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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a sheet feeding
apparatus applicable to an image forming apparatus
such as a printer and to an image forming apparatus in-
cluding the same.

Description of the Related Art

[0002] Hitherto, there is known a sheet feeding appa-
ratus comprising a first storage portion in which a sheet
is stacked, a feed roller feeding the sheet from the first
storage portion, a second storage portion arrayed hori-
zontally with the first storage portion, and a sheet bundle
shifting plate shifting sheets within the second storage
portion collectively to the first storage portion as dis-
closed in Japanese Patent No. 3411135 for example.
The sheet feeding apparatus also includes a shift home
sensor. A state of the shift home sensor is determined
when a sheet feed cassette is set after turning the power
ON. The shift home sensor is turned ON when a back
fence (sheet shift portion) is located at a home position
and is turned OFF when the back fence is not located at
the home position. Then, in a case when the sheet feed
cassette is drawn out of an apparatus body while shifting
the sheets during which the sensor is turned OFF, the
back fence is moved when the sheet feed cassette is set
again to continue the operation of shifting the sheet bun-
dle from the second storage portion to the first storage
portion.
[0003] However, in a case when the sheet feed cas-
sette is erroneously drawn out of the apparatus body
while shifting the sheets, there is a possibility of causing
the following problem in resetting the sheet feed cassette
by noticing that the sheet is left in the first storage portion
in the sheet feeding apparatus described above. That is,
it is conceivable to erroneously end up setting a sheet
bundle to a back side of the back fence (on the second
storage portion side of the back fence) stopping on the
first storage portion side in setting the sheet bundle to
the sheet feed cassette drawn out of the apparatus body.
In this case, the back fence cannot return to its home
position on the second storage portion side because the
sheet bundle stacked on the back of the back fence ob-
structs. Thereby, such problems that the apparatus body
stops to operate and an alarm is indicated occur, and
recovery is not made until when an user removes the
sheet bundle erroneously stacked as described above,
thus inviting a cumbersome resetting work.

SUMMARY OF THE INVENTION

[0004] The present invention in its first aspect provides
a sheet feeding apparatus as specified in claim 1. The

present invention in its second aspect provides a sheet
feeding apparatus as specified in claim 2. The present
invention in its third aspect provides a sheet feeding ap-
paratus as specified in claim 11. The present invention
in its fourth aspect provides an image forming apparatus
as specified in claim 15.
[0005] Further features of the present invention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings. The accompanying drawings, which are incorporat-
ed in and constitute a part of the specification, illustrate
exemplary embodiments, features, and aspects of the
invention and, together with the description, serve to ex-
plain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is a section view schematically illustrating a
configuration of a laser beam printer, i.e., an image
forming apparatus, including a sheet feeding appa-
ratus of an embodiment.
FIG. 2A is a section view schematically illustrating a
feeding state of the sheet feeding apparatus of the
present embodiment.
FIG. 2B is a section view schematically illustrating a
feed finished state of the sheet feeding apparatus of
the present embodiment.
FIG. 3A is a section view schematically illustrating a
sheet bundle shifting state of the sheet feeding ap-
paratus of the present embodiment.
FIG. 3B is a section view schematically illustrating a
sheet bundle shifting completion state of the sheet
feeding apparatus of the present embodiment.
FIG. 3C is a section view schematically illustrating a
feed restarting state of the sheet feeding apparatus
of the present embodiment.
FIG. 4A is a section view schematically illustrating a
state corresponding to the state in FIG. 2B of a forced
moving mechanism of the sheet feeding apparatus
of the present embodiment.
FIG. 4B is a section view schematically illustrating a
state corresponding to the state in FIG. 3B of the
forced moving mechanism of the sheet feeding ap-
paratus of the present embodiment.
FIG. 4C is a section view schematically illustrating a
state in which a sheet bundle moving member is for-
cibly moved to a second sheet storage portion by
the forced moving mechanism of the sheet feeding
apparatus of the present embodiment.
FIG. 5A is a plan view schematically illustrating a
state corresponding to the state in FIG. 4A of the
forced moving mechanism of the sheet feeding ap-
paratus of the present embodiment.
FIG. 5B is a plan view schematically illustrating a
state corresponding to the state in FIG. 4B of the
forced moving mechanism of the sheet feeding ap-
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paratus of the present embodiment.
FIG. 6 is a plan view schematically illustrating a state
in which a sheet feed cassette of the sheet feeding
apparatus of the present embodiment is drawn out
of an apparatus body.
FIG. 7 is a section view schematically illustrating a
forced moving mechanism of a sheet feeding appa-
ratus of a first modified example.
FIG. 8 is a section view schematically illustrating a
forced moving mechanism of a sheet feeding appa-
ratus of a second modified example.
FIG. 9 is a plan view specifically illustrating the sheet
feeding apparatus of the present embodiment.
FIG. 10 is a section view schematically illustrating
the sheet feeding apparatus taken along a line A-A
in FIG. 9.
FIG. 11 is a block diagram illustrating a control sys-
tem of the image forming apparatus of the present
embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0007] An embodiment of the present invention will be
described in detail below with reference to the drawings.
At first, an image forming apparatus comprising a sheet
feeding apparatus of the embodiment of the present in-
vention will be described with reference to FIG. 1. FIG.
1 is a section view schematically illustrating a laser beam
printer, i.e., the image forming apparatus of the embod-
iments, seen from a front side of the apparatus. Image
Forming Apparatus
[0008] As illustrated in FIG. 1, the full-color laser beam
printer (referred to simply as a ’printer’ hereinafter) 201,
i.e., an image forming apparatus, includes an image
forming apparatus body (referred to simply as an ’appa-
ratus body’ hereinafter) 201a. The apparatus body 201a
includes a control portion 67 controlling each part of the
apparatus, an image forming portion 201b, a fixing por-
tion 220, and an image reading apparatus 202 disposed
substantially horizontally above the apparatus body
201a.
[0009] The apparatus body 201a is provided with a dis-
charge space S for discharging a sheet below the image
reading apparatus 202. Toner cartridges 215 are dis-
posed under the discharge space S, and a plurality (three
in the present embodiment) of sheet feeding apparatuses
51, 52, and 53 is disposed at a lower part of the apparatus
body 201a. The apparatus body 201a is provided with
attachment spaces, not illustrated, into/out of which sheet
feed cassettes 91 and 92 described later in sheet feeding
apparatuses 51 and 52 can be attached/drawn. The ap-
paratus body 201a is also provided with an attachment
space 15 (see FIG. 6) into/out of which a sheet feed cas-
sette 93 described later in the sheet feeding apparatus
53 can be attached/drawn. The attachment space 15
makes it possible for the sheet feeding apparatus 53 to
attach/draw the sheet feed cassette 93 into/out of the
apparatus body 201a. The sheet feed cassette 93 is con-

figured to be able to take an attachment position in which
the sheet feed cassette 93 is attached to the apparatus
body 201a and a draw-out position in which the sheet
feed cassette 93 is drawn out of the apparatus body 201a.
[0010] The image forming portion 201b is what adopts
a four drum full-color system and includes a laser scanner
210 and four process cartridges 211 of forming four color
toner images of yellow (Y), magenta (M), cyan (C), and
black (K).
[0011] Here, each process cartridge 211 includes a
photosensitive drum 212, i.e., a photosensitive body, a
charger 213, a developer 214, and a cleaner not illustrat-
ed. The image forming portion 201b also includes an in-
termediate transfer unit 201c above the process cartridge
211.
[0012] The intermediate transfer unit 201c includes an
intermediate transfer belt 216 wrapped around a driving
roller 216a and a tension roller 216b. The intermediate
transfer unit 201c also includes primary transfer rollers
219 disposed inside of the intermediate transfer belt 216
and being in contact with an inner surface of the inter-
mediate transfer belt 216 at positions facing the photo-
sensitive drums 212. The intermediate transfer belt 216
is composed of a film-like member, is in contact with the
respective photosensitive drums 212 and is rotated in a
direction of an arrow in FIG. 1 by the driving roller 216a
driven by a driving portion not illustrated.
[0013] The respective color toner images having neg-
ative polarity on the photosensitive drums 212 are se-
quentially superimposed and transferred onto the inter-
mediate transfer belt 216 by positive transfer bias applied
from the primary transfer rollers 219 to the intermediate
transfer belt 216. Thereby, a color image is formed on
the intermediate transfer belt 216. Disposed at a position
facing the driving roller 216a is a secondary transfer roller
217 transferring the color image formed on the interme-
diate transfer belt 216 onto a sheet P. It is noted that a
secondary transfer portion is constructed by a secondary
transfer nip portion N formed by the driving roller 216a
and the secondary transfer roller 217 being in pressure
contact with the driving roller 216a.
[0014] A fixing portion 220 is disposed downstream in
a sheet conveyance direction of the secondary transfer
roller 217, and a first discharge roller pair 225a, a second
discharge roller pair 225b, and a double-side inverting
portion 201d are disposed above the fixing portion 220.
The double-side inverting portion 201d includes an in-
verse roller pair 222 configured to rotate normally and
reversely, a re-conveyance passage R conveying a sheet
of which an image has been formed on a first surface
thereof again to the image forming portion 201b, and oth-
ers. It is noted that an image forming unit 27 forming the
image on the sheet P delivered from the sheet feeding
apparatuses 51, 52, and 53 is constructed by the image
forming portion 201b, the secondary transfer nip portion
N, and the fixing portion 220.
[0015] The image forming apparatus constructed as
described above operates as follows. Image information
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read by the image reading apparatus 202 or inputted from
an outside device such as a personal computer (PC) not
illustrated is converted into electrical signals after under-
going image processing and is transmitted to a laser
scanner 210 of the image forming portion 201b.
[0016] Then, in the image forming portion 201b, sur-
faces of the photosensitive drums 212 of the respective
process cartridges 211 are scanned by laser beams cor-
responding to image information of yellow, magenta, cy-
an, and black component colors emitted from the laser
scanner 210. Thereby, the surfaces of the photosensitive
drums 212 charged homogeneously with a predeter-
mined polarity and potential by the charger 213 are se-
quentially exposed, and electrostatic latent images of yel-
low, magenta, cyan, and black are sequentially formed
on the photosensitive drums 212 of the respective proc-
ess cartridges 211.
[0017] Then, the electrostatic latent images are devel-
oped and visualized by toners of the respective colors of
yellow, magenta, cyan, and black, and the respective
color toner images on the respective photosensitive
drums 212 are sequentially superimposed and trans-
ferred onto the intermediate transfer belt 216 by the pri-
mary transfer bias applied to the primary transfer rollers
219. Thereby, a color toner image is formed on the inter-
mediate transfer belt 216.
[0018] Meanwhile, the sheet P delivered from either
one of the sheet feeding apparatuses 51, 52, and 53
passes through a registration roller pair 240 and is sent
to the secondary transfer nip portion N. Here, the regis-
tration roller pair 240 corrects a skew of the sheet P by
making a front end of the sheet P follow a nip portion of
the registration roller pair 240 such that the sheet P abut-
ting against the nip portion forms a loop. The toner im-
ages formed in the image forming portion 201b are sec-
ondarily and collectively transferred onto the sheet P at
the secondary transfer nip portion N.
[0019] In succession, the sheet P onto which the toner
images have been secondarily transferred as described
above is conveyed to the fixing portion 220 to be heated
and pressed to fix the toner images on the sheet P as a
color image. After that, the sheet P on which the color
image has been fixed is discharged to the discharge
space S by the first discharge roller pair 225a and is
stacked on a stacking portion 26 provided within the dis-
charge space S.
[0020] The sheet feeding apparatuses 51 and 52 are
provided respectively with sheet feed cassettes 91 and
92 storing the sheet P. The sheet feeding apparatus 51
is also provided with a sheet feed portion 24 delivering
the sheet P stored in the sheet feed cassette 91 toward
a sheet drawing roller pair 14. The sheet feeding appa-
ratus 52 is provided with the sheet feed portion 24 deliv-
ering the sheet P stored in the sheet feed cassette 92
toward a drawing roller pair 25.
[0021] The sheet feed portion 24 corresponding to the
sheet feed cassette 91 includes a pickup roller 11, a feed
roller 12, and a retard roller 13 disposed above and down-

