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drawal opposite the first direction. The drawer may include a 
housing configured to house each image forming portion, a 
projecting portion coupled to the housing and protruding in 
the first direction, and a Support portion coupled to the pro 
jecting portion. An engagement of the Support portion with 
the guide regulates movement of the drawer upward or down 
ward during installation and withdrawal. 
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IMAGE-FORMING DEVICE HAVING 
REMOVABLE DRAWER AND STOPPER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is a continuation of U.S. 
patent application Ser. No. 13/729,762, filed Dec. 28, 2012, 
which is a continuation of U.S. patent application Ser. No. 
13/239,788, filed Sep. 22, 2011, now U.S. Pat. No. 8,346,124, 
issued Jan. 1, 2013, which is a continuation of U.S. patent 
application Ser. No. 13/020,603, filed Feb. 3, 2011, now U.S. 
Pat. No. 8,050,592, issued Nov. 1, 2011, which is a continu 
ation of U.S. patent application Ser. No. 1 1/523,628, filed 
Sep. 20, 2006, now U.S. Pat. No. 7,907,868, issued Mar. 15, 
2011, which claims priority from Japanese Patent Application 
Nos. 2005-280199 filed Sep. 27, 2005 and 2005-374659 filed 
Dec. 27, 2005, the entire contents of which are incorporated 
herein by reference. 

FIELD 

0002 Aspects of the invention relate to image-forming 
devices and process cartridges. 

BACKGROUND 

0003 Tandem style color laser printers are known for their 
use as image-forming devices in electrophotography. For 
example, the laser printer described in Japanese Patent Appli 
cation Publication No. 2003-107838 is equipped with several 
image-forming portions including a photosensitive drum, 
developing device, charger, etc. that are housed inside the 
main unit casing. Each of the image-forming portions is 
housed in a drawer and is configured so that the drawer can be 
drawn out from the main unit casing and the developing 
device can be replaced. 
0004 Such an image-forming device often have guiding 
walls that extend from the front to the back inside the main 
unit casing and which are used to guide the insertion and 
removal of the drawer. Additionally, when the drawer has 
been removed, Support portions that are positioned at the rear 
of the drawer come into contact with the downward-facing 
Surfaces of the guiding walls so that the guiding walls bear the 
upward load from each Support portion and Vertical inclina 
tion of the drawer is limited. 
0005. However, when parts in the drawer are heavy, the 
load on the Support portions increases when the drawer is 
pulled out making it more difficult to insert or remove the 
drawer. As a countermeasure, it is conceivable that locating 
the support portions closer to the rear would reduce the load 
on the support portions. However, when the drawer is 
extended rearward to locate the support portions farther back, 
the device increases in size. 

SUMMARY 

0006 Aspects of the present invention are directed to an 
image forming device including a casing having a guide, 
image forming portions configured to form images on a 
recording medium, and a drawer configured to be installed in 
and withdrawn from the casing along the guide in a first 
direction for installation and in a second direction for with 
drawal opposite the first direction. The drawer may include a 
housing configured to house each image forming portion, a 
projecting portion coupled to the housing, the projecting por 
tion protruding from the housing in the first direction, and a 
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first Support portion coupled to the projecting portion, 
wherein an engagement of the first Support portion with the 
guide regulates movement of the drawer upward or down 
ward during installation and withdrawal. 
0007 According to another aspect of the invention, a pro 
cess cartridge is configured to be installed in and withdrawn 
from a casing of an image forming device along a guide in a 
first direction for installation and a second direction opposite 
the first direction for withdrawal. The process cartridge may 
include image forming portions configured to form images on 
a recording medium, a housing configured to house each 
image forming portion, wherein the image forming portions 
are configured to be removable from the housing, a projecting 
portion coupled to the housing, the projecting portion pro 
truding from the housing in the first direction, and a first 
Support portion coupled to the projecting portion, wherein an 
engagement of the first Support portion with the guide regu 
lates movement of the drawer upward or downward during 
installation and withdrawal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a lateral cross-section showing a schematic 
configuration of the laser printer according to aspects of the 
invention. 
0009 FIG. 2 is a lateral cross-section diagram showing the 
front Surface cover open. 
0010 FIG. 3 is a lateral cross-section showing the drawer 
in a partly withdrawn state. 
0011 FIG. 4 is a lateral cross-section diagram showing the 
withdrawal motion of the drawer. 
0012 FIG. 5 is a lateral cross-section showing the drawer 
partly removed. 
0013 FIG. 6 is a lateral cross-section diagram showing the 
front Surface cover open on the laser printer according to 
other aspects of the invention. 
0014 FIG. 7 is a lateral cross-section diagram showing the 
drawer in a partly withdrawn state. 
0015 FIG. 8 is a lateral cross-section diagram showing the 
withdrawal motion of the drawer. 
0016 FIG. 9 is a lateral cross-section showing the drawer 
partly removed. 
0017 FIG. 10 is a lateral cross-section showing a sche 
matic configuration of the laser printer according to addi 
tional aspects of the invention. 
0018 FIG. 11 is a lateral cross-section diagram showing 
the front surface cover open. 
0019 FIG. 12 is a lateral cross-section showing the drawer 
partly removed. 
0020 FIG. 13 is a lateral cross-section showing the with 
drawal motion of the drawer. 
0021 FIG. 14 is a lateral cross-section diagram showing 
the drawer removed from the main unit casing in the laser 
printer according to aspects of the invention. 
0022 FIG. 15 is a lateral cross-section showing the Sup 
port portion in contact with a stopper. 
0023 FIG. 16 is a lateral cross-section showing a guide 
guiding a first Support. 
0024 FIG. 17 is a lateral cross-section showing the guide 
guiding the first Support. 
0025 FIG. 18 is a lateral cross-section showing the guide 
guiding the first Support. 
0026 FIG. 19 is a lateral cross-section showing the posi 
tion of the drawer partly withdrawn. 
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DETAILED DESCRIPTION 

