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(57) A sheet conveying device (700), which is includ-
ed in an image forming apparatus (100), includes a con-
tact body (903) to rotate while contacting a sheet (P), a
shaft (902) to rotate together with the contact body (903)
in a range of rotation of the contact body (903), a sheet
detector (91, 92) to detect the sheet (P) through detection
of rotation of the shaft (902), and a rotary body support
(93a, 93b, 904) to rotatably support the contact body

(903) over the range of rotation, in a same direction as
the rotation direction of the shaft (902). A sheet discharg-
ing device (9) includes a sheet discharging body (95, 96),
a sheet stacker (15), and the sheet conveying device
(700). The sheet detector (91, 92) detects that a sheet
height in the sheet stacker (15) is equal to or higher than
a predetermined height.
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Description

BACKGROUND

Technical Field.

[0001] This disclosure relates to a sheet conveying de-
vice, a sheet discharging device, and an image forming
apparatus incorporating the sheet conveying device and
the sheet discharging device.

Related Art

[0002] Sheet discharging devices that discharge a
sheet are known to employ a photointerrupter to detect
that the height of stack of image printed sheets in a sheet
ejection tray has reached a predetermined height or
above, and a feeler that projects upward from the sheet
ejection tray and swings in a vertical direction such that
the photointerrupter detects the feeler when the amount
of loaded sheets on the sheet ejection tray is equal to or
above the predetermined amount. (For example, refer to
Patent Publication Reference 1.)
[0003] Patent Publication Reference 1 discloses a con-
figuration in which a part of a full detection feeler that
functions as a feeler projecting upwardly from the sheet
ejection tray to contact a sheet on the sheet ejection tray
can retreat manually, in order to connect a post process-
ing device immediately after the sheet discharging de-
vice. The full detection feeler vertically swings in a regular
printing mode and is manually changed in a retreating
direction that is perpendicular to the vertical direction
when the feeler contacts the sheet discharging device.
[0004] However, the technique disclosed in Patent
Publication Reference 1 has a problem that, when a sheet
is picked up from the sheet ejection tray, the sheet to be
picked up is caught by the full detection feeler, and there-
fore the operability is deteriorated and the full detection
feeler is damaged or broken.
[0005] Further, in order to connect the post processing
device immediately after the sheet discharging device,
the full detection feeler is manually retreated to a position
at which the full detection feeler does not contact the
sheet to be picked up. However, when the sheet is picked
up while the full detection feeler is retreated to the above-
described position, there are many operation processes
to take, which is troublesome.
[0006] Furthermore, when the machine is operated
(when the printing operation is performed), the full de-
tection feeler needs to be returned manually before the
operation. Therefore, when the full detection feeler is not
returned, the sheet full state is not detected. Accordingly,
prevention of a sheet stacking failure and a paper jam is
fairly costly.
[0007] In light of the above-described circumstances,
an object of this disclosure is to provide a sheet conveying
device that is incorporated in an image forming apparatus
and is used to convey a conveyance target member such

as a sheet to be conveyed, and the operability of the
sheet conveying device is enhanced and damage or
breakage of a contact member and the conveyance tar-
get member is prevented. Further, a failure, e.g., a paper
jam, caused by forgetting of return of the contact member
can be prevented before the occurrence.

SUMMARY

[0008] To achieve the object, at least one aspect of
this disclosure provides a sheet conveying device includ-
ing a contact body, a shaft, a sheet detector and a rotary
body support. The contact body is configured to rotate
while contacting a sheet in conveyance. The shaft is con-
figured to rotate together with the contact body in a range
of rotation of the contact body. The sheet detector is con-
figured to detect presence of the sheet through detection
of rotation of the shaft rotating with the contact body in
contact with the sheet. The rotary body support is con-
figured to rotatably support the contact body to the shaft
that rotates together with the contact body in contact with
the sheet, extending the range of rotation, in a same di-
rection as the direction of rotation of the shaft.
[0009] Further, at least one aspect of this disclosure
provides a sheet discharging device including a sheet
discharging body, a sheet stacker and the above-de-
scribed sheet conveying device. The sheet discharging
body is configured to discharge the sheet. The sheet
stacker is a stacker on which the sheet is discharged by
the sheet discharging body. The sheet detector is a stack
height detector configured to detect that the height of the
sheet stacked on the sheet stacker is equal to or higher
than a predetermined height.
[0010] Further, at least one aspect of this disclosure
provides an image forming apparatus including one of
the above-described sheet conveying device and the
above-described sheet discharging device.
[0011] According to this disclosure, the above-de-
scribed configuration can enhance the operability and,
at the same time, can prevent damage or breakage of
the contact member and the conveyance target member.
Further, a failure caused by forgetting of return of the
contact member can be prevented before the occur-
rence.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0012] An exemplary embodiment of this disclosure
will be described in detail based on the following figured,
wherein:

FIG. 1A and 1B are perspective views illustrating an
exterior of an image forming apparatus according to
an embodiment of this disclosure;
FIG. 2 is a cross sectional view illustrating the entire
configuration of the image forming apparatus of FIG.
1;
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FIGS. 3A is a diagram illustrating a full detection feel-
er provided to a sheet discharging device included
in the image forming apparatus of FIG. 2, when no
sheet is stacked on a sheet stacker;
FIGS. 3B is a diagram illustrating the full detection
feeler provided to the sheet discharging device,
when an amount of sheets discharged on the sheet
stacker exceeds a predetermined sheet stacking
amount;
FIG. 4A is a perspective view illustrating the full de-
tection feeler of the sheet discharging device of
FIGS. 3A and 3B;
FIG. 4B is an exploded perspective view illustrating
the configuration of detection of a sheet full state of
the printed sheets;
FIG. 4C is a perspective view illustrating a relation
of a change of swing angle of a blocking member at
the standby position of the full detection feeler and
a detection by a photointerrupter;
FIG. 4D is a perspective view illustrating a relation
of the change of swing angle of the blocking member
when the full detection feeler is in the sheet full state
and the detection by the photointerrupter;
FIG. 5A is a cross sectional view illustrating the sheet
stacker and the full detection feeler in an initial stand-
by state during a print job;
FIG. 5B is a cross sectional view illustrating move-
ment of the full detection feeler during the print job
of FIG. 5A;
FIG. 5C is a cross sectional view illustrating the sheet
stacker and the full detection feeler when the full de-
tection feeler is in contact with the sheet during the
print job;
FIG. 5D is a cross sectional view illustrating move-
ment of the full detection feeler when the full detec-
tion feeler is in contact with the sheet during the print
job of FIG. 5C;
FIG. 6A is a cross sectional view illustrating the sheet
stacker and the full detection feeler when the full de-
tection feeler is in contact with the sheet during the
print job;
FIG. 6B is a cross sectional view illustrating move-
ment of the full detection feeler during the print job
of FIG. 6A;
FIG. 6C is a cross sectional view illustrating the sheet
stacker and the full detection feeler when the sheet
is stacked in the sheet stacker during the print job;
FIG. 6D is a cross sectional view illustrating move-
ment of the full detection feeler during the print job
of FIG. 6C;
FIG. 7A is a diagram illustrating the sheet stacker
and the full detection feeler when multiple sheets are
stacked in the sheet stacker during the print job;
FIG. 7B is a cross sectional view illustrating move-
ment of the full detection feeler during the print job
of FIG. 7A;
FIG. 8A is a cross sectional view illustrating incon-
venience of the sheet stacker and the full detection

feeler when the printed sheet P’ is removed from the
sheet stacker;
FIG. 8B is a perspective view illustrating the full de-
tection feeler of FIG. 8A;
FIG. 8C is an enlarged view illustrating the full de-
tection feeler of FIG. 8A;
FIG. 9A is a perspective view illustrating a full detec-
tion feeler provided to a sheet discharging device
according to Embodiment 1 of this disclosure, when
the full detection feeler is in an initial standby state;
FIG. 9B is a perspective view illustrating an engaging
state of the full detection feeler of FIG. 9A and the
photointerrupter;
FIG. 10A is a perspective view illustrating the full
detection feeler of FIGS. 9A and 9B, with the sheet
contact member and the feeler body rotating togeth-
er to the swing upper limit position;
FIG. 10B is an enlarged cross sectional view illus-
trating the sheet contact member and the feeler body
of FIG. 10A, viewed along a plane B;
FIG. 10C is a perspective view illustrating the full
detection feeler of FIGS. 9A and 9B, that the feeler
body is stopped at the swing upper limit position and
the sheet contact member rotates from the swing
upper limit position to a retracted position;
FIG. 10D is an enlarged cross sectional view illus-
trating the sheet contact member and the feeler body
of FIG. 10C, viewed along a plane B;
FIGS. 11A, 11B, 11C and 11D are diagrams illus-
trating an area around the sheet contact portion and
a rotation support of the full detection feeler of FIGS.
9A and 9B;
FIGS. 12A and 12B are diagrams illustrating yet an-
other area around the sheet contact portion and the
rotation support of the full detection feeler of FIGS.
9A and 9B;
FIGS. 13A, 13B and 13C are diagrams illustrating
yet another area around the sheet contact portion of
the rotation support and the full detection feeler of
FIGS. 9A and 9B;
FIGS. 14A, 14B, 14C and 14D are diagrams illus-
trating removal of stacked sheet with the full detec-
tion feeler according to Embodiment 1;
FIGS. 15A, 15B and 15C are diagrams illustrating a
configuration and operations of the full detection feel-
er according to Embodiment 1;
FIGS. 16A, 16B and 16C are diagrams illustrating
the configuration and further operations of the full
detection feeler according to Embodiment 1;
FIGS. 17A, 17B and 17C are diagrams illustrating
the configuration and yet further operations of the
full detection feeler according to Embodiment 1;
FIG. 18 is a diagram illustrating a configuration of
the full detection feeler having a second pressing
force, according to Variation of this disclosure;
FIGS. 19A and 19B are diagrams diagram illustrating
movement of the full detection feeler according to
Variation of FIG. 18; and
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FIG. 20 is a diagram illustrating a main part of the
sheet conveying device according to Embodiment 2
of this disclosure.