stream in a sheet feed direction of the sheet feed cassette
91. The sheet feed portion 24 corresponding to the sheet
feed cassette 92 includes a pickup roller 21, a feed roller
22, and a retard roller 23 disposed above and down-
stream in the sheet feed direction of the sheet feed cas-
sette 92.
[0022] The sheet feeding apparatus 53 is provided with
a sheet feed cassette 93 storing the sheet P and a sheet
feed portion 24 delivering the sheet P stored in a sheet
feed cassette 93 toward a pull-out roller pair 34 located
downstream of the sheet feed portion 24. The sheet feed
portion 24 corresponding to the sheet feed cassette 93
includes a pickup roller 31, a feed roller 32, and a retard
roller 33 disposed above and downstream in the sheet
feed direction of the sheet feed cassette 93.
[0023] The pickup rollers 11 and 21 are turnably sup-
ported by arms not illustrated respectively turnable
centering on the feed rollers 12 and 22 and deliver the
sheet P by rotating while being in pressure contact with
the sheet P stored respectively in the sheet feed cas-
settes 91 and 92. The sheet feed cassettes 91 and 92
are supported such that they can be attached to/drawn
out of the apparatus body 201a in a front-back direction
of FIG. 1.
[0024] The pickup roller 31 is turnably supported by an
arm not illustrated turnable centering on the feed roller
32 and delivers the sheet P stored in the sheet feed cas-
sette 93 by rotating while being in pressure contact with
the sheet P stored in the sheet feed cassette 93. It is
noted that the sheet feed cassette 93 is supported such
that the sheet feed cassette 93 can be attached to/drawn
out of the apparatus body 201a along drawing rails 61
and 62 in the front-back direction of FIG. 1.
[0025] Then, in response to a start of an image forming
operation, the sheet P is separated and fed one by one
from either one of the sheet feed cassettes 91, 92, and
93 by the sheet feed portion 24. The sheet P sent out by
either one of the pickup rollers 11, 21, and 31 is conveyed
by either corresponding one of the feed rollers 12, 22,
and 32. If the sheets are doubly fed at this time, the sheet
P of the second one and thereafter are returned to a side
of the sheet feed cassettes 91, 92, and 93 by either cor-
responding one of the retard rollers 13, 23, and 33. The
sheet P separated and conveyed by either corresponding
one of the feed rollers 12, 22, and 32 and the retard rollers
13, 23, and 33 is sent downstream farther by either one
of the pull-out roller pairs 14, 25, and 34 and is conveyed
to the registration roller pair 240. Sheet Feeding Appa-
ratus
[0026] Next, the sheet feeding apparatus 53 of the
present embodiment will be described in detail below with
reference to FIGs. 2A through 3C. It is noted that FIGs.
2A through 3C are section views describing the sheet
feeding apparatus 53 of the present embodiment in dif-
ferent states.
[0027] As illustrated in FIGs. 2A through 3C, the sheet
feeding apparatus 53 is configured such that the sheet
P can be fed one by one in a state in which a bundle of
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sheets of small size such as A4 size and letter size is
stacked respectively in first and second sheet storage
portions 28b and 28a. The sheet feeding apparatus 53
is configured to feed in order from the sheet P within the
first sheet storage portion 28b on a right side in the draw-
ings. The sheet feeding apparatus 53 adopts a tandem
cassette feeding structure in which a bundle of sheets P
within the second sheet storage portion 28a on a left side
of the drawings is collectively shifted to the first sheet
storage portion 28b when the sheet within the first sheet
storage portion 28b runs out.
[0028] The sheet feeding apparatus 53 is provided with
a lifter plate 35 supported so as to lift the stacked sheet
P within the first sheet storage portion 28b. The pickup
roller 31, disposed above the lifter plate 35, of the appa-
ratus body 201a (see FIG. 1) is supported turnably by
the arm not illustrated turnable centering on the feed roller
32 and feeds the sheet P stacked on the lifter plate 35.
Then, the sheet P thus fed is conveyed by the feed roller
32. However, in a case when two or more sheets are fed,
the second sheet and thereafter are returned to a side
of the sheet feed cassette 93 by a separation action ef-
fected by the feed roller 32 and the retard roller 33. It is
noted that the pickup roller 31 composes a feed member
feeding the sheet P.
[0029] As illustrated in FIGs. 2A and 2B, a lifter HP
(home position) sensor 84 is disposed at a lower part of
a front end portion of the sheet feed cassette 93, i.e., a
sheet storage member. The control portion 67 (see FIG.
1) controls and drives a lifter motor 86 (see FIG. 11) such
that the lifter plate 35 is lifted corresponding to a level in
a vertical direction of the pickup roller 31 so that the pick-
up roller 31 can be always stably in contact with an up-
permost sheet of the sheets P on the lifter plate 35.
[0030] The sheet feed cassette 93 includes the first
sheet storage portion 28b on the right side of the drawings
and the second sheet storage portion 28a on the left side
of the drawings, and is supported so as to be attachable
to/drawable out of an attachment space 15 (see FIG. 6)
within the apparatus body 201a. The first sheet storage
portion 28b stores the sheet P to be fed by the pickup
roller 31. The second sheet storage portion 28a adjoins
the first sheet storage portion 28b in a horizontal direction
and stores sheets P to be replenished to the first sheet
storage portion 28b.
[0031] The sheet feeding apparatus 53 also comprises
a fixed set tray 88 formed such a part thereof extends
from a bottom of the second sheet storage portion 28a
to a side of the first sheet storage portion 28b. The sheet
bundle moving member 37 supported so as to slidably
move from the second sheet storage portion 28a to the
first sheet storage portion 28b side along the set tray 88
is disposed in the sheet feed cassette 93. The sheet bun-
dle moving member 37 is provided so as to be able to be
in contact with the sheet bundle Sb set in the second
sheet storage portion 28a. That is, the sheet bundle mov-
ing member 37 is supported so as to be able to slidably
move in the horizontal direction in FIGs. 2A and 2B by

the driving motor 50 controlled by the control portion 67
and slidably moves the whole sheet bundle Sb set in the
second sheet storage portion 28a to the first sheet stor-
age portion 28b. It is noted that the sheet bundle moving
member 37 composes a sheet shift portion movable so
as to shift the sheet bundle Sb collectively from the sec-
ond sheet storage portion 28a to the first sheet storage
portion 28b.
[0032] As illustrated in FIGs. 2A through 3C, the sheet
feed cassette 93 of the sheet feeding apparatus 53 is
provided with an arm member 36 partitioning the left
sheet bundle Sb from the right sheet bundle Sb in setting
the sheet bundle Sb at a center part thereof.
[0033] The arm member 36 is constructed so as to be
able to move between a partitioning position and an open-
ing position by being driven by a partitioning solenoid 20
(see FIG. 11). The partitioning position is a position par-
titioning the first sheet storage portion 28b from the sec-
ond sheet storage portion 28a by projecting between the
first and second sheet storage portions 28b and 28a, and
the opening position is a position for opening between
the first and second sheet storage portions 28b and 28a
by receding from the partitioning position.
[0034] A home position of the arm member 36 is nor-
mally the partitioning position where the arm member 36
projects as a partition between the sheet bundles Sb of
the first and second sheet storage portions 28b and 28a.
Then, the arm member 36 recedes from the partitioning
position to the opening position in shifting the sheet bun-
dle Sb stacked in the second sheet storage portion 28a
on the left side to the first sheet storage portion 28b on
the right side in FIGs. 2A and 2B.
[0035] Still further, as illustrated in FIGs. 2A and 2B,
the apparatus body 201a is provided with a sheet sensor
78 (see FIG. 11) disposed above the lifter plate 35 of the
first sheet storage portion 28b. The control portion 67
(see FIGs. 1 and 11) of the apparatus body 201a controls
the partitioning solenoid 20 so as to move the arm mem-
ber 36 to the opening position before operating and shift-
ing the sheet bundle moving member 37 based on a sheet
detection result of the sheet sensor 78. This arrangement
makes it possible to operate and shift the sheet bundle
moving member 37 after moving the arm member 36
quickly to the opening position and to smoothly replenish
the sheet bundle Sb to the first sheet storage portion 28b
when the sheet P within the first sheet storage portion
28b runs out.
[0036] Next, the sheet feeding apparatus 53 of the
present embodiment will be described in detail with ref-
erence to FIGs. 4A through 4C, 9, and 10. It is noted that
FIG. 4A is a section view illustrating a state of the sheet
feeding apparatus 53 of the present embodiment in which
the sheet bundle Sb is stacked in the second sheet stor-
age portion 28a. FIG. 4B is a section view illustrating a
state of the sheet feeding apparatus 53 of the present
embodiment in which the sheet bundle Sb is shifted col-
lectively from the second sheet storage portion 28a to
the first sheet storage portion 28b. FIG. 4C is a section
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view illustrating a state in which the sheet bundle moving
member 37 which has completed to shift the sheet bundle
Sb is returned to the second sheet storage portion 28a.
It is noted that FIG. 4C is also a section view illustrating
an operation of returning the sheet bundle moving mem-
ber 37 to the second sheet storage portion 28a when the
sheet feed cassette 93 is drawn out of the apparatus
body 201a. FIG. 9 is a plan view specifically illustrating
the sheet feeding apparatus 53 in FIGs. 5A and 5B. FIG.
10 is a section view taken along a line A-A in FIG. 9.
[0037] FIG. 4A corresponds to FIG. 2B, FIG. 4B cor-
responds to FIG. 3B, and FIG. 4C corresponds to a state
in which the sheet bundle moving member 37 is on a way
of returning from the state in FIG. 3B to the position of
FIG. 3C. In FIGs. 4A through 4C, the arm member 36,
the pickup roller 31, the feed roller 32, the retard roller
33, the drawing rails 61 and 62, and others illustrated in
FIGs. 2A through 3C are not illustrated. An inner part of
the set tray 88 in FIGs. 2A through 3C is illustrated in
section also in FIGs. 4A though 4C, though their sizes
are different more or less.
[0038] As illustrated in FIG. 4A, the sheet bundle Sb
is stacked and set on the set tray in a state in which a
rear end part of the sheet bundle is in contact with the
sheet bundle moving member 37 located at the home
position within the second sheet storage portion 28a.
[0039] Then, as illustrated in FIG. 4B, the sheet bundle
moving member 37 is moved in a first direction D1 which
is a direction in which the sheet bundle moving member
37 is moved from the second sheet storage portion 28a
to the first sheet storage portion 28b by a driving unit 10
described later. Thereby, the sheet bundle Sb is shifted
collectively onto the lifter plate 35 of the first sheet storage
portion 28b.
[0040] FIG. 4C illustrates a case when the sheet feed
cassette 93 is drawn out of the apparatus body 201a
when the sheet bundle moving member 37 is located at
the position between the first and second sheet storage
portions 28b and 28a, i.e., a first position, as illustrated
in FIG. 4B. FIG. 4C illustrates the operation of returning
the sheet bundle moving member 37 to the second sheet
storage portion 28a. As illustrated in FIG. 4C, the sheet
bundle moving member 37 moves in a second direction
D2 from the state illustrated in FIG. 4B to the second
sheet storage portion 28a side by a spring force of the
charged tensile spring 44 and approaches to its home
position. The position of the sheet bundle moving mem-
ber 37 illustrated in FIG. 4A is the home position of the
sheet bundle moving member 37. The home position is
located outside of the second sheet storage portion 28a
farther than the first sheet storage portion 28b in the mov-
ing direction of the sheet bundle moving member 37.
When the sheet bundle moving member 37 is located at
the home position, the user can stack the sheet bundles
Sb in the first and second sheet storage portions 28b and
28a. Then, when the sheet P stored in the first sheet
storage portion 28b runs out, the sheet bundle moving
member 37 located at the home position shifts the sheet

