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(54) SHEET STORAGE APPARATUS AND IMAGE FORMING APPARATUS

(57) A sheet storage apparatus (40) includes a sheet
housing portion (141), a handle (142) for drawing the
sheet housing portion (141), and a cover member (143).
The sheet housing portion (141) is drawably disposed in
the apparatus main body (10) and configured to house
a sheet. The cover member (143) is mounted to an end
portion of the sheet housing portion (141) in a drawing

direction and having, in a portion facing the handle (142),
a recess (70) toward a sheet housing portion (141). A
contact portion (74) configured to come into contact with
the sheet housing portion (141) is disposed at a position
corresponding to a portion in which the recess is formed,
on a facing surface of the cover member (143), the facing
surface facing the sheet housing portion (141).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a sheet storage
apparatus and an image forming apparatus.

2. Description of the Related Art

[0002] Conventionally, a sheet storage apparatus in-
cluding a sheet housing portion that is drawably disposed
in an apparatus main body and houses sheets, a handle
for drawing the sheet housing portion, and a cover mem-
ber that is mounted to an end portion of the sheet housing
portion in a drawing direction and has, in a portion facing
the handle, a recess toward the sheet housing portion
has been known.
[0003] As the above-described sheet storage appara-
tus, an apparatus in which a handle is arranged on a
cover member and both ends of the cover member in a
sheet width direction are mounted to an end portion of a
sheet housing portion in a drawing direction is described
in Japanese Patent No. 4733606.
[0004] However, in some cases, appearance quality
of the apparatus may be degraded due to a cover mem-
ber in which variability with respect to a predetermined
shape has occurred during manufacturing.

SUMMARY OF THE INVENTION

[0005] According to an aspect of the present invention,
a sheet storage apparatus includes a sheet housing por-
tion, a handle for drawing the sheet housing portion, and
a cover member. The sheet housing portion is drawably
disposed in the apparatus main body and configured to
house a sheet. The cover member is mounted to an end
portion of the sheet housing portion in a drawing direction
and having, in a portion facing the handle, a recess to-
ward a sheet housing portion. A contact portion config-
ured to come into contact with the sheet housing portion
is disposed at a position corresponding to a portion in
which the recess is formed, on a facing surface of the
cover member, the facing surface facing the sheet hous-
ing portion.
[0006] According to an aspect of the present invention,
it is possible to reduce degradation in appearance quality
of an apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a schematic transparent front view illustrat-
ing an entire configuration of a color copier;
FIG. 2 is a perspective view of a paper feed cassette;
FIG. 3 is an exploded perspective view of the paper

feed cassette;
FIGS. 4A and 4B are diagrams for explaining how
to mount a paper feed cover to a paper feed tray;
FIG. 5 is a perspective view of the paper feed cover
and a main body cover;
FIG. 6A is an exploded perspective cross-sectional
view of the paper feed cassette;
FIG. 6B is a perspective cross-sectional view of the
paper feed cassette;
FIG. 7 is a horizontal cross-sectional view of a vicinity
of a recess of the paper feed cover;
FIG. 8 is a cross sectional view cut along A-A in FIG.
7; and
FIG. 9 is a cross-sectional view of the paper feed
cassette in the vicinity of a facing rib.

[0008] The accompanying drawings are intended to
depict exemplary embodiments of the present invention
and should not be interpreted to limit the scope thereof.
Identical or similar reference numerals designate identi-
cal or similar components throughout the various draw-
ings.