DETAILED DESCRIPTION

[0013] It will be understood that if an element or layer
is referred to as being "on", "against", "connected to" or
"coupled to" another element or layer, then it can be di-
rectly on, against, connected or coupled to the other el-
ement or layer, or intervening elements or layers may be
present. In contrast, if an element is referred to as being
"directly on", "directly connected to" or "directly coupled
to" another element or layer, then there are no intervening
elements or layers present. Like numbers referred to like
elements throughout. As used herein, the term "and/or"
includes any and all combinations of one or more of the
associated listed items.
[0014] Spatially relative terms, such as "beneath", "be-
low", "lower", "above", "upper" and the like may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. It will be understood that the
spatially relative terms are intended to encompass dif-
ferent orientations of the device in use or operation in
addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, ele-
ments describes as "below" or "beneath" other elements
or features would then be oriented "above" the other el-
ements or features. Thus, term such as "below" can en-
compass both an orientation of above and below. The
device may be otherwise oriented (rotated 90 degrees
or at other orientations) and the spatially relative descrip-
tors herein interpreted accordingly.
[0015] Although the terms first, second, etc. may be
used herein to describe various elements, components,
regions, layers and/or sections, it should be understood
that these elements, components, regions, layer and/or
sections should not be limited by these terms. These
terms are used to distinguish one element, component,
region, layer or section from another region, layer or sec-
tion. Thus, a first element, component, region, layer or
section discussed below could be termed a second ele-
ment, component, region, layer or section without depart-
ing from the teachings of the present disclosure.
[0016] The terminology used herein is for describing
particular embodiments and examples and is not intend-
ed to be limiting of exemplary embodiments of this dis-
closure. As used herein, the singular forms "a", "an" and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be
further understood that the terms "includes" and/or "in-
cluding", when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0017] Descriptions are given, with reference to the ac-
companying drawings, of examples, exemplary embod-
iments, modification of exemplary embodiments, etc., of
an image forming apparatus according to exemplary em-
bodiments of this disclosure. Elements having the same
functions and shapes are denoted by the same reference
numerals throughout the specification and redundant de-
scriptions are omitted. Elements that do not demand de-
scriptions may be omitted from the drawings as a matter
of convenience. Reference numerals of elements ex-
tracted from the patent publications are in parentheses
so as to be distinguished from those of exemplary em-
bodiments of this disclosure.
[0018] This disclosure is applicable to any image form-
ing apparatus, and is implemented in the most effective
manner in an electrophotographic image forming appa-
ratus.
[0019] In describing preferred embodiments illustrated
in the drawings, specific terminology is employed for the
sake of clarity. However, the disclosure of this disclosure
is not intended to be limited to the specific terminology
so selected and it is to be understood that each specific
element includes any and all technical equivalents that
have the same function, operate in a similar manner, and
achieve a similar result.
[0020] Referring now to the drawings, wherein like ref-
erence numerals designate identical or corresponding
parts throughout the several views, preferred embodi-
ments of this disclosure are described. Elements (for ex-
ample, mechanical parts and components) having the
same functions and shapes are denoted by the same
reference numerals throughout the specification and re-
dundant descriptions are omitted.
[0021] Here, it is to be noted in the following embodi-
ments and variations that the term "swing" indicates a
swing motion and a rotation in a forward direction and a
backward direction at an angle of 360 degrees or smaller.
[0022] Now, a description is given of an electrophoto-
graphic image forming apparatus 100 for forming images
by electrophotography.
[0023] First, a description is given of an exterior of an
image forming apparatus 100 according to an embodi-
ment of this disclosure, with reference to FIG. 1.
[0024] FIG. 1A and 1B are perspective views illustrat-
ing the exterior of the image forming apparatus 100 ac-
cording to an embodiment of this disclosure.
[0025] It is to be noted that identical parts are given
identical reference numerals and redundant descriptions
are summarized or omitted accordingly.
[0026] The image forming apparatus 100 may be a
copier, a facsimile machine, a printer, a multifunction pe-
ripheral or a multifunction printer (MFP) having at least
one of copying, printing, scanning, facsimile, and plotter
functions, or the like. According to the present example,
the image forming apparatus 100 is an electrophoto-
graphic printer that prints toner images on recording me-
dia by electrophotography.
[0027] It is to be noted in the following examples that:
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the term "image forming apparatus" indicates an appa-
ratus in which an image is formed on a recording medium
such as paper, OHP (overhead projector) transparen-
cies, OHP film sheet, thread, fiber, fabric, leather, metal,
plastic, glass, wood, and/or ceramic by attracting devel-
oper or ink thereto; the term "image formation" indicates
an action for providing (i.e., printing) not only an image
having meanings such as texts and figures on a recording
medium but also an image having no meaning such as
patterns on a recording medium; and the term "sheet" is
not limited to indicate a paper material but also includes
the above-described plastic material (e.g., a OHP sheet),
a fabric sheet and so forth, and is used to which the de-
veloper or ink is attracted. In addition, the "sheet" is not
limited to a flexible sheet but is applicable to a rigid plate-
shaped sheet and a relatively thick sheet.
[0028] Further, size (dimension), material, shape, and
relative positions used to describe each of the compo-
nents and units are examples, and the scope of this dis-
closure is not limited thereto unless otherwise specified.
[0029] Further, it is to be noted in the following exam-
ples that: the term "sheet conveying direction" indicates
a direction in which a recording medium travels from an
upstream side of a sheet conveying path to a downstream
side thereof; the term "width direction" indicates a direc-
tion basically perpendicular to the sheet conveying direc-
tion.
[0030] In FIG. 1, "X" indicates a width direction of the
image forming apparatus 100, "Y" indicates a front-and-
back direction that is perpendicular to the width direction
X of the image forming apparatus 100, "Z" indicates a
vertical direction that is perpendicular to the width direc-
tion X of the image forming apparatus 100 and also per-
pendicular to the front-and-back direction Y of the image
forming apparatus 100, "Ya" indicates a sheet discharg-
ing direction that corresponds to a direction R of the front-
and-back direction Y of the image forming apparatus 100.
[0031] The image forming apparatus 100 in FIGS. 1A
and 1B is a multi-functional image forming apparatus that
includes a color laser printer 200, an image reading de-
vice 301 and an auto document feeder (ADF) 302. The
color laser printer 200 is an apparatus body of the image
forming apparatus 100. The image reading device 301
that functions as a reading portion is disposed above the
color laser printer 200 and includes a scanner and an
image reading unit. The ADF 302 is a document feeding
device disposed above the image reading device 301.
[0032] A sheet feed tray 11 is disposed at the lower
part of the color laser printer 200. The sheet feed tray 11
is detachably attachable to the color laser printer 200 of
the image forming apparatus 100 in the front-and-back
direction Y and contains a sheet P or sheets P as sheet-
shaped conveyance target member(s).
[0033] A sheet stacker 15 is disposed at the lower part
of the color laser printer 200. The sheet stacker 15 stacks
a printed sheet P’ to be discharged after image formation
performed in the color laser printer 200. The sheet stack-
er 15 receives the printed sheet P’ to stack or load the

printed sheet P’ in a state in which the leading end of the
printed sheet P’ is directed to a downstream side of the
sheet discharging direction Ya.
[0034] Further, a control unit 800 is disposed at an up-
stream side of the sheet discharging direction Ya of the
sheet stacker 15 disposed above the color laser printer
200. The control unit 800 is an interface that is used when
instructions for operation are sent to the image forming
apparatus 100.
[0035] The image forming apparatus 100 is designed
for users to perform various operations from one side
thereof. That is, a user can operate the sheet feed tray
11, the sheet stacker 15 and the control unit 800 of the
image forming apparatus 100 from a front side in the
front-and-back direction Y of the image forming appara-
tus 100 (i.e., the left side of FIGS. 1A and 1B).
[0036] Due to the exterior configuration of the image
forming apparatus 100 with the control unit 800 disposed
on the front side, as illustrated in FIG. 1B, the printed
sheet P’ stacked on the sheet stacker 15 cannot be
picked up horizontally or in a horizontal direction to a front
side F of the front-and-back direction Y (i.e., to the up-
stream side of the sheet discharging direction Ya). That
is, as indicated by arrow A in FIG. 1B, the printed sheet
P’ is firstly lifted upwardly in the vertical direction Z and
then is pulled out to the front side F of the front-and-back
direction Y.
[0037] Now, a description is given of the entire config-
uration and functions of the image forming apparatus 100
of FIGS. 1A and 1B, with reference to FIG. 2.
[0038] FIG. 2 is a cross sectional view illustrating the
entire configuration of the image forming apparatus 100
of FIG. 1.
[0039] The color laser printer 200 includes an image
forming device 50, a sheet feeding device 60, a fixing
device 8 and a sheet discharging device 9. The image
forming device 50 performs image formation by electro-
photography. The sheet feeding device 60 feeds the
sheet P from the sheet feed tray 11 to the image forming
device 50. The fixing device 8 fixes an unfixed color or
monochrome image transferred onto the sheet P in the
image forming device 50 to the sheet P. The sheet P
having a fixed toner image corresponds to the printed
sheet P’. The sheet discharging device 9 functions as a
recording medium discharging device to discharge the
printed sheet P’ to the sheet stacker 15 after printing (fus-
ing).
[0040] The image forming device 50 has a tandem-
type intermediate transfer system in which a full color
toner image, a two-color toner image, a three-color toner
image or a monochrome toner image is formed with four
process cartridges 51. The process cartridges 51 are
aligned corresponding to respective colors of black toner
image, yellow toner image, magenta toner image and
cyan toner image.
[0041] The four process cartridges 51 basically have
an identical configuration to each other, except that the
colors of respective toners used to form a color toner
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image are different. Therefore, the following description
is given with reference numeral "51" without any suffix,
K, Y, M and C, but is applied to any one of the process
cartridges 51Y, 51M, 51C, and 51K. In FIG. 2, the refer-
ence numerals related to the process cartridge 51 are
provided to the process cartridge 51 disposed at the ex-
tremely left side in the image forming apparatus 100.
[0042] The process cartridge 51 (i.e. the process car-
tridges 51K, 51Y, 51M and 51C) includes a photocon-
ductor 1, a charging device 2, an exposure device 3, a
developing device 4, and a cleaning device 5. The pho-
toconductor 1 functions as a rotatable image bearer. The
charging device 2 uniformly charges a surface of the pho-
toconductor 1. The developing device 4 includes a de-
veloper cartridge 5A and supplies toner onto the electro-
static latent image formed on the surface of the photo-
conductor 1 so as to develop the electrostatic latent im-
age into a visible toner image. The cleaning device 5
cleans the surface of the photoconductor 1 after the toner
image is transferred onto an intermediate transfer belt 6.
Since the photoconductor 1, the charging device 2, the
exposure device 3, the developing device 4 and the
cleaning device 5 are integrally assembled in the process
cartridge 51 (i.e. the process cartridges 51K, 51Y, 51M
and 51C), these image forming parts are detachably at-
tached to the casing of the color laser printer 200.
[0043] The exposure device 3 is disposed between the
charging device 2 and the developing device 4 in the
color laser printer 200 as an apparatus body, for the pho-
toconductor 1 of each process cartridge 51. The expo-
sure device 3 includes an optical writing head. The optical
writing head of the exposure device 3 includes a light
emitting element that uses a light emitting diode (LED)
array to emit a light beam onto the charged surface of
the photoconductor 1 so as to form an electrostatic latent
image on the photoconductor 1.
[0044] Through the operation instructed via the control
unit 800, the instruction of a copying operation or a print-
ing operation is sent to the image forming apparatus 100,
the image formation starts in the image forming device
50. The instruction of a printing operation via the control
unit 800 is sent when image data is stored in the image
forming apparatus 100. The instruction of the printing op-
eration is issued normally from a personal computer dif-
ferent from the image forming apparatus 100.
[0045] The copying operation is performed based on
a result of reading by the image reading device 301, of
an image formed on an original document conveyed from
the ADF 302 or a result of reading by the image reading
device 301, of an image formed on an original document
placed on top of an exposure glass of the image reading
device 301.
[0046] In image formation, the charging device 2 uni-
formly charges the surface of the photoconductor 1.
Then, based on an image data signal after color separa-
tion, the exposure device 3 emits a laser light beam form
the light emitting element of the optical writing head of
the exposure device 3 to the surface of the photoconduc-