bundle Sb stored in the second sheet storage portion 28a
collectively to the first sheet storage portion 28b. The pair
of tensile springs 44 is provided widthwise (in a direction
of an arrow B in FIG. 5A) orthogonal to the sheet feeding
direction (in a direction of an arrow A in FIG. 5A). One
ends upstream in the sheet feed direction of the pair of
tensile springs 44 are attached to fixing portions 89 and
90 provided on a bottom of the sheet feed cassette 93,
and other ends thereof are attached to both end portions
in the width direction of the charge member 43.
[0041] According to the present embodiment, the ten-
sile spring 44 and the charge member 43 compose the
forced moving mechanism, i.e., moving portion, 19 for-
cibly moving the sheet bundle moving member (sheet
shifting portion) 37 from the first sheet storage portion
28b side to the second sheet storage portion 28a side.
Here, in describing a relationship between two positions
of the sheet bundle moving member 37, a position close
to the first sheet storage portion 28b will be expressed
as ’the first sheet storage portion 28b side’ and a position
far from the first sheet storage portion 28b will be ex-
pressed as ’the second sheet storage portion 28a side’ .
It is noted that the pair of tensile springs 44 may be one
tensile spring 44 or three or more tensile springs 44 may
be used depending on their disposition.
[0042] Disposed under the sheet bundle moving mem-
ber 37 are driving shafts 46a and 40a extending in the
width direction orthogonal to the sheet feed direction and
rotatably supported upstream and downstream in the
sheet feed direction (in the direction of the arrow A in
FIG. 2A) . A driving pulley 40 and a driven pulley 46 are
respectively supported by the driving shafts 46a and 40a.
An endless timing belt 41 is wound around and stretched
between the driving pulley 40 and the driven pulley 46.
[0043] A bent portion 37a formed at a lower part of the
sheet bundle moving member 37 is fixed such that the
sheet bundle moving member 37 erects by fixing mem-
bers 45 on a lower side of an inner circumferential surface
of the timing belt 41. The bent portion 37a is configured
so as to project in the width direction from the set tray 88
as illustrated in FIG. 9 so that the sheet bundle moving
member 37 can reciprocate in the sheet feed direction
by using the lengthy set tray 88 extended in the sheet
feed direction as a rail.
[0044] Next, the driving mechanism and others moving
the sheet bundle moving member 37 of the present em-
bodiment will be described with reference to FIGs. 5A,
5B, and 6. It is noted that FIG. 5A is a plan view illustrating
a state of the forced moving mechanism 19 which corre-
sponds to the state in FIG. 4A, FIG. 5B is a plan view
illustrating a state of the forced moving mechanism 19
which corresponds to the state in FIG. 4B, and FIG. 6 is
a plan view illustrating the state in which the sheet feed
cassette 93 is drawn out of the apparatus body 201a.
[0045] As illustrated FIGs. 5A, 5B, and 6, the apparatus
body 201a is provided therein with an opening/closing
sensor 16 detecting whether the sheet feed cassette 93
is opened or closed, i.e., drawn out of or attached to the
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apparatus body 201a.
[0046] The sheet feed cassette 93 is provided also with
side restricting plates 38 and 39 restricting and aligning
the sheet P within the sheet feed cassette 93 in the width
direction (in a direction of an arrow B in FIG. 5A) orthog-
onal to the sheet feed direction (in the direction of the
arrow A in FIG. 5A) . These side restricting plates 38 and
39 are supported at a bottom of the sheet feed cassette
93 so as to be able move corresponding to a widthwise
size of a sheet to be set in the sheet feed cassette 93.
[0047] In response to a drive of the timing belt 41 driven
by the driving pulley 40 as illustrated in FIG. 5A, the sheet
bundle moving member 37 moves along with the rotation
of the timing belt 41. At this time, the sheet bundle moving
member 37 moves from the second sheet storage portion
28a side as illustrated in FIG. 5A to the first sheet storage
portion 28b, so that the sheet bundle Sb is shifted col-
lectively to the first sheet storage portion 28b and is
stacked on the lifter plate 35 within the first sheet storage
portion 28b.
[0048] The charge member 43 is supported so as to
slidably move within a guide portion 42 illustrated in FIG.
4A. The guide portion 42 extends widthwise so as to be
able to support the charge member 43 extending in the
width direction within the set tray 88. The charge member
43 engages with the sheet bundle moving member 37 at
a predetermined position, moves together with the sheet
bundle moving member 37, and drags the tensile spring
44. When the shift of the sheet bundle Sb is completed
as illustrated in FIG. 4B, the sheet bundle moving mem-
ber 37 presses the charge member 43 together with the
sheet bundle Sb to the first sheet storage portion 28b
side. Because a spring force acts on the charge member
43 from the predetermined position in the sheet feed di-
rection, the charge member 43 drags the tensile spring
44 and charges the spring force (moving force) by being
pressed by the sheet bundle moving member 37.
[0049] As illustrated in FIGs. 5A, 5B, and 6, a driving
motor 50 is fixed at a position adjacent the attachment
space 15 within the apparatus body 201a. A pinion 74 is
secured to a rotating shaft 50a of the driving motor 50.
The apparatus body 201a also includes a drive transmit-
ting coupling 49 receiving a driving force from the driving
motor 50 is rotatably supported through a support mech-
anism not illustrated at a position facing a driven coupling
48 operative when the sheet feed cassette 93 is inserted
into the attachment space 15. The driven coupling 48
engages with the drive transmitting coupling 49 when the
sheet feed cassette 93 is attached to the attachment
space 15 and is decoupled from the drive transmitting
coupling 49 when the sheet feed cassette 93 is drawn
out of the attachment space 15.
[0050] A driving gear 76 is secured to a rotating shaft
77 rotatably supporting the drive transmitting coupling 49
to the apparatus body 201a, and a transmission gear 75
rotatably supported by the apparatus body 201a is en-
gaged with the driving gear 76. A driving shaft 40a sup-
ported in this state is supported in a condition in which

the driving shaft 40a penetrates through a penetration
portion 39a formed through the side restricting plate 39.
It is noted that a driving mechanism 29 is composed of
the driving motor 50, the pinion 74, the transmission gear
75, and the driving gear 76.
[0051] The rotation of the driving motor 50 is transmit-
ted to the driven coupling 48 through the pinion 74, the
transmission gear 75, the driving gear 76, the rotating
shaft 77, and the drive transmitting coupling 49. Still fur-
ther because this rotation is also transmitted to the driving
pulley 40 through the driving shaft 40a, the sheet bundle
moving member 37 is moved in the direction of the arrow
A illustrated in FIG. 5A while rotating the driven pulley 46
through the timing belt 41 by the rotation of the driving
pulley 40.
[0052] Still further, according to the present embodi-
ment, the driving mechanism 29 also includes the timing
belt 41 rotated by the output of the driving motor 50 trans-
mitted from the drive transmitting coupling 49 to the driv-
en coupling 48. Then, the sheet bundle moving member
37 is linked with the timing belt 41 so as to move between
the first and second sheet storage portions 28b and 28a
during when the timing belt 41 rotates. This arrangement
makes it possibly to steadily move the sheet bundle mov-
ing member 37 by transmitting the driving force of the
driving motor 50 to the timing belt 41 through the driving
shaft 40a and the driving pulley 40.
[0053] As illustrated in FIG. 6, the drive transmitting
coupling 49 on the apparatus body 201a side is decou-
pled from the driven coupling 48 on the sheet feed cas-
sette 93 side in the state in which the sheet feed cassette
93 is drawn out of the apparatus body 201a. The drive
transmitting coupling 49 and the driven coupling 48 are
known members transmitting driving torque of the driving
motor 50. By decoupling them from each other, the trans-
mission route of the driving motor 50 is disconnected.
Then, by being released from an influence of holding
torque of the driving motor 50 itself, the charge member
43 moves the sheet bundle moving member 37 quickly
to the predetermined position by the charged spring force
of the tensile spring 44. In the present embodiment, the
charge member 43 is moved substantially around to a
center position, i.e., a second position, where the sheet
bundle is set in the second sheet storage portion 28a.
[0054] Because the sheet bundle moving member 37
returns to a position as indicated in FIG. 6, the user will
not set a sheet bundle Sb because the sheet bundle mov-
ing member 37 itself is located at an obstructive position
even if the user tries to set the sheet bundle Sb in the
second sheet storage portion 28a. It becomes possible
to set the sheet bundle Sb to the position of the second
sheet storage portion 28a after moving the sheet bundle
moving member 37 to the left side in FIG. 6. Because
the driven coupling 48 is decoupled from the drive trans-
mitting coupling 49 by this time, the user can readily move
and position the sheet bundle moving member 37 to the
left to a position (the home position illustrated in FIG. 5A)
adequate for setting the sheet bundle Sb. This arrange-
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ment of moving the sheet bundle moving member 37
substantially around to the center of the second sheet
storage portion 28a makes it possible to appeal to the
user and to induce the user to reset the sheet bundle
moving member 37 at the adequate position.
[0055] In the present embodiment, the home position
of the sheet bundle moving member 37 is the leftmost
position as indicated in FIG. 5A. In replenishing the sheet
bundle Sb to the first sheet storage portion 28b in the
state in which the sheet feed cassette 93 is attached to
the apparatus body 201a, the sheet bundle moving mem-
ber 37 which has moved to the first sheet storage portion
28b side and replenished the sheet bundle Sb can be
returned by automatically moving to the home position
by the driving force of the driving motor 50. This operation
ends in several seconds, e.g., 10 seconds, though it de-
pends on an output of the driving motor 50. Still further,
basically the sheet bundle moving member 37 stands still
always at the left home position.
[0056] However, if the sheet feed cassette 93 is drawn
out of the apparatus body 201a, the transmission route
of the driving force of the driving motor 50 is disconnect-
ed, so that the sheet bundle moving member 37 cannot
return to the home position by the driving force of the
driving motor 50. According to the present embodiment,
however, the sheet bundle moving member 37 can be
moved instantly in the left direction by the operation of
the charge member 43 and the tensile spring 44.
[0057] Here, ’instantly’ means a time, e.g., within one
second, less than a time required for the user to draw
the sheet feed cassette 93 out of the apparatus body
201a. Because the sheet bundle moving member 37
moves instantly in the left direction as described above,
there is no space for setting the sheet bundle Sb on the
left set tray 88, and the user will not erroneously set the
sheet bundle Sb at this position. Because this arrange-
ment makes is possible to avoid the user from errone-
ously setting the sheet bundle Sb, it is possible to avoid
a stoppage of the printer 201 or the occurrence of a cum-
bersome resetting work.