DESCRIPTION OF THE EMBODIMENTS

[0009] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the present invention.
[0010] As used herein, the singular forms "a", "an" and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise.
[0011] In describing preferred embodiments illustrated
in the drawings, specific terminology may be employed
for the sake of clarity. However, the disclosure of this
patent specification is not intended to be limited to the
specific terminology so selected, and it is to be under-
stood that each specific element includes all technical
equivalents that have the same function, operate in a
similar manner, and achieve a similar result.
[0012] An embodiment of the present invention will be
described in detail below with reference to the drawings.
[0013] FIG. 1 is a schematic transparent front view il-
lustrating an entire configuration of a color copier, as one
example of an image forming apparatus according to an
embodiment of the present invention.
[0014] In FIG. 1, a reference numeral 1 denotes a color
copier of an intra-body paper ejection type using an elec-
trophotographic system, which is illustrated as an exam-
ple of an image forming apparatus according to the em-
bodiment of the present invention.
[0015] In FIG. 1, a Z direction indicates a vertical di-
rection, a Y direction indicates a front-back direction (cor-
responding to an axial direction) of the apparatus, and
an X direction indicates a left-right direction of the appa-
ratus.
[0016] The color copier 1 includes an apparatus main
body 10 that serves as a housing of the entire image
forming apparatus and has an approximately box shape
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with an open top surface (uppermost surface), and an
image reading unit 2 that is arranged above the apparatus
main body 10 and reads an image of a document. The
color copier 1 further includes an image forming unit 3
that is arranged inside the apparatus main body and
records or forms an image on paper, which is one exam-
ple of a sheet, on the basis of image information that is
read by the image reading unit 2 or that is transmitted
from an external apparatus, such as a personal compu-
ter.
[0017] Furthermore, includes a support 11 by which a
paper ejection space 12 for ejecting paper with a record-
ed image is formed between the image reading unit 2
and the image forming unit 3 and which supports and
fixes the image reading unit 2 above the image forming
unit 3 so as to surround side surfaces of the paper ejection
space 12 in at least two directions is included. Moreover,
a paper feed unit 4 that is arranged in a lowermost part
of the apparatus main body 10 and feeds a sheet (indi-
cating a sheet recording medium including copy paper,
an overhead projector (OHP) resin sheet, thick paper, a
postcard, and the like; hereinafter, representatively re-
ferred to as "paper") to a paper conveying path as a sheet
conveying path, a paper ejection unit 5 that is arranged
above the image forming unit 3 and ejects paper with a
recorded image to the paper ejection space 12, and a
paper conveying path 6 that is arranged between the
paper feed unit 4 and the paper ejection unit 5 are includ-
ed.
[0018] The image reading unit 2 includes a contact
glass 20 that is mounted to a top surface portion of the
support 11 and serves as a document table on which a
document is placed, a light source 21 that is arranged
just below the contact glass 20 and applies light to a
document while moving, an imaging forming lens 22 that
forms an image by reflected light from the document, an
image sensor 23, such as a charge coupled device
(CCD), that is arranged at an imaging forming position
of the imaging forming lens 22 and serves as a reading
unit for reading a document image, a plurality of mirrors
that reflect and guide reflected light from the document
to the imaging forming lens 22, and the like.
[0019] Further, a pressure plate 24 for pressing a doc-
ument placed on the contact glass 20 is arranged in an
upper part of the image reading unit 2. It may be possible
to install an automatic document feeder (ADF) that au-
tomatically feeds a document to the contact glass 20,
instead of the pressure plate 24.
[0020] The image forming unit 3 includes four process
cartridges 3Y, 3C, 3M, and 3K corresponding to toner of
four colors of yellow, cyan, and magenta, which are three
primary colors of color materials, and black, which is a
achromatic color, a writing unit 30 that is arranged below
the four process cartridges 3Y, 3C, 3M, and 3K and writes
a latent image on each of photoconductor drums (to be
described later), four toner bottles 31Y, 31C, 31M, and
31K for storing new toner of colors corresponding to the
process cartridges 3Y, 3C, 3M, and 3K, a transfer unit