0027. Overall Configuration of Laser Printer 
0028 FIG. 1 is a lateral cross-section showing a schematic 
configuration of the laser printer 1 as an image-forming 
device. Note also that in the description below, the right side 
corresponds to the front in each figure. 
0029. The laser printer 1 is a tandem-style color laser 
printer equipped with the main unit casing 2. The front Sur 
face (one side) of the main unit casing 2 has an opening 2A 
and the front cover 3, which can open and close, covers the 
opening 2A. Leaving the front cover 3 open makes it possible 
install or remove the drawer 25 or the belt unit 15 in the main 
unit casing 2 and eliminate jams that occur. Additionally, a 
paper-receiving tray 5, which is where the paper4 that is used 
as a recording medium will be output after image formation, 
is formed on the upper Surface of the main unit casing 2. 
0030 Underneath the main unit casing 2, the paper feed 
tray 7, in which the image-forming paper 4 rests, is installed 
so that it can be pulled forward. In the paper feed tray 7, is a 
paper pressure plate 9, which can move at an angle so that 
tension from the spring 8 will push the front edge of the paper 
4 upwards. Also, above the front edge of the paper feed tray 7 
is a pick-up roller 10 and a separation pad 11, which presses 
against the pick-up roller 10 under tension from a spring (not 
shown). Furthermore, above the pick-up roller 10 and at an 
angle, is a pair of paper feed rollers 12, above which are a pair 
of resist rollers 13 and a pair of guides 14A and 14B. 
0031. The paper 4 that is uppermost in the paper feed tray 
7 is pushed by the paper pressure plate 9 toward the pick-up 
roller 10 and, when held between the pick-up roller 10 and the 
separating pad 11, will be separated into individual sheets by 
the rotation of the pick-up roller 10. Then, the paper 4 that is 
fed in from between the pick-up roller 10 and the separating 
pad 11 is fed into the resist roller 13 by the paper feed roller 
12. At the resist roller 13, the paper 4 undergoes alignment 
correction and then is fed to the downstream side at a specific 
interval, where the guides 14A and 14B guide the paper 4 onto 
the conveyor belt 18 in the belt unit 15. 
0032. The belt unit 15, which can be inserted into or 
removed from the main unit casing 2, is equipped with a 
conveyor belt 18 that is suspended horizontally between the 
pair of belt support rollers 16 and 17. The conveyor belt 18 is 
circular belt made from polycarbonate or other resin. Rear 
belt support roller 17 is driven by a motor and moves cycli 
cally in a counterclockwise direction in FIG. 1, transporting 
the paper4 that rests on its upper Surface. The inner Surface of 
the conveyor belt 18 has four transfer rollers 19 arranged 
front-to-back, in a line, at specific intervals and opposing the 
photosensitive drums 31 in the image-forming portion 26, 
which will be described below, and the conveyor belt 18 is 
held between the each of the photosensitive drums 31 and 
their corresponding transferrollers 19. During printing, a bias 
is applied between the transfer rollers 19 and the photosensi 
tive drums 31. 
0033. Underneath the belt unit 15 is the cleaning roller 21, 
which removes toner or paper dust that adheres to the con 
veyor belt 18. The cleaning roller 21 includes a metal axle 
with a foamed silicon material around it and it faces the metal 
back-up roller 22 in the belt unit 15 with the conveyor belt 18 
in between. A specific bias is applied between the cleaning 
roller 21 and the back-up roller 22 that causes the toner and 
other debris on the conveyor belt 18 to be drawn electrically 
to the cleaning roller 21. Additionally, the metal recovery 
roller 23 is in contact with the cleaning roller 21, which 
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removes the toner and other debris adhering to the surface. 
Also, there is a blade 24 that is in contact with that recovery 
roller 23 to scrape off toner or debris adhering to the surface. 
0034. There is a scanner module 27 in the upper part of the 
interior of the main unit casing 2 and there is a drawer 25 
beneath (interior of the opening 2A) that. The belt unit 15 
described above is located on the bottom of the drawer 25. 
0035. Using a high-speed scan, the scanner module 27 
fires the laser light L for each color onto the surface the 
corresponding photosensitive drum 31 based on the specified 
image data. 
0036. The drawer 25 is equipped with four image-forming 
portions 26 that correspond to each of the following colors: 
magenta, yellow, cyan and black. These image-forming por 
tions 26 are arranged in a line that goes front to back. Each of 
the image-forming portions 26 is configured and equipped 
with a photosensitive drum 31 as an image carrier, a Scorotron 
charger 32 and an image-developing cartridge 34 as a devel 
oping device. Additionally, the drawer 25 is equipped with a 
housing 50, which has four cartridge receiving portions 30 
that are lined up front to back. Each of the cartridge receiving 
portions 30 is inclined vertically. The developing cartridges 
34 can be attached to or removed from the cartridge receiving 
portions 30. Also, the photosensitive drum 31 of each of the 
image-forming portions 26 as well as the Scorotron charger 
32, which is next to the photosensitive drum 31 are held inside 
the housing 50 on the bottom edge of each of the cartridge 
receiving portions 30. Note also that, as explained below, the 
drawer 25 is installed so that it can be withdrawn freely as 
well as inserted or removed from the main unit casing 2. 
0037. The photosensitive drum 31 includes a grounded, 
metal drum main unit that is covered with a surface layer of 
polycarbonate or other photosensitive layer that has a positive 
Static charge. 
0038. The scorotron charger 32 is placed so that it is 
behind the photosensitive drum 31, inclined upward, sepa 
rated by a specific distance so that there is no contact with the 
photosensitive drum 31 and facing the photosensitive drum 
31. The Scorotron charger 32 generates a corona discharge 
from a wire made of, for example, tungsten (not shown) and 
imparts a uniform, positive charge to the Surface of the pho 
tosensitive drum 31. 
0039. The developing cartridge 34 has an upper interior 
portion that contains a toner chamber 38 and a supply roller 
39, the developing roller 40 and a layer thickness-regulating 
blade 41. Each toner chamber 38 contains a nonmagnetic, 
single component toner, which carries a positive charge, in 
yellow, magenta, cyan or black as developing agents, respec 
tively. Also, each of the toner chambers 38 has an agitator 42 
to stir the toner. 
0040. The supply roller 39 includes a metal axle covered 
with an electrically conductive foam material. The develop 
ing roller 40 includes a metal axle covered with an electrically 
conductive rubber material. The toner released from the 
toner-housing chamber 38 is fed to the developing roller 40 by 
the rotation of the supply roller 39. Friction between the 
supply roller 39 and the developing roller 40 provides the 
toner with a positive charge. Then, the rotation of the devel 
oping roller 40 feeds the toner to a space between the layer 
thickness-regulating blade 41 and the developing roller 40, 
where friction provides the toner with an additional charge. 
The regulating blade 41 removes excess toner from the devel 
oping roller 40 and leaves a thin layer of uniform thickness of 
toner on the developing roller 40. 
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0041. When the photosensitive drum 31 rotates, the 
