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(54) IMAGE PROCESSING APPARATUS COMPRISING A SHEET FEED CASSETTE

(57) In accordance with an embodiment, an image
processing apparatus comprises a sheet feed cassette
(3), an operation lever (15), a sliding section (18), a sheet
lifting and lowering tray (25), and a main body rail section
(23). The sheet feed cassette (3) is housed to be capable
of being pulled out from an apparatus main body. The
operation lever (15) is arranged at the side of the sheet
feed cassette and is rotatable around a shaft (16) posi-

tioned at the middle in a longitudinal direction. The sliding
section (18) is arranged at the rear side of the shaft (16)
of the operation lever (15). The sheet lifting and lowering
tray can place a sheet and adjust an inclination thereof
in conjunction with the operation lever. The main body
rail section (23) is arranged in the apparatus main body
and guides running of the sliding section (18) at the time
of pulling out the sheet feed cassette.
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Description

FIELD

[0001] Embodiments described herein relate generally
to an image processing apparatus.

BACKGROUND

[0002] Conventionally, a sheet lifting and lowering
mechanism is provided in a sheet feed device of an image
forming apparatus (for example, an MFP) of a multi-func-
tion peripheral. There is a sheet lifting and lowering mech-
anism realized by a system control mechanism including
a motor and a sensor. In a case in which the sheet lifting
and lowering mechanism is constituted by a mechanical
structure, a planetary gear and a gear train may be used.
[0003] In the case in which there is a sheet feed con-
veyance path in a cassette pull-out direction, a working
part for depressing a sheet lifting and lowering tray is
arranged in the cassette pull-out direction. At the time of
pulling out a sheet feed cassette from an apparatus main
body, a pull-out distance of the sheet feed cassette which
is a distance that can be used in depressing the sheet
lifting and lowering tray is short and a cassette pull-out
load becomes heavy, resulting in deterioration in the op-
erability.
[0004] The problem to be solved by the present inven-
tion is to provide an image processing apparatus which
can sufficiently obtain a distance that can be used in de-
pressing the lifting and lowering tray and can reduce the
load at the time of pulling out the cassette even if the
working part for depressing the sheet lifting and lowering
tray provided in the sheet feed cassette is arranged in
the pull-out direction of the sheet feed cassette.

SUMMARY OF THE INVENTION

[0005] One of the objects of the present invention is to
improve prior art techniques and overcome at least some
of the prior art problems as for instance above illustrated.
[0006] According to a first aspect of the present inven-
tion, it is provided an image processing apparatus, com-
prising:

a sheet feed cassette capable of being pulled out
from an apparatus main body;
an operation lever, arranged at the side of the sheet
feed cassette, configured to move rotationally
around a shaft positioned at the middle of the length
in a pull-out direction;
a sliding section arranged at the rear side in the pull-
out direction with respect to the shaft in the operation
lever;
a sheet lifting and lowering tray configured to hold a
sheet and adjust an inclination thereof in conjunction
with the operation lever; and
a main body rail section, arranged in the apparatus

main body, configured to guide running of the sliding
section at the time of pulling out the sheet feed cas-
sette.

[0007] Optionally, in the image processing apparatus
according to the first aspect of the invention, the operation
levers are arranged at both sides of the sheet feed cas-
sette.
[0008] Optionally, in the image processing apparatus
according to the first aspect of the invention, the main
body rail section is formed in a curved shape protruding
upward.
[0009] Optionally, in the image processing apparatus
according to the first aspect of the invention, the sliding
section rotatably slides along the main body rail section.
[0010] Optionally, in the image processing apparatus
according to the first aspect of the invention, a connection
shaft supported by the sheet lifting and lowering tray is
provided at the side opposite to the sliding section with
respect to the shaft of the operation lever, and a ratchet-
structured gear is arranged in the connection shaft, a
detachment mechanism having ratchet teeth capable of
engaging and disengaging with the ratchet-structured
gear is provided, and at the time of pulling out the sheet
feed cassette, the ratchet-structured gear is meshed with
the ratchet teeth.
[0011] Optionally, in the image processing apparatus
according to the first aspect of the invention, the idle
mechanism is provided in the ratchet-structured gear pro-
vided in the connection shaft, and at the time of pulling
out the sheet feed cassette, the ratchet-structured gear
is moved while being idled by the idle mechanism.
[0012] Optionally, in the image processing apparatus
according to the first aspect of the invention, a detach-
ment mechanism includes a detachment ratchet section
having the ratchet teeth, a detachment slider capable of
advancing and retracting, and a detachment link for en-
abling the detachment ratchet section to be engaged with
or disengaged from the ratchet teeth in conjunction with
the detachment slider.
[0013] Optionally, in the image processing apparatus
according to the first aspect of the invention, a pickup
mechanism configured to pick up a sheet on the sheet
lifting and lowering tray to the apparatus main body in-
cludes a sheet feed roller to press the sheet and a pusher
section moving in synchronization with the sheet feed
roller, and by pushing the detachment slider by the push-
er section, the ratchet teeth of the detachment ratchet
section are disengaged from the ratchet-structured gear.
[0014] Optionally, in the image processing apparatus
according to the first aspect of the invention, the sheet
feed cassette is pulled out from the apparatus main body
to the pickup mechanism side.
[0015] Optionally, in the image processing apparatus
according to the first aspect of the invention, the sheet
feed cassette is suspended by the main body rail section
at the sliding section to be supported at the time of pull-
out.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a schematic diagram of a sheet feed cassette
and a sheet feed conveyance section;
Fig. 2 is a perspective view of the sheet feed cas-
sette;
Fig. 3 is a diagram of the sheet feed cassette and a
main body rail section;
Fig. 4 is a diagram illustrating a state in which the
sheet feed cassette is pulled out from the apparatus
main body;
Fig. 5 is a perspective view of a sheet tray and a tray
depression lever;
Fig. 6 is a side view of a sheet lifting and lowering
tray and the tray depression lever;
Fig. 7 is a side view separately illustrating the sheet
feed cassette and a pickup mechanism;
Fig. 8 is a perspective view of the main portions of
the sheet lifting and lowering tray and the pickup
mechanism;
Fig. 9 is a schematic diagram of a pusher section of
the pickup mechanism and a detachment mecha-
nism;
Fig. 10 is an enlarged view of the detachment mech-
anism;
Fig. 11 is a schematic diagram of the operations of
the detachment mechanism and an operation lever;
and
Fig. 12 is a schematic diagram of a positional rela-
tionship between the tray depression lever and the
main body rail section.