32 on which a toner image formed by each of the process
cartridges 3Y, 3C, 3M, and 3K is temporarily transferred
and which subsequently transfers the toner image to pa-
per, and a fixing unit 33 that fixes the toner image to the
paper.
[0021] The process cartridges 3Y, 3C, 3M, and 3K are
arranged in order of yellow, cyan, magenta, and black
from upstream along a moving direction (an arrow Xa in
the figure) of an outer peripheral surface of an interme-
diate transfer belt 32a (to be described later). The proc-
ess cartridges 3Y, 3C, 3M, and 3K respectively include,
around photoconductor drums Y, C, M, and K that are
latent image bearers configured to rotate in clockwise
directions when viewed from front, charging units that
perform a charging process on outer peripheries of the
photoconductor drums Y, C, M, and K, developing units
30Y, 30C, 30M, and 30K that visualize electrostatic latent
images formed on the photoconductor drums Y, C, M,
and K by the writing unit 30 (to be described later) into
single-color toner images using toner of the correspond-
ing colors, cleaning units that performs cleaning by col-
lecting non-transferred toner remaining on the outer pe-
ripheries of the photoconductor drums Y, C, M, and K
after transfer, and the like, and are configured to be at-
tachable to and detachable from the apparatus main
body 10.
[0022] The writing unit 30 includes a polygon mirror,
an fθ lens, and the like, performs scanning while emitting
laser beams from a laser emitting apparatus on the basis
of image information that is input from the image reading
unit 2, a personal computer, an external scanner, or the
like, selectively exposes the uniformly-charged outer pe-
ripheries of the photoconductor drums Y, C, M, and K to
reduce surface potential of the irradiated portions, and
forms electrostatic latent images on the photoconductor
drums.
[0023] The toner bottles 31Y, 31C, 31M, and 31K are
individually filled with new toner of the corresponding four
colors, and configured to supply toner of the correspond-
ing colors to the developing units 30Y, 30C, 30M, and
30K of the process cartridges 3Y, 3C, 3M, and 3K through
conveying paths.
[0024] The transfer unit 32 includes the intermediate
transfer belt 32a as an intermediate transfer member that
is an endless belt having a multi-layer structure and made
with elastic resin, four supporting rollers 32b, 32c, 32d,
and 32e by and around which the intermediate transfer
belt 32a is supported and tensely extended (extended
with a tensile force, the same applies to the following),
four primary transfer rollers 32f that respectively face the
photoconductor drums Y, C, M, and K across the inter-
mediate transfer belt 32a, a secondary transfer roller 32g
that is arranged at a position facing the supporting roller
32b, and the like.
[0025] The supporting roller 32b is a driving roller that
is connected to a driving unit, and has a function to cause
the intermediate transfer belt 32a to rotate in the direction
of the arrow Xa in the figure. The secondary transfer roller
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32g is arranged and installed (installed with certain ar-
rangement or arranged at a determined position, the
same applies to the following) at a position facing the
supporting roller 32b (hereinafter, referred to as the "driv-
ing roller 32b") across the intermediate transfer belt 32a.
A cleaning device 32h that performs cleaning by scraping
off residual toner attached to an outer periphery of the
intermediate transfer belt 32a is arranged in the vicinity
of the supporting roller 32c.
[0026] Each of the primary transfer rollers 32f functions
as a transfer bias (transfer voltage) applying unit of a
contact-application system, which is arranged and in-
stalled, in consideration of image degradation due to void
discharge, at a certain position that is slightly deviated
downstream in the conveying direction of the intermedi-
ate transfer belt 32a from a correct position at which the
primary transfer roller 32f comes into contact with each
of the photoconductor drums Y, C, M, and K with a short-
est center-to-center distance across the intermediate
transfer belt 32a. Each of the primary transfer rollers 32f
is connected to a bias power source, and configured to
be able to apply primary transfer bias (apply voltage, the
same applies to the following) from a back surface (inner
periphery) of the intermediate transfer belt 32a.
[0027] The secondary transfer roller 32g is biased by
a biasing unit so as to come into pressure contact with
the intermediate transfer belt 32a along an outer periph-
ery of the driving roller 32b, so that a secondary transfer
nip is formed in a space formed with the driving roller
32b. Further, the driving roller 32b serves as a contact-
type transfer bias application unit that is connected to the
bias power source. Furthermore, the secondary transfer
roller 32g may serve as the transfer bias application unit,
and in this case, transfer bias with polarity opposite to
that of a toner image to be transferred.
[0028] The fixing unit 33 is configured such that a fixing
nip is formed between a fixing belt 33c, which is an end-
less belt that is tensely extended between a fixing roller
33a and a heating roller 33b, and a pressurizing roller
33d as a pressurizing member that comes into pressure
contact with the fixing belt 33c (contacted by pressure,
the same applies to the following), heat and pressure are
applied, in the fixing nip, to paper that has been conveyed
through the paper conveying path 6 (to be described lat-
er), and the toner image that has been transferred at the
secondary transfer nip of the transfer unit 32 as described
above is melted to adhere to and be fixed to the paper.
[0029] The paper feed unit 4 includes paper feed cas-
settes 40 and 41 serving as sheet storage apparatuses
that can be drawn from the apparatus main body 10 and
store or stock, as sheets, predetermined paper with dif-
ferent largeness or size, paper feed rollers 42 and 43 that
come into pressure contact with the stocked sheets from
above at predetermined pressure, and the like. The paper
feed unit 4 causes the paper feed rollers 42 and 43 to
feed the sheets stored in the paper feed cassettes 40
and 41 to the paper conveying path 6 (to be described
later) on the basis of a control signal of a control unit.