Scorotron charger 32 applies a uniform positive charge to the 
surface of the drum 31. Subsequently, the drum 31 is exposed 
to light transmitted by the high-speed laser Scanner from the 
scanner module 27 forming the electrostatic latent image 
corresponding to the image to be formed on the paper 4. 
0042. Next, the rotation of the developing roller 40 causes 
the positively charged toner to be applied to the surface of the 
photosensitive drum 31 having the electrostatic latent image 
formed thereon. In this way, an image is formed where the 
toner adheres to the exposed portions of the surface of the 
photosensitive drum 31. 
0043. Subsequently, the toner images carried on the sur 
faces of each of the photosensitive drums 31 are transferred 
sequentially to the paper 4 by the negatively charged bias 
applied to the transferrollers 19 when the paper 4, transported 
by the conveyor belt 18, passes through each of the transfer 
positions between the photosensitive drums 31 and the trans 
fer rollers 19. In this way, the paper 4, with the transferred 
toner images, is transported to the fixing unit 43. 
0044) The fixing unit 43 is placed toward the rear of the 
conveyor belt 18 inside the main unit casing 2. The fixing unit 
43 is equipped with a halogen lamp or other heat Source, as 
well as a heating roller 44 and, beneath the heating roller 44. 
a pressure roller 45 that opposes the heating roller 44 and is 
pressed against and turned by the heating roller 44. In the 
fixing unit 43, the paper 4, which carries a four-color toner 
image, is held, transported and heated by the heating roller 44 
and the pressure roller 45, which causes the toner image to 
become fixed to the paper 4. The heat-fixed paper 4 is trans 
ported to the discharge roller 47, placed at the top of the main 
unit casing 2 by the transport roller 46 that is placed at the 
upper rear of the fixing unit 43, and ejected into the afore 
mentioned paper-receiving tray 5 by the discharge roller 47. 
0045 Drawer Support Structure 
0046 FIG. 2 is a lateral cross-section diagram showing the 
front cover 3 open. FIG. 3 is a lateral cross-section diagram 
showing the drawer 25 partly withdrawn. FIG. 4 is a lateral 
cross-section diagram showing the restriction of the with 
drawal movement of the drawer 25. FIG. 5 is a lateral cross 
section diagram showing the drawer 25 partly removed. 
0047. The drawer 25 is equipped with a housing 50 that 
houses the four image-forming portions 26 described above 
and a handle 51 formed on the upper part of the front of the 
housing 50. Also, on the back portion of the housing 50, is an 
extending portion 52, which has the same height and width 
dimensions as the housing 50 and projects rearward. Note 
also that the back of the housing 50 projects further rearward 
towards the bottom. The front of the extending portion 52 
vertically overlaps the section of the housing 50 that projects 
rearward. Additionally, the rear edge of the extending portion 
52 is a perpendicular surface (in other words, the surface is at 
a right angle to the withdrawal direction of the drawer 25). A 
projecting portion 53, which projects partly rearward at the 
top of the rear edge, is formed across the entire width. The 
fixing unit 43 described above is located in a position that is 
below (in other words at right angles to the direction of 
withdrawal) the projecting portion 53 and also behind the 
extending portion 52 when the drawer 25 is installed inside 
the casing 2. 
0048. The first support 54, which is made from a freely 
rotating body, is attached to both the right and left lateral 
surfaces of the extending portion 52 at the top. Additionally, 
the second support 55, which is made from a freely rotating 
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body, is attached to both the left and right lateral surfaces of 
the projecting portion 53. The second support 55 is slightly 
larger than the outside diameter of the first support 54. The 
second support 55 is attached farther back and slightly higher 
than the first support 54. Also, the support wall 56 projects 
horizontally toward the outside front to back (in the with 
drawal direction), and is formed farther forward than the first 
support 54 on the upper edge of the housing 50 on both lateral 
surfaces. The support wall 56 is equipped with the downward 
facing horizontal surface 56A, which extends front to back, 
and the downward-facing guiding surface 56B, which is 
inclined upward toward the front and joins the front edge. 
0049. On the other end, a vertical pair of guiding walls 58 
and 59 is located inside the main unit casing 2 on the right and 
left sides of the drawer 25. Each of the guiding walls 58 and 
59 extends along the longitudinal direction (horizontal direc 
tion) and has approximately the same lengthwise dimensions 
as the drawer 25. Additionally, the upper guiding wall 58 has 
a downward-facing guiding Surface 58A and the lower guid 
ing wall 59 has an upward-facing surface 59A. The guiding 
surfaces 58A and 59A are positioned so that they are parallel 
to and face each other at a specific distance. Also, the pair of 
supports 54 and 55 in the drawer 25 is able to enter the groove 
60 that is formed between the two guiding walls 58 and 59 
(the two guiding surfaces 58A and 59A). When the first 
Support 54 comes into contact with the lower guiding Surface 
59A and the second support 55 comes into contact with the 
upper guiding surface 58A, the drawer 25 is supported by the 
guiding walls 58 and 59. Furthermore, the upward-facing 
guiding surface 59B, which inclines upward at the front edge, 
is formed at the rear edge of the lower guiding wall 59, joining 
the rear edge of the guiding surface 59A. 
0050. Additionally, the support wall 56 of the drawer 25 is 
placed inside the groove 60 between the two guiding walls 58 
and 59 so that it does not come into contact with the vertical 
guiding surfaces 58A and 59A. Additionally, the stopper 61 is 
located at the front edge position of the lower guiding Surface 
59A (the front edge position of the groove 60). The stopper 61 
can be a rotating body that rotates freely. In one aspect, the 
stopper 61 could be a rotating axle with an external covering 
of rubber or other elastic material. Note also that the outside 
diameter of the stopper 61 is greater than the outside diameter 
of the first support 54. The stopper 61 supports the drawer 25 
by Supporting the Support wall 56 on its upper Surface. 
0051 Operation of Illustrative Aspects 
0052. When the drawer 25 is installed in the main unit 
casing 2, the guiding surface 56B of the support wall 56 will 
rest on the upper surface of the stopper 61 and the first support 
54 will rest on top of the guiding surface 59B of the guiding 
wall 59, so that the stopper 61 and the guiding wall 59 will 
support the drawer 25 in a horizontal position. At this point, 
each of the photosensitive drums31 will be in contact with the 
conveyor belt 18, as shown in FIGS. 1 and 2. 
0053. When the drawer 25 is withdrawn from the main 
unit casing 2, first the front cover 3 is opened, as shown in 
FIG. 2, and then the drawer 25 is withdrawn toward the front. 
At that point, with the withdrawing motion, the guiding of the 
guiding surfaces 56B and 59B will cause the front edge of the 
support wall 56 and the first support 54 to be raised up at 
nearly the same time and the drawer 25 will move forward and 
upward. Since each of the photosensitive drums 31 of the 
drawer 25 is separated from the conveyor belt 18, the photo 
sensitive drums 31 will not rub against the conveyor belt 18, 
which makes it possible to pull the drawer 25 out smoothly. 