tor 1. Consequently, an electrostatic latent image is
formed on the photoconductor 1 that rotates in a clock-
wise direction as indicated by arrows in FIG. 2.
[0047] Then, the developing device 4 includes the de-
veloper cartridge 5A that contains one-component de-
veloper (i.e., toner). As the developer cartridge 5A sup-
plies toner, the developing device 4 develops the elec-
trostatic latent image formed on the surface of the pho-
toconductor 1 into a visible toner image with toner elec-
trostatically attached thereto. It is to be noted that, when
the developing device 4 uses two-component developer
that includes toner and carrier, toner of the two-compo-
nent developer is electrostatically attached to the elec-
trostatic latent image on the photoconductor 1 to be de-
veloped into a visible toner image.
[0048] The above-described operations are performed
in the four process cartridges 51 in parallel. The color
laser printer 200 further includes primary transfer rollers
603 disposed opposing the respective photoconductors
1 with the intermediate transfer belt 6 therebetween. A
primary transfer bias is applied to the intermediate trans-
fer belt 6 and each primary transfer roller 603. The inter-
mediate transfer belt 6 is in contact with the photocon-
ductors 1. The respective toner images formed on the
respective surfaces of the photoconductors 1 are se-
quentially transferred onto a surface of the intermediate
transfer belt 6. It is to be noted that the intermediate trans-
fer belt 6 functions as an intermediate transfer body and
is wound around a drive roller 601 and a driven roller 602.
[0049] The transfer of the toner images from the pho-
toconductors 1 onto the intermediate transfer belt 6 is
performed at respect opposing positions of the photo-
conductors 1 facing the intermediate transfer belt 6. After
the photoconductor 1 passes the opposing position to
the intermediate transfer belt 6, residual toner remaining
on the surface of the photoconductor 1 is removed by
the cleaning device 5, so that the photoconductor 1 is
cleaned.
[0050] Along with the above-described operations, a
sheet feeding operation starts to feed the sheet P to the
image forming device 50. The sheet P loaded in the sheet
feed tray 11 is fed by rotation of a sheet feed roller 111.
The sheet P is then passes a relay roller 112 disposed
in a single-side conveyance passage 12, and brought to
contact a nip region formed by a pair of registration rollers
14 that is temporarily stopped. Due to the contact of the
sheet P to the nip region of the pair of registration rollers
14, the sheet is curved. Accordingly, after the sheet P is
corrected on an angular displacement that is a displace-
ment to an axial direction of the pair of registration rollers
14, the pair of registration rollers 14 starts the rotation
thereof in synchronization with movement of the full-color
toner image transferred onto the intermediate transfer
belt 6. Then, the sheet P is conveyed to a secondary
transfer nip region formed between the intermediate
transfer belt 6 and a secondary transfer roller 7 via the
driven roller 602. Then, the full-color toner image formed
on the surface of the intermediate transfer belt 6 is applied
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with a secondary transfer bias having high electric po-
tential by the secondary transfer roller 7. Due to gener-
ation of a potential difference between the intermediate
transfer belt 6 and the secondary transfer roller 7, the
full-color toner images formed on the intermediate trans-
fer belt 6 is transferred onto the sheet P collectively.
[0051] The sheet P having the full-color toner image
transferred thereon is fixed to the sheet P in the fixing
device 8, by application of heat and pressure. Further,
the printed sheet P’ to which the color toner image is fixed
is conveyed by a sheet discharging roller 95 and a sheet
discharging driven roller 96 of the sheet discharging de-
vice 9 and is then discharged form an outlet port 90 of
the sheet discharging device 9 before being stacked se-
quentially in the sheet stacker 15. Accordingly, the print-
ing operation is completed. The sheet discharging roller
95 and the sheet discharging driven roller 96 function as
sheet discharging bodies by which the sheet P is dis-
charged as the printed sheet P’.
[0052] By contrast, residual toner remaining on the sur-
face of the intermediate transfer belt 6 without being
transferred onto the sheet P at the secondary transfer
nip region is removed by a belt cleaning device 604, so
that the intermediate transfer belt 6 is cleaned.
[0053] The sheet stacker 15 is formed on top of the
color laser printer 200, from the downstream side to the
upstream side of the sheet discharging direction Ya (i.e.,
from the back side to the front side of the front-and-back
direction Y) and being sloped toward the downward side
in the vertical direction Z. The sheet stacker 15 has a
sheet discharging rear end guide plate 93 that functions
as a sheet discharging guide. The sheet discharging rear
end guide plate 93 stands from the lowermost part of the
sheet stacker 15, upwardly toward an outlet port 90. The
sheet discharging guide is a member to regulate the po-
sition of the trailing end of the printed sheet P’ stacked
in the sheet stacker 15 (i.e., the sheet discharging rear
end guide plate 93) and to separate from the fixing device
8 provided to the color laser printer 200.
[0054] The image forming apparatus 100 further in-
cludes a sheet reversing device 10. The sheet reversing
device 10 reverses the sheet P having a toner image on
a first face thereof and guide the reversed sheet P to a
duplex sheet conveyance passage 13 for duplex printing.
The sheet reversing device 10 includes the sheet dis-
charging roller 95, a sheet reversing roller 97 and a pas-
sage switching member 98. The sheet discharging roller
95 and the sheet reversing roller 97 change and reverse
the sheet conveying direction of the leading end and the
trailing end of the sheet P. The passage switching mem-
ber 98 switches the direction of the sheet P from the
single-side conveyance passage 12 to the duplex sheet
conveyance passage 13.
[0055] In addition, the image forming apparatus 100
further includes a bypass sheet tray 16 and a bypass
sheet feed roller 161, both are used when the sheet P is
inserted from the bypass sheet tray 16.
[0056] Further, the image forming apparatus 100 fur-

ther includes a front cover 20 that opens and closed rel-
ative to the image forming apparatus 100. The front cover
20 opens to release and expose the locations of the pair
of registration rollers 14 and the secondary transfer roller
7, disposed above the single-side conveyance passage
12. When the front cover 20 is open toward the front side
in the front-and-back direction Y of the image forming
apparatus 100 (i.e., on the right side of FIG. 2), the pair
of registration rollers 14 and the secondary transfer roller
7 are exposed. Accordingly, a paper jam operation, main-
tenance check, and cleaning can be performed. The front
cover 20 is also open to expose the duplex sheet con-
veyance passage 13. As illustrated in FIG. 2, the image
forming apparatus 100 further includes a sheet convey-
ing unit 70.
[0057] Now, a description is given of a full detection
feeler 91 provided to the sheet discharging device 9.
[0058] FIGS. 3A is a diagram illustrating the full detec-
tion feeler 91 provided to the sheet discharging device
9, when no sheet is stacked on the sheet stacker 15.
Specifically, the amount of printed sheets P’ on the sheet
stacker 15 is smaller than and equal to a predetermined
sheet stacking amount and the full detection feeler 91
stands by at a (home) position. FIGS. 3B is a diagram
illustrating the full detection feeler 91 provided to the
sheet discharging device 9, when the amount of printed
sheets P’ discharged on the sheet stacker 15 exceeds
the predetermined sheet stacking amount and the full
detection feeler 91 is located at a detection position.
[0059] As illustrated in FIGS. 3A and 3B, the full de-
tection feeler 91 is swingably disposed in the vicinity of
the outlet port 90 through which the printed sheet P’ is
discharged toward the sheet stacker 15. The full detec-
tion feeler 91 includes a contact feeler portion 91 d to
contact the printed sheet P’ being discharged. The con-
tact feeler portion 91d is fixed to the full detection feeler
91 and integrally rotates and swings together with the full
detection feeler 91 as a single unit. The full detection
feeler 91 is swingably supported to swing within a pre-
determined swinging range as a predetermined rotating
range, which is described below.
[0060] When the stacking amount of the printed sheets
P’ on the sheet stacker 15 is in an initial stacking state
where the stacking amount is smaller than and equal to
the predetermined stacking amount (FIGS. 3A illustrates
a state in which no printed sheet P’ is discharged on the
sheet stacker 15), the full detection feeler 91 stands by
a standby position as illustrated in FIG. 3A. It is to be
noted that the term "standby position" is explained below.
[0061] As illustrated in FIG. 3B, when the stacking
amount of the printed sheets P’ on the sheet stacker 15
exceeds the predetermined stacking amount, the full de-
tection feeler 91 contacts an uppermost printed sheet P’
placed on top of a stack of the printed sheets P’ on the
sheet stacker 15. Based on the amount of swing of the
full detection feeler 91 starting from the initial stacking
state of the printed sheet P’ on the sheet stacker 15, a
full state of the printed sheets P’ on the sheet stacker 15
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is determined. The detailed description of this operation
is described below.
[0062] Now, a description is given of a configuration of
detection of a sheet full state of the printed sheets P’ on
the sheet stacker 15, with reference to FIGS. 4A through
4D.
[0063] FIG. 4A is a perspective view illustrating the full
detection feeler 91 of the sheet discharging device 9.
FIG. 4B is an exploded perspective view illustrating the
configuration of detection of the sheet full state of the
printed sheets P’. FIG. 4C is a perspective view illustrat-
ing a relation of a change of swing angle of a blocking
member 91c at the standby position of the full detection
feeler 91 and a detection by a photointerrupter 92. FIG.
4D is a perspective view illustrating a relation of the
change of swing angle of the blocking member 91c when
the full detection feeler 91 is in the sheet full state and
the detection by the photointerrupter 92.
[0064] As illustrated in FIG. 4A, the sheet discharging
device 9 includes the sheet discharging rear end guide
plate 93 and sheet discharging side guide plates 93d and
93e. The sheet discharging rear end guide plate 93 ex-
tends in the width direction X and the vertical direction
Z. The sheet discharging side guide plates 93d and 93e
are both left and right sides of the sheet discharging rear
end guide plate 93 and extend in the front-and-back di-
rection Y and the vertical direction Z. The sheet discharg-
ing rear end guide plate 93 has a surface to guide the
trailing end of the printed sheet P’. The sheet discharging
side guide plates 93d and 93e have respective surfaces
to guide both ends of the printed sheet P’.
[0065] Further, the sheet discharging device 9 includes
the full detection feeler 91 having the contact feeler por-
tion 91d. Both left and right end portions of the full de-
tection feeler 91 extend in the width direction X and are
attached to and supported by the sheet discharging side
guide plates 93d and 93e.
[0066] As illustrated in FIG. 4B, a first swing support
93a that functions as a first rotation support is disposed
on the sheet discharging side guide plate 93d and a first
swing support 93b that functions as a first rotation support
is disposed on the sheet discharging side guide plate
93e. The first swing supports 93a and 93b are bearings.
[0067] On both ends in the width direction X of the full
detection feeler 91, first swing target supports 91a and
91b that function as first rotation target supports are
mounted integrally. The first swing target supports 91a
and 91b are swing fulcrums as coaxial rotation fulcrums.
The first swing target support 91a of the full detection
feeler 91 is attached to and supported by the first swing
support 93a of the sheet discharging side guide plate
93d. The first swing target support 91b of the full detection
feeler 91 is attached to and supported by the first swing
support 93b of the sheet discharging side guide plate 93e.
[0068] Further, a photointerrupter 92 is provided in the
vicinity of the first swing support 93b of the sheet dis-
charging side guide plate 93e.
[0069] As illustrated in FIG. 4C, the photointerrupter