DETAILED DESCRIPTION

[0017] In accordance with an embodiment, an image
processing apparatus comprises a sheet feed cassette,
an operation lever, a sliding section, a sheet lifting and
lowering tray, and a main body rail section. The sheet
feed cassette is housed to be capable of being pulled out
from an apparatus main body. The operation lever is ar-
ranged at the side of the sheet feed cassette and is ro-
tatable around a shaft arranged at the middle in a longi-
tudinal direction. The sliding section is arranged at the
rear side of the shaft of the operation lever. The sheet
lifting and lowering tray can place a sheet and adjust an
inclination thereof in conjunction with the operation lever.
The main body rail section is arranged in the apparatus
main body and guides running of the sliding section at
the time of pulling out the sheet feed cassette.
[0018] Hereinafter, an image forming apparatus of an
embodiment is described with reference to the accom-
panying drawings.
[0019] With reference to Fig. 1 to Fig. 12, a sheet feed
cassette 3 and a pickup mechanism 4 housed in an ap-
paratus main body 2 in an image forming apparatus 1
which is a multifunction peripheral according to the em-

bodiment is described. Fig. 1 shows the sheet feed cas-
sette 3 which is attached to the apparatus main body 2
of the image forming apparatus 1 of the embodiment to
be capable of being pulled out. Herein, a pull-out direction
side of the sheet feed cassette 3 that can be inserted into
and pulled out from a housing space of the apparatus
main body 2 is referred to as a front surface side, and
also referred to as a front surface, and a pushing direction
side is referred to as the rear side. The sheet feed cas-
sette 3 is capable of placing a sheet layer composed of
a plurality of sheets S.
[0020] A sheet feed conveyance section 7 is arranged
at the upper part near the end in a pull-out direction of
the sheet feed cassette 3 attached to the apparatus main
body 2. The sheet feed cassette 3 is pulled out in the
direction of the front side indicated by an arrow of the
image forming apparatus 1. The sheet feed unit 29 is
arranged near the sheet feed cassette 3 of the sheet feed
conveyance section 7. The sheet feed unit 29 constitutes
a part of the sheet feed conveyance section 7. A pickup
mechanism 4 is arranged under the sheet feed unit 29.
[0021] Fig. 2 is a diagram illustrating the sheet feed
cassette 3 attached to the apparatus main body 2 and
the surrounding mechanisms thereof. The sheet feed
cassette 3 is formed in a substantially box shape and has
a front surface 10, a bottom surface 11, both side sur-
faces 12 and a back surface 13 provided on the front
surface of the apparatus main body 2. In Fig. 3 and Fig.
4, two tray depression levers 15 as operation levers are
arranged on both side surfaces 12 of the sheet feed cas-
sette 3 to be capable of swinging around a shaft 16. The
tray depression lever 15 extends in a wing shape at both
sides of the shaft 16. By providing the tray depression
levers 15 at both side surfaces 12, the operation is sta-
bilized. At one end of the front surface 10 side with respect
to the shaft 16 of the tray depression lever 15, a connec-
tion shaft 17 connected to a sheet lifting and lowering
tray 25 described later is provided. The both ends of the
connection shaft 17 are connected to the tray depression
levers 15 at both sides. At the other end (rear side) of
the tray depression lever 15, a sliding section 18 is pro-
vided. The sliding section 18 can rotate around its own
axis.
[0022] Both ends of the connection shaft 17 are insert-
ed through an elongated hole 15a formed at the end of
the tray depression lever 15. The connection shaft 17 is
energized toward a front end side (front surface side) in
the elongated hole 15a by a spring member (not shown).