US 2014/0314441 A1 

0054 As shown in FIG.3, as the horizontal surface 56A of 
the support wall 56 rides up on the stopper 61, the first support 
54 rides up on top of the guiding surface 59A of the lower 
guiding wall 59 and the second support 55 comes into contact 
with the guiding surface 58A of the upper guiding wall 58. In 
this state, the counterclockwise (as shown in the FIG. 3) 
rotation moment around the stopper 61 takes effect in the 
drawer 25 and the lower guiding wall 59 uses the rotation 
moment to support the downward load that is received from 
the first support 54. Also, in this state, the lower edge of the 
drawer 25 (the lower edge of the photosensitive drums 31) is 
Supported in a position that is higher than the guide 14A, 
located near the lower edge of the opening 2A. 
0055. If the drawer 25 is withdrawn even farther from the 
position shown in FIG. 3, the two supports 54 and 55 will 
come into contact with their respective guiding walls 58 and 
59, which will restrict the inclined movement of the drawer 25 
and the drawer 25 will be guided forward, while maintaining 
a horizontal position. Next, when the center of gravity of the 
drawer 25 moves farther forward than the position of the 
stopper 61, the clockwise rotation moment around the stopper 
61 will take effect and the rotation moment will cause the 
upper guiding wall 58 to bear the upward load from the 
second support 55 in the drawer 25. 
0056. Next, as shown in FIG. 4, when the drawer 25 is 
withdrawn to a position where nearly the entire housing 50 is 
exposed outside the opening 2A, the first Support 54 comes 
into contact with the rear surface of the stopper 61 and both 
Support 54 and stopper 61 engage and the withdrawal move 
ment of the drawer 25 is restricted. Here, when the outside 
diameter of the first support 54 is greater than the outside 
diameter of stopper 61 (more accurately, when the center of 
the first support 54 is higher than the center of stopper 61), 
when both support 54 and stopper 61 come into contact with 
each other, the first support 54 rides up on the stopper 61 and 
there is a risk that the drawer 25 will come out of alignment. 
In contrast, according to this aspect because the outside diam 
eter of the first support 54 is smaller than the outside diameter 
of the stopper 61 (the center of the first support 54 is lower 
than the center of the stopper 61) it is less likely that support 
54 and stopper 61 will become disengaged. As such, the 
drawer 25 can be kept from coming out of alignment. In this 
way, it is possible to replace each of the developing cartridges 
34 while the drawer 25 is pulled out. 
0057. When removing the drawer 25 from the main unit 
casing 2 from the state shown in FIG. 4, the handle 51 is 
grasped and the front edge of the drawer 25 is lifted up, which 
causes the rear edge of the drawer 25 to incline downward. 
This causes the second support 55 to come into contact with 
the lower guiding surface 59A and then for the first support 54 
to rise up from the lower guiding surface 59A, releasing the 
engagement between the Support 54 and the stopper 61 (see 
FIG.5.). Here, the first support 54 and the stopper 61 can both 
rotate freely, so the engagement can be released easily. Note 
also that FIG. 5 shows the state after the drawer 25 has been 
inclined, so the rear of the drawer 25 is shown inclined 
slightly upward and the handle that is located in the back of 
the drawer 25 (not shown) is grasped. With the drawer in an 
inclined position, if the drawer 25 is pulled upward and at an 
angle, the drawer 25 will separate from the main unit casing 
2. In this way, by removing the drawer 25 from the main unit 
casing 2, the belt unit 15 or the drawer 25 can be replaced 
(such as when the photosensitive drums 31 have become 
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worn) or maintenance inside the main unit housing can be 
carried out, Such as clearing jams. 
0058. Note also that when the drawer 25, which has been 
removed from the main unit casing 2, is going to be inserted 
back into the main unit casing 2, the above procedure would 
be reversed and the drawer 25 would be positioned so that the 
rear edge is inclined downward and, after inserting the two 
support portion 54 and 55 into the groove 60, the drawer 25 
would be pushed inside in a horizontal position. When the 
first support 54 reaches the guiding surface 59B of the guiding 
wall 59, the stopper 61 reaches the guiding surface 56B of the 
support wall 56 and the drawer 25 moves downward at an 
angle while maintaining a position that is nearly horizontal, 
reaching an installed position and each of the photosensitive 
drums31 will come into contact with the upper surface of the 
conveyor belt 18. 
0059. The aspects described above make it possible to 
easily remove the drawer 25 because the support portions 54 
and 55, which restrict the vertically inclined movement of the 
drawer 25, are positioned farther back than the housing 50 and 
the load on the support portions 54 and 55 is reduced when the 
drawer 25 is removed. Additionally, because the first support 
54 is positioned on the projecting portion 53, which projects 
behind the housing 50, other parts can be arranged in the 
space (the space that overlaps with the projecting portion 53) 
behind the housing 50, preventing an increase in the size of 
the device. 