92 is an optical transmissive photosensor having a light
emitting part 92a and a light receiving part 92b. The pho-
tointerrupter 92 detects swing of the blocking member
91c attached to the end of the full detection feeler 91 that
integrally swings together with the contact feeler portion
91d in contact with the printed sheet P’. By so doing, the
photointerrupter 92 functions as a height detector to de-
tect that the stacking amount of the printed sheets P’
stacked in the sheet stacker 15 is equal to or greater than
the predetermined height.
[0070] The blocking member 91c that functions as a
light blocking portion mounted on the end portion of the
full detection feeler 91 performs transmission and block-
age of an optical path of the laser light beam emitted from
the light emitting part 92a. By so doing, the light receiving
part 92b generates a signal related to whether the sheet
full state is detected or not.
[0071] Based on the signal related to whether the sheet
full state is detected or not, sent from the light receiving
part 92b of the photointerrupter 92, a controller included
in the image forming apparatus 100 determines whether
the sheet stacker 15 is full with the printed sheets P’ or
not, and finally determines whether the print job is inter-
rupted or continued. The controller then sends an instruc-
tion signal to devices and mechanisms related to the print
job to control the devices and the mechanisms.
[0072] As illustrated in FIG. 4C, when the full detection
feeler 91 is in the standby state in which the stack amount
of the printed sheets P’ on the sheet stacker 15 is in the
initial stacking state in which the stack amount of the
printed sheets P’ is equal to or smaller than a regular
amount, light emitted from the light emitting part 92a of
the photointerrupter 92 is blocked by the blocking mem-
ber 91c of the full detection feeler 91.
[0073] As illustrated in FIG. 4D, when the full detection
feeler 91 is in the sheet full stacking state, light emitted
from the light emitting part 92a of the photointerrupter 92
is not blocked by the blocking member 91c of the full
detection feeler 91 (in a light transmission state).
[0074] Now, a description is given of movement of the
full detection feeler 91 during the print job, with reference
to FIGS. 5A, 5B, 5C, 5D, 6A, 6B, 6C, 6D, 7A and 7B.
[0075] Specifically, FIGS. 5A, 6A and 7A are cross sec-
tional views illustrating the sheet stacker 15 and the full
detection feeler 91. FIGS. 5B, 6B and 7B are enlarged
views illustrating the full detection feeler 91 in the state
illustrated in FIGS. 5A, 6A and 7A, respectively.
[0076] As illustrated in FIGS. 5A and 5B, the blocking
member 91c of the full detection feeler 91 in the in the
initial standby state blocks light (light path) from the light
emitting part 92a of the photointerrupter 92.
[0077] At this time, the full detection feeler 91 is at a
location occupying an equilibrium position (hereinafter,
referred to as a "standby position") in the predetermined
swinging range of the full detection feeler 91 by the own
weight of the full detection feeler 91 including the contact
feeler portion 91d (about the first swing target support
91a).
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[0078] As the print job starts, the printed sheet P’ con-
veyed from the fixing device 8 is guided by the sheet
discharging roller 95 and the sheet discharging driven
roller 96 toward the sheet discharging device 9. Then,
as illustrated in FIGS. 5C and 5D, the printed sheet P’
contacts the contact feeler portion 91d of the full detection
feeler 91 to be conveyed by pushing and rotating the
contact feeler portion 91d. At this time, the blocking mem-
ber 91c rotates from a position at which light (or a light
path) is blocked to a position at which the light (or the
light path) is not blocked (i.e., the transmission state).
[0079] Further, as the printed sheet P’ is conveyed, the
printed sheet P’ is further conveyed to the sheet stacker
15 by further pushing and rotating the contact feeler por-
tion 91d of the full detection feeler 91, as illustrated in
FIGS. 6A and 6B.
[0080] When the printed sheet P’ is completely dis-
charged to the sheet stacker 15, as illustrated in FIGS.
6C and 6D, the printed sheet P’ is stacked on the sheet
stacker 15 located below or at a lower position relative
to the contact feeler portion 91d.
[0081] When the contact feeler portion 91d of the full
detection feeler 91 is separated from the printed sheet
P’ and the full detection feeler 91 returns to the initial
standby state due to the weight of the contact feeler por-
tion 91d (the state illustrated in FIGS. 5A and 5B), the
blocking member 91c of the full detection feeler 91 re-
turns to the state in which the light emitting part 92a of
the photointerrupter 92 blocks the light (or the light path).
[0082] A duration of contact of the printed sheet P’ (A4
size, portrait orientation) and the contact feeler portion
91d is approximately 2 seconds and a duration of a trans-
mission state of the photointerrupter 92 is a constant du-
ration (approximately 2 seconds).
[0083] According to these conditions, in a case in which
the transmission state of the photointerrupter 92 is less
than a predetermined duration (approximately 3 sec-
onds) longer that the constant duration (approximately 2
seconds), even when the transmission state of the pho-
tointerrupter 92 is detected, the controller does not de-
termine that the sheet stacker 15 is full with the printed
sheets P’ (sheet full) but determines that the sheet stack-
er 15 is not full (sheet not full). In a case in which the
transmission state reaches and continues over the pre-
determined duration (approximately 3 seconds), the con-
troller determines that the sheet stacker 15 is full with the
printed sheets P’ and determines to interrupt the print
job. Then, the controller sends an instruction signal of
determinations to the devices and mechanisms related
to the print job to control the devices and mechanisms.
[0084] When multiple sheets P are printed, the printed
sheets P’ are sequentially stacked onto the sheet stacker
15. As described above, due to swing of the full detection
feeler 91 in response to the sheet discharging operation
of the multiple printed sheets P’ to the sheet stacker 15,
the blocking member 91c of the full detection feeler 91
repeatedly performs blockage and transmission of light
of the photointerrupter 92.

[0085] As illustrated in FIGS. 7A and 7B, in a case in
which the multiple printed sheets P’ are stacked on the
sheet stacker 15, even after the sheet discharging oper-
ation is completed, the blocking member 91c of the full
detection feeler 91 does not block the light (or the light
path) of the photointerrupter 92 (the transmission state).
Since the transmission state lasts longer than the prede-
termined duration (approximately 3 seconds), the con-
troller determines that the sheet stacker 15 is full with the
printed sheets P’. Therefore, the controller determines
to interrupt or stop the print job and sends the instruction
signals to the devices and mechanisms related to the
print job to stop the print job. As described above, the
controller determines whether the sheet stacker 15 is full
of the printed sheets P’ using a sheet detector of the full
detection feeler 91 and the photointerrupter 92, so as to
interrupt or stop the print job.
[0086] It is to be noted that, in FIG. 7A, the printed
sheets P’ stacked in the sheet stacker 15 is schematically
illustrated. However, the trailing end in the sheet convey-
ing direction of each of the printed sheets P’ stacked on
the slope of the sheet stacker 15 contacts the sheet dis-
charging rear end guide plate 93 disposed along the width
direction to be loaded on the sheet stacker 15.
[0087] A description is given of how to remove the print-
ed sheet P’, with reference to FIGS. 8A, 8B and 8C.
[0088] FIG. 8A is a cross sectional view illustrating the
sheet stacker 15 and the full detection feeler 91 when
the printed sheet P’ is removed from the sheet stacker
15. FIG. 8B is a perspective view illustrating the full de-
tection feeler 91 of FIG. 8A. FIG. 8C is an enlarged view
illustrating the full detection feeler 91 of FIG. 8A.
[0089] As illustrated in FIGS. 8A through 8C, when the
printed sheet P’ is removed from the sheet stacker 15,
the leading end of the contact feeler portion 91d of the
full detection feeler 91 rotates upwardly. This rotation of
the full detection feeler 91 causes a base of the full de-
tection feeler 91 contacts a regulator 93c attached to the
sheet discharging side guide plate 93e to be engaged
with the regulator 93c. Therefore, the rotation of the full
detection feeler 91 is limited, that is, the full detection
feeler 91 cannot rotate further upwardly. The regulator
93c is a stopper of the full detection feeler 91. The reg-
ulator 93c is fixedly attached to a portion of the sheet
discharging side guide plate 93e, outside from a guide
surface of the sheet discharging side guide plate 93e in
the width direction X.
[0090] As illustrated in FIG. 8C, the full detection feeler
91 is swingably disposed within a predetermined swing-
ing range θ2 between a standby position Sa (see FIGS.
5A and 5B) at which the full detection feeler 91 is located
in the standby state and a swing upper limit position Sb
at which the regulator 93c regulates the rotation of the
full detection feeler 91. Further, the full detection feeler
91 detects the height of the printed sheets P’ stacked in
the sheet stacker 15 within a swinging range θ1 between
the standby position Sa and a full state detection position
Sc (see FIGS. 7A and 7B). The standby position Sa, the
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swing upper limit position Sb and the full state detection
position Sc illustrated in FIG. 8C are respective positions
of the leading end of the contact feeler portion 91d of the
full detection feeler 91.
[0091] When the sheet stacker 15 is full with the printed
sheets P’ and the controller stops the print job, the printed
sheets P’ stacked in the sheet stacker 15 cannot be re-
moved from the sheet stacker 15 horizontally or in the
horizontal direction to the upstream side of the sheet dis-
charging direction Ya (i.e., to the front side F of the front-
and-back direction Y), because the control unit 800 is
disposed above the sheet discharging rear end guide
plate 93 that rises from the bottom of the sheet stacker
15. Therefore, the printed sheet P’ is firstly lifted upwardly
in the vertical direction Z and then is pulled out to the
front side F of the front-and-back direction Y. Specifically,
the printed sheet P’ is removed from the sheet stacker
15 in a movement path indicated by arrow A in FIG. 8A.
[0092] Further, a user or an operator normally uses the
image forming apparatus 100 when standing at the front
side of the image forming apparatus 100 as illustrated in
FIG. 1B and FIG. 2 (i.e., the front side F of the front-and-
back direction Y). However, the image reading device
301 is disposed at the rear side in the horizontal direction
of the image forming apparatus 100 (i.e., the rear side R
of the front-and-back direction Y). The image reading de-
vice 301 also functions as a ceiling of the image forming
apparatus 100. In addition, the control unit 800 is dis-
posed at the front side F of the image forming apparatus
100. Therefore, a direction to remove the printed sheet
P’ is limited and a space for removal of the printed sheet
P’ is relatively narrow. Accordingly, it is not easy to re-
move the printed sheet P’ from the image forming appa-
ratus 100. Further, when the printed sheet P’ is removed
from the sheet stacker 15, in order to reduce a distance
of movement of the printed sheet P’, that is, the move-
ment path indicated by arrow A in FIG. 8A, the printed
sheet P’ is occasionally removed toward the front side of
the image forming apparatus 100 (i.e., the front side F of
the front-and-back direction Y) quickly.
[0093] At this time, since the full detection feeler 91 is
disposed above the movement path A of the printed sheet
P’ to be removed from the sheet stacker 15, the full de-
tection feeler 91 rotates to the state illustrated in FIG. 8A
when the printed sheet P’ is removed. However, since
the upper limit of rotation of the full detection feeler 91 is
regulated by the regulator 93c, when the full detection
feeler 91 is rotated beyond the swing upper limit position
Sb, the trailing end of the printed sheet P’ is likely to be
caught by the contact feeler portion 91d of the full detec-
tion feeler 91, and therefore the operability of removing
the printed sheet P’ is degraded. In addition, the full de-
tection feeler 91 can be damaged or broken and the print-
ed sheet P’ can be damaged.
[0094] Generally, in the image forming apparatus 100
illustrated in FIG. 2, in a case in which the scanner is
disposed above the sheet stacker 15 of the sheet dis-
charging device 9, the scanner acts as the ceiling of the