The connection shaft 17 is inserted in a slide groove 21
formed at the rear side of a detachment mechanism 20
provided at the front surface side of the tray depression
lever 15. The slide groove 21 extends linearly in a vertical
direction of the side surface 12 of the sheet feed cassette
3. At the time the tray depression lever 15 rotates around
the shaft 16 by a predetermined angle, the connection
shaft 17 moves forward and backward in the elongated
hole 15a against the energization force of the spring
member. Therefore, the connection shaft 17 can slide
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vertically in the slide groove 21. An arc-shaped curved
rail groove 22 is formed on the side surface 12 of the
sheet feed cassette 3 to be vertically curved. The sliding
section 18 of the tray depression lever 15 is slidably in-
serted in the curved rail groove 22. If the tray depression
lever 15 rotates around the shaft 16 by the predetermined
angle, the sliding section 18 swings in an arc shape along
the curved rail groove 22.
[0023] On a wall surface of the apparatus main body
2 facing the side surface 12 of the sheet feed cassette
3, a main body rail section 23 is arranged along the lon-
gitudinal direction of the side surface 12. The main body
rail section 23 is formed in a convex curve shape which
gently curves from the rear side of the wall surface of the
apparatus main body 2 to the front surface side and is
displaced from the lower side to the upper side. As shown
in Fig. 4, if the sheet feed cassette 3 is pulled out from
the apparatus main body 2, the sliding section 18 of the
tray depression lever 15 is displaced from the lower side
to the upper side along the main body rail section 23.
Therefore, the connection shaft 17 of the tray depression
lever 15 moves from the upper side to the lower side
along the slide groove 21.
[0024] In the present embodiment, if the sheet feed
cassette 3 is pulled out from the apparatus main body 2,
the rear end is engaged with the apparatus main body 2
and is not detached. The main body rail section 23 guides
sliding of the sliding section 18 of the tray depression
lever 15 at the time of pulling out the sheet feed cassette
3. A torque limiter 18a for suppressing a rotation speed
of the sliding section 18 may be arranged in the sliding
section 18. At the time of pulling out or pulling back the
sheet feed cassette 3, a running speed can be limited by
the torque limiter 18a. In Fig. 4, the sheet feed cassette
3 is pulled out from the apparatus main body 2. At the
time the sheet feed cassette 3 is pulled out, the connec-
tion shaft 17 of the sheet depression lever 15 is arranged
near the bottom of the sheet feed cassette 3. The sliding
section 18 is lifted near the upper surface of the sheet
feed cassette 3.
[0025] In the embodiment, the main body rail section
23 extends from the front surface of the apparatus main
body 2 to the vicinity of the sliding section 18 at the rear
side with respect to the shaft 16 of the sheet depression
lever 15 (refer to Fig. 3) . Preferably, the main body rail
section 23 extends from the front surface 10 to the rear
side of the shaft 16 or longer. The main body rail section
23 is the longest and has a length equivalent to the length
of the side surface 12 of the sheet feed cassette 3. In the
main body rail section 23, the longer the length in the
pull-out direction of the sheet feed cassette 3 is, the small-
er the inclination angle of the curve becomes. Therefore,
a force to pull out the sheet feed cassette 3 becomes
small. In the example shown in Fig. 3, the main body rail
section 23 is inclined in such a manner that the curvature
in the vicinity of the sliding section 18 at the rear side is
the maximum, and the curvature becomes gradual to-
wards the front surface side. At the time of pulling out the