[0030] The paper feed unit 4 further includes a manual
feed tray 44 on which arbitrary paper with certain large-
ness or size within a range of predetermined conveyable
largeness or size is placed, and a paper feed roller 45
that feeds the paper. The paper feed unit 4 is able to feed
the paper placed on the manual feed tray 44 to the paper
conveying path 6 (to be described later) by causing the
paper feed roller 45 to rotate.
[0031] The paper ejection unit 5 includes a paper dis-
charge tray 5a that is formed as a slope below the paper
ejection space 12 between the above-described toner
bottles 31Y, 31C, 31M, and 31K and the image reading
unit 2 in the apparatus main body 10, and a discharge
roller pair 5b that ejects (discharges) the paper that has
passed through the fixing unit 33 to the discharge tray
5a through the paper conveying path 6 (to be described
later). In this manner, the color copier 1 of the present
embodiment includes a paper ejection unit of an intra-
body paper ejection type that has a function to stack the
paper ejected by the discharge roller pair 5b onto the
discharge tray 5a.
[0032] The paper conveying path 6 includes a normal
conveying path 6a of a vertical conveying system (vertical
path system) that performs conveyance from bottom to
top, i.e., from the paper feed unit 4 that is arranged in a
lower part of the apparatus main body 10 to the paper
ejection unit 5 that is arranged in an upper part of the
apparatus main body 10, and a reverse conveying path
6b that reverses paper for duplex printing. The conveying
paths as described above can be switched from one to
the other by a switching claw 6c such that paper that has
been guided to the reverse conveying path 6b by the
switching claw 6c and conveyed to an upper part 6e of
the reverse conveying path 6b by a reverse conveying
roller pair 6d is reversed in a switch-back manner along
with reverse rotation of the reverse conveying roller pair
6d, and then conveyed to the normal conveying path 6a
located anterior to a registration roller pair 6f.
[0033] In the normal conveying path 6a and the reverse
conveying path 6b, a plurality of conveying roller pairs
are arranged at certain intervals corresponding to mini-
mum paper size, and paper is conveyed by causing the
conveying roller pairs to rotate while the conveying roller
pairs sandwich the paper. Further, the registration roller
pair 6f is arranged on the normal conveying path 6a below
the secondary transfer nip, and the registration roller pair
6f adjusts a timing to convey paper to the secondary
transfer nip on the basis of a command issued from the
control unit.
[0034] The paper feed cassettes 40 and 41 that are
characteristic units of the present embodiment will be
described below. The paper feed cassette 40 on an upper
stage and the paper feed cassette 41 on a lower stage
have the same configuration; therefore, the paper feed
cassette 40 on the upper stage will be described below.
[0035] FIG. 2 is a perspective view of the paper feed
cassette 40, and FIG. 3 is an exploded perspective view
of the paper feed cassette 40.
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[0036] The paper feed cassette 40 mainly includes a
paper feed tray 141 as a sheet housing portion, a handle
142, and a paper feed cover 143 as a cover member.
The paper feed tray 141 is drawably disposed in the ap-
paratus main body 10. Further, a top surface portion 141a
is arranged on an end portion of the paper feed tray 141
in a drawing direction (the positive Y direction in the fig-
ure). The top surface portion 141a is a portion that catch-
es eyes of a user when the paper feed cassette 40 is
drawn. Therefore, in view of good appearance, the top
surface portion 141a is formed in a planer shape without
irregularities. Furthermore, the top surface portion 141a
is a portion that catches eyes of the user when the paper
feed cassette 40 is drawn, and therefore, in some cases,
a seal in which the way to set paper in the top surface
portion 141a is written may be attached to this portion.
By forming the top surface portion 141a in a planer shape
without irregularities, it is possible to attach the seal in a
preferable manner. Moreover, a contacted portion 84
with which a contact rib 74 (see FIGS. 6A and 6B) of the
paper feed cover 143 (to be described later) comes into
contact is arranged in an end portion of the top surface
portion 141a in the drawing direction.
[0037] The paper feed cover 143 is mounted to an end
portion of the paper feed tray 141 in the drawing direction
and has, in an approximately central part thereof, a re-
cess 70 toward the paper feed tray 141. An opening 70a,
through which mounting portions 142a of the handle 142
pass, is arranged in the recess 70.
[0038] The handle 142 includes a gripper 142b that is
gripped by a user, and the mounting portions 142a to be
mounted to the paper feed tray 141. The mounting por-
tions 142a are arranged at two positions at a predeter-
mined interval in a paper feed direction (the X direction
in the figure). The handle 142 is mounted to the paper
feed tray 141 by inserting the mounting portions 142a
through the opening 70a that is arranged in the recess
70 of the paper feed cover 143 and fixing the mounting
portions 142a to the paper feed tray 141 with screws.
[0039] As illustrated in FIG. 2, the handle 142 is mount-
ed to the paper feed tray 141 such that the gripper 142b
of the handle 142 crosses the recess 70 of the paper
feed cover 143 in the paper feed direction (the X direc-
tion).
[0040] The paper feed tray 141, the handle 142, and
the paper feed cover 143 are resin molded products. In
the present embodiment, the handle 142 and the paper
feed cover 143 are separated. With this configuration, as
compared to a case in which the paper feed cover 143
and the handle 142 are integrally molded, it is possible
to simplify a mold structure. Further, by separating the
handle 142 and the paper feed cover 143, it is possible
to improve the degree of freedom of design.
[0041] FIGS. 4A and 4B are diagrams for explaining
how to mount the paper feed cover 143 to the paper feed
tray 141, in particular, FIG. 4A is a perspective view of a
vicinity of a lower end portion of the paper feed cassette
40 in the drawing direction, and FIG. 4B is a perspective