sheet stacker 15 of the sheet discharging device 9. Since
the printed sheets P’ to be stacked in the sheet stacker
15 are likely to contact the scanner and easily become
displaced or untidy, a full state detecting mechanism is
provided to the image forming apparatus 100.
[0095] Further, when performing a full front operation,
in which a jammed sheet is removed from the color laser
printer 200 by opening the front cover 20 on the side on
which the control unit 800 is disposed, the following in-
convenience is likely to occur. In the full front operation,
the trailing end of the sheet P after image formation is
discharged in the sheet stacker 15 on a side close to the
control unit 800. In this case, since the sheet discharging
device 9 and the control unit 800 are disposed on the
front side of the sheet stacker 15 (on the side of the control
unit 800), it is difficult to visually recognize removal of the
printed sheet P’ from the sheet stacker 15, resulting in
the above-described inconvenience.
[0096] In order to eliminate the above-described incon-
venience, the upper limit of swing (rotation) of the full
detection feeler 91 is set to a higher level, the full detec-
tion feeler 91 is likely to stay at the higher upper limit
position. Therefore, the return of the full detection feeler
91 to the standby position Sa becomes unstable or the
return operation of the full detection feeler 91 takes long,
and therefore it is likely that an incorrect detection of the
sheet full state is performed. In order to address this in-
convenience, the full detection feeler 91 is set to a posi-
tion at which the full detection feeler 91 stably returns to
the standby position in the initial standby state and the
control operation is reliably performed.
[0097] Here, a description is given of the position of
the full detection feeler 91 of the sheet discharging device
9 in FIGS. 8A through 8C. In the above-described full
detection feeler 91, the first swing target supports 91a
and 91b, the blocking member 91c and the contact feeler
portion 91d are integrally formed by resin as a single unit.
The full detection feeler 91 is formed extending in the
width direction X, longer than the width of the maximum
sheet size usable for at least printing. The contact feeler
portion 91d is integrally formed at a substantially center
of the full detection feeler 91 that is opposed to the sheet
P. The contact feeler portion 91d of the full detection feel-
er 91 swings together with the full detection feeler 91 as
a single unit, in the predetermined swinging range.
[0098] In the above-described examples, after the
printed sheet P’ is removed, the full detection feeler 91
returns from the swing upper limit position Sb to the initial
standby state, that is, the standby position Sa illustrated
in FIG. 8B due to the weight thereof. However, the move-
ment of the full detection feeler 91 is not limited thereto.
For example, the full detection feeler 91 may return to
the initial standby state due to a biasing force applied by
a weight or a spring.
[0099] In the above description, an A4 size (portrait
orientation) is used as an of a sheet size used for printing
but any sheet size can be applied to this disclosure as
long as the sheet is a cut sheet.
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[0100] Further, the regulator 93c is disposed at one
position illustrated in FIG. 8B in the above description
but the number and position of the regulator 93c is not
limited thereto. For example, multiple regulators 93c may
be disposed on the sheet discharging side guide plate
93d in the width direction X.
[0101] As described above, the swing upper limit po-
sition Sb is set for the full detection feeler 91 in order to
remove the printed sheet P’ smoothly. However, when
the full detection feeler 91 is rotated beyond the swing
upper limit position Sb, the trailing end of the printed sheet
P’ is likely to be caught by the contact feeler portion 91d
of the full detection feeler 91, and therefore the operability
of removing the printed sheet P’ is degraded. In addition,
the full detection feeler 91 can be damaged or broken
and the printed sheet P’ can be damaged.

Embodiment 1.

[0102] A description is given of a sheet discharging
device according to Embodiment 1 of this disclosure, with
reference to FIGS. 9A and 9B.
[0103] Specifically, FIG. 9A is a perspective view illus-
trating a full detection feeler 901 provided to a sheet dis-
charging device 9A according to Embodiment 1 of this
disclosure, when the full detection feeler 901 is in an initial
standby state. FIG. 9B is a perspective view illustrating
an engaging state of the full detection feeler 901 of FIG.
9A and the photointerrupter 92.
[0104] The sheet discharging device 9A according to
Embodiment 1 illustrated in FIGS. 9A and 9B functions
as a recording medium discharging device. While the
sheet discharging device 9 illustrated in FIGS. 2 through
8C includes the full detection feeler 91, the sheet dis-
charging device 9A according to Embodiment 1 includes
the full detection feeler 901. The configuration and oper-
ations of the full detection feeler 901 according to Em-
bodiment 1 are described, focusing on features different
from the full detection feeler 91 illustrated in FIGS. 2
through 8C.
[0105] The full detection feeler 901 includes a sheet
contact member 903 and a feeler body 902. The sheet
contact member 903 functions as a contact member that
is rotated or swung by contact with a sheet. The feeler
body 902 is a shaft that is rotated or swung together with
the sheet contact member 903 within a predetermined
swinging range that is a predetermined rotating range of
the sheet contact member 903. The sheet contact mem-
ber 903 is attached to a substantially center in the width
direction X of the feeler body 902 that is a separated part
different from the sheet contact member 903.
[0106] On both left and right ends in the width direction
X of the feeler body 902, first swing target supports 901a
and 901b that function as first rotation target supports
are mounted integrally. The first swing target supports
901a and 901b are swing fulcrums as coaxial rotation
fulcrums. The first swing target support 901a of the full
detection feeler 901 is attached and supported to the first

swing support 93a of the sheet discharging side guide
plate 93d. The first swing target support 901b of the full
detection feeler 901 is attached and supported to the first
swing support 93b of the sheet discharging side guide
plate 93e.
[0107] Further, the photointerrupter 92 is provided in
the vicinity of the first swing support 93b of the sheet
discharging side guide plate 93e.
[0108] Further, a blocking member 91c is integrally
provided at an end of the first swing target support 901b
of the feeler body 902. The blocking member 91c blocks
and transmits light along the light path between the light
emitting part 92a and the light receiving part 92b of the
photointerrupter 92 that is attached to the sheet discharg-
ing side guide plate 93e.
[0109] It is to be noted that movement of swing of the
blocking member 91c that is integrally formed on the feel-
er body 902 of the full detection feeler 901 and the con-
figuration and operations of sheet full detection based on
blocking of light of the photointerrupter 92 are identical
to the above-described configuration and operations. In
addition, after the printed sheet P’ is removed, the full
detection feeler 901 returns from the swing upper limit
position Sb to the initial standby state, that is, the standby
position Sa due to the weight thereof. However, the
movement of the full detection feeler 901 is not limited
thereto. For example, the full detection feeler 901 may
return to the initial standby state due to a biasing force
applied by a weight or a spring, which is also same as
the above-described configuration and operations.
[0110] Now, a description is given of a swing range of
the sheet contact member 903 and the feeler body 902
of the full detection feeler 901, with reference to FIGS.
10A, 10B, 10C and 10D.
[0111] Specifically, FIG. 10A is a perspective view il-
lustrating the sheet contact member 903 and the feeler
body 902 rotating together to the swing upper limit posi-
tion Sb. FIG. 10B is an enlarged cross sectional view
illustrating the sheet contact member 903 and the feeler
body 902 of FIG. 10A, viewed along a plane B. FIG. 10C
is a perspective view illustrating that the feeler body 902
is stopped at the swing upper limit position Sb and the
sheet contact member 903 rotates from the swing upper
limit position Sb to a retracted position Sd. FIG. 10D is
an enlarged cross sectional view illustrating the sheet
contact member 903 and the feeler body 902 of FIG. 10C,
viewed along a plane B.
[0112] The sheet contact member 903 and the feeler
body 902 are separate parts and are mounted on the full
detection feeler 901. The sheet contact member 903 and
the feeler body 902 are integrally formed by resin.
[0113] As illustrated in FIGS. 10A and 10B, the full de-
tection feeler 901 to which the sheet contact member 903
and the feeler body 902 are integrally attached rotates
about the first swing target supports 901a and 901b, to
the swing upper limit position Sb that is the upper limit in
the predetermined swinging range. When the full detec-
tion feeler 901 occupies the swing upper limit position
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Sb, the feeler body 902 contacts the regulator 93c of the
sheet discharging side guide plate 93e to be engaged
therewith, as illustrated in FIGS. 8B and 8C. By so doing,
the further rotation of the feeler body 902 is restricted
(see FIG. 14B).
[0114] As illustrated in FIGS. 10C and 10D, the sheet
contact member 903 is disposed swingable to the feeler
body 902 about a second swing support 904, exceeding
the predetermined swinging range in the same direction
as the swing direction of the feeler body 902. The second
swing support 904 that functions as a rotation support is
attached to the feeler body 902. The second swing sup-
port 904 supports the sheet contact member 903 to rotate
to the feeler body 902, exceeding the predetermined ro-
tation range, in the same direction as the direction of
rotation of the feeler body 902 that rotates together with
the sheet contact member 903 in contact with the sheet
P. The detailed configuration of the second swing support
904 is described below.
[0115] According to the above-described configura-
tion, the sheet contact member 903 and the feeler body
902 swing together to the swing upper limit position Sb
and the sheet contact member 903 further rotates about
the second swing support 904, exceeding the predeter-
mined swinging range while the feeler body 902 is en-
gaged at the swing upper limit position Sb. By so doing,
the sheet contact member 903 retreats to the retracted
position Sd.
[0116] The sheet contact member 903 is significantly
different from the contact feeler portion 91d having a claw
shape as illustrated in FIGS. 3A through 8C in the follow-
ing features. Specifically, different from the contact feeler
portion 91d, the sheet contact member 903 has bearings
903a and 903b, provided with a large area to contact the
sheet P, and has a round chamfering portion to prevent
damage to the end of the printed sheet P’ when the print-
ed sheet P’ is removed from the sheet stacker 15.
[0117] In addition, the sheet contact member 903 may
have a resin portion to contact the end of the printed
sheet P’ and have an appropriate surface treatment.
[0118] As described above, the full detection feeler 901
includes the sheet contact member 903 and the feeler
body 902. The feeler body 902 includes the first swing
target support 901a that is swingably supported by the
first swing supports 93a, the first swing target support
901b that is swingably supported by the first swing sup-
port 93b (see FIGS. 9A and 9B), and the second swing
support 904.
[0119] A detailed description is given of the configura-
tion of the sheet contact member 903 and the second
swing support 904 of the full detection feeler 901, with
reference to FIGS. 11A, 11B, 11C, 11D, 12A, 12B, 13A,
13B and 13C.
[0120] FIGS. 11A, 11B, 11C and 11D are diagrams
illustrating an area around the sheet contact portion and
a rotation support of the full detection feeler of FIGS. 9A
and 9B. FIGS. 12A and 12B are diagrams illustrating yet
another area around the sheet contact portion and the