Control System

[0058] Next, a control system involved in the shift of
the sheet bundle of the present embodiment will be de-
scribed with reference to FIG. 11. FIG. 11 is a block di-
agram illustrating the control system involved in the shift
of the sheet bundle.
[0059] As illustrated in FIG. 11, the control system of
the present embodiment comprises a control portion
(controller) 67 comprising a CPU, a RAM, and a ROM.
An opening/closing sensor 16, a bundle pressing HP sen-
sor 81, a bundle pressing sensor 82, a partitioning sensor
83, a lifter HP sensor 84, and a sheet sensor 78 are con-
nected to an input port of the control portion 67. The par-
titioning solenoid 20, the driving motor 50, and a lifter
motor 86 are connected to an output port of the control
portion 67.

[0060] The opening/closing sensor 16 is composed of
a photo interrupter and detects a state of the sheet feed
cassette 93 attached to the apparatus body 201a in re-
sponse to a light blocking plate 17 (see FIGs. 5A through
6) fixed on a back surface side of the sheet feed cassette
93 and entering and receding between light emitting and
receiving portions not illustrated. That is, when the light
blocking plate 17 on the back surface side of the sheet
feed cassette 93 moves and advances/recedes with re-
spect to the opening/closing sensor 16, an output signal
of the light receiving portion turns to Low level when the
light blocking plate 17 interrupts an optical path between
the light emitting and receiving portions of the photo in-
terrupter and turns to High level when the light blocking
plate 17 does not interrupt the optical path. Accordingly,
it is possible to detect the state of the sheet feed cassette
93 whether or not the sheet feed cassette 93 is attached
by setting a position where the output signal of the light
receiving portion changes as a reference position and by
detecting whether or not the sheet feed cassette 93 is
located at the reference position.
[0061] The bundle pressing HP sensor 81 (see FIG.
2A) detects that the sheet bundle moving member 37 is
located at the home position. The bundle pressing sensor
82 (see FIG. 2A) detects a position where the sheet bun-
dle moving member 37 completes to press the bundle.
[0062] The partitioning sensor 83 has substantially the
same structure with the opening/closing sensor 16 de-
scribed above. The partitioning sensor 83 detects wheth-
er the arm member 36 is located at the partitioning posi-
tion or the opening position based on the relationship of
the advancing/receding move of the a light blocking plate
fixed on the arm member 36 side with a photo interrupter
fixed on the sheet feed cassette 93 side.
[0063] The lifter HP sensor 84 (see FIG. 2A) is dis-
posed at a lower part of the front end of the sheet feed
cassette 93 and detects a lowermost position of the lifter
plate 35. The sheet sensor 78 (see FIGs. 2A and 2b) is
disposed above the lifter plate 35 of the first sheet storage
portion 28b and detects whether or not the sheet P exists
within the first sheet storage portion 28b.
[0064] The driving motor 50 rotationally drives to move
the sheet bundle moving member 37 from the second
sheet storage portion 28a side to the first sheet storage
portion 28b side and to return the sheet bundle moving
member 37 from the first sheet storage portion 28b side
to the second sheet storage portion 28a side in accord-
ance to the controls made by the control portion 67.
[0065] The partitioning solenoid 20 advances/sets
back a plunger not illustrated so as to turn the arm mem-
ber 36 to the partitioning position/opening position in ac-
cordance to the controls made by the control portion 67.
The driving motor 50 rotates in accordance to the controls
of the control portion 67, and the rotation thereof is trans-
mitted to the drive transmitting coupling 49 through the
gear train including the pinion 74. The lifter motor 86 op-
erates so as to lift the lifter plate 35 such that the upper-
most sheet P on the lifter plate 35 is always and stably

13 14 



EP 3 064 459 B1

9

5

10

15

20

25

30

35

40

45

50

55

in contact with the pickup roller 31 corresponding to a
level of the pickup roller 31 in accordance to the controls
of the control portion 67.
[0066] Corresponding to the detection signals from the
various sensors described above, the control portion 67
controls and drives the partitioning solenoid 20, the driv-
ing motor 50, and the lifter motor 86. The control portion
67 also controls a display on of an user’s operating screen
not illustrated.
[0067] Here, a series of states in which the sheet bun-
dle Sb within the second sheet storage portion 28a is
shifted to the first sheet storage portion 28b when the
sheet P within the first sheet storage portion 28b runs
out will be described with reference to FIGs. 2A through
3C.
[0068] That is, FIG. 2A illustrates a state in which the
sheet P is fed by the pickup roller 31 from the first sheet
storage portion 28b and the sheet bundle Sb within the
second sheet storage portion 28a is kept in a standby
state. Then, FIG. 2B illustrates a state in which the sheet
P within the first sheet storage portion 28b runs out and
the lifter plate 35 is lowered to its lowest position. Then,
FIG. 3A illustrates a state in which the sheet bundle Sb
is shifted collectively from the second sheet storage por-
tion 28a to the first sheet storage portion 28b.
[0069] FIG. 3B illustrates a state in which the shift of
the sheet bundle Sb to the first sheet storage portion 28b
is completed. Then, FIG. 3C illustrates a state in which
the sheet bundle moving member 37 is returned to its
home position on the second sheet storage portion 28a
side and the lifter plate 35 is lifted to deliver an uppermost
sheet P on the lifter plate 35 by the pickup roller 31.
[0070] Thus, it is possible to continue an image forming
process even if the sheet P within the first sheet storage
portion 28b runs out by repeatedly replenishing the sheet
bundle Sb by automatically and continuously performing
the steps in FIGs. 2A through 3C. That is, it is possible
to continue the image forming operation (printing opera-
tion) by swiftly shifting the sheet bundle Sb already set
within the second sheet storage portion 28a to the first
sheet storage portion 28b.
[0071] As illustrated in FIG. 4C, the sheet bundle mov-
ing member 37 is pulled back to the predetermined po-
sition by the charged spring force if the user draws the
sheet feed cassette 93 out of the apparatus body 201a
right after when the shift of the sheet bundle Sb is finished.
Then, when the sheet feed cassette 93 is drawn out of
the apparatus body 201a, the driven coupling 48 is de-
coupled from the drive transmitting coupling 49 support-
ed by the apparatus body 201a side. Then, because the
driving force from the driving motor 50 to the driving shaft
40a of the driving pulley 40 is disconnected, a load is
suddenly lightened. Thereby, the sheet bundle moving
member 37 is instantly pulled back to the second sheet
storage portion 28a side in drawing the sheet feed cas-
sette 93 out of the apparatus body 201a.
[0072] It is noted that the driving unit 10 is composed
of the driving mechanism 29 comprising the driving motor

50 as a driving source outputting the driving force, the
drive transmitting coupling 49, the driven coupling 48,
and the timing belt 41 as the endless belt. The driving
unit 10 is linked with the sheet shifting portion through a
transmission portion 18 described later to transmit the
driving force of the driving unit 10 to the sheet shifting
portion and to drive the sheet shifting portion. The present
embodiment is configured to be able to move the sheet
bundle moving member 37 in an inverse direction toward
the second sheet storage portion 28a by the forced mov-
ing mechanism (the moving portion) 19 when the trans-
mission of the driving force of the driving unit 10 is dis-
connected.
[0073] This arrangement makes it possible to move
the sheet bundle moving member 37 automatically to the
home position side when the sheet feed cassette 93 is
drawn out at the moment when the shift of the sheet bun-
dle by the move of the sheet bundle moving member 37
is finished (when the sheet feed cassette 93 is drawn out
at the moment of finishing to shift the sheet bundle) .
Thus, it is possible to move the sheet bundle moving
member 37 automatically to the home position side of
the second sheet storage portion 28a.
[0074] That is, if the sheet feed cassette 93 is drawn
out of the attachment space 15 and the link with the driv-
ing unit 10 is disconnected in the state in which the sheet
bundle moving member 37 has moved to the first sheet
storage portion 28b side, the forced moving mechanism
19 forcibly moves the sheet bundle moving member 37
to the second sheet storage portion 28a side. That is, in
the case when the sheet feed cassette 93 is drawn out
during when the sheet bundle is being shifted, the sheet
bundle moving member 37 can be moved to the second
sheet storage portion 28a side instantly by the action of
the forced moving mechanism 19. Due to that, even if
the sheet feed cassette 93 is erroneously drawn out dur-
ing the shift of the sheet bundle Sb, it is possible to avoid
such problem that the sheet bundle Sb is erroneously
stacked from occurring because the sheet bundle moving
member 37 can be forcibly moved to the second sheet
storage portion 28a side.
[0075] That is, no such problem that the user errone-
ously sets the sheet bundle Sb on the left side of the
sheet bundle moving member 37 (the second sheet stor-
age portion 28a side) occurs in a state in which the sheet
bundle moving member 37 cannot return to the second
sheet storage portion 28a side. Due to that, it is possible
to avoid the user from erroneously setting the sheet bun-
dle Sb to the sheet feed cassette 93 drawn out of the
apparatus body 201a on the back side of the sheet bundle
moving member 37 stopping after having moved to the
first sheet storage portion 28b side. Accordingly, it is pos-
sible to reliably avoid such situations that the sheet bun-
dle moving member 37 cannot return to the home position
and the printer 201 has to be stopped or an alarm is
indicated from otherwise occurring by erroneously set-
ting the sheet bundle Sb. Thus, it is possible to steadily
prevent such problem requiring the cumbersome work
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that the printer 201 is not recovered until when the user
removes the sheet bundle Sb from occurring.
[0076] Still further, according to the present embodi-
ment, the charge member 43, i.e., a pulling member, is
linked with the tensile spring 44 so as to pull the tensile
spring 44 to the first sheet storage portion 28b side
through the sheet bundle moving member 37 moving
from the second sheet storage portion 28a side to the
first sheet storage portion 28b side. When the load of the
driving motor (driving source) 50 to the forced moving
mechanism 19 is cut, the sheet bundle moving member
37 receives the forced moving force of the tensile spring
44 through the charge member 43 and is moved to the
second sheet storage portion 28a side. This arrangement
makes it possible to move the sheet bundle moving mem-
ber 37 reliably to the second sheet storage portion 28a
when the load to the forced moving mechanism 19 is cut.
[0077] Still further, the driving unit 10 can move the
sheet bundle moving member 37 from the first sheet stor-
age portion 28b to the second sheet storage portion 28a
side in the state in which the sheet feed cassette 93 is
attached to the attachment space 15. Because the sheet
feeding apparatus 53 includes the driving unit 10 as de-
scribed above, it is possible to move the sheet bundle
moving member 37 steadily and smoothly between the
first and second sheet storage portions 28b and 28a by
such simple mechanical configuration.
[0078] Still further, according to the present embodi-
ment, the transmission portion 18 is composed of the
drive transmitting coupling 49 supported on the appara-
tus body 201a side, the driven coupling 48 supported on
the sheet feed cassette 93 side, and the timing belt 41.
The sheet bundle moving member 37 is firmly linked with
the timing belt 41 so as to be able to move between the
first and second sheet storage portions 28b and 28a by
the rotation of the timing belt 41. The driven coupling 48
can be engaged and coupled with the drive transmitting
coupling 49 by attaching the sheet feed cassette 93 to
the attachment space 15. Still further, the driven coupling
48 can be decoupled and disconnected from the drive
transmitting coupling 49 by drawing the sheet feed cas-
sette 93 out of the attachment space 15.
[0079] It is possible to simply and reliably switch the
link state and the disconnect state by linking/decoupling
the driven coupling 48 on the sheet feed cassette 93 side
with/from the drive transmitting coupling 49 on the appa-
ratus body 201a side. Still further, in response to the link
of the driven coupling 48 with the drive transmitting cou-
pling 49, the driving force of the driving motor 50 is trans-
mitted from the drive transmitting coupling 49 to the driv-
en coupling 48, and the timing belt 41 is rotated. It is
possible to steadily transmit the driving force of the driving
motor 50 to the sheet bundle moving member 37 by the
simple mechanical configuration as described above.
[0080] The forced moving mechanism 19 includes the
tensile spring, i.e., a spring member, 44 charging the
moving force by being dragged by the sheet bundle mov-
ing member 37 moving from the second sheet storage