view of a vicinity of an end portion of the paper feed cas-
sette 40 in the drawing direction when viewed from a
direction (the negative Y direction) opposite to the draw-
ing direction.
[0042] As illustrated in FIG. 4A, three rectangular hold-
ing holes 72 are arranged at predetermined intervals in
the paper feed direction (the X direction) on a lower sur-
face portion 143a of the paper feed cover 143. Holding
protrusions 141c of the paper feed tray 141 are fitted in
the holding holes 72, so that the paper feed cover 143 is
held by the paper feed tray 141.
[0043] As illustrated in FIG. 4A, the mounting portions
142a of the handle 142 are fastened in an approximately
center in the paper feed direction on a bottom portion
141d of the paper feed tray 141. Further, the paper feed
cover 143 includes fastening portions 71 on one side and
the other side in the paper feed direction on a lower end
thereof. Furthermore, as illustrated in FIG. 4B, the paper
feed cover 143 further includes the fastening portion 71
in a vicinity of a positioning pin 141b that is arranged on
one end portion of the paper feed tray 141 in the paper
feed direction (one end portion in the negative X direc-
tion). Each of the fastening portions 71 includes a screw
through hole through which a screw penetrates. By in-
serting a screw in the screw through hole of each of the
fastening portions 71 and fastening the screws, the paper
feed cover 143 is mounted to the bottom portion 141d of
the paper feed tray 141.
[0044] FIG. 5 is a perspective view of the paper feed
cover 143 and a main body cover 10a.
[0045] Meanwhile, in FIG. 5, the handle 142 is re-
moved.
[0046] The paper feed cover 143 has the recess 70
toward the paper feed tray 141, and the opening 70a is
formed on the recess 70. With provision of the opening
70a and the recess 70, warpage toward the paper feed
tray 141 inevitably occurs in the recess 70 and a vicinity
of the recess 70 as compared to other portions on the
paper feed cover 143 that is a resin molded product, due
to shrink at the time of molding.
[0047] Because the handle 142 is to be mounted to the
paper feed tray 141, it is difficult to fix, to the bottom por-
tion 141d of the paper feed tray 141, a vicinity of the
center of the paper feed cover 143 in the X direction
where the recess 70 is formed. Further, it is difficult to
arrange a fixing portion of the paper feed cover 143 on
the top surface portion 141a of the paper feed tray 141
for an appearance (appearance quality) reason. There-
fore, parts of the paper feed cover 143 close to both ends
in the X direction are fixed (fastened) to the bottom portion
141d of the paper feed tray 141, instead of fixing (fasten-
ing) the vicinity of the center of the paper feed cover 143
in the X direction to the paper feed tray 141.
[0048] In this manner, the vicinity of the center, i.e., the
vicinity of the recess 70 of the paper feed cover 143 is
not fixed to the paper feed tray 141, and the paper feed
cover 143 is fixed to the paper feed tray 141 in such a
manner that warpage as indicated by an arrow X1 in the
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figure occurs. As a result, a level difference occurs be-
tween the main body cover 10a and the paper feed cover
143, so that appearance quality of the apparatus may be
degraded. In particular, in the present embodiment, as
indicated by an arrow X2 in the figure, warpage occurs
in the main body cover 10a in an opposite direction of
the warpage direction of the paper feed cover 143, so
that the level difference between the main body cover
10a and the paper feed cover 143 increases and appear-
ance quality of the apparatus is degraded.
[0049] To cope with this, in the present embodiment,
a contact portion that comes into contact with the paper
feed tray 141 is arranged in a portion corresponding to
the recess 70 on a facing surface of the paper feed cover
143, where the facing surface faces the paper feed tray
141, and the contact portion is brought into contact with
the paper feed tray 141 to reduce warpage of the paper
feed cover 143. This will be described in detail below with
reference to the drawings.
[0050] FIG. 6A is an exploded perspective cross-sec-
tional view of the paper feed cassette 40, and FIG. 6B is
a perspective cross-sectional view of the paper feed cas-
sette 40.
[0051] As illustrated in FIGS. 6A and 6B, on a back
surface 70b of the recess 70, which is a portion corre-
sponding to the recess 70 on the facing surface of the
paper feed cover 143 facing the paper feed tray 141, the
contact rib 74 that protrudes from the back surface 70b
is arranged. Further, the paper feed cover 143 includes
a facing rib 73 as a facing portion that faces the top sur-
face portion 141a of the paper feed tray 141 from below.
[0052] The contacted portion 84 is arranged on an end
portion of the top surface portion 141a of the paper feed
tray 141 in the drawing direction (the positive Y direction).
The contacted portion 84 includes a contact recess 84a
in which the contact rib 74 is fitted as illustrated in FIG. 6B.
[0053] FIG. 7 is a horizontal cross-sectional view of the
vicinity of the recess 70 of the paper feed cover 143, and
FIG. 8 is a cross-sectional view cut along A-A in FIG. 7.
[0054] As illustrated in FIG. 7, the contact rib 74 has a
certain length (denoted by W in the figure) in the X direc-
tion, and an end portion of the contact rib 74 in the positive
X direction is located at approximately the same position
as the position of an end portion of the opening 70a in
the positive X direction as indicated by a dashed line in
the figure. Further, the contact rib 74 protrudes from the
back surface 70b by α millimeters (mm). It is sufficient to
appropriately determine a protrusion amount of the con-
tact rib 74 in consideration of an amount of improvement
in warpage of the paper feed cover 143, part-to-part var-
iability, assembly performance, and strength of the con-
tact rib 74. In the present embodiment, the protrusion
amount of the contact rib 74 is set to be equal to or larger
than 1.0 mm and equal to or smaller than 1.5 mm. Further,
as illustrated in FIG. 8, an intrusion amount β of the con-
tact rib 74 (a pressed amount of the paper feed cover
143 by the paper feed tray 141) with respect to a bottom
surface of the contact recess 84a of the contacted portion