0060 Also, behind the drawer 25 in the main unit casing 2. 
the fixing unit 43 is placed in a position that overlaps with the 
projecting portion 53, so space can be used efficiently. 
0061 Additionally, because both of the support portions 
54 and 55 are made from rotating bodies, when the drawer 25 
is pulled out or pushed in, the amount of friction generated 
between the support portions 54, 55 and the guiding walls 58 
and 59 is reduced, which can allow for smooth operation. 
0062. When pulling out the drawer 25, the movement can 
be restricted by engaging the stopper 61 of the main unit 
casing 2, which acts as an interlocking module of the drawer 
25, with the first support 54. When the drawer 25 does not 
have to be removed from the main unit casing 2, the engage 
ment between the stopper 61 and the first support can prevent 
accidental removal of the drawer 25. 

0063. Also, the fact that the drawer 25 can be removed 
from the main unit casing 2 makes it very useful when per 
forming maintenance inside the main unit casing 2. 
0064. Furthermore, configuration of the drawer 25 is sim 
pler, because the first support 54 serves as the interlocking 
module that engages with the stopper 61. 
0065. Additionally, the drawer 25 is supported by placing 
the support wall 56 on the top of the stopper 61 that is located 
in the main unit casing 2. When a rotation moment is gener 
ated around the stopper 61 in the drawer 25, the support 
portions 54 and 55 come into contact with and are supported 
by the guiding walls 58 and 59, which restrict the inclined 
movement of the drawer 25. 

0066. Additionally, because the stopper 61 is made from a 
rotating body, when pulling out or inserting the drawer 25, the 
amount of friction generated between the stopper 61 and the 
support wall 56 is reduced, which can make the action of 
pulling out the drawer 25 easier. 
0067 Furthermore, because the stopper 61 also restricts 
the withdrawal movement of the drawer 25, the configuration 
of the main unit casing 2 can be simplified. 
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0068 Also, there is no need to provide a separate groove to 
accommodate the Support wall 56 inside the main unit casing 
2 because the support wall 56 is located between the pair of 
guiding surfaces 58A and 59A, which are vertically opposed. 
This can improve the use of space and allow the device to be 
made more compact. 
0069. Additionally, the drawer 25 is separated from the 
conveyor belt 18 by the guiding surfaces 56B and 59B as it is 
pulled out. For this reason, the drawer 25 can be pulled out 
Smoothly without any rubbing between the image-forming 
portions 26 and the conveyor belt 18. 
0070 Next, we will explain additional aspects with refer 
ence to FIGS. 6 through9. Note also that during the following 
explanation, the configuration will be described to the extent 
that it differs from the above-described figures and aspects 
and the same references will be used to describe elements that 
are similar to those above and description of those elements 
will be omitted. FIG. 6 is a lateral cross-section diagram that 
shows the front cover 3 open. FIG. 7 is a lateral cross-section 
diagram that shows the drawer 65 partially pulled out. FIG. 8 
is a lateral cross-section diagram that shows the restricted 
withdrawal of the drawer 65. FIG. 9 is a lateral cross-section 
diagram that shows the drawer 65 partially removed. 
0071. Instead of the support portions 54 and 55 according 