portion 28a to the first sheet storage portion 28b. When
the sheet feed cassette 93 is drawn out of the attachment
space 15, the sheet bundle moving member 37 is moved
to the second sheet storage portion 28a side by the ten-
sile spring 44 in the state in which the load of the trans-
mission portion 18 is cut. At this time, it is possible to
steadily make the moving force act on the sheet bundle
moving member 37 and move the sheet bundle moving
member 37 to the second sheet storage portion 28a side
just by drawing the sheet feed cassette 93 out of the
apparatus body 201a.
[0081] The charge member 43 also pulls the tensile
spring 44 to the first sheet storage portion 28b side by
engaging with the sheet bundle moving member 37 mov-
ing from the second sheet storage portion 28a side to
the first sheet storage portion 28b side. Then, when the
load of the driving motor 50 on the forced moving mech-
anism 19 is cut, the sheet bundle moving member 37
receives the moving force of the tensile spring 44 through
the charge member 43 and is returned to the second
sheet storage portion 28a side. Therefore, it is possible
to release the load of the driving motor 50 being applied
on the forced moving mechanism 19 and to move the
sheet bundle moving member 37 to the second sheet
storage portion 28a side quickly by the moving force of
the tensile spring 44 automatically by drawing the sheet
feed cassette 93 out of the apparatus body 201a.
[0082] The forced moving mechanism 19 also charges
the moving force forcibly moving the sheet bundle moving
member 37 to the second sheet storage portion 28a side
when the sheet bundle moving member 37 is moved from
the second sheet storage portion 28a side to the first
sheet storage portion 28b side by the driving unit 10. This
arrangement makes it possible to reliably charge the
moving force in the direction of returning the sheet bundle
moving member 37 after extending the tensile spring 44
just by moving the sheet bundle moving member 37 to
the first sheet storage portion 28b side by the driving
force of the driving motor 50.
[0083] It is noted that while the known tensile spring
whose load increases as the spring is dragged more has
been exemplified in the present embodiment, another
method using a compression type spring in contrary may
be adopted as long as the sheet bundle moving member
37 can be moved to the home position side. That is, the
spring is not limited to the tensile spring 44 of the present
embodiment.
[0084] Still further, while the charge member 43 slida-
bly moving within the guide portion 42 illustrated in FIGs.
4A through 4C has been configured so as to start to move
from the middle part of the second sheet storage portion
28a in the present embodiment, the present invention is
not limited to such configuration. That is, the charge
member 43 and the tensile spring 44 may be configured
such that the charge member 43 and the tensile spring
44 are disposed farther on the left side of the second
sheet storage portion 28a and the tensile spring 44 can
charge the moving force as soon as the sheet bundle
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moving member 37 starts to move from its home position.
Then, the charge member 43 and the tensile spring 44
may be configured such that the sheet bundle moving
member 37 moves to the home position detectable by
the bundle pressing HP sensor 81 when the charge mem-
ber 43 returns to the second sheet storage portion 28a
side by the moving force. In this case, the user can re-
plenish a sheet bundle Sb to the second sheet storage
portion 28a as it is in a state in which the sheet bundle
moving member 37 has returned to the home position.
[0085] It is noted that while the sheet bundle moving
member 37 has been configured to instantly move in the
left direction by the action of the charge member 43 and
the tensile spring 44 when the user draws the sheet feed
cassette 93 out of the apparatus body 201a in the present
embodiment, the present invention is not limited to such
configuration. For instance, the sheet bundle moving
member 37 may be moved by the charge member 43
and the tensile spring 44 also at timing when the user
draws the sheet feed cassette 93 out to the draw-out
position. The user will notice that the sheet bundle moving
member 37 is not located at the home position by watch-
ing that the sheet bundle moving member 37 is moving
to the home position side. Then, it is also possible to urge
the user to move the sheet bundle moving member 37
to the home position. In this case, the sheet bundle mov-
ing member 37 may not be returned to the home position
by the action of the charge member 43 and the tensile
spring 44.
[0086] Still further, the case when the sheet feed cas-
sette 93 is drawn out of the apparatus body 201a when
the sheet bundle moving member 37 is located between
the first and second sheet storage portions 28b and 28a
has been described with reference to FIGs. 4B and 4C,
the present invention is not limited to such configuration.
For instance, the configuration of the present embodi-
ment is effective even in a case when the sheet bundle
moving member 37 is located at an area overlapping with
the second sheet storage portion 28a in FIGs. 4A through
4C if the user can store the sheet P in the left part of the
sheet bundle moving member 37.

First Modified Example

[0087] Next, a first modified example of the embodi-
ment described above will be described with reference
to FIG. 7. FIG. 7 is a section view illustrating the forced
moving mechanism 19 and others of the sheet feeding
apparatus 53 of the first modified example. It is noted
that the same or corresponding members with those of
the embodiment described above will be denoted by the
same reference numerals and descriptions of those hav-
ing the same configurations and functions will be omitted.
[0088] While a basic part of the first modified example
is the same with the configuration of the embodiment
described above with reference to FIGs. 4A through 4C,
the forced moving mechanism, i.e., the moving portion,
19 is provided with not the tensile spring 44 but a spiral

spring member 70. That is, a transmission gear 71 en-
gaging with a gear portion not illustrated provided on the
driving pulley 40 is disposed on the first sheet storage
portion 28b side of the timing belt 41 stretched between
the driving pulley 40 and the driven pulley 46 a gear por-
tion around which the spiral spring member 70 is wound
is engaged with the transmission gear 71.
[0089] The arrangement described above also makes
it possible to move the sheet bundle moving member 37
from the second sheet storage portion 28a side to the
first sheet storage portion 28b side by the timing belt 41
rotated by the rotating driving pulley 40 by the first mod-
ified example in the same manner with the embodiment
described above. At this time, it is possible to charge the
moving force by rotating the spiral spring member 70
through the transmission gear 71.
[0090] According to the forced moving mechanism 19
of the first modified example constructed as described
above, it is possible to charge the moving force by rotating
the spiral spring member 70 in linkage with the move of
the sheet bundle moving member 37 from the second
sheet storage portion 28a side to the first sheet storage
portion 28b side. Then, it is possible to move the sheet
bundle moving member 37 to the second sheet storage
portion 28a side by the spiral spring member 70 in the
state in which the load of the transmission portion 18 is
cut when the sheet feed cassette 93 is drawn out of the
attachment space 15.
[0091] According to the first modified example de-
scribed above, the driven coupling 48 on the sheet feed
cassette 93 side is decoupled from the drive transmitting
coupling 49 on the apparatus body 201a side and the
driving force of the driving motor 50 is released when the
sheet feed cassette 93 is drawn out of the apparatus
body 201a. Thereby, the spiral spring member 70 thus
set free rotates in an inverse direction, so that the driving
pulley 40 is driven in a direction of an arrow B, a lower
part of the timing belt 41 rotates in a direction of an arrow
C, and the sheet bundle moving member 37 is moved in
a direction of an arrow D. This arrangement makes it
possible to obtain the same effect with the embodiment
described above because the sheet bundle moving mem-
ber 37 instantly moves toward the home position on the
second sheet storage portion 28a side.
[0092] It is noted that in the first modified example, it
is possible to apply a pre-load by the spiral spring mem-
ber 70 to the sheet bundle moving member 37 at the
home position indicated by a solid line in FIG. 7. This
arrangement makes it possible to immediately return the
sheet bundle moving member 37 to the home position
illustrated in FIG. 7 by the moving force of the spiral spring
member 70 when the sheet feed cassette 93 is drawn
out of the apparatus body 201a after moving the sheet
bundle moving member 37 to the first sheet storage por-
tion 28b side.
[0093] In contrary, it is conceivable that the sheet bun-
dle moving member 37 returns only to an intermediate
position indicated by a two-dot chain line in FIG. 7 if the

19 20 



EP 3 064 459 B1

12

5

10

15

20

25

30

35

40

45

50

55

pre-load by the spiral spring member 70 is not applied to
the sheet bundle moving member 37. However, because
the sheet bundle moving member 37 can be moved to
the middle part of the second sheet storage portion 28a
side also in this case, no such problem that the user er-
roneously sets a sheet bundle Sb on the left side of the
sheet bundle moving member 37 in FIG. 7 in a state in
which the sheet bundle moving member 37 is unable to
return to the second sheet storage portion 28a side oc-
curs.

Second Modified Example

[0094] Next, a second modified example of the embod-
iment described above will be described with reference
to FIG. 8. FIG. 8 is a section view illustrating the forced
moving mechanism 19 and others of the sheet feeding
apparatus 53 of the second modified example. It is noted
that the same or corresponding members with those of
the embodiment described above will be denoted by the
same reference numerals and descriptions of those hav-
ing the same configurations and functions will be omitted.
[0095] While a basic part of the second modified ex-
ample is the same with the configuration of the embodi-
ment described above with reference to FIGs. 4A through
4C, the forced moving mechanism, i.e., the moving por-
tion, 19 is provided with not the tensile spring 44 but a
weight 79, i.e., a weight member. That is, one end of a
wire 80 is fixed windably round an end side of a driving
shaft 40a of the driving pulley 40 on the first sheet storage
portion 28b side of the timing belt 41 stretched between
the driving pulley 40 and the driven pulley 46. Then, an-
other end of the wire 80 is attached to the weight (weight
member) 79 of a predetermined weight through a pulley
73 rotatably supported to a rotary shaft 73a. This arrange-
ment makes it possible to rotate the driving shaft 40a in
a direction of an arrow B when the weight 79 falls by its
own weight in a direction of an arrow E and to move the
sheet bundle moving member 37 in a direction of an arrow
D in which the sheet bundle moving member 37 returns
to its home position.
[0096] The arrangement described above also makes
it possible to move the sheet bundle moving member 37
from the second sheet storage portion 28a side to the
first sheet storage portion 28b side by the timing belt 41
rotated by the rotating driving pulley 40 by the second
modified example in the same manner with the embod-
iment described above. At this time, it is possible to
charge the moving force by lifting the weight 79 while
winding the wire 80 around the driving shaft 40a.
[0097] According to the forced moving mechanism 19
of the second modified example constructed as de-
scribed above, it is possible to charge the moving force
as a potential energy by the weight 79 lifting in linkage
with the move of the sheet bundle moving member 37
from the second sheet storage portion 28a side to the
first sheet storage portion 28b side. Then, it is possible
to move the sheet bundle moving member 37 to the sec-

