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(54) Binding processing apparatus and image forming system

(57) A binding processing apparatus (100; 360) per-
forms binding processing on a sheet bundle, and in-
cludes: a stacking unit (1; 361) configured to stack mul-
tiple sheets (S), as the sheet bundle, in a state where
toner is fixed to a part or all of a region which becomes
a binding margin portion; a pressurizing unit (5; 366; 392)
configured to sandwich and pressurize the binding mar-
gin portion; a heating unit (2; 372, 373; 391) configured

to heat the toner in the binding margin portion in a state
where the binding margin portion is pressurized by the
pressurizing unit (5; 366; 392); and a cooling unit (3; 364,
365) configured to cool the sheets (S) so that the heat of
the binding margin portion does not diffuse to another
portion of the sheets (S) when the heating unit (2; 372,
373; 391) heats the binding margin portion
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to and
incorporates by reference the entire contents of Japa-
nese Patent Application No. 2013-027006 filed in Japan
on February 14, 2013, Japanese Patent Application No.
2013-049872 filed in Japan on March 13, 2013 and Jap-
anese Patent Application No. 2013-228007 filed in Japan
on November 1, 2013.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to a binding
processing apparatus and an image forming system, and
more particularly, to a binding processing mechanism
performed on an image-formed sheet.

2. Description of the Related Art

[0003] Sheets printed by an image forming apparatus
such as a copier, a printer, or a printing machine may be,
other than being discharged from the image forming ap-
paratus, subjected to post-processing such as binding
processing with a stapler while a predetermined number
of sheets are made into a bundle. A binding processing
apparatus joined with a sheet discharge unit of the image
forming apparatus is used as an apparatus for this pur-
pose.
[0004] In general, the binding processing use staples,
but in recent years, an apparatus that does not use me-
tallic products such as staples is desired in view of the
resource saving, ecology, and recycle performance.
[0005] A configuration for attaching sheets with each
other by heating and fusing toner used for image forming
as adhesive agent has been suggested as one type of
the apparatus explained above (for example, Japanese
Laid-open Patent Publication No. 2005-219849 and Jap-
anese Laid-open Patent Publication No. 2004-209859).
[0006] Japanese Laid-open Patent Publication No.
2005-219849 and Japanese Laid-open patent Publica-
tion No. 2004-209859 show a configuration having a
member for heating and pressurizing a toner image
formed at a bonding position of a sheet and a pressing
member arranged in proximity to a heating/pressurizing
member, wherein the pressing member takes off the
heating/pressurizing member sticking to the sheet when
the heating/pressurizing member is released from the
sheet after the heating and pressurizing process.
[0007] On the other hand, a configuration for perform-
ing binding processing of sheets by heating and pressu-
rizing a binding margin portion of sheets stacked on a
stacking unit on a per-sheet basis is known as a config-
uration used for binding processing (for example, Japa-
nese Laid-open Patent Publication No. 2000-255881).

[0008] In the method for performing binding processing
by fusing a toner image used for image forming process,
there is a problem in the handling of heat that is exerted
on the fusing of the toner image.
[0009] More specifically, when the heating and pres-
surizing of the toner image is performed only on the bond-
ing portion, the heat exerted on the bonding portion is
propagated to a portion other than the bonding portion.
[0010] In particular, when the quantity of heat and the
pressure during the heating and pressurizing process in-
crease in proportion to the number of sheets subjected
to the binding processing, the quantity of heat propagated
to the periphery of the bonding portion increases.
[0011] For this reason, the normal toner image formed
in the periphery of the bonding portion is also affected
by the heat. When the quantity of heat increases, the
normal toner image is also melted again, and the adhe-
siveness of the toner increases. Due to such phenome-
non, blocking phenomenon, such as the stacked sheets
being likely to bond each other and the toner image being
likely to be destroyed, occurs, and binding failure occurs
and/or a defective image is obtained.
[0012] In particular, sheets for which fixing work is per-
formed on the normal toner image during image forming
process are more likely to receive heat made by the heat-
ing and pressurizing process again when the sheets dis-
charged from the image forming apparatus are subjected
to the binding processing as they are. Accordingly, there
is a risk that in the normal toner image, the heat during
the bonding binding processing is applied to the normal
toner image in addition to the remaining heat after fixing,
so that the blocking phenomenon becomes significant.
[0013] In particular, the configuration of Japanese
Laid-open Patent Publication No. 2005-219849 is pro-
vided with the pressing member for pressing the sheet
in proximity to the heating/pressurizing member, but it
has only the function of preventing the toner image used
for bonding process from sticking to the heating/pressu-
rizing member when the pressing member is released
from the heating/pressurizing member. Therefore, this
does not prevent the heat from affecting the normal toner
image. Therefore, even when this configuration is used,
it is not expected to prevent the blocking phenomenon
explained above.
[0014] In view of the problem associated with the con-
ventional sheet post-processing apparatus explained
above, and more particularly, in view of the problem as-
sociated with the binding processing using the fusing of
the toner image, there is a need to provide a sheet post-
processing apparatus and an image forming system hav-
ing a configuration of reliably preventing blocking phe-
nomenon in a normal toner image.