rotation support of the full detection feeler of FIGS. 9A
and 9B. FIGS. 13A, 13B and 13C are diagrams illustrating
yet another area around the sheet contact portion of the
rotation support and the full detection feeler of FIGS. 9A
and 9B.
[0121] As illustrated in FIGS. 11A and 11B, the second
swing support 904 is part of the feeler body 902 and in-
cludes bearings 902a and 902b and a shaft 905. The
bearings 902a and 902b are integrally formed in the feeler
body 902. The shaft 905 in inserted into the bearings
902a and 902b. A spring receiver 902c is disposed in the
vicinity of the second swing support 904 and is integrally
formed in the feeler body 902. The spring receiver 902c
includes a torsion coil spring 906 attached thereto in an
attachment state.
[0122] As illustrated in FIGS. 11C and 11D, the torsion
coil spring 906 that functions as a biasing force setting
body is a pair member in which two coil portions are con-
nected by a connecting member 906c. The torsion coil
spring 906 is attached to the feeler body 902 in a state
in which the connecting member 906c is engaged to a
recessed portion formed in the spring receiver 902c of
the feeler body 902.
[0123] Further, in a state in which the sheet contact
member 903 is arranged as illustrated in FIG. 12A, the
shaft 905 is attached to pass through the bearings 902a
and 902b of the feeler body 902, the bearings 903a and
903b of the sheet contact member 903 and an inner cir-
cumference of the torsion coil spring 906 attached to the
spring receiver 902c, as illustrated in FIG. 12B.
[0124] Then, a retaining ring 907 is attached to a
groove 905a of the shaft 905 that is attached as described
above. Accordingly, the shaft 905 is prevented from com-
ing off in a thrust direction (i.e., an axial direction). As a
result of this assembly, the sheet contact member 903
can swing to the feeler body 902 about the shaft 905 that
functions as a fulcrum and is supported by the bearings
903a and 903b.
[0125] As illustrated in FIGS. 13A and 13B, the con-
necting member 906c of the torsion coil spring 906 is
attached to the spring receiver 902c of the feeler body
902. The torsion coil spring 906 has one end portion 906a
and an opposed end portion 906b, both of which are
locked to the sheet contact member 903. According to
this configuration, as illustrated in FIG. 13B, the biasing
force applied by the torsion coil spring 906 acts in a di-
rection to swing the sheet contact member 903 about the
shaft 905, to the feeler body 902 in the counterclockwise
direction. Specifically, the torsion coil spring 906 func-
tions as a biasing force setting body to set a biasing force
in an opposite direction to the direction of rotation of the
feeler body 902 so as to rotate the sheet contact member
903 at the second swing support 904, in the direction of
rotation of the feeler body 902, to the feeler body 902.
[0126] Accordingly, as illustrated in FIG. 13C, when a
pressing force FC is applied from outside against the
biasing force applied by the torsion coil spring 906, the
sheet contact member 903 rotates about the shaft 905
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in the clockwise direction. After the pressing force FC is
released, the sheet contact member 903 returns to the
state illustrated in FIGS. 13A and 13B by the biasing force
applied by the torsion coil spring 906.
[0127] FIGS. 14A, 14B, 14C and 14D are diagrams
illustrating removal of stacked printed sheet P’ with the
full detection feeler 901 according to Embodiment 1.
[0128] As illustrated in FIG. 14A, when the printed
sheets P’ fully stacked in the sheet stacker 15 are re-
moved in a direction indicated by arrow A, the sheet con-
tact member 903 of the full detection feeler 901 is lifted
by the trailing end of the stacked printed sheets P’. There-
fore, the sheet contact member 903 in contact with the
trailing end of the printed sheets P’ moves (rotates) to-
gether with the feeler body 902, about the first swing tar-
get supports 901a and 902b, to the swing upper limit
position Sb as illustrated in FIG. 14B.
[0129] Then, as illustrated in FIG. 14C, when the print-
ed sheets P’ are further removed from the sheet stacker
15, the sheet contact member 903 alone moves (rotates)
about the shaft 905 of the second swing support 904,
and swings to the retracted position Sd beyond the pre-
determined swinging range. The swinging direction of
the sheet contact member 903 about the second swing
support 904 is the same direction as the sheet removing
direction of the printed sheets P’ stacked in the sheet
stacker 15 (or the direction separating from the sheet
stacker 15).
[0130] Now, a description is given of the configuration
and operations including a pressing operations of the
sheet contact member 903 of the full detection feeler 901,
with reference to FIGS. 15A, 15B, 15C, 16A, 16B, 16C,
17A, 17B and 17C.
[0131] In a state illustrated in FIG. 15A, the sheet con-
tact member 903 at the standby position Sa is pressed
in a direction indicated by arrow C, thereby moving (ro-
tating) the sheet contact member 903 and the feeler body
902 (i.e., the full detection feeler 901) together about the
first swing target supports 901a and 901b. A force to be
applied for the above-described operation is referred to
as a "first pressing force." That is, the first pressing force
is a force to press the sheet contact member 903 by con-
veyance (discharge) of the printed sheets P’. In other
words, the first pressing force is also a force to rotate the
feeler body 902 together with the sheet contact member
903 in the direction of rotation of the feeler body 902 by
pressing the sheet contact member 903 by the printed
sheets P’ stacked in the sheet stacker 15.
[0132] After detection of the sheet full state, the full
detection feeler 901 moves to the swing upper limit po-
sition Sb illustrated in FIG. 15B, along with removal of
the printed sheets P’ from the sheet stacker 15.
[0133] In a state illustrated in FIG. 15B, the sheet con-
tact member 903 is pressed further in a direction indicat-
ed by arrow C2, thereby moving (rotating) the sheet con-
tact member 903 about the second swing support 904,
to the feeler body 902. A force to be applied for the above-
described operation is referred to as a "second pressing

force." That is, the second pressing force is a force to
press the sheet contact member 903 by removal of the
printed sheets P’. With the second pressing force, the
sheet contact member 903 that has moved (rotated)
about the second swing support 904 moves (rotates) to
the retracted position Sd as illustrated in FIG. 15C, which
is similar to FIG. 14D.
[0134] Consequently, the biasing force applied against
the second pressing force is set based on the biasing
force applied by the biasing member of the torsion coil
spring 906 (see FIGS. 13A through 13C. However, the
setting of the biasing force is not limited thereto and any
other configuration can be applied to this disclosure.
[0135] The biasing force applied against the second
pressing force is greater than the pressing force by which
the printed sheet P’ is conveyed and the sheet contact
member 903 is pressed and smaller than the pressing
force by which the sheet contact member 903 is pressed
along with removal of the printed sheet P’. That is, the
biasing force of the torsion coil spring 906 is set to meet
the relation of "the first pressing force < the second press-
ing force" and the relation of "the biasing force < the sec-
ond pressing force."
[0136] During the print job, the load to the full detection
feeler corresponds to the contact force by the printed
sheet P’ during conveyance for discharging, and there-
fore the full detection feeler swings within a range in which
the full detection feeler moves by the first swing support.
Therefore, the first pressing force does not exceed the
biasing force of the torsion coil spring 906 in the above-
described state. Consequently, the sheet contact mem-
ber 903 does not move (rotate) about the second swing
support 904 and the sheet contact member 903 has a
constant relative position to the feeler body 902. Accord-
ingly, the full state detection can be performed by the
photointerrupter 92.
[0137] Further, the torsion coil spring 906 that is used
to apply the biasing force against the second pressing
force is attached to the shaft 905 of the second swing
support 904 (through the inner circumference of the shaft
905), and therefore an effect of space saving can be
achieved.
[0138] As described above, the biasing force against
the second pressing force is greater than the first press-
ing force and smaller than the second pressing force.
However, the maximum biasing force is set so as not to
cause any damage to the sheet by the second pressing
force (for example, the printed sheet P’ is scratched or
torn) when the printed sheet P’ stacked in the sheet stack-
er 15 is removed. In this setting, the type of the sheet P’
to be removed (for example, a thin paper and a film sheet
are damaged more easily than a regular sheet) is taken
into consideration. However, instead of considering the
type of the sheet P’, an adjusting mechanism by which
the biasing force can be adjusted may be provided.
[0139] It is to be noted that the biasing force against
the second pressing force is not limited to be applied by
the biasing member including the torsion coil spring 906.
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For example, a biasing force against the second pressing
force may be applied according to a self-weight moment
of the sheet contact member (a contact member) and the
feeler body (a shaft) having the material, center of gravity,
shape and so forth appropriately devised to generate the
moment) or may be applied by a weight as a separate
part attached to the sheet contact member (a contact
member) and the feeler body (a shaft). However, the bi-
asing force is set to cause the sheet contact member 903
to return to the standby position Sa.
[0140] As illustrated in FIG. 16A, a pair of ribs 903c is
provided on an opposite side of the sheet contact mem-
ber 903, on which the sheet contact member 903 and
the printed sheet P’ contact with each other. The pair of
ribs 903c functions as a protect portion to protect the one
end portion 906a and the opposed end portion 906b of
the torsion coil spring 906. The pair of ribs 903c has a
length greater than the core diameter of the torsion coil
spring 906 and is disposed to enclose the one end portion
906a and the opposed end portion 906b of the torsion
coil spring 906. By so doing, the end portions of the tor-
sion coil spring 906 are safe without being exposed or
touched by mistake. Further, the pair of ribs 903c can
prevent the torsion coil spring 906 from coming off.
[0141] As illustrated in FIG. 16B, a recess 903d is
formed in the sheet contact member 903 in order to pro-
vide a gap distance between the leading end of the one
end portion 906a of the torsion coil spring 906 and the
leading end of the opposed end portion 906b of the tor-
sion coil spring 906 and the sheet contact member 903.
According to this configuration, when the sheet contact
member 903 is swung or rotated about the shaft 905 of
the second swing support 904, the circumferential sur-
face of the core at the end portions of the torsion coil
spring 906 contact the sliding surface in the recess 903d,
which can prevent a burred portion formed at the leading
end of the sheet contact member 903 from contacting
the sliding surface in the recess 903d. Accordingly, the
sheet contact member 903 can return to the swing upper
limit position and further to the standby state reliably, and
therefore the sheet full state detection can be performed
reliably.
[0142] It is to be noted that, since the leading end of
the one end portion 906a of the torsion coil spring 906
and the leading end of the opposed end portion 906b of
the torsion coil spring 906 are deformed (compress or
extend) in the front-and-back direction Y along with swing
of the sheet contact member 903, the recess 903d is
formed by taking the deformation of the torsion coil spring
906.
[0143] Further, as illustrated in FIG. 16B, when the
sheet contact member 903 is swung or rotated about the
shaft 905 of the second swing support 904, a cut portion
902d that functions as a retracting portion to retract the
sheet contact member 903 is formed in the feeler body
902. According to this configuration, as illustrated in FIG.
16C, the cut portion 902d can be used as a swinging
range of the sheet contact member 903 to the retracted