84 is set to be equal to or larger than 0.5 mm and equal
to or smaller than 1.0 mm.
[0055] If the protrusion amount of the contact rib 74
exceeds 1.5 mm, the contact rib 74 is easily deformed,
so that when the contact rib 74 comes into contact with
the bottom surface of the contact recess 84a, the contact
rib 74 may be deformed and it may become difficult to
achieve a desired warpage improvement effect. Further,
the contact rib 74 may be broken when the contact rib
74 comes into contact with the bottom surface of the con-
tact recess 84a. Furthermore, if the protrusion amount
exceeds 1.5 mm, the intrusion amount β with respect to
the bottom surface of the contact recess 84a increases,
so that it may become difficult to assemble the paper
feed cover 143. Therefore, it is preferable to set the pro-
trusion amount of the contact rib 74 to 1.5 mm or smaller.
[0056] If the protrusion amount is smaller than 0.5 mm,
it may be difficult to achieve an effect to improve warpage
of the paper feed cover 143 by the contact rib 74 due to
part-to-part variability. Therefore, it is preferable to set
the protrusion amount to 0.5 mm or larger.
[0057] In the present embodiment, if the fastening por-
tion 71 arranged on the end portion of the paper feed tray
141 in the paper feed direction (negative X direction) as
illustrated in FIG. 4B is fastened with a screw, a distal
end portion of the contact rib 74 is fitted into the contact
recess 84a. Then, a distal end of the contact rib 74 comes
into contact with the bottom surface of the contact recess
84a (a surface facing the distal end of the contact rib 74).
In this state, if the screw is further tightened, the bottom
surface of the contact recess 84a presses the contact rib
74 in the drawing direction, so that the recess 70 and the
vicinity of the recess 70 on the paper feed cover 143 are
deformed in the drawing direction. Then, if the paper feed
cover 143 is fastened to the paper feed tray 141, the
contact rib 74 is pressed by the bottom surface of the
contact recess 84a by the intrusion amount β as illustrat-
ed in FIG. 8, so that the recess 70 on the paper feed
cover 143 is deformed by the intrusion amount β in the
drawing direction. With this configuration, warpage of the
paper feed cover 143 is improved, so that the level dif-
ference between the paper feed cover 143 and the main
body cover 10a is reduced. As a result, degradation of
appearance quality is improved.
[0058] Meanwhile, the contact portion of the paper feed
cover 143 may be formed in a concave shape, and the
contacted portion 84 of the paper feed tray 141 may be
formed in a rib shape.
[0059] Furthermore, in the present embodiment, as de-
scribed above, a fixing unit for fixing the paper feed cover
143 is not arranged on the top surface portion 141a of
the paper feed tray 141 for an appearance reason, and
an upper side of the paper feed cover 143 is not fixed to
the paper feed tray 141. Therefore, backlash in the draw-
ing direction occurs in an upper portion of the paper feed
cover 143 with respect to the paper feed tray 141.
[0060] The paper feed cassette 40 is detachable from
the apparatus main body. The paper feed cassette 40 is
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detachable from the apparatus main body in the following
manner. That is, the paper feed cassette 40 is first drawn
from the apparatus main body, and thereafter the paper
feed cassette 40 is lifted up in an obliquely upward direc-
tion, so that the paper feed cassette 40 is detached from
the apparatus main body 10. When the paper feed cas-
sette 40 is detached from the apparatus main body, lifting
up the paper feed cassette 40 in the obliquely upward
direction can be made easy by grasping the paper feed
cover 143, rather than holding the handle 142. Further,
this makes it possible to stably lift up the paper feed cas-
sette 40. Therefore, in general, a user detaches the paper
feed cassette 40 from the apparatus main body 10 by
holding the paper feed cover 143.
[0061] When the paper feed cassette 40 is detached
from the apparatus main body by being lifted up in the
obliquely upward direction, moment acts on the paper
feed tray 141 about the holding protrusions 141c (see
FIG. 4A) of the paper feed cover 143 due to the weight
of the paper feed tray 141. Therefore, when the paper
feed cassette 40 is detached from the apparatus main
body 10, the paper feed cassette 40 is inclined such that
a part (an end portion in the negative Y direction) of the
paper feed tray 141 opposite to the paper feed cover 143
is located lower than a part close to the paper feed cover.
In this manner, the paper feed tray 141 moves relative
to the paper feed cover 143, so that operability in detach-
ment of the paper feed cassette 40 from the apparatus
main body may be reduced. Further, the fastening por-
tions 71 of the paper feed cover 143 are deformed with
inclination of the paper feed tray 141. As a result, a large
stress is applied to a predetermined portion of the paper
feed cover 143, and the paper feed cover 143 may be
broken.
[0062] In particular, if the paper feed cassette 40 is to
be detached from the apparatus main body 10 in a state
in which sheets are stacked to a maximum extent on the
paper feed tray 141, the paper feed tray 141 is largely
inclined and the operability in detachment of the paper
feed cassette 40 from the apparatus main body is further
reduced. Furthermore, the possibility that the paper feed
cover 143 may be broken increases. Moreover, after the
paper feed cassette 40 is detached from the apparatus
main body 10, when inclination of the paper feed tray 141
is to be eliminated by placing the paper feed cassette 40
on a table or the like, an end portion of the paper feed
cover 143 close to the paper feed tray may accidentally
be placed on the top surface portion 141a of the paper
feed tray 141.
[0063] Therefore, in the present embodiment, the fac-
ing rib 73 is arranged to prevent inclination of the paper
feed tray 141 as described above.
[0064] FIG. 9 is a cross-sectional view of the paper
feed cassette 40 in the vicinity of the facing rib 73.
[0065] As illustrated in FIG. 9, a part of the facing rib
73 close to distal end faces the top surface portion 141a
of the paper feed tray 141 from below. With this config-
uration, when the user holds the paper feed cover 143