ond sheet storage portion 28a side by the moving force
of the weight 79 immediately falling in the state in which
the load of the transmission portion 18 is reduced when
the sheet feed cassette 93 is drawn out of the attachment
space 15.
[0098] According to the second modified example de-
scribed above, the driven coupling 48 on the sheet feed
cassette 93 side is decoupled from the drive transmitting
coupling 49 on the apparatus body 201a side and the
driving force of the driving motor 50 is released when the
sheet feed cassette 93 is drawn out of the apparatus
body 201a. Thereby, because the weight 79 thus set free
falls by its own weight, the driving pulley 40 is rotated in
the direction of the arrow B, the lower part of the timing
belt 41 rotates in the direction of the arrow C, and the
sheet bundle moving member 37 is moved in the direction
of the arrow D. This arrangement makes it possible to
obtain the same effect with the embodiment described
above because the sheet bundle moving member 37 in-
stantly moves toward the home position on the second
sheet storage portion 28a side.
[0099] It is noted that the configuration in which the
sheet bundle moving member 37 is forcibly moved to the
second sheet storage portion 28a side in response to the
decoupling of the driven coupling 48 from the drive trans-
mitting coupling 49 has been described in the embodi-
ment and in the first and second modified examples.
However, the present invention is not limited to such con-
figuration and may be configured as follows. For in-
stance, it is possible to configure such that the driving
unit such as the motor and the gear train not illustrated
driving the charge member 43 is provided on the sheet
feed cassette 93 side and power is supplied to the motor
from the apparatus body 201a side through a connector
or the like not illustrated. Then, it is possible to configure
such that the sheet bundle moving member 37 moves
toward the second sheet storage portion 28a when the
supply (transmission) of the power through the connector
is disconnected. It is noted that in this case, it is preferable
to use a normal DC motor not generating cogging torque
and others as the motor setting on the sheet feed cassette
93 side. Such arrangement also makes it possible to bring
about effects substantially the same with those of the
embodiment and the first and second modified examples
described above.
[0100] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.
[0101] A sheet feeding apparatus includes a sheet
storage member, a sheet shifting portion (37), and a mov-
ing portion (19). The sheet storage member includes first
and second sheet storage portions (28b, 28a) adjacent
with each other. The sheet shifting portion (37) is capable
of shifting the sheet (P) in the second sheet storage por-
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tion (28a) to the first sheet storage portion (28b) . The
moving portion (19) moves the sheet shifting portion (37)
from a first position to a second position farther than the
first position with respect to the first sheet storage portion
(28b) when the sheet storage member is drawn out of
the apparatus body in a state in which the sheet shifting
portion (37) is located at the first position.

Claims

1. A sheet feeding apparatus (53) comprising:

an apparatus body (201a);
a feed member (31) feeding a sheet (P);
a sheet storage member (93) configured to be
movable to an attachment position where the
sheet storage member (93) is attached to the
apparatus body (201a) and to a draw-out posi-
tion where the sheet storage member (93) is
drawn out of the attachment position, and com-
prising a first sheet storage portion (28b) in
which the sheet (P) to be fed by the feed member
(31) is stored and a second sheet storage por-
tion (28a) being provided adjacent horizontally
to the first sheet storage portion (28b) and stor-
ing a sheet (P);
a sheet shifting portion (37) configured to shift
the sheet (P) in the second sheet storage portion
(28a) to the first sheet storage portion (28b), the
sheet shifting portion (37) being capable of po-
sitioning at a first position and a second position
farther than the first position from the first sheet
storage portion (28b);
a driving unit (10) moving the sheet shifting por-
tion (37) by linking with the sheet shifting portion
(37) in a state in which the sheet storage mem-
ber (93) is located at the attachment position,
characterised by a moving portion (19) config-
ured to move the sheet shifting portion (37) from
the first position to the second position in a state
in which the link of the sheet shifting portion (37)
with the driving unit (10) is disconnected in re-
sponse to a drawing operation of the sheet stor-
age member (93) from the apparatus body
(201a) in a state in which the sheet shifting por-
tion (37) has moved to the first position by the
driving unit (10).

2. A sheet feeding apparatus (53) comprising:

an apparatus body (201a);
a feed member (31) feeding a sheet (P);
a sheet storage member (93) configured to be
movable to an attachment position where the
sheet storage member (93) is attached to the
apparatus body (201a) and to a draw-out posi-
tion where the sheet storage member (93) is

drawn out of the attachment position ) and com-
prising a first sheet storage portion (28b) in
which the sheet (P) to be fed by the feed member
(31) is stored and a second sheet storage por-
tion (28a) being provided adjacent horizontally
to the first sheet storage portion (28b) and stor-
ing a sheet (P);
a sheet shifting portion (37) configured to be
contactable with the sheet (P) stored in the sheet
storage member (93);
a driving unit (10) moving the sheet shifting por-
tion (37) in a first direction (D1) such that the
sheet (P) in the second sheet storage portion
(28a) is shifted to the first sheet storage portion
(28b), characterised by
a moving portion (19) configured to move the
sheet shifting portion (37) in a second direction
(D2) opposite to the first direction (D1) in re-
sponse to a drawing operation of the sheet stor-
age member (93) from the apparatus body
(201a) in a state in which the sheet shifting por-
tion (37) has moved to the first position from the
second position farther than the first position
with respect to the first sheet storage portion
(28b) by the driving unit (10).

3. The sheet feeding apparatus (53) according to Claim
1 or 2, wherein the moving portion (19) charges a
moving force for moving the sheet shifting portion
(37) from the first position to the second position up-
on the sheet shifting portion (37) being moved from
the second sheet storage portion (28a) to the first
sheet storage portion (28b) by the driving unit (10).

4. The sheet feeding apparatus (53) according to any
one of Claims 1 through 3, wherein the moving por-
tion (19) includes a spring member (44) charging a
moving force by the sheet shifting portion (37) mov-
ing from the second position to the first position, and
wherein the sheet shifting portion (37) is moved to
the second position by the spring member (44) in
response to the drawing operation of the sheet stor-
age member (93) from the apparatus body (201a).

5. The sheet feeding apparatus (53) according to Claim
4, wherein the moving portion (19) includes a pulling
member (43) linked with the spring member (44)
such that the spring member (44) is drug to the first
sheet storage portion (28b) side through the sheet
shifting portion (37) moving from the second position
to the first position, and
wherein the sheet shifting portion (37) receives the
moving force of the spring member (44) through the
pulling member (43) and is moved to the second po-
sition in response to the drawing operation of the
sheet storage member (93) from the apparatus body
(201a).
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6. The sheet feeding apparatus (53) according to any
one of Claims 1 through 3, wherein the moving por-
tion (19) includes a spiral spring member (70) charg-
ing a moving force by rotating in linkage with the
move of the sheet shifting portion (37) from the sec-
ond position to the first position, and
wherein the sheet shifting portion (37) is moved to
the second position by the spiral spring member (70)
in response to the drawing operation of the sheet
storage member (93) from the apparatus body
(201a).

7. The sheet feeding apparatus (53) according to any
one of Claims 1 through 3, wherein the moving por-
tion (19) includes a weight member (79) charging a
potential energy by elevating in linkage with the
move of the sheet shifting portion (37) from the sec-
ond position to the first position, and
wherein the sheet shifting portion (37) is moved to
the second position by the potential energy of the
weight member (79) in response to the drawing op-
eration of the sheet storage member (93) from the
apparatus body (201a).

8. The sheet feeding apparatus (53) according to any
one of Claims 1 through 7, wherein the driving unit
(10) comprises a driving source (50) being provided
in the apparatus body (201a) and outputting a driving
force moving the sheet shifting portion (37), and a
transmission portion (18) transmitting the output of
the driving source (50) to the sheet shifting portion
(37).

9. The sheet feeding apparatus (53) according to Claim
8, wherein the transmission portion (18) comprises
a drive transmitting coupling (49) being supported
by the apparatus body (201a) and receiving the driv-
ing force of the driving source (50), and
a driven coupling (48) being supported by the sheet
storage member (93), engaging with the drive trans-
mitting coupling (49) in response to the attaching op-
eration of the sheet storage member (93) to the ap-
paratus body (201a), and decoupling from the drive
transmitting coupling (49) in response to the drawing
operation of the sheet storage member (93) from the
apparatus body (201a).

10. The sheet feeding apparatus (53) according to Claim
9, wherein the transmission portion (18) comprises
an endless belt (41) rotated by the driving force of
the driving source (50) transmitted from the drive
transmitting coupling (49) to the driven coupling (48),
the endless belt (41) being linked with the sheet shift-
ing portion (37) such that the sheet shifting portion
(37) moves by the rotation of the endless belt (41).

11. A sheet feeding apparatus (53) comprising:

an apparatus body (201a);
a feed member (31) feeding a sheet (P);
a sheet storage member (93) configured to be
movable to an attachment position where the
sheet storage member (93) is attached to the
apparatus body (201a) and to a draw-out posi-
tion where the sheet storage member (93) is
drawn out of the attachment position and com-
prising a first sheet storage portion (28b) in
which the sheet (P) to be fed by the feed member
(31) is stored and a second sheet storage por-
tion (28a) being provided adjacent horizontally
to the first sheet storage portion (28b) and stor-
ing a sheet (P);
a sheet bundle moving member (37) configured
to be contactable with the sheet (P) stored in the
sheet storage member (93) ;
a driving motor (50) configured to be generating
a driving force moving the sheet bundle moving
member (37) such that the sheet (P) in the sec-
ond sheet storage portion (28a) is shifted to the
first sheet storage portion (28b),
characterised by a spring member (44) config-
ured to move the sheet bundle moving member
(37) from a first position to a second position
farther than the first position with respect to the
first sheet storage portion (28b) in a case which
the sheet storage member (93) is located at the
draw-out position.

12. The sheet feeding apparatus (53) according to any
one of Claims 1 through 11, wherein the first position
is located between the first sheet storage portion
(28b) and the second sheet storage portion (28a).

13. The sheet feeding apparatus (53) according to any
one of Claims 1 through 12, wherein the second po-
sition is located inside of the second sheet storage
portion (28a).

14. The sheet feeding apparatus (53) according to any
one of Claims 1 through 12, wherein the second po-
sition located outside of the second sheet storage
portion (28a) on a side farther than the first sheet
storage portion (28b) in a moving direction of the
sheet shifting portion (37).