to the above aspects, the drawer 65 that has the laser printer 
1A is equipped with one Support 66 that includes a rotating 
body that can rotate freely on both the left and right sides of 
the projecting portion 53. The outside diameter of the support 
66 is greater than that of the stopper 61 and it has a width that 
is only slightly smaller than the distance between the two 
guiding surfaces 58A and 59A. Also, the guiding surface 59C, 
which has a rising front edge and guides the Support 66, is 
formed on the rear edge of the bottom guide wall 59 in the 
main unit casing 2. 
0072 Furthermore, a pair of stoppers, e.g., latches 68 is 
located to the right and left near the lower inside of the 
opening 2A in the main unit casing 2. These latches 68 project 
inward and have hook-shaped tips 68A. On the other side, the 
interlocking module 69, which can engage with the tip 68A of 
the latch 68, protrudes on the lower left and right sides of the 
extending portion 52 in the drawer 65. 
0073. As shown in FIG. 6, when the drawer 65 has been 
properly installed in the main unit casing 2, the guiding Sur 
face 56B of the support wall 56 rests on the top of the stopper 
61 and the support 66 rests on top of guiding surface 59C of 
the guiding wall 59, which supports the drawer 65 in a hori 
Zontal position. Additionally, when the drawer 65 is pulled 
forward from this state, along with the pulling motion, the 
front edge of the support wall 56 and the support 66 are lifted 
up almost simultaneously by the two guiding surfaces 56B 
and 59C, and the drawer 65 moves upward and forward at an 
angle. This causes each of the photosensitive drums 31 of the 
drawer 65 to separate from the conveyor belt 18. 
0.074 Next, as shown in FIG. 7, as the horizontal surface 
56A of the support wall 56 rides up on the stopper 61, the 
support 66 rides up on the guiding surface 59A of the guiding 
wall 59. In this state, the rotation moment takes effect in a 
counterclockwise direction around the stopper 61 in the 
drawer 65 and the rotation moment causes the lower guiding 
wall 59 to support the downward load from the support 66. 
0075. In the process where the drawer 65 is pulled out, the 
support 66 comes into contact with the guiding walls 58 and 
59, which restrict the vertically inclined movement of the 
drawer 65 and the drawer 65 is guided forward while main 
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taining a vertical position. Also, once the center of gravity of 
the drawer 65 is out in front of the stopper 61, a rotation 
moment takes effect in a clockwise direction in the diagram 
around the stopper 61 in the drawer 65 and the rotation 
moment causes the upper guiding wall 58 to take and Support 
the upward load from the support 66. 
0076 And, as shown in FIG. 8, when the drawer 65 is 
pulled out to the position where the housing 50 is nearly 
completely exposed to the outside of the opening 2A, the 
interlocking module 69 of the drawer 65 engages with the tip 
68A of the latch 68 and restricts the withdrawing movement 
of the drawer 65. 

(0077. As shown in FIG. 8, when removing the drawer 65 
from the main unit casing 2, the tip 68A of the latch 68 is lifted 
up, releasing the interlocking module 69. As shown in FIG.9. 
while pulling the drawer 65 forward, the support 66 raises up 
the rear edge of the drawer 65 slightly, so that it goes over the 
stopper 61, which releases the drawer 65 from the main unit 
casing 2. At this point, the Support 66 and the stopper 61 are 
both able to rotate freely and the outside diameter of the 
support 66 is greater than that of the stopper 61 (the center of 
the support 66 is higher than the center of the stopper 61), so 
the support 66 can roll over the stopper 61. 
0078 Next, we will explain other aspects with reference to 
FIGS. 10 through 13. 
0079. Note also that during the following explanation, the 
configuration will be described to the extent that it differs 
from the above figures and aspects and the same references 
for those elements that are similar to the elements described 
and omit any description of them. 
0080 FIG. 10 is a lateral cross-section diagram that shows 
a schematic configuration of the laser printer 1B. FIG. 11 is a 
lateral cross-section diagram that shows the front cover 3 
open. FIG. 12 is a lateral cross-section diagram that shows the 
drawer 70 partially pulled out. FIG. 13 is a lateral cross 
section diagram that shows the restricted withdrawing move 
ment of the drawer 70. 

I0081. The laser printer 1B is equipped with a vertical pair 
of guiding walls 71 and 72, which are inclined toward the 
front edge and which extend front-to-back (horizontally) on 
the right and left sides of the drawer 70 in the main unit casing 
2. In other words, according to this aspect the withdrawal 
direction of the drawer 70 is inclined at an angle with respect 
to the upper surface of the conveyor belt 18. The upper guid 
ing wall 71 has a guiding surface 71A that faces downward 
and the lower guiding wall 72 has a guiding surface 72A that 
faces upward. The two guiding surfaces 71A and 72A are 
parallel and opposed to each other and separated by a specific 
amount of space. Additionally, there is a groove 73 between 
the two guiding walls 71 and 72 (the two guiding surfaces 
71A and 72A). Furthermore, the front edge (at the front edge 
of the groove 73) of the lower guiding surface 71A has a 
stopper 74 that is made of a rotating body that can rotate 
freely. 
0082 Elsewhere, as in the drawer 25 described with ref 
erence to FIGS. 1-5, the drawer 70 is equipped with a housing 
77that houses four image-forming portions 26 and an extend 
ing portion 78 that extends in a rearward direction and a 
projecting portion 79 that projects partially rearward from the 
rear upper corner of the extending portion 78 (behind the 
direction of the extension). Inside the main unit casing 2, the 
fixing unit 43 is located behind the housing 77 (behind the 
extending portion 78) and at right angles to the projecting 
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portion 79 so that it overlaps the direction of withdrawal 
(along the direction of the guiding walls 71 and 72). 
I0083. Additionally, in the drawer 25 in FIGS. 1-5, a first 
support 80 made from a freely rotating body is attached to the 
left and right lateral surfaces of the extending portion 78 and 
a second Support 81, made of a freely rotating body, is 
attached to the right and left lateral Surfaces of the projecting 
portion 79. Furthermore, on the upper edge of the right and 
left lateral surfaces of the housing 77, in front of the first 
support 80 and extending along the direction of withdrawal 
(in other words, along the direction of the guiding walls 71 
and 72), is a plate-like, support wall 82. The support wall 82 
has a downward-facing linear Surface 82A, which extends 
front-to-back. Also, the support wall 82 is arranged to avoid 
contact with the vertical guiding surfaces 71A or 72A in the 
groove 73. 
0084. As shown in FIGS. 10 and 11, when the drawer 70 is 
properly installed inside the main unit casing 2, the first 
Support 80 is positioned at the rear edge of the lower guiding 
surface 72A and the second support 81 is not in the groove 73. 
If the drawer 70 is pulled forward in this state, the first support 
80 will be guided upward along the guiding surface 72A, 
which will cause the drawer 70 to move diagonally upward 
and each of the photosensitive drums 31 will separate from 
the conveyor belt 18. 
I0085. Next, as shown in FIG. 12, if the drawer 70 is pulled 
out even further, the second Support 81 goes into the groove 
73 and the two support portions 80 and 81 come into contact 
with the guiding surfaces 71A and 72A of the guiding walls 
71 and 72, which restrict the vertically inclined movement of 
the drawer 70. Note also that in the state in FIG. 12, a rotation 
moment in the counterclockwise direction takes effect around 
the stopper 74 in the drawer 70 and the lower guiding wall 72 
supports the downward load from the first support 80. Once 
the center of gravity of the drawer 70 is in front of the stopper 
74, a rotation moment in a clockwise direction will take effect 
around the stopper 74 in the drawer 70 and the upper guiding 
wall 71 will support the upward load from the second support 
81 due to the rotation moment. 