SUMMARY OF THE INVENTION

[0015] It is an object of the present invention to at least
partially solve the problems in the conventional technol-
ogy.
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[0016] A binding processing apparatus performs bind-
ing processing on a sheet bundle. The binding process-
ing apparatus includes: a stacking unit configured to
stack multiple sheets, as the sheet bundle, in a state
where toner is fixed to a part or all of a region which
becomes a binding margin portion; a pressurizing unit
configured to sandwich and pressurize the binding mar-
gin portion; a heating unit configured to heat the toner in
the binding margin portion in a state where the binding
margin portion is pressurized by the pressurizing unit;
and a cooling unit configured to cool the sheets so that
the heat of the binding margin portion does not diffuse
to another portion of the sheets when the heating unit
heats the binding margin portion.
[0017] A binding processing apparatus is capable of
bonding sheets with each other to bind the sheets by
melting a bonding toner using a heating mechanism hav-
ing a heating/pressurizing member capable of ascend-
ing/descending with respect to the sheets carrying the
bonding toner. A pressurizing/cooling member capable
of ascending/descending together with the heating/pres-
surizing member is provided in proximity to a binding mar-
gin portion and in proximity to the heating/pressurizing
member. The pressurizing/cooling member can come in-
to contact with or move away from a proximity of the
bonding toner carried on the sheets in synchronization
with ascending/descending operation of the heat-
ing/pressurizing member.
[0018] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a schematic figure for explaining a sche-
matic configuration of a sheet post-processing ap-
paratus according to an embodiment of the present
invention;
FIG. 2 is a schematic figure for explaining an exam-
ple of a heating/pressurizing member and a pressu-
rizing/cooling member used for the sheet post-
processing apparatus according to the embodiment
of the present invention;
FIG. 3 is a figure for explaining action in a case where
the heating/pressurizing member and the pressuriz-
ing/cooling member as illustrated in FIG. 2 are used;
FIG. 4 is a schematic diagram corresponding to FIG.
2 for explaining a modification about a configuration
of the heating/pressurizing member and the pressu-
rizing/cooling member as illustrated in FIG. 2;
FIG. 5 is a schematic diagram corresponding to FIG.
2 for explaining a modification of an essential portion
about a configuration of the heating/pressurizing