position Sd (see FIGS14C, 14D and 15C), and therefore
a further space saving in the layout can be achieved.
[0144] As illustrated in FIG. 16B, a first regulator 902e
is provided to the feeler body 902 on the printed sheet
removing side, as a plane in the width direction X. The
first regulator 902e regulates the swinging range of the
sheet contact member 903 when the sheet contact mem-
ber 903 swings about the second swing support 904,
exceeding the predetermined swinging range.
[0145] By disposing the first regulator 902e in the vi-
cinity of the feeler body 902, the height of accumulation
of the parts can be reduced, and therefore variation in
the second pressing force can be reduced. Accordingly,
the operability without variation can be achieved.
[0146] The feeler body 902 is elastically formed by res-
in and extends in the width direction X. Therefore, the
material of the feeler body 902 is set to resin, even after
the swing of the feeler body 902 is regulated by the first
regulator 902e, by using twist and bend of the feeler body
902 due to elasticity of resin material, the sheet contact
member 903 can be swung to the position illustrated in
FIGS. 17A and 17B. That is, after the sheet contact mem-
ber 903 alone reaches the retracted position Sd, the
sheet contact member 903 swings from the retracted po-
sition Sd further to a flexibly retracted position Se due to
elastic deformation of the feeler body 902, as illustrated
in FIG. 17B.
[0147] When the feeler body 902 is elastically de-
formed to cause the sheet contact member 903 to swing
to the flexibly retracted position Se as illustrated in FIGS.
17A and 17B, a second regulator 810a that regulates the
sheet contact member 903 is provided to a cover 810
that is disposed at the upper part of the sheet discharging
device 9A. The second regulator 810a is formed on a
vertical plane along the vertical direction Z of the cover
810.
[0148] As described above, by providing the second
regulator 810a to the cover 810 at the upper part of the
sheet discharging device 9A when the feeler body 902
further moves due to elastic twist thereof, the further twist
of the feeler body 902 can be prevented, and therefore
breakage of the sheet contact member 903 can also be
prevented. Accordingly, the operability of removal of the
sheets stacked in the sheet stacker can be enhanced.
[0149] As described above, the sheet discharging de-
vice 9 according to Embodiment 1 of this disclosure in-
cludes a sheet discharging body such as the sheet dis-
charging roller 95 and the sheet discharging driven roller
96, a sheet stacker such as the sheet stacker 15, a con-
tact body such as the sheet contact member 903, a shaft
such as the feeler body 902, and a stack height detector
such as the full detection feeler 91 and the photointer-
rupter 92. The sheet discharging body is configured to
discharge the sheet such as the sheet P’. The sheet
stacker is a stacker on which the sheet discharged by
the sheet discharging body. The contact body is config-
ured to rotate while contacting the sheet. The shaft is
configured to rotate together with the contact body in a

25 26 



EP 3 342 737 A1

15

5

10

15

20

25

30

35

40

45

50

55

range of rotation of the contact body. The stack height
detector is configured to detect that the height of the sheet
stacked on the sheet stacker is equal to or higher than
the predetermined height through detection of rotation of
the shaft rotating with the contact body in contact with
the sheet. The sheet discharging device according to Em-
bodiment 1 of this disclosure further includes a rotary
body support configured to rotatably support the contact
body to the shaft that rotates together with the contact
body in contact with the sheet, extending the range of
rotation, in a same direction as the direction of rotation
of the shaft.
[0150] According to Embodiment 1, when the printed
sheet P’ is removed from the sheet stacker 15, the printed
sheet P’ and the sheet contact member 903 contact with
each other, and the sheet contact member 903 swings
and retracts in the substantially same direction as the
sheet removing direction of the printed sheet P’ stacked
on the sheet stacker 15. Accordingly, the preferable per-
formance of sheet removal of the sheet stacked on the
sheet stacker 15 can be maintained without retracting
and returning the sheet contact member 903, and there-
fore the operability can be enhanced.
[0151] In addition, the full detection feeler 901 can be
prevented from being damaged or broken and the printed
sheet P’ can be prevented from being damaged. Further,
the failure caused by forgetting of return of the sheet con-
tact member 903 can be prevented before the occur-
rence.
[0152] Now, a description is given of the biasing force
against the second pressing force, with reference to
FIGS. 18, 19A and 19B.
[0153] FIG. 18 is a diagram illustrating a configuration
of the full detection feeler 901 having the second pressing
force, according to Variation of this disclosure. FIGS. 19A
and 19B are diagrams illustrating movement of the full
detection feeler 901 according to Variation of FIG. 18, to
explain the principle of generation of the biasing force
against the second pressing force of this Variation.
[0154] The configuration of Variation illustrated in FIG.
18 is different from the configuration of Embodiment 1
illustrated in FIGS. 9A through 17C, in that a sheet con-
tact member 913 is employed instead of the sheet contact
member 903, that a feeler body 912 is employed instead
of the feeler body 902, and that a compression coil spring
916 is employed instead of the torsion coil spring 906.
The feeler body 912 according to Variation is different
from the feeler body 902 according to Embodiment 1, in
that a taper 912a, which functions as a second taper, can
be engaged with the taper 913a of the sheet contact
member 913 and is formed in part of the feeler body 912
in the width direction X and in that the taper 912a of the
feeler body 912 is formed integrally with a shaft 912b that
functions as a second swing support.
[0155] It is to be noted that the first swing support ac-
cording to Variation is identical to the first swing support
illustrated in FIGS. 9A through 10D. Since the first swing
support is not directly related to the explanation of the

principle of generation of the biasing force against the
second pressing force of Variation, the description of the
first swing support is omitted here.
[0156] As illustrated in FIG. 18, the sheet contact mem-
ber 913 includes a spring receiver 913c in an inner cir-
cumference of a shaft through hole 913b formed at the
right side end of the sheet contact member 913. The left
side end of the compression coil spring 916 is attached
to and engaged with the spring receiver 913c.
[0157] As illustrated in FIG. 18, the feeler body 912,
the sheet contact member 913 and the compression coil
spring 916 are disposed in this order from the left. In
assembly, the shaft 912b of the feeler body 912 is insert-
ed into the shaft through hole 913b of the sheet contact
member 913, and then is inserted into the inner circum-
ference of the compression coil spring 916. The right end
portion of the compression coil spring 916 is supported
by a wall of the sheet discharging side guide plate 93d.
Consequently, the sheet contact member 913 is con-
stantly biased by the biasing force of the compression
coil spring 916 in the thrust direction of the feeler body
912, and therefore the pressing force is generated. That
is, the compression coil spring 916 functions as a biasing
force setting member to set the biasing force in an op-
posite direction to the direction of rotation of the feeler
body 912 so as to rotate the sheet contact member 913
at the shaft 912b that functions as a second swing sup-
port, in the direction of rotation of the feeler body 912, to
the feeler body 912.
[0158] As illustrated in FIG. 19A, while the taper 912a
of the feeler body 912 and the taper 913a of the sheet
contact member 913 are contacted and engaged with
each other, the sheet contact member 913 is biased by
the compression coil spring 916 in the thrust direction of
the feeler body 912. In the above-described state, the
feeler body 912 contacts the regulator 93c to be locked
by the regulator 93c, that is, the feeler body 912 is in a
locked state, which is the same as in FIGS. 14A through
14D. The fixed position of the taper 913a of the sheet
contact member 913 in this state is represented as "D".
From this fixed position D, the sheet contact member 913
is swung in a direction indicated by arrow in FIG. 19A
against the biasing force of the compression coil spring
916 that biases the feeler body 912 that is in the locked
state by the regulator 93c, exceeding the predetermined
swinging range. Consequently, the fixed position D of the
fixed position of the taper 913a of the sheet contact mem-
ber 913 moves to the position as illustrated in FIG. 19B.
As a result, the sheet contact member 913 causes the
compression coil spring 916 to shrink by the amount of
Δx. Since this amount acts as the pressing force to the
sheet contact member 913, the biasing force to be ap-
plied against the second pressing force can be set.
[0159] According to this configuration, the compres-
sion coil spring 916 that is used in the thrust direction
can be directly attached to the shaft 912b of the feeler
body 912 that functions as a second swing support.
Therefore, the configuration according to Variation can
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achieve the same effect as the configuration according
to Embodiment 1.

Embodiment 2.