sheet feed cassette 3, due to a change in the curvature
angle of the main body rail section 23, the pull-out resist-
ance force changes in such a manner that the force is
large at first and gradually becomes small. Therefore, it
is possible to prevent the sheet feed cassette 3 from be-
ing inadvertently pulled out due to vibration or the like.
The sheet feed cassette 3 is suspended on the main body
rail section 23 at the sliding section 18 to be supported
at the time of pull-out.
[0026] Fig. 5 and Fig. 6 are diagrams illustrating the
tray depression lever 15 and the sheet lifting and lowering
tray 25 of the sheet feed cassette 3. The sheet lifting and
lowering tray 25 is a plate-like member arranged on the
bottom surface 11 of the sheet feed cassette 3. A sheet
layer of the sheet S can be placed on the sheet lifting
and lowering tray 25. A through hole 25a is formed at a
part near the front end side of the sheet lifting and low-
ering tray 25, and the connection shaft 17 of the tray
depression lever 15 penetrates through the inside of the
through hole 25a. In the sheet lifting and lowering tray
25, an extension plate portion 25b is integrally formed at
the front end side of the through hole 25a. A pair of mount-
ing recesses 25c is formed on the lower surface of the
extension plate portion 25b.
[0027] A compressed spring member 27 is mounted
between the bottom surface 11 of the sheet feed cassette
3 and the mounting recess 25c. For example, the spring
member 27 is a coil spring. Due to the energization force
of the spring member 27, the sheet lifting and lowering
tray 25 is inclined by lifting the front end at the front sur-
face side upward. A rotation spindle 26 is arranged as a
rotation fulcrum of the sheet lifting and lowering tray 25
at the rear end of the sheet lifting and lowering tray 25.
Both ends of the rotation spindle 26 are supported by
protrusions (not shown) provided on the bottom surface
11 of the sheet feed cassette 3 to be movable in a left-
right direction. The sheet lifting and lowering tray 25 is
rotatable around the rotation spindle 26. As shown in Fig.
6, the sheet lifting and lowering tray 25 is energized to
be inclined diagonally upward by the spring member 27.
The tray depression lever 15 is also inclined in the same
direction via the connection shaft 17. The rotation spindle
26 of the sheet lifting and lowering tray 25 is positioned
at further rear side from the rear end of the tray depres-
sion lever 15 where the sliding section 18 is arranged. In
addition, the sheet lifting and lowering tray 25 and the
tray depression lever 15 are rotatable with each other in
conjunction with the connection shaft 17.
[0028] At the time of pulling out the sheet feed cassette
3, the sliding section 18 can be lifted to rotate the tray
depression lever 15 around the shaft 16. Due to the rise
of the sliding section 18, the sheet lifting and lowering
tray 25 can be lowered to the bottom surface 11 against
the energization force of the spring member 27. At the
position where the sheet lifting and lowering tray 25 de-
scends, the sheet layer of the sheet S can be placed
easily.
[0029] In Fig. 1 and Fig. 7∼Fig. 9, the sheet feed unit

5 6 



EP 3 643 649 A1

5

5

10

15

20

25

30

35

40

45

50

55

29 of the sheet feed conveyance section 7 is arranged
at the upper side of the front surface at the pull-out side
of the sheet feed cassette 3. The sheet feed unit 29 has
a pickup mechanism 4 in the vicinity of the sheet feed
cassette 3. The pickup mechanism 4 has a sheet feed
roller 30 and a pusher section 32 that rotate synchro-
nously. The sheet feed roller 30 presses the sheet S at
the uppermost side of the sheet layer on the sheet lifting
and lowering tray 25 by a spring member (not shown) .
At the upper half of the sheet feed roller 30, a sheet feed
roller case 31 is arranged. At one side of the sheet feed
roller 30, the pusher section 32 is arranged at a position
by a predetermined distance. The pusher section 32
presses a detachment slider 54 (described later) provid-
ed in the detachment mechanism 20 (refer to Fig. 10). A
rotatable pusher roller 32a is arranged in the pusher sec-
tion 32. The pusher section 32 can also press the de-
tachment slider 54 with a spring member (not shown) .
The sheet feed roller 30 and the pusher section 32 are
rotatably supported by a sheet feed roller connection
shaft 33. The sheet feed roller 30 and the pusher section
32 are rotatable synchronously around the sheet feed
roller connection shaft 33. If the sheet feed roller 30 con-
tacts with the uppermost sheet S placed on the sheet
lifting and lowering tray 25, the pusher section 32 can
also press the detachment slider 54 in synchronization.
[0030] In the sheet feed conveyance section 7, the
sheet feed unit 29 delivers the sheet S at the uppermost
side of the sheet layer which is picked up one by one by
the sheet feed roller 30 to the conveyance roller 35. On
a main conveyance path from the conveyance roller 35
to the secondary transfer roller 36, other conveyance roll-
ers and resist rollers are provided. The resist roller aligns
the position of the front ends of the sheets S conveyed
by the conveyance roller 35. The resist roller conveys
the sheet S to enable the front end of a transfer region
of a toner image on the sheet S to reach a secondary
transfer roller 36. The transfer region of the toner image
is a region excluding a formation region of the end blank
part in the sheet S.
[0031] A fixing device 38 is arranged at the down-
stream side (upper side in the figure) of the secondary
transfer roller 36 in a conveyance direction of the sheet
S. At the downstream side of the fixing device 38, a con-
veyance roller 39 is arranged. The conveyance roller 39
discharges the sheet S to a sheet discharge section. At
the downstream side of the fixing device 38 in the con-
veyance direction of the sheet S, an inversion convey-
ance path 41 is arranged. The inversion conveyance path
41 reverses the sheet S to guide it to the upstream side
of the resist roller. The inversion conveyance path 41 is
used at the time of performing a duplex printing.
[0032] In Fig. 5 and Fig. 6, one-way clutches 44 each
having a ratchet-structured gear 43 are arranged be-
tween both ends of the connection shaft 17 provided in
the tray depression lever 15 and the sheet lifting and
lowering tray 25. The ratchet-structured gear 43 is
meshed with a later-described ratchet tooth 57 of the