0086. Then, as shown in FIG. 13, when the drawer 70 is 
pulled out to the position where the housing 77 is nearly 
completely exposed outside the opening 2A, the first Support 
80 engages with the stopper 74 and the withdrawing move 
ment of the drawer 70 is restricted. 

0087. If the drawer 70 is pulled out of the main unit casing 
2 from the state shown in 

I0088 FIG. 13, the front edge of the drawer 70 will belifted 
up and, after releasing the first support 80 and the stopper 74, 
it will be possible to remove the drawer 70 from the main unit 
casing 2 by pulling forward on the drawer 70. 
I0089. Next, other aspects will be described with reference 
to FIGS. 14 through 19. 
0090. Note also that during the following explanation, the 
configuration will be described to the extent that it differs 
from FIGS. 1-5 and the same references will be used for 
elements that are similar to those previously described and 
description of them will be omitted. 
0091 FIG. 14 is a lateral cross-section diagram that shows 
the drawer 90 removed from the main unit casing 2. FIG. 15 
is a lateral cross-section diagram that shows the stopper 61 in 
contact with a guide portion 91. FIGS. 16 through 18 are 
lateral cross-section diagrams that show the process of the 
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first support 54 being guided by the guide 92. FIG. 19 is a 
lateral cross-section diagram that shows the state of the 
drawer 90 partially removed. 
0092. A synthetic resin guide portion 91 is located on both 
the right and left lateral surfaces of the drawer 90 in the laser 
printer 1C. The synthetic resin guide portion 91 fills in the 
space between the first support 54 and the second support 55. 
When the drawer 90 is placed in a horizontal position (see 
FIG. 19), the bottom surface of the guide portion 91 becomes 
the guiding surface 91A, which is inclined so that the front 
edge will go down. The guiding Surface 91A is basically 
formed along the common contact line between the two por 
tions 54 and 55. 
0093. Also, on the main unit casing 2 at the front edge (the 
front edge of the groove 60) of the guiding surface 59A of the 
lower guiding wall 59 is the stopper 61 described above and 
behind it, the guide or stopper 92. The guide 92 is made of 
plastic and is equipped with an inclined surface 92A that is 
tilted on the front end. The rear end side of the inclined 
surface 92A is aligned with the guiding surface 59A and is 
constituted so that its front end is aligned with the upper 
surface of the stopper 61. 
0094. To install the drawer 90 in the main unit casing 2 
after it has been removed, first, as shown in FIG. 14, the front 
edge of the drawer 90 is raised up and angled downward and 
rearward, while maintaining the inclined position, inserting 
the rear edge of the drawer 90 into the opening 2A of the main 
unit casing 2 and inserting each of the left and right Support 
portions 54 and 55 into the groove 60 between the guiding 
walls 58 and 59. Then, when the second support 55 passes the 
top of the stopper 61, it comes into contact with the guiding 
surface 91A of the guide portion 91 as shown in FIG. 15 and 
the rear edge of the drawer 90 is supported by the stopper 61. 
At this point, the guide portion 91 causes the stopper 61 and 
the guide or stopper 92 to go between the two support portions 
54 and 55, keeping them from catching. If the drawer 90 is 
pushed rearward from this state, the guide portion 91 will 
slide back along the stopper 61, guided by the guiding Surface 
91A of the guide portion 91 and, as shown in FIG.16, the first 
Support 54 will go over the stopper 61, making contact with 
the inclined surface 92A of the guide or stopper 92. 
(0095 Next, when the front edge of the drawer 90 is low 
ered (when the hand holding the front edge of the drawer 90 
is relaxed), the first support 54 slides rearward over the 
inclined surface 92A and the drawer 90 rotates clockwise 
with the first support 54 at the center and, as shown in FIG. 17. 
the second Support 55 comes into contact with the guiding 
surface 58A of the upper guiding wall 58. Then, as shown in 
FIG. 18, when the first support 54 comes into contact with the 
guiding surface 59A of the guiding wall 59, the rotation of the 
drawer 90 stops and the drawer 90 is supported in a horizontal 
position. In this way, the inclined surface 92A guides the 
drawer 90 downward and rearward (to the interior) and the 
second support 55 goes accurately deep into the groove 60. 
Thus, the drawer 90 can be kept from falling out because the 
entry of the drawer 65 was shallow and the second support 55 
slipped out the front from the front edge of the guiding wall 
58. When the drawer 90 is pushed rearward (see FIG. 19) 
from the state in FIG. 18, the installation of the drawer 90 will 
be complete when the drawer 90 reaches the proper installa 
tion position (not shown). 
(0096) Next, as shown in FIG. 19, when pulling out the 
drawer 90 after it has been installed in the main unit casing 2. 
the drawer 90 is guided by the vertical guiding surfaces 58A 
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and 59A and is drawn horizontally forward. Next, when the 
first support 54 reaches the front edge of the guiding wall 59. 
the first Support 54 contacts and engages the stopper 92, so the 
pulling out motion of the drawer 90 is restricted. 
0097. Next, to remove the drawer 90 from the main unit 
casing 2, the front edge of the drawer 90 is lifted upward at an 
angle. Then, the first support 54 moves upward and forward at 
an angle along the inclined Surface 92A of the guide or stop 
per 92 and the drawer 90 turns in a counterclockwise direc 
tion, moving into an inclined position with the front edge 
raised (see FIGS. 16 and 17). If the front edge of the drawer 90 
is raised even further from this state, then, as shown in FIG. 
15, the first support 54 goes beyond the stopper 61 and the 
guiding surface 91A of the guide portion 91 rides up on top of 
the stopper 61. At that point, by holding the rear edge of the 
drawer 90 and moving the drawer 90 upward at an angle, the 
drawer 90 can be removed from the main unit casing 2 as 
shown in FIG. 14. 
0098. The above aspect makes it possible to remove the 
drawer 90 easily from the main unit of the device by moving 
it upward in the direction of withdrawal from a withdrawn 
position. Additionally, if the direction of withdrawal and the 
direction of removal are the same for the drawer 90, there is a 
risk that the drawer 90 will be pulled all the way out during 
withdrawal, but with this configuration, the direction of with 
drawal and the direction of removal of the drawer 90 are 
different, which prevents the drawer 90 from being removed 
accidentally. 
0099. Also, when installing the drawer 90 in the main unit 
casing 2, the first Support 54 is guided along the inclined 
surface 92A of the guide 92, so the drawer 90 (first support 
54) drops down and is pushed into the interior. Because the 
first support 54 supports the drawer 90 in a stable manner and 
keeps it from tipping over, the drawer 90 can be installed 
Smoothly. 
0100 Additionally, by rotating the drawer 90 so that its 
front edge rises, the engagement of the first Support 54 and the 
stopper 92 and the stopper 61 can be released, so the drawer 
90 can be easily removed from the main unit casing 2. 
0101. Furthermore, because there is a guideportion 91 that 

