherein said third projection extends in a direc­
tion from a cleaning means location to a develop­
ing means location, and is elongated. 

21. A process cartridge in accordance with Claim 17, 
wherein said first projection is located above an 
axis of said image bearing member. 

22. A process cartridge in accordance with Claim 17, 
wherein said second projection is formed approx­
imately parallel to said first projection, and said 
second projection is deviated toward developing 
means compared to said first projection. 

23. A process cartridge in accordance with Claim 17, 
wherein said first projection is wider and longer 
than said second projection. 

24. A process cartridge In accordance with Claim 17, 
wherein, on a side where said first and second 
projections are formed, a cam is provided, which 
comes in contact with a solid member on the ap­
paratus main assembly side during the loading, 
and opens a cover member which covers the 
transfer region of the image bearing member. 

25. A process cartridge in accordance with Claim 17, 
wherein said protrusive section is wider than said 
first protrusive section. 

26. A process cartridge in accordance with Claim 17, 
wherein said first protrusive section is approxi­
mately 5 mm in width and 50 mm in length. 

27. A process cartridge in accordance with Claim 17, 
wherein said second protrusive section is approx­
imately 2 mm in width and 35 mm in length. 

28. A process cartridge in accordance with Claim 17, 
wherein said third protrusive section is approxi­
mately 5 mm to 7 mm in width and 50 mm in 
length. 
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29. A process cartridge in accordance with Claim 17, 
wherein the protrusive height of said first protru­
sive section is approximately 5 mm from said 
frame structure surface. 

30. A process cartridge in accordance with Claim 17, 
wherein the protrusive height of said second pro­
trusive section is approximately 3 mm from said 
frame structure surface. 

31. A process cartridge in accordance with Claim 17, 
wherein the protrusive height of said protrusive 
section is approximately 8 mm from said frame 
structure surface. 

32. A process cartridge in accordance with Claim 17, 
wherein said process cartridge is a cartridge con­
tains as a unit a charging means, developing 
means, and cleaning means, as said processing 
means, and an electrophotosensitive drum as 
said image bearing means, and can be loaded 
into or unloaded from the main assembly of said 
image forming apparatus. 

33. A process cartridge in accordance with Claim 17, 
wherein said process cartridge contains as a unit 
at least one of a charging means, developing 
means, and cleaning means, as said process 
means, and an electrophotosensitive drum as 
said image bearing member, and can be loaded 
into or unloaded from the main assembly of said 
image forming apparatus. 

34. A process cartridge in accordance with Claim 17, 
wherein process cartridge contains as a unit at 
least a developing means, as said process 
means, and an electrophotosensitive drum as 
said image bearing means, and can be loaded 
into or unloaded from the main assembly of said 
image forming apparatus. 

35. An image forming apparatus forforming an image 
on a recording medium, usable with a process 
cartridge comprising: 

a frame structure; 
an image bearing member; 
process means which works with said im­

age bearing member; 
a first projection which projects outward 

from a side wall of said frame structure in an axial 
direction of said image bearing member; 

a second protrusive section provided 
above said first projection; and 

a third projection which projection outward 
from an opposite side wall said frame structure in 
the axis direction of said image bearing means; 

wherein 
a first guide member for guiding said first 
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projection; 
a second guide member for guiding said 

second projection; and 
a third guide member for guiding said third · 

projection. 5 

36. An image forming apparatus in accordance with 
Claim 35, wherein said process cartridge re­
ceives a pressure from a pressing means on the 
apparatus main assembly side. 10 

37. An image forming apparatus in accordance with 
Claim 35, wherein said pressing means compris­
es a spring member and a rotatable roller, and 
presses said first projeetion of said process car- 15 

tridge upon said first guide member; presses said 
second projection upon said second guide mem-
ber; and presses said third projection upon said 
third guide member. 

38. An image forming apparatus in accordance with 
Claim 35, wherein said image forming apparatus 
in an electrophotographic copying machine. 

20 

39. An image forming apparatus in accordance with 25 

Claim 35, wherein said image forming apparatus 
is a laser beam printer. 

40. An image forming apparatus in accordance with 
Claim 35, wherein said image forming apparatus 30 

is a facsimile apparatus. 
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