detachment mechanism 20. The one-way clutch 44 is an
idle mechanism.
[0033] With reference to Fig. 9 ∼ Fig. 11, the detach-
ment mechanism 20 provided at the front surface side of
the sheet feed cassette 3 is described. The detachment
mechanism 20 regulates a lifting and lowering movement
of the sheet lifting and lowering tray 25.
[0034] On the side surface 12 of the sheet feed cas-
sette 3, the slide groove 21 extending in the vertical di-
rection is formed at the front surface side of the tray de-
pression lever 15. The connection shaft 17 provided at
the front end of the tray depression lever 15 moves ver-
tically in the slide groove 21. A guide rack 47 is formed
at one side of the slide groove 21. The guide rack 47 has
a plurality of teeth continuously formed in the vertical di-
rection. The ratchet-structured gear 43 of the connection
shaft 17 is meshed with the guide rack 47 to be movable
vertically.
[0035] At the other side of the slide groove 21, a de-
tachment ratchet section 48 movable in a horizontal di-
rection provided in the detachment mechanism 20 is ar-
ranged. For example, the detachment ratchet section 48
is box-shaped. A supporting member 49 is formed at the
front surface side of the side surface 12. An elastic spring
50 for applying an energization force for pushing the de-
tachment ratchet section 48 to the rear side is attached
to the supporting member 49. For example, the elastic
spring 50 is a spring member such as a coil spring.
[0036] A link mechanism 53 is arranged at the inner
side of the detachment ratchet section 48. The link mech-
anism 53 includes a detachment slider 54 and a detach-
ment link 56 rotatable around a spindle 55. The detach-
ment slider 54 extends vertically to be movable vertically.
A receiving section 54a of the detachment slider 54 is
pressed by the pusher roller 32a of the pusher section
32 to move downward. For example, the detachment link
56 is substantially L-shaped. The detachment link 56 is
pressed by the detachment slider 54 at an abutting sec-
tion 56a provided on one portion of the detachment link
56. A boss-like working part 56b provided on the other
portion of the detachment link 56 is fitted into an elongat-
ed hole 48a formed in the detachment ratchet section
48. At an end at the slide groove 21 side of the detach-
ment ratchet section 48, ratchet teeth 57 are formed. In
the ratchet teeth 57, a plurality of teeth is continuously
formed in the vertical direction to face the guide rack 47.
The ratchet teeth 57 can mesh with the ratchet-structured
gear 43.
[0037] In the detachment mechanism 20, in a state in
which the detachment slider 54 is not pressed by the
pusher section 32, the ratchet teeth 57 are meshed with
the ratchet-structured gear 43. In a state in which the
ratchet-structured gear 43 is meshed with the ratchet
teeth 57 of the detachment ratchet section 48, further
rise of the sheet lifting and lowering tray 25 is prevented
(refer to Fig. 11).
[0038] If the receiving section 54a of the detachment
slider 54 is pressed by the pusher section 32, the detach-
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ment link 56 rotates around the spindle 55. The working
part 56b of the detachment link 56 presses the elongated
hole 48a to move the detachment ratchet section 48 in
a direction away from the slide groove 21. Therefore, the
ratchet-structured gear 43 is separated from the ratchet
teeth 57. In a state in which the ratchet-structured gear
43 is separated from the ratchet teeth 57 of the detach-
ment slider 54, the sheet lifting and lowering tray 25 is
raised by the energization force of the spring member 27
(refer to Fig. 11).
[0039] As shown in Fig. 11, the connection shaft 17 of
the sheet depression lever 15 rises from the lower end
of the slide groove 21 by the energization force of the
spring member 27. At that time, the ratchet-structured
gear 43 is not meshed with the ratchet teeth 57. As the
sheet feed roller 30 is pressed against the sheet layer at
the upper end and the pusher section 32 escapes from
the detachment slider 54, the ratchet-structured gear 43
is meshed with the ratchet teeth 57. If the connection
shaft 17 of the sheet depression lever 15 lowers the slide
groove 21, the ratchet-structured gear 43 is meshed with
the ratchet teeth 57. At this time, the ratchet teeth 57 idle
with the one-way clutch 44.
[0040] Next, with reference to Fig. 12, an example of
the relationship between the length of the main body rail
section 23 of the embodiment and a rail portion 23p of
the conventional embodiment and a pull-out force is de-
scribed. The main body rail section 23 of the embodiment
has a length from the front surface of the sheet feed cas-
sette 3 to the vicinity of the sliding section 18 of the sheet
depression lever 15. The rail portion 23p of the conven-
tional embodiment has a length from the front surface 10
to the connection shaft 17. The main body rail section 23
of the embodiment is assumed to have a length La, a
height ha, a rail angle θa, a component force Aa and a
reaction force Fa at the time of pull-out. The rail portion
23p of the conventional embodiment is assumed to have
a length Lb, a height hb, a rail angle θb, a component
force Ab, and a reaction force Fb at the time of pull-out.
However, La > Lb and ha < hb.
[0041] The component force Aa at the time of pulling
out the main body rail section 23 of the embodiment is
as follows.

Rail angle: θa = tan-1(ha/La) [rad]
Component force in pull-out: Aa = Fa*sinθa

[0042] The component force Ab at the time of pulling
out the rail portion 23p of the conventional embodiment
is as follows.