15. An image forming apparatus (201) comprising:

a sheet feeding apparatus (53) as set forth in
any one of Claims 1 through 14; and
an image forming unit (27) forming an image on
the sheet (P) fed by the sheet feeding apparatus
(53).
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Patentansprüche

1. Blattzuführungsvorrichtung (53), mit:

einem Vorrichtungskörper (201a);
einem Zuführungsbauteil (31), das ein Blatt (P)
zuführt;
einem Blattspeicherbauteil (93), das gestaltet
ist, um zu einer Anbringungsposition, in der das
Blattspeicherbauteil (93) an dem Vorrichtungs-
körper (201a) angebracht ist, und zu einer Aus-
zugsposition bewegbar zu sein, in der das Blatt-
speicherbauteil (93) von der Anbringungsposi-
tion herausgezogen ist, und das einen ersten
Blattspeicherabschnitt (28b), in dem das durch
das Zuführungsbauteil (31) zuzuführende Blatt
(P) gespeichert ist, und einen zweiten Blattspei-
cherabschnitt (28a) aufweist, der horizontal be-
nachbart zu dem ersten Blattspeicherabschnitt
(28b) vorgesehen ist und ein Blatt (P) speichert;
einem Blattverlagerungsabschnitt (37), der ge-
staltet ist, um das Blatt (P) in dem zweiten Blatt-
speicherabschnitt (28a) in den ersten Blattspei-
cherabschnitt (28b) zu verlagern, wobei der
Blattverlagerungsabschnitt (37) imstande ist, an
einer ersten Position und einer zweiten Position,
die von dem ersten Blattspeicherabschnitt (28b)
entfernter als die erste Position ist, positioniert
zu werden;
einer Antriebseinheit (10), um den Blattverlage-
rungsabschnitt (37) durch ein Koppeln mit dem
Blattverlagerungsabschnitt (37) in einem Zu-
stand, in dem das Blattspeicherbauteil (93) an
der Anbringungsposition gelegen ist, zu bewe-
gen,
gekennzeichnet durch
einen Bewegungsabschnitt (19), der gestaltet
ist, um den Blattverlagerungsabschnitt (37) von
der ersten Position zu der zweiten Position in
einem Zustand, in dem die Kopplung des Blatt-
verlagerungsabschnitts (37) mit der Antriebs-
einheit (10) getrennt ist, in Erwiderung auf einen
Auszugvorgang des Blattspeicherbauteils (93)
von dem Vorrichtungskörper (201a) in einem
Zustand zu bewegen, in dem der Blattverlage-
rungsabschnitt (37) zu der ersten Position durch
die Antriebseinheit (10) bewegt wurde.

2. Blattzuführungsvorrichtung (53), mit:

einem Vorrichtungskörper (201a);
einem Zuführungsbauteil (31), das ein Blatt (P)
zuführt;
einem Blattspeicherbauteil (93), das gestaltet
ist, um zu einer Anbringungsposition, in der das
Blattspeicherbauteil (93) an dem Vorrichtungs-
körper (201a) angebracht ist, und zu einer Aus-
zugsposition bewegbar zu sein, in der das Blatt-

speicherbauteil (93) von der Anbringungsposi-
tion herausgezogen ist, und das einen ersten
Blattspeicherabschnitt (28b), in dem das durch
das Zuführungsbauteil (31) zuzuführende Blatt
(P) gespeichert ist, und einen zweiten Blattspei-
cherabschnitt (28a) aufweist, der horizontal be-
nachbart zu dem ersten Blattspeicherabschnitt
(28b) vorgesehen ist und ein Blatt (P) speichert;
einem Blattverlagerungsabschnitt (37), der ge-
staltet ist, um mit dem in dem Blattspeicherbau-
teil (93) gespeicherten Blatt (P) kontaktierbar zu
sein;
einer Antriebseinheit (10), um den Blattverlage-
rungsabschnitt (37) in eine erste Richtung (D1)
derart zu bewegen, dass das Blatt (P) in dem
zweiten Blattspeicherabschnitt (28a) in den ers-
ten Blattspeicherabschnitt (28b) verlagert wird,
gekennzeichnet durch
einen Bewegungsabschnitt (19), der gestaltet
ist, um den Blattverlagerungsabschnitt (37) in
eine zu der ersten Richtung (D1) entgegenge-
setzte zweite Richtung (D2) in Erwiderung auf
einen Auszugvorgang des Blattspeicherbauteils
(93) von dem Vorrichtungskörper (201a) in ei-
nem Zustand zu bewegen, in dem der Blattver-
lagerungsabschnitt (37) zu der ersten Position
von der zweiten Position, die bezüglich des ers-
ten Blattspeicherabschnitts (28b) entfernter als
die erste Position ist, durch die Antriebseinheit
(10) bewegt wurde.

3. Blattzuführungsvorrichtung (53) gemäß Anspruch 1
oder 2, wobei der Bewegungsabschnitt (19) eine Be-
wegungskraft zum Bewegen des Blattverlagerungs-
abschnitts (37) von der ersten Position zu der zwei-
ten Position lädt, wenn der Blattverlagerungsab-
schnitt (37) von dem zweiten Blattspeicherabschnitt
(28a) zu dem ersten Blattspeicherabschnitt (28b)
durch die Antriebseinheit (10) bewegt wird.

4. Blattzuführungsvorrichtung (53) gemäß einem der
Ansprüche 1 bis 3, wobei der Bewegungsabschnitt
(19) ein Federbauteil (44) enthält, das eine Bewe-
gungskraft durch den sich von der zweiten Position
zu der ersten Position bewegenden Blattverlage-
rungsabschnitt (37) lädt, und
wobei der Blattverlagerungsabschnitt (37) zu der
zweiten Position durch das Federbauteil (44) in Er-
widerung auf den Auszugsvorgang des Blatt-
speicherbauteils (93) von dem Vorrichtungskörper
(201a) bewegt wird.

5. Blattzuführungsvorrichtung (53) gemäß Anspruch 4,
wobei der Bewegungsabschnitt (19) ein Ziehbauteil
(43) enthält, das mit dem Federbauteil (44) derart
gekoppelt ist, dass das Federbauteil (44) zu der Sei-
te des ersten Blattspeicherabschnitts (28b) durch
den sich von der zweiten Position zu der ersten Po-
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sition bewegenden Blattverlagerungsabschnitt (37)
gezogen wird, und
wobei der Blattverlagerungsabschnitt (37) die Bewe-
gungskraft des Federbauteils (44) durch das Zieh-
bauteil (43) erhält und zu der zweiten Position in Er-
widerung auf den Auszugsvorgang des Blatt-
speicherbauteils (93) von dem Vorrichtungskörper
(201a) bewegt wird.

6. Blattzuführungsvorrichtung (53) gemäß einem der
Ansprüche 1 bis 3, wobei der Bewegungsabschnitt
(19) ein spiralförmiges Federbauteil (70) enthält, das
eine Bewegungskraft durch ein Rotieren in Kopplung
mit der Bewegung des Blattverlagerungsabschnitts
(37) von der zweiten Position zu der ersten Position
lädt, und
wobei der Blattverlagerungsabschnitt (37) zu der
zweiten Position durch das spiralförmige Federbau-
teil (70) in Erwiderung auf den Auszugvorgang des
Blattspeicherbauteils (93) von dem Vorrichtungskör-
per (201a) bewegt wird.

7. Blattzuführungsvorrichtung (53) gemäß einem der
Ansprüche 1 bis 3, wobei der Bewegungsabschnitt
(19) ein Gewichtbauteil (79) enthält, das potentielle
Energie durch ein Heben in Kopplung mit der Bewe-
gung des Blattverlagerungsabschnitts (37) von der
zweiten Position zu der ersten Position lädt, und
wobei der Blattverlagerungsabschnitt (37) zu der
zweiten Position durch die potentielle Energie des
Gewichtbauteils (79) in Erwiderung auf den Auszug-
vorgang des Blattspeicherbauteils (93) von dem Vor-
richtungskörper (201a) bewegt wird.

8. Blattzuführungsvorrichtung (53) gemäß einem der
Ansprüche 1 bis 7, wobei die Antriebseinheit (10)
eine Antriebsquelle (50), die in dem Vorrichtungs-
körper (201a) vorgesehen ist und eine Antriebskraft
ausgibt, die den Blattverlagerungsabschnitt (37) be-
wegt, und einen Übertragungsabschnitt (18) auf-
weist, der die Ausgabe der Antriebsquelle (50) zu
dem Blattverlagerungsabschnitt (37) überträgt.

9. Blattzuführungsvorrichtung (53) gemäß Anspruch 8,
wobei der Übertragungsabschnitt (18) eine Antriebs-
übertragungskupplung (49), die durch den Vorrich-
tungskörper (201a) gestützt ist und die Antriebskraft
der Antriebsquelle (50) erhält, und
eine angetriebene Kupplung (48) aufweist, die durch
das Blattspeicherbauteil (93) gestützt ist, die mit der
Antriebsübertragungskupplung (49) in Erwiderung
auf den Anbringungsvorgang des Blattspeicherbau-
teils (93) an den Vorrichtungskörper (201a) eingreift
und die von der Antriebsübertragungskupplung (49)
in Erwiderung auf den Auszugvorgang des Blatt-
speicherbauteils (93) von dem Vorrichtungskörper
(201a) entkuppelt.

10. Blattzuführungsvorrichtung (53) gemäß Anspruch 9,
wobei der Übertragungsabschnitt (18) ein endloses
Band (41) aufweist, das durch die Antriebskraft der
Antriebsquelle (50), die von der Antriebsübertra-
gungskupplung (41) auf die angetriebene Kupplung
(48) übertragen wird, rotiert wird, wobei das endlose
Band (41) mit dem Blattverlagerungsabschnitt (37)
derart gekoppelt ist, dass sich der Blattverlagerungs-
abschnitt (37) durch die Rotation des endlosen
Bands (41) bewegt.

11. Blattzuführungsvorrichtung (53), mit:

einem Vorrichtungskörper (201a);
einem Zuführungsbauteil (31), das ein Blatt (P)
zuführt;
einem Blattspeicherbauteil (93), das gestaltet
ist, um zu einer Anbringungsposition, in der das
Blattspeicherbauteil (93) an dem Vorrichtungs-
körper (201a) angebracht ist, und zu einer Aus-
zugsposition bewegbar zu sein, in der das Blatt-
speicherbauteil (93) von der Anbringungsposi-
tion herausgezogen ist, und das einen ersten
Blattspeicherabschnitt (28b), in dem das durch
das Zuführungsbauteil (31) zuzuführende Blatt
(P) gespeichert ist, und einen zweiten Blattspei-
cherabschnitt (28a) aufweist, der horizontal be-
nachbart zu dem ersten Blattspeicherabschnitt
(28b) vorgesehen ist und ein Blatt (P) speichert;
einem Blattpackenbewegungsbauteil (37), das
gestaltet ist, um mit dem in dem Blattspeicher-
bauteil (93) gespeicherten Blatt (P) kontaktier-
bar zu sein;
einem Antriebsmotor (50), der gestaltet ist, um
eine Antriebskraft zu erzeugen, die das Blattpa-
ckenbewegungsbauteil (37) derart bewegt,
dass das Blatt (P) im dem zweiten Blattspeicher-
abschnitt (28a) in den ersten Blattspeicherab-
schnitt (28b) verlagert wird,
gekennzeichnet durch
ein Federbauteil (44), das gestaltet ist, um das
Blattpackenbewegungsbauteil (37) von einer
ersten Position zu einer zweiten Position, die
bezüglich des ersten Blattspeicherabschnitts
(28b) entfernter als die erste Position ist, in ei-
nem Fall zu bewegen, in dem das Blattspeicher-
bauteil (93) an der Auszugsposition gelegen ist.

12. Blattzuführungsvorrichtung (53) gemäß einem der
Ansprüche 1 bis 11, wobei die erste Position zwi-
schen dem ersten Blattspeicherabschnitt (28b) und
dem zweiten Blattspeicherabschnitt (28a) gelegen
ist.

13. Blattzuführungsvorrichtung (53) gemäß einem der
Ansprüche 1 bis 12, wobei die zweite Position innen-
seitig des zweiten Blattspeicherabschnitts (28a) ge-
legen ist.
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14. Blattzuführungsvorrichtung (53) gemäß einem der
Ansprüche 1 bis 12, wobei die zweite Position au-
ßenseitig des zweiten Blattspeicherabschnitts (28a)
an einer Seite gelegen ist, die in einer Bewegungs-
richtung des Blattverlagerungsabschnitts (37) ent-
fernter als der erste Blattspeicherabschnitt (28b) ist.