member and the pressurizing/cooling member as il-
lustrated in FIG. 2;
FIG. 6 is a schematic diagram corresponding to FIG.
2 for explaining a still another modification of an es-
sential portion about a configuration of the heat-
ing/pressurizing member and the pressurizing/cool-
ing member as illustrated in FIG. 2;
FIG. 7 is a schematic figure for explaining an image
forming system using a sheet post-processing ap-
paratus according to an embodiment of the present
invention;
FIG. 8 is a schematic diagram for explaining an im-
age forming system including an image forming ap-
paratus using a binding processing apparatus ac-
cording to another embodiment of the present inven-
tion;
FIG. 9 is a figure for explaining an essential config-
uration of a binding processing apparatus used in
the image forming apparatus as illustrated in FIG. 8;
FIG. 10 is a schematic diagram for explaining a con-
figuration of a binding unit of the binding processing
apparatus as illustrated in FIG. 9; and
FIG. 11 is a figure for explaining a modification of an
essential portion of the configuration as illustrated in
FIG. 9.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0020] Hereinafter, a mode for carrying out the present
invention will be explained with reference to an embod-
iment illustrated with drawings.
[0021] FIG. 1 is a figure for explaining a configuration
serving as a principle of a sheet post-processing appa-
ratus according to an embodiment of the present inven-
tion.
[0022] In FIG. 1, a sheet post-processing apparatus
100 includes a stacker 1 capable of stacking sheets S
discharged from a sheet discharge unit of a fixing device
210 of an image forming apparatus 200 as illustrated in
FIG. 7.
[0023] The stacker 1 is provided with an abutment
guide 1A for aligning an end edge of a sheet S at a position
facing a leading end edge of the sheet S in a discharge
direction of the sheet S.
[0024] In proximity to the abutment guide 1A, a heating
mechanism 2 corresponding to the binding position of
the sheet S is provided.
[0025] The heating mechanism 2 has a heating/pres-
surizing member 2A that can ascend and descend with
respect to the sheet S. The heating/pressurizing member
2A can heat the sheet S in the process of pressurizing
the sheet S while being in contact with the sheet S. When
bonding toner carried by the sheet S is melted, the sheets
are bonded to each other to be bound.
[0026] A feature of the present embodiment based on
the above configuration will be explained as follows.
[0027] The feature of the present embodiment lies in
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that a cooling unit is provided to cool a sheet so that the
heat of a binding margin portion does not diffuse to an-
other portion of the sheet when the binding margin portion
corresponding to the binding position is heated with a
heating unit corresponding to the heating mechanism 2.
[0028] More specifically, in proximity to the heat-
ing/pressurizing member 2A of the heating mechanism
2, a pressurizing/cooling member 3 is provided, which
serves as a cooling unit capable of ascending and de-
scending in synchronization with ascend and descend
operation of the heating/pressurizing member 2A togeth-
er with the heating/pressurizing member 2A.
[0029] The pressurizing/cooling member 3 is a mem-
ber that is arranged at a position adjacent to the heat-
ing/pressurizing member 2A and that can come into con-
tact with and move away from the sheet S. The pressu-
rizing/cooling member 3 can pressurize the sheet S
around the heating/pressurizing member 2A in synchro-
nization with operation in which the heating/pressurizing
member 2A pressurizes the sheet.
[0030] The pressurizing/cooling member 3 is used to
cool the periphery of the bonding toner while pressurizing
the peripheral portion of the bonding toner in the sheet
S in synchronization with the time with which the heat-
ing/pressurizing member 2A comes into contact with the
sheet S.
[0031] By setting the operation time of the pressuriz-
ing/cooling member 3, the pressurizing/cooling member
3 does not come into contact with the sheet S and cool
the sheet S before the heating/pressurizing member 2A
starts the heating and pressurizing process. Accordingly,
this can prevent such phenomenon that the temperature
rise is affected due to the cooling effect when the pres-
surizing/cooling member 3 comes into contact before the
heating/pressurizing member 2A comes into contact with
the sheet S.
[0032] The surface temperature of the pressuriz-
ing/cooling member 3 is configured to be a temperature
at which cooling can be done at a temperature lower than
the surface temperature of the sheet S discharged from
the fixing device 210 before the contact. More specifical-
ly, the surface temperature of the sheet S discharged
from the fixing device 210 is configured to be a surface
temperature equal to or less than 60 degrees Celsius in
a case where the sheet S is discharged at a temperature
of about 60 degrees Celsius in contrast to 70 degrees
Celsius which is the temperature at which blocking phe-
nomenon occurs in a normal image.
[0033] In the above configuration, the sheets S dis-
charged from the fixing device 210 are stacked on the
stacker 1, and when a predetermined number of sheets
S are stacked, the heating mechanism 2 performs the
binding processing.
[0034] The binding processing is done by heating the
sheet S while pressurizing the sheet S by the heat-
ing/pressurizing member 2A of the heating mechanism 2.
[0035] On the sheet S, the bonding toner image is
formed in advance at the binding position, the sheets are