[0160] The configuration of Embodiment 1 and the con-
figuration of Variation are applied to the sheet discharg-
ing device 9A that is included in the image forming ap-
paratus 100 and functions as a sheet discharging device
that conveys a sheet-like transfer target medium such as
a sheet to be discharged from the image forming appa-
ratus 100. These configurations can be applied to a sheet
conveying device that feeds a sheet-like transfer target
medium such as a sheet to be fed in the image forming
apparatus 100, as described in Embodiment 2. In this
case, if a known technique is employed to a sheet con-
veying device that feeds a sheet-like transfer target me-
dium such as a sheet to be fed in an image forming ap-
paratus, when a jammed sheet is removed from the sheet
conveying device that includes a sheet detection feeler
to detect the sheet by swinging a contact member that
contacts the fed sheet, the same inconvenience as the
sheet detection feeler of the above-described sheet dis-
charging device may occur.
[0161] Specifically, instead of the above-described in-
convenience that occurs when the sheet is removed from
the sheet discharging tray in the sheet discharging device
that includes the full detection feeler, the same inconven-
ience is generated when a paper jam occurs in the vicinity
of the sheet detection feeler in a sheet conveyance pas-
sage of the sheet conveying device.
[0162] When a jammed sheet is removed from a
jammed sheet remaining position in the vicinity of the
sheet detection feeler, the jammed sheet is caught by
the sheet detection feeler, and therefore the operability
of removal of the jammed sheet becomes worse and the
sheet detection feeler is damaged or broken. Further,
when the sheet detecting feeler is employed instead of
the full detection feeler and a manual retraction of the
sheet detecting feeler is performed to remove the
jammed sheet after retracting the sheet detection feeler
manually to a position at which the jammed sheet does
not contact, there are many operation processes to take,
which is troublesome. Furthermore, when the machine
is operated (when the printing operation is performed),
the sheet needs to be returned manually before the op-
eration. Therefore, when the sheet detection feeler is not
returned, the sheet full state is not detected. Accordingly,
prevention of a sheet stacking failure and a paper jam is
fairly costly.
[0163] Now, a description is given of a sheet conveying
device 700 according to Embodiment 2 of this disclosure.
[0164] FIG. 20 is a diagram illustrating a main part of
the sheet conveying device 700 according to Embodi-
ment 2 of this disclosure. Specifically, FIG. 20 illustrates
the sheet conveying device 700 that exposes the main
part with the front cover 20 of FIG. 2 open.
[0165] The front cover 20 includes the sheet conveying

unit 70 (see FIG. 2) that supports the secondary transfer
roller 7 and the right side roller of the pair of registration
rollers 14 and opens and closes relative to the apparatus
body of the color laser printer 200, as illustrated in FIG. 2.
[0166] As illustrated in FIG. 20, the configuration ac-
cording to Embodiment 2 is different from the configura-
tion according to Embodiment 1, in that a sheet detection
feeler 901A is applied to the sheet conveying device 700,
instead of the full detection feeler 901 included in the
sheet discharging device 9A.
[0167] The sheet detection feeler 901A is not used as
a detector to detect the height of the sheets stacked in
the sheet stacker 15, together with the full detection feeler
901 and the photointerrupter 92, but is used as a detector
to detect passage of the sheet P one by one in the sheet
conveying device 700, together with the photointerrupter
92.
[0168] Similar to the configuration according to Em-
bodiment 1 described above, the sheet detection feeler
901A includes the sheet contact member 903, the feeler
body 902 and the second swing support 904. The sheet
contact member 903 functions as a contact body that
swings together with the sheet while contacting the sheet.
The feeler body 902 that functions as a shaft that swings
together with the sheet contact member 903 in the range
of rotation of the sheet contact member 903. The second
swing support 904 is provided to the feeler body 902.
The configuration and functions of the sheet detection
feeler 901A are identical to the full detection feeler 901,
except that the above-described features. Accordingly,
the presence or absence of the sheet P is determined
with a sheet detecting member such as the sheet detec-
tion feeler 901A and the photointerrupter 92 to interrupt
or stop the print job.
[0169] As described above, the sheet conveying de-
vice such as the sheet conveying device 700 according
to Embodiment 2 of this disclosure includes a contact
body such as the sheet contact member 913, a shaft such
as the feeler body 912, and a sheet detector such as the
full detection feeler 91 and the photointerrupter 92. The
contact body is configured to rotate while contacting the
sheet. The shaft is configured to rotate together with the
contact body in a range of rotation of the contact body.
The sheet detector is configured to detect presence of
the sheet through detection of rotation of the shaft rotating
with the contact body in contact with the sheet. The sheet
conveying device according to Embodiment 2 of this dis-
closure further includes a rotary body support configured
to rotatably support the contact body to the shaft that
rotates together with the contact body in contact with the
sheet, extending the range of rotation, in a same direction
as the direction of rotation of the shaft.
[0170] According to Embodiment 2, the performance
of sheet conveyance can be enhanced without retracting
and returning the sheet contact member 903, and there-
fore the sheet contact member 903 and the sheet can be
prevented from being damaged or torn. Further, the fail-
ure caused by forgetting of return of the sheet contact
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member 903 can be prevented before the occurrence.
[0171] The configurations according to the present em-
bodiments of this disclosure are set forth as described
above. However, this disclosure is not limited thereto and
various modifications and alternations of this disclosure
will be apparent to those skilled in the art without depart-
ing from the scope and spirit of this disclosure. For ex-
ample, elements at least one of features of different il-
lustrative and exemplary embodiments and variation
herein may be combined with each other at least one of
substituted for each other within the scope of this disclo-
sure and appended claims.
[0172] An image forming apparatus to which this dis-
closure is applied is explained with the image forming
apparatus 100 that forms image by electrophotography.
However, the configuration of an image forming appara-
tus to which this disclosure is applied is not limited to the
image forming apparatus 100. For example, any image
forming apparatus can be applied as long as the image
forming apparatus includes a sheet discharging device
to discharge a recording medium. For example, this dis-
closure can be applied to an inkjet image forming appa-
ratus that forms an image using at least one liquid inkjet
print head, a printing apparatus such as a stencil printing
machine, a post processing device or finisher including
at least one function of a sorting function, a punching
function and a binding function, or a multifunction ma-
chine having the above-described functions.
[0173] Further, the sheet conveying device is not lim-
ited to a sheet conveying device disposed in the sheet
conveyance passage in the vicinity of the pair of regis-
tration rollers as described above. For example, the sheet
conveying device may be disposed in a sheet convey-
ance passage in the vicinity of a multiple step sheet feed-
er and a bank type sheet feeder.
[0174] In the above-described embodiments, the sheet
P is used as a sheet-like transfer target medium that is
conveyed or on which an image is formed. However, the
sheet P is not limited thereto but also includes thick paper,
postcard, envelope, plain paper, thin paper, coated pa-
per, art paper, tracing paper, and the like. Further, as a
transfer target medium other than a paper material, the
sheet P further includes a non-paper material such as
OHP sheet, OHP film, resin film, and any other sheet-
shaped material to be conveyed or on which an image
can be formed.

Claims

1. A sheet conveying device (700) comprising:

a contact body (903) configured to rotate while
contacting a sheet (P) in conveyance;
a shaft (902) configured to rotate together with
the contact body (903) in a range of rotation of
the contact body (903);
a sheet detector (91,92) configured to detect

presence of the sheet (P) through detection of
rotation of the shaft (902) rotating with the con-
tact body (903) in contact with the sheet (P); and
a rotary body support (93a,93b,904) configured
to rotatably support the contact body (903) to
the shaft (902) that rotates together with the con-
tact body (903) in contact with the sheet (P),
extending the range of rotation, in a same direc-
tion as the direction of rotation of the shaft (902).

2. The sheet conveying device (700) according to claim
1,
wherein the rotary body support (93a,93b,904) is
mounted on the shaft (902).

3. A sheet discharging device (9) comprising:

a sheet discharging body (95,96) configured to
discharge the sheet (P’);
a sheet stacker (15) on which the sheet (P) is
discharged by the sheet discharging body
(95,96); and
the sheet conveying device (700) according to
claim 1 or claim 2,
wherein the sheet detector (91,92) according to
claim 1 or claim 2 is a stack height detector con-
figured to detect that the height of the sheet (P’)
stacked on the sheet stacker (15) is equal to or
higher than a predetermined height.

4. The sheet discharging device (9) according to claim
3, further comprising a biasing force setting body
(906) configured to set a biasing force in a direction
opposite the direction of rotation of the shaft (902),
operable to rotate the contact body (903) in the di-
rection of rotation of the shaft (902) on the rotary
body support (93a,93b,904).

5. The sheet discharging device (9) according to claim
4,
wherein, when a force to rotate the shaft (902) in the
direction of rotation together with the contact body
(903) while pressing the sheet against the contact
body (903) is represented as a first pressing force,
a relation that the first pressing force is smaller than
the biasing force is met.

6. The sheet discharging device (9) according to claim
4 or claim 5,
wherein the biasing force setting body is a torsion
coil spring.

7. The sheet discharging device (9) according to claim
6,
wherein the contact body (903) has a protect portion
(903c) configured to protect one end of the torsion
coil spring.
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8. The sheet discharging device (9) according to claim
6 or claim 7,
wherein a gap is provided between a leading end of
the torsion coil spring and the contact body (903).

9. The sheet discharging device (9) according to any
one of claim 3 through claim 8,
wherein the shaft (902) is provided with a retracting
portion (902d) to which the contact body (903) is re-
treated when the contact body (903) is rotated by
the rotary body support (93a,93b,904).

10. The sheet discharging device (9) according to any
one of claim 3 through claim 9,
wherein the shaft (902) has a first regulator (902e)
configured to regulate the range of rotation of the
contact body (903) when the contact body (903) is
rotated by the rotary body support (93a,93b,904) be-
yond the range of rotation of the contact body (903).

11. The sheet discharging device (9) according to claim
10, further comprising a cover (810) disposed at an
upper part of the sheet discharging device (9),
wherein the shaft (902) is elastically formed with res-
in, and
wherein the cover (810) is provided with a second
regulator (810a) configured to regulate the range of
rotation of the contact body (903) when the contact
body (903) is rotated by the rotary body support
(93a,93b,904), after the contact body (903) is regu-
lated by the first regulator (902e).

12. The sheet discharging device (9) according to claim
4 or claim 5, further comprising:

a first taper (913a) mounted on the contact body
(903); and
a second taper (912a) mounted on an end of the
shaft (902) and configured to engage with the
first taper (913a),
wherein the shaft (902) functions as the rotary
body support (93a,93b,904), in a state in which
the first taper (913a) and the second taper
(912a) are engaged with each other, and
wherein the biasing force setting body (906) is
set with a compression spring (916) configured
to bias the shaft (902) toward a thrust direction
in a state in which the first taper (913a) and the
second taper (912a) are engaged with each oth-
er.

13. The sheet discharging device (9) according to any
one of claim 3 through claim 12, further comprising
a reading portion (301) disposed above the sheet
stacker (15).

14. An image forming apparatus (100) comprising one
of:

the sheet conveying device (700) according to
claim 1; and
the sheet discharging device (9) according to
any one of claim 3 through claim 13.
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