and lifts up the paper feed cassette 40 in the obliquely
upward direction to detach the paper feed cassette 40
from the apparatus main body, and if the paper feed tray
141 is to be inclined in a direction of an arrow Z1 in the
figure about a point O (the positions of the holding pro-
trusions 141c) in the figure, a lower surface of the top
surface portion 141a of the paper feed tray 141 comes
into contact with the facing rib 73. Accordingly, the facing
rib 73 prevents the paper feed tray 141 from being in-
clined, so that inclination of the paper feed tray 141 at
the time of detachment of the paper feed cassette 40
from the apparatus main body 10 is restricted. Therefore,
the operability in detachment of the paper feed cassette
40 from the apparatus main body 10 can be improved.
Furthermore, a stress applied to the predetermined por-
tion of the paper feed cover 143 at this time is reduced,
so that it is possible to prevent the paper feed cover 143
from being broken.
[0066] Moreover, in the present embodiment, as illus-
trated in FIG. 8, the contact rib 74 is configured to be
fitted in the contact recess 84a. Therefore, the contact
rib 74 also prevents the paper feed tray 141 from being
inclined. With this configuration, it is possible to further
prevent the paper feed tray 141 from being inclined when
a user detaches the paper feed cassette 40 from the ap-
paratus main body 10. Furthermore, restriction by both
of the facing rib 73 and the contact rib 74 makes it possible
to distribute a stress that is applied to the ribs at the time
of the restriction, so that it is possible to further prevent
the facing rib 73 from being broken as compared to a
case in which the inclination of the paper feed tray 141
is restricted by only the facing rib 73.
[0067] The above cases are mere examples, and spe-
cific effects are achieved for each of the following as-
pects.

Aspect 1

[0068] A sheet storage apparatus, such as the paper
feed cassette 40, includes a sheet housing portion, such
as the paper feed tray 141, that is drawably disposed in
the apparatus main body 10 and houses a sheet, such
as paper, the handle 142 for drawing the sheet housing
portion, and a cover member, such as the paper feed
cover 143, that is mounted to an end portion of the sheet
housing portion in a drawing direction and has, in a por-
tion facing the handle 142, the recess 70 toward the sheet
housing portion. A contact portion, such as the contact
rib 74, that comes into contact with the sheet housing
portion is diposed at a position (in the embodiment, on
the back surface 70b of the recess 70) corresponding to
a portion in which the recess 70 is formed, on an facing
surface of the cover member, where the facing surface
faces the sheet housing portion.
[0069] In general, the cover member, such as the pa-
per feed cover 143, is a resin molded product, and, if the
cover member has the recess 70 toward the sheet hous-
ing portion, warpage toward the sheet housing portion
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inevitably occurs in the recess 70 and the vicinity of the
recess 70 as compared to other portions on the cover
member due to shrink at the time of molding; therefore,
variability with respect to a predetermined shape may
occur and appearance quality may be degraded. In con-
trast, in Aspect 1, the contact portion, such as the contact
rib 74, of the cover member comes into contact with the
sheet housing portion, such as the paper feed tray 141,
so that the recess 70 and the vicinity of the recess 70 on
the cover member are pressed by the sheet housing por-
tion. Accordingly, the recess 70 and the vicinity of the
recess 70 on the cover member are displaced, so that
warpage of the cover member is reduced. With this con-
figuration, it is possible to reduce variability with respect
to the predetermined shape of the cover member, so that
it is possible to reduce degradation in appearance quality
of the apparatus.