15. Bilderzeugungsvorrichtung (201), mit:

einer Blattzuführungsvorrichtung (53) gemäß
einem der Ansprüche 1 bis 14; und
einer Bilderzeugungseinheit (27), die ein Bild
auf dem durch die Blattzuführungsvorrichtung
(53) zugeführten Blatt (P) ausbildet.

Revendications

1. Appareil d’alimentation en feuilles (53),
comprenant :

un corps d’appareil (201a) ;
un élément d’alimentation (31) qui fait avancer
une feuille (P) ;
un élément de stockage de feuilles (93) conçu
pour pouvoir être amené dans une position de
fixation dans laquelle l’élément de stockage de
feuilles (93) est fixé au corps d’appareil (201a)
et dans une position de retrait dans laquelle l’élé-
ment de stockage de feuilles (93) est amené en
retrait de la position de fixation, et comprenant
une première partie de stockage de feuilles
(28b) dans laquelle est stockée la feuille (P) de-
vant faire l’objet d’une avance par l’élément d’ali-
mentation (31) et une seconde partie de stoc-
kage de feuilles (28a) disposée horizontalement
adjacente à la première partie de stockage de
feuilles (28b) et stockant une feuille (P) ;
une partie de décalage de feuille (37) conçue
pour décaler la feuille (P) se trouvant dans la
seconde partie de stockage de feuilles (28a)
vers la première partie de stockage de feuilles
(28b), la partie de décalage de feuille (37) pou-
vant être placée au niveau d’une première po-
sition et d’une seconde position plus éloignée
de la première partie de stockage de feuilles
(28b) que la première position ;
une unité d’entraînement (10) déplaçant la par-
tie de décalage de feuille (37) par couplage avec
la partie de décalage de feuille (37) dans un état
dans lequel l’élément de stockage de feuilles
(93) est situé au niveau de la position de fixation,
caractérisé par :

une partie de déplacement (19) conçue
pour déplacer la partie de décalage de
feuille (37) de la première position à la se-
conde position dans un état dans lequel le

couplage de la partie de décalage de feuille
(37) avec l’unité d’entraînement (10) est dé-
saccouplé en réponse à une opération de
retrait de l’élément de stockage de feuilles
(93) du corps d’appareil (201a) dans un état
dans lequel la partie de décalage de feuille
(37) a été amenée au niveau de la première
position par l’unité d’entraînement (10).

2. Appareil d’alimentation en feuilles (53),
comprenant :

un corps d’appareil (201a) ;
un élément d’alimentation (31) qui fait avancer
une feuille (P) ;
un élément de stockage de feuilles (93) conçu
pour pouvoir être amené dans une position de
fixation dans laquelle l’élément de stockage de
feuilles (93) est fixé au corps d’appareil (201a)
et dans une position de retrait dans laquelle l’élé-
ment de stockage de feuilles (93) est amené en
retrait de la position de fixation, et comprenant
une première partie de stockage de feuilles
(28b) dans laquelle est stockée la feuille (P) de-
vant faire l’objet d’une avance par l’élément d’ali-
mentation (31) et une seconde partie de stoc-
kage de feuilles (28a) disposée horizontalement
adjacente à la première partie de stockage de
feuilles (28b) et stockant une feuille (P) ;
une partie de décalage de feuille (37) conçue
pour pouvoir contacter la feuille (P) stockée
dans l’élément de stockage de feuilles (93) ;
une unité d’entraînement (10) déplaçant la par-
tie de décalage de feuille (37) dans un premier
sens (D1) de façon à décaler la feuille (P) située
dans la seconde partie de stockage de feuilles
(28a) vers la première partie de stockage de
feuilles (28b),
caractérisé par :

une partie de déplacement (19) conçue
pour déplacer la partie de décalage de
feuille (37) dans un second sens (D2), con-
traire au premier sens (D1), en réponse à
une opération de retrait de l’élément de
stockage de feuilles (93) du corps d’appareil
(201a) dans un état dans lequel la partie de
décalage de feuille (37) a été déplacée, par
l’unité d’entraînement (10), de la seconde
position située plus loin que la première po-
sition par rapport à la première partie de
stockage de feuilles (28b) à la première po-
sition.

3. Appareil d’alimentation en feuilles (53) selon la re-
vendication 1 ou 2, dans lequel la partie de dépla-
cement (19) est chargée d’une force de déplacement
permettant de déplacer la partie de décalage de
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feuille (37) de la première position à la seconde po-
sition lorsque l’unité d’entraînement (10) déplace la
partie de décalage de feuille (37) de la seconde par-
tie de stockage de feuilles (28a) à la première partie
de stockage de feuilles (28b).

4. Appareil d’alimentation en feuilles (53) selon l’une
quelconque des revendications 1 à 3, dans lequel la
partie de déplacement (19) comprend un élément
ressort (44) chargé d’une force de déplacement par
le déplacement de la partie de décalage de feuille
(37) de la seconde position à la première position, et
dans lequel la partie de décalage de feuille (37) est
déplacée vers la seconde position par l’élément res-
sort (44) en réponse à l’opération de retrait de l’élé-
ment de stockage de feuilles (93) du corps d’appareil
(201a).

5. Appareil d’alimentation en feuilles (53) selon la re-
vendication 4, dans lequel la partie de déplacement
(19) comprend un élément de traction (43) couplé
avec l’élément ressort (44) de façon à tirer l’élément
ressort (44) vers le côté première partie de stockage
de feuilles (28b) lors du déplacement de la partie de
décalage de feuille (37) de la seconde position à la
première position, et
dans lequel la partie de décalage de feuille (37) reçoit
la force de déplacement de l’élément ressort (44)
par l’intermédiaire de l’élément de traction (43) et est
déplacée vers la seconde position en réponse à
l’opération de retrait de l’élément de stockage de
feuilles (93) du corps d’appareil (201a).

6. Appareil d’alimentation en feuilles (53) selon l’une
quelconque des revendications 1 à 3, dans lequel la
partie de déplacement (19) comprend un élément
ressort spiralé (70) chargé d’une force de déplace-
ment par la rotation de couplage avec le déplace-
ment de la partie de décalage de feuille (37) de la
seconde position à la première position, et
dans lequel la partie de décalage de feuille (37) est
déplacée vers la seconde position par l’élément res-
sort spiralé (70) en réponse à l’opération de retrait
de l’élément de stockage de feuilles (93) du corps
d’appareil (201a).

7. Appareil d’alimentation en feuilles (53) selon l’une
quelconque des revendications 1 à 3, dans lequel la
partie de déplacement (19) comprend un élément
formant poids (79) chargé d’une énergie potentielle
par une élévation de couplage avec le déplacement
de la partie de décalage de feuille (37) de la seconde
position à la première position, et
dans lequel la partie de décalage de feuille (37) est
déplacée vers la seconde position par l’énergie po-
tentielle de l’élément formant poids (79) en réponse
à l’opération de retrait de l’élément de stockage de
feuilles (93) du corps d’appareil (201a).

8. Appareil d’alimentation en feuilles (53) selon l’une
quelconque des revendications 1 à 7, dans lequel
l’unité d’entraînement (10) comprend une source
d’entraînement (50) disposée dans le corps d’appa-
reil (201a) et délivrant une force d’entraînement dé-
plaçant la partie de décalage de feuille (37), et une
partie de transmission (18) transmettant la force dé-
livrée par la source d’entraînement (50) à la partie
de décalage de feuille (37).

9. Appareil d’alimentation en feuilles (53) selon la re-
vendication 8, dans lequel la partie de transmission
(18) comprend un accouplement de transmission
d’entraînement (49) supporté par le corps d’appareil
(201a) et recevant la force d’entraînement de la sour-
ce d’entraînement (50), et
un accouplement d’entraînement (48) supporté par
l’élément de stockage de feuilles (93), venant en pri-
se avec l’accouplement de transmission d’entraîne-
ment (49) en réponse à l’opération de fixation de
l’élément de stockage de feuilles (93) au corps d’ap-
pareil (201a), et se désaccouplant de l’accouple-
ment de transmission d’entraînement (49) en répon-
se à l’opération de retrait de l’élément de stockage
de feuilles (93) du corps d’appareil (201a).

10. Appareil d’alimentation en feuilles (53) selon la re-
vendication 9, dans lequel la partie de transmission
(18) comprend une bande sans fin (41) entraînée en
rotation par la force d’entraînement de la source
d’entraînement (50) transmise de l’accouplement de
transmission d’entraînement (49) à l’accouplement
d’entraînement (48), la bande sans fin (41) étant cou-
plée avec la partie de décalage de feuille (37) de
façon à déplacer la partie de décalage de feuille (37)
par la rotation de la bande sans fin (41).

11. Appareil d’alimentation en feuilles (53),
comprenant :

un corps d’appareil (201a) ;
un élément d’alimentation (31) qui fait avancer
une feuille (P) ;
un élément de stockage de feuilles (93) conçu
pour pouvoir être amené dans une position de
fixation dans laquelle l’élément de stockage de
feuilles (93) est fixé au corps d’appareil (201a)
et dans une position de retrait dans laquelle l’élé-
ment de stockage de feuilles (93) est amené en
retrait de la position de fixation, et comprenant
une première partie de stockage de feuilles
(28b) dans laquelle est stockée la feuille (P) de-
vant faire l’objet d’une avance par l’élément d’ali-
mentation (31) et une seconde partie de stoc-
kage de feuilles (28a) disposée horizontalement
adjacente à la première partie de stockage de
feuilles (28b) et stockant une feuille (P) ;
un élément de déplacement de pile de feuilles
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(37) conçu pour pouvoir venir en contact avec
la feuille (P) stockée dans l’élément de stockage
de feuilles (93) ;
un moteur d’entraînement (50) conçu pour gé-
nérer une force d’entraînement déplaçant l’élé-
ment de déplacement de pile de feuilles (37) de
façon à décaler la feuille (P) située dans la se-
conde partie de stockage de feuilles (28a) vers
la première partie de stockage de feuilles (28b),
caractérisé par :

un élément ressort (44) conçu pour dépla-
cer l’élément de déplacement de pile de
feuilles (37) d’une première position à une
seconde position située plus loin que la pre-
mière position par rapport à la première par-
tie de stockage de feuilles (28b) dans un
cas dans lequel l’élément de stockage de
feuilles (93) est situé au niveau de la posi-
tion de retrait.

12. Appareil d’alimentation en feuilles (53) selon l’une
quelconque des revendications 1 à 11, dans lequel
la première position est située entre la première par-
tie de stockage de feuilles (28b) et la seconde partie
de stockage de feuilles (28a).

13. Appareil d’alimentation en feuilles (53) selon l’une
quelconque des revendications 1 à 12, dans lequel
la seconde position est située à l’intérieur de la se-
conde partie de stockage de feuilles (28a).

14. Appareil d’alimentation en feuilles (53) selon l’une
quelconque des revendications 1 à 12, dans lequel
la seconde position est située à l’extérieur de la se-
conde partie de stockage de feuilles (28a) sur un
côté plus éloigné que la première partie de stockage
de feuilles (28b) dans un sens de déplacement de
la partie de décalage de feuille (37).

15. Appareil de formation d’image (201), comprenant :

un appareil d’alimentation en feuilles (53) selon
l’une quelconque des revendications 1 à 14 ; et
une unité de formation d’image (27) formant une
image sur la feuille (P) ayant fait l’objet d’une
avance par l’appareil d’alimentation en feuilles
(53).
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