Rail angle: θb = tan-1(hb/Lb)[rad]
Component force in pull-out: Ab = Fa*sinθb

[0043] The smaller the rail angle θa (< θb) of the main
body rail section 23 is, the smaller the component force
in the cassette pull-out direction generated by the ener-
gization force of the sheet lifting and lowering tray 25

becomes. The component force Aa at the pull-out of the
embodiment is smaller than the component force Ab at
the pull-out in the conventional embodiment (Aa < Ab).
The pull-out force of the sheet feed cassette 3 is smaller
than that in the conventional embodiment. Therefore, the
longer the main body rail section 23 is in the pull-out
direction, the smaller the rail angle θa becomes, and the
smaller the pull-out force of the sheet feed cassette 3
becomes.
[0044] The image forming apparatus 1 including the
sheet feed cassette 3 and the pickup mechanism 4 ac-
cording to the present embodiment has the above-de-
scribed constitution. Next, the operation of the image
forming apparatus 1 of the embodiment is described.
[0045] The sheet feed cassette 3 is housed in the ap-
paratus main body 2 with the sheet layer placed on the
sheet lifting and lowering tray 25 therein. The sheet lifting
and lowering tray 25 is in an inclined state held upward
by the energization force of the spring member 27. Since
the tray depression lever 15 is linked to the sheet lifting
and lowering tray 25 via the connection shaft 17, the front
surface side is inclined upward (refer to Figs. 3 and 6).
At this position, the ratchet-structured gear 43 provided
on the connection shaft 17 is meshed with the ratchet
teeth 57 of the detachment mechanism 20. In this way,
further rise of the sheet lifting and lowering tray 25 is
prevented.
[0046] The sheet S at the uppermost side of the sheet
layer is pressed against the sheet feed roller 30 of the
pickup mechanism 4. At this position, the pusher section
32 synchronized with the sheet feed roller 30 is separated
from the detachment slider 54 at the sheet feed cassette
3 side (refer to Fig. 11).
[0047] From this state, the uppermost sheets S are
picked up one by one by the rotation of the sheet feed
roller 30 to be conveyed to the sheet feed unit 29. The
sheet feed roller 30 floats corresponding to the thickness
of the sheet S pulled out. If a predetermined amount of
the sheets S placed on the sheet feed cassette 3 de-
creases, the sheet feed roller 30 descends in conjunction
with the change of the uppermost surface. The thickness
of the sheet S by which the sheet feed roller 30 descends
can be arbitrarily set. The pusher section 32 also de-
scends in synchronization with the sheet feed roller 30.
[0048] If the pusher section 32 descends by a preset
predetermined distance according to the amount of de-
crease of the sheets S and the amount of descent of the
sheet feed roller 30, the detachment slider 54 of the de-
tachment mechanism 20 is pushed. Then, the contact
portion 56a of the detachment link 56 is pushed to rotate
around the spindle 55. The working part 56b of the de-
tachment link 56 presses the elongated hole 48a to move
the detachment ratchet section 48 toward the front sur-
face side against the energization force of the elastic
spring 50. Thus, the ratchet teeth 57 of the detachment
ratchet section 48 is disengaged from the ratchet-struc-
tured gear 43 provided in the connection shaft 17 of the
sheet lifting and lowering tray 25 (refer to Fig.10).
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[0049] Then, the sheet lifting and lowering tray 25 rises
by the energization force of the spring member 27 and
collides with the sheet feed roller 30, thereby pushing up
the sheet feed roller 30 to stop it. The pusher section 32
also rises synchronously with the sheet feed roller 30 to
move away from the detachment slider 54. Then, in the
detachment mechanism 20, the detachment ratchet sec-
tion 48 moves to the slide groove 21 side by the ener-
gization force of the elastic spring 50. The ratchet teeth
57 of the detachment ratchet section 48 are meshed with
the ratchet-structured gear 43 to stop the sheet lifting and
lowering tray 25. By being pushed by the elongated hole
48a of the detachment ratchet section 48, the detach-
ment link 56 and the detachment slider 54 return to their
original positions .
[0050] In this way, the sheet lifting and lowering tray
25 can be raised according to the thickness of the sheets
S set in the sheet lifting and lowering tray 25 in the sheet
feed cassette 3. The uppermost surface of the sheet layer
placed on the sheet lifting and lowering tray 25 can be
held at a constant height every time a predetermined
amount of the sheets S is decreased. The feeding oper-
ation of the sheet S by the sheet feed roller 30 is stably
performed.
[0051] Next, an operation of pulling out the sheet feed
cassette 3 from the apparatus main body 2 is described
mainly with reference to Fig. 3 and Fig. 4.
[0052] In Fig. 3, if the sheet S in the sheet feed cassette
3 is consumed, the sheet lifting and lowering tray 25 con-
tacts with the sheet feed roller 30 in a state of being in-
clined at a constant height. In the tray depression lever
15, the connection shaft 17 is also held near the upper
end of the slide groove 21, and the front surface side
thereof is held inclined upward. The ratchet-structured
gear 43 provided on the connection shaft 17 is meshed
with the ratchet teeth 57 of the detachment mechanism
20. The sliding section 18 of the tray depression lever 15
is arranged near the lower end at the rear side of the
main body rail section 23.
[0053] In this state, the sheet feed cassette 3 is pulled
outward from the apparatus main body 2. The sliding
section 18 at the inner side of the tray depression lever
15 rises gradually along the convex curve of the main
body rail section 23. At the same time, the sliding section
18 rotates around the shaft 16 along a curved rail groove
22 formed on the side surface 12 of the sheet feed cas-
sette 3. Correspondingly, the tray depression lever 15
rotates around the shaft 16. The connection shaft 17 at
the front surface side of the tray depression lever 15 de-
scends along the slide groove 21. The ratchet-structured
gear 43 provided on the connection shaft 17 is meshed
with the ratchet teeth 57 of the detachment mechanism
20 to descend. Moreover, the ratchet-structured gear 43
idles with the one-way clutch 44. Depending on the
curved shape of the main body rail section 23, the pull-
out resistance force of the sheet feed cassette 3 is rela-
tively large at the beginning of pull-out, but then decreas-
es.