Aspect 2

[0070] In Aspect 1, the contact portion, such as the
contact rib 74, is a rib that protrudes from the facing sur-
face (in the present embodiment, the back surface 70b
of the recess 70) by a length equal to or larger than 1
mm and equal to or smaller than 1.5 mm.
[0071] With this configuration, as described in the em-
bodiment, it is possible to achieve improvement in warp-
age of the cover member, such as the paper feed cover
143, and prevent the contact portion, such as the contact
rib 74, from being broken.

Aspect 3

[0072] In Aspect 1 or 2, the cover member, such as
the paper feed cover 143, is not fixed to an upper portion,
such as the top surface portion 141a, of the sheet housing
portion, such as the paper feed tray 141, and the cover
member includes a facing portion, such as the facing rib
73, that faces the upper portion of the sheet housing por-
tion from below.
[0073] With this configuration, as described in the em-
bodiment, the facing portion, such as the facing rib 73,
comes into contact with the upper portion, such as the
top surface portion 141a, of the sheet housing portion,
such as the paper feed tray 141, and restricts inclination
of the sheet housing portion. Therefore, it is possible to
reduce degradation in operability when a user detaches
the sheet storage apparatus, such as the paper feed cas-
sette 40, from the apparatus main body 10 while holding
the cover member, such as the paper feed cover 143.
Furthermore, it is possible to reduce a stress that is ap-
plied to the cover member when the sheet storage ap-
paratus is detached from the apparatus main body 10,
so that it is possible to prevent the cover member from
being broken.

Aspect 4

[0074] An image forming apparatus includes a sheet
storage apparatus, such as the paper feed cassette 40,
conveys a sheet stored in the sheet storage apparatus
and form an image on the sheet, wherein the sheet stor-
age apparatus is the sheet storage apparatus of any of
Aspect 1 to 3.
[0075] With this configuration, it is possible to prevent
a level difference from occurring between the main body
cover 10a of the apparatus main body and the cover
member, such as the paper feed cover 143, of the sheet
storage apparatus, such as the paper feed cassette 40.
[0076] The above-described embodiments are illustra-
tive and do not limit the present invention. Thus, numer-
ous additional modifications and variations are possible
in light of the above teachings. For example, at least one
element of different illustrative and exemplary embodi-
ments herein may be combined with each other or sub-
stituted for each other within the scope of this disclosure
and appended claims. Further, features of components
of the embodiments, such as the number, the position,
and the shape are not limited the embodiments and thus
may be preferably set. It is therefore to be understood
that within the scope of the appended claims, the disclo-
sure of the present invention may be practiced otherwise
than as specifically described herein.

Claims

1. A sheet storage apparatus comprising:

a sheet housing portion drawably disposed in
the apparatus main body and configured to
house a sheet;
a handle for drawing the sheet housing portion;
and
a cover member mounted to an end portion of
the sheet housing portion in a drawing direction
and having, in a portion facing the handle, a re-
cess toward a sheet housing portion, wherein
a contact portion configured to come into contact
with the sheet housing portion is disposed at a
position corresponding to a portion in which the
recess is formed, on a facing surface of the cover
member, the facing surface facing the sheet
housing portion.

2. The sheet storage apparatus according to 1, wherein
the contact portion comprises a rib protruding from
the facing surface by a length equal to or larger than
1 millimeter and equal to or smaller than 1.5 millim-
eters.

3. The sheet storage apparatus according to claim 1 or
2, wherein
the cover member is not fixed to an upper portion of
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the sheet housing portion, and
the cover member includes a facing portion config-
ured to face the upper portion of the sheet housing
portion from below.

4. An image forming apparatus comprising:

a sheet conveying apparatus,
the image forming apparatus being configured
to convey a sheet stored in the sheet storage
apparatus and form an image on the sheet,
wherein
as the sheet conveying apparatus, the sheet
conveying apparatus according to any one of
claims 1 to 3 is used.
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