restricts the entry of the guide or stopper 92 and the stopper 61 
in between the support portions 54 and 55, the guide or 
stopper 92 and stopper 61 can be prevented from getting 
caught in between the pair of support portions 54 and 55 when 
the drawer 90 is installed or removed, which allows for 
Smoother operation. 
0102 Operation can also be made smoother when install 
ing or removing the drawer 90 because the stopper 61 is 
guided by the guiding surface 91A, which is located on the 
guide portion 91. 
0103) This invention is not limited to the aspects described 
above. Other aspects would also be contained within the 
Scope the invention and, moreover, it would also be possible 
to implement various other aspects not described that are 
within the scope of the invention without departing from the 
invention. 
0104 (1) In each of the aspects described above, examples 
were disclosed in which laser printer were used where the 
image was transferred from the image carrier (photosensitive 
drum) to the recording medium (paper). However, one skilled 
in the art will appreciate that these aspects could also be used 
in color laser printers, which transfer the image to the record 
ing medium using an intermediate transfer device (interme 
diate transfer belt or intermediate transfer drum). 
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0105 (2) In each of the aspects described above, printers 
are described in which four colors oftoner, yellow, magenta, 
cyan and black, were used, although aspects could be used in 
applications having two colors oftoner, Such as red and black 
or six colors of toner, etc. 
0106 (3) In each of the aspects described above, printers 
are described in which just the developing cartridges in the 
image-forming portions can be inserted into or removed from 
the housing of the drawer. However, it would also be possible 
to insert or remove other component elements (photosensitive 
drum, charger, etc.) of the image-forming portions from the 
housing. 
0107 (4) In each of the aspects described above, the guid 
ing walls are formed on the left and right sides, in upper and 
lower pairs with their guiding Surfaces opposing each other. 
However, it would also be possible to have a configuration 
with just a guiding wall on the right and left sides, for 
example, and to use the upper and lower Surfaces of the 
guiding walls as guiding Surfaces and for the pair of Support 
portions located on the drawer side be in contact with the 
upper and lower guiding Surfaces. 
0.108 (5) In each of the aspects above, the fixing units 
overlap the underside of the projecting portion that projects 
out of the rear upper surface of the drawer (pullout module). 
One skilled in the art will appreciate however that it would 
also be possible, for example, to arrange the fixing units so 
that they overlap the upper side of the projecting portion or to 
have the fixing units overlapped between projecting portion 
that projects to both the right and left sides. 
0109 (6) In some aspects described above, the drawer is 
configured so that when pulled out, the front edges and rear 
edges of the drawer are simultaneously raised, thereby sepa 
rating from the conveyor belt. It will appreciated that the 
drawer could be configured so that the front edge and rear 
edge of the drawer rises at different times, in which case, the 
amount of force required to raise the drawer could be made 
lower than when both ends are raised simultaneously. 
What is claimed is: 

1. An image forming device comprising: 
a main casing having an opening: 
a drawer configured to move in a first direction from an 

inner position in which the drawer is located at an inner 
side of the main casing to an outer position in which the 
drawer is located at an outer side of the main casing and 
configured to Support a plurality of photosensitive 
drums arranged along the first direction, the drawer 
including an engagement portion disposed closer to a 
rear edge of the drawer than to a front edge of the drawer, 
the rear edge of the drawer being an edge of the drawer 
furthest from the opening when the drawer is at the inner 
position, the front edge of the drawer being an edge of 
the drawer closest to the opening when the drawer is at 
the inner position; 

a guide provided in the main casing and configured to guide 
the drawer, and 

a stopper provided in the main casing, disposed below the 
guide, and disposed closer to the front edge of the drawer 
than to the rear edge of the drawer when the drawer is at 
the inner position, 

wherein the engagement portion engages with the stopper 
when the drawer is at the outer position, 
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wherein the stopper includes a hook and the engagement 
portion engages with the hook of the stopper when the 
drawer is at the outer position, and 

wherein the stopper is a latch. 
k k k k k 