[0054] In response to the pull-out of the sheet feed cas-
sette 3, the tray depression lever 15 rotates around the
shaft 16. As shown in Fig. 4, the sliding section 18 of the
tray depression lever 15 moves along the main body rail
section 23 to rise. The height of the connection shaft 17
of the tray depression lever 15 gradually becomes lower.
The connection shaft 17 linearly descends along the slide
groove 21 while retracting the elongated hole 15a formed
in the tray depression lever 15. The sheet lifting and low-
ering tray 25 connected by the connection shaft 17 ro-
tates downward around the rotation spindle 26 at the rear
side. The main body rail section 23 which guides the run-
ning of the sliding section 18 extends from the front sur-
face side to the vicinity of the sliding section 18 and has
a gentle inclination. Therefore, at the time of pulling out
the sheet feed cassette 3, the pull-out resistance force
of the sheet feed cassette 3 is small.
[0055] The sheet feed cassette 3 stops at a position
where the back surface 13 is pulled out to the vicinity of
the front surface of the apparatus main body 2. At the
stop position, the sliding section 18 of the tray depression
lever 15 is positioned above and the connection shaft 17
is positioned at the lower end. Since the sheet lifting and
lowering tray 25 falls down to the bottom surface 11 side
of the sheet feed cassette 3, the sheet layer can be
placed. Due to the descent of the sheet feed roller 30
and the pusher section 32, the ratchet teeth 57 provided
in the detachment ratchet section 48 of the detachment
mechanism 20 are not meshed with the ratchet-struc-
tured gear 43.
[0056] After placing the sheet layer, the sheet feed cas-
sette 3 is housed in the apparatus main body 2. The sheet
lifting and lowering tray 25 and the tray depression lever
15 are pushed by the opposite operation to that at the
time of pull-out. The sliding section 18 of the tray depres-
sion lever 15 descends from a high position to a low po-
sition while moving along the main body rail section 23.
The connection shaft 17 rises from the low position to
the high position along the slide groove 21. The connec-
tion shaft 17 rises in a state in which the ratchet-struc-
tured gear 43 is not meshed with the ratchet teeth 57.
Since the torque limiter 18a is mounted on the sliding
section 18, the pull-out and pull-back of the sheet feed
cassette 3 are performed at a low speed. The sheet lifting
and lowering tray 25 also rotates upward, and the sheet
layer presses the sheet feed roller 30. Since the pusher
32 also rises synchronously, by the operation of the de-
tachment mechanism 20, the ratchet-structured gear 43
is meshed with the ratchet teeth 57.
[0057] As described above, in the present embodi-
ment, the sliding section 18 is provided at the side oppo-
site to the connection shaft 17 with respect to the shaft
16 of the tray depression lever 15. The main body rail
section 23 is formed to have a long but gently curved
inclination. Therefore, the load at the time of pulling out
the sheet feed cassette 3 can be reduced.
[0058] If the sheet feed cassette 3 is pulled out, the
sliding section 18 of the tray depression lever 15 slides
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on the main body rail section 23 to be pushed upward.
The sheet lifting and lowering tray 25 is pushed down-
ward by the connection shaft 17 at the opposite side. At
that time, the one-way clutch 44 mounted on the connec-
tion shaft 17 of the sheet lifting and lowering tray 25 idles,
thereby relieving limit by the detachment ratchet section
48. Therefore, the sheet lifting and lowering tray 25 can
move smoothly downward along the slide groove 21.
[0059] Switching between engagement and disen-
gagement between the ratchet-structured gear 43 and
the ratchet teeth 57 at the time of lifting and lowering the
sheet lifting and lowering tray 25 can be performed by
the link mechanism of the detachment mechanism 20.
Since the system control, the planetary gear and the gear
train are not used as in the conventional embodiment,
simple constitution and miniaturization can be realized,
and the manufacturing cost can be reduced.
[0060] In the modification of the present embodiment,
the same or similar part and component as those in the
above-mentioned embodiment are donated with the
same reference numerals and are described below.
[0061] In the above embodiment, the tray depression
levers 15 are provided on both the side surfaces 12 of
the sheet feed cassette 3, but it may be arranged at only
one side.
[0062] The sheet lifting and lowering tray 25 is ener-
gized upward by the spring member 27 such as a coil
spring. Instead of the spring member 27, a spindle, a
motor, another elastic body, or the like may be used. The
one-way clutch 44 is provided as an idle mechanism in
the ratchet-structured gear 43. As an idle mechanism,
an electromagnetic clutch, a ratchet claw, or the like may
be used instead of the one-way clutch 44.
[0063] In the above-described embodiment, the sheet
feed cassette 3, the detachment mechanism 20, and the
pickup mechanism 4 provided in the image forming ap-
paratus 1 are described. The present embodiment can
be applied not only to the image forming apparatus 1 but
also to an image processing apparatus. The image
processing apparatus has two fixing sections including
a fixing section for fixing and a fixing section for decolor-
ing. The image processing apparatus can include image
erasing as well as image formation.
[0064] According to at least one embodiment de-
scribed above, by using the tray depression lever 15, the
main body rail section 23 can be formed to have a long
but gentle inclination. Therefore, it is possible to reduce
the force at the time of pulling out the sheet feed cassette
3. The switching between the engagement and the dis-
engagement of the ratchet-structured gear 43 and ratchet
teeth 57 in switching the lifting and lowering of the sheet
lifting and lowering tray 25 can be performed by the link
mechanism of the detachment mechanism 20. Since the
system control, the planetary gear and the gear train are
not used as in the conventional embodiment, simple con-
stitution and miniaturization can be realized, and the
manufacturing cost can be reduced.
[0065] While certain embodiments have been de-

scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the invention. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
vention. The accompanying claims and their equivalents
are intended to cover such forms or modifications as
would fall within the scope and spirit of the invention.

Claims

1. An image processing apparatus, comprising:

a sheet feed cassette capable of being pulled
out from an apparatus main body;
an operation lever, arranged at the side of the
sheet feed cassette, configured to move rota-
tionally around a shaft positioned at the middle
of the length in a pull-out direction;
a sliding section arranged at the rear side in the
pull-out direction with respect to the shaft in the
operation lever;
a sheet lifting and lowering tray configured to
hold a sheet and adjust an inclination thereof in
conjunction with the operation lever; and
a main body rail section, arranged in the appa-
ratus main body, configured to guide running of
the sliding section at the time of pulling out the
sheet feed cassette.

2. The image processing apparatus according to claim
1, wherein
the operation levers are arranged at both sides of
the sheet feed cassette.

3. The image processing apparatus according to claim
1 or 2, wherein
the main body rail section is formed in a curved shape
protruding upward.

4. The image processing apparatus according to any
of claims 1 to 3, wherein
the sliding section rotatably slides along the main
body rail section.

5. The image processing apparatus according to any
of claims 1 to 4, wherein
a connection shaft supported by the sheet lifting and
lowering tray is provided at the side opposite to the
sliding section with respect to the shaft of the oper-
ation lever, and a ratchet-structured gear is arranged
in the connection shaft,
a detachment mechanism having ratchet teeth ca-
pable of engaging and disengaging with the ratchet-
structured gear is provided, and
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at the time of pulling out the sheet feed cassette, the
ratchet-structured gear is meshed with the ratchet
teeth.

6. The image processing apparatus according to claim
5, wherein
an idle mechanism is provided in the ratchet-struc-
tured gear provided in the connection shaft, and
at the time of pulling out the sheet feed cassette, the
ratchet-structured gear is moved while being idled
by the idle mechanism.

7. The image processing apparatus according to claim
5 or 6, wherein
the detachment mechanism includes a detachment
ratchet section having the ratchet teeth, a detach-
ment slider capable of advancing and retracting, and
a detachment link for enabling the detachment ratch-
et section to be engaged with or disengaged from
the ratchet teeth in conjunction with the detachment
slider.

8. The image processing apparatus according to claim
7, wherein
a pickup mechanism configured to pick up a sheet
on the sheet lifting and lowering tray to the apparatus
main body includes a sheet feed roller to press the
sheet and a pusher section moving in synchroniza-
tion with the sheet feed roller, and
by pushing the detachment slider by the pusher sec-
tion, the ratchet teeth of the detachment ratchet sec-
tion are disengaged from the ratchet-structured
gear.

9. The image processing apparatus according to claim
8, wherein
the sheet feed cassette is pulled out from the appa-
ratus main body to the pickup mechanism side.

10. The image processing apparatus according to any
of claims 1 to 9, wherein
the sheet feed cassette is suspended by the main
body rail section at the sliding section to be supported
at the time of pull-out.
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