bonded to each other making use of adhesive property
of the toner when the toner is melted, by heating the
bonding toner image to a temperature equal to or more
than a toner melting/fusion temperature while the heat-
ing/pressurizing member 2A pressurizing the sheet S on-
to the bonding toner image.
[0036] On the other hand, as the heating/pressurizing
member 2A descends and pressurizes the sheet S, the
pressurizing/cooling member 3 pressurizes the periphery
of the bonding toner in the sheet S.
[0037] When the pressurizing/cooling member 3 pres-
surizes the sheet S, this suppresses the transmission of
the heat given by the heating/pressurizing member 2A,
to the peripheral portion from the bonding toner.
[0038] Therefore, in the sheet S, the heat which is
transmitted from the bonding toner region to the region
of the normal toner image (which may be hereinafter also
referred to as normal image for the sake of convenience)
is absorbed by the pressurizing/cooling member 3, and
therefore, in the normal image, rise of the temperature
is suppressed, and the blocking phenomenon is prevent-
ed.
[0039] In particular, the surface temperature of the
pressurizing/cooling member 3 can be set to a temper-
ature equal to or less than the surface temperature of the
sheet S when the sheet S is discharged from the fixing
device 210 (see FIG. 7). Accordingly, the temperature in
the peripheral portion around the bonding toner has mar-
gin against the temperature at which the blocking phe-
nomenon occurs. As a result, this maintains the state that
the heat is hardly transmitted to the normal image on the
sheet S, and therefore, the blocking phenomenon hardly
occurs in the normal image.
[0040] In the configuration as illustrated in FIG. 1, the
heating mechanisms 2 are provided not only on the upper
surface side but also the lower surface side of the sheet
S. Further, a lower portion pressurizing/cooling member
3’ adjacent to a heating/pressurizing member (in FIG. 1,
a member indicated by reference symbol 2A’) on the low-
er surface side is provided.
[0041] With regard to the surface temperature, the low-
er portion pressurizing/cooling member 3’ is set to the
same condition as the pressurizing/cooling member 3
located at the upper surface side of the sheet S.
[0042] In this configuration, the heating efficiency can
be improved when the binding processing is performed
on a sheet bundle including a relatively small number of
sheets. As a result, the binding processing from both
sides, i.e., the front side and the back side, can be done
on the sheet bundle in a shorter time.
[0043] When the lower portion pressurizing/cooling ap-
paratus 3’ is configured not to ascend and descend and
be in contact with the lower surface of the sheet S at all
times, the cooling effect would be improved as compared
with a case where it comes into contact therewith and
moves away therefrom. In this case, in view of the heat
loss that occurs when the heating/pressurizing member
2A is used, the heating temperature is set to a higher
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temperature as compared with the one located on the
upper surface side of the sheet S. It should be noted that
the lower portion pressurizing/cooling member 3’ can al-
so be configured to ascend and descend just like the one
located on the upper surface of the sheet S.
[0044] In the above configuration, the pressuriz-
ing/cooling member 3 which is in contact with the sheet
S suppresses the heat transmitted from the pasting re-
gion using the bonding toner on the surface of the sheet
S to the region where the normal toner image exists, and
therefore, it is not necessary to do any heat insulating
processing on the sheet S.
[0045] More specifically, it is conceivable to provide a
heat insulating portion such as holes, which interpose air
layer in proximity to the region where the bonding toner
is formed, as a configuration for suppressing the heat
transmission in the sheet S. However, when holes or the
like are made in a portion of the sheet, the tensile strength
may be reduced in that portion, and the sheet is likely to
be torn apart by the pulling force that is generated when
the sheet S is turned.
[0046] In contrast, in the configuration as illustrated in
FIG. 1, processing such as holes in the sheet S is not
required, and therefore, the blocking phenomenon can
be prevented by suppressing the heat transmission to
the normal image without impairing the tensile strength
of the sheet S.
[0047] Specific configuration of the heating/pressuriz-
ing member 2A used in the heating mechanism 2 and
the pressurizing/cooling member 3 adjacent thereto as
illustrated in FIG. 1 will be hereinafter explained.
[0048] FIG. 2 is a figure illustrating a configuration of
the heating/pressurizing member 2A and pressuriz-
ing/cooling member 3 used in the heating mechanism 2.
In FIG. 2, the heating mechanism 2 is configured such
that the heating/pressurizing member 2A having the
heater therein is supported by a support member 6 driven
by an ascending/descending mechanism 5 with the heat
insulating material 4 interposed therebetween.
[0049] The ascending/descending mechanism 5 has
an elastic body 5B urging the support member 6 in con-
tact with the eccentric cam 5A toward the sheet S at all
times.
[0050] The heating/pressurizing member 2A is inte-
grated with the surface member 7 on its side toward a
contact surface with the sheet S.
[0051] The surface member 7 is used to achieve the
following functions. First, the surface member 7 is used
to prevent the sheet S and the toner from sticking thereto,
and secondly, to cause the outermost layer and the sheet
to be uniformly in contact with each other.
[0052] A material having low surface energy such as
fluorine resin and silicone resin is used as the first layer
for achieving the first function. Silicone rubber and fluoro-
rubber serving as a cushion layer are used as the second
layer achieving the second function.
[0053] Such surface member is also provided for the
pressurizing/cooling member 3 which is a member in con-

tact with the sheet S like the heating/pressurizing mem-
ber 2A (in FIG. 2, the surface member for the pressuriz-
ing/cooling member 3 is indicated by reference symbol
8).
[0054] On the other hand, the pressurizing/cooling
member 3 uses a structure capable of maintaining the
temperature at a low level, and in the configuration as
illustrated in FIG. 2, a heat sink having multiple radiation
fins 3A is used. The pressurizing/cooling member 3 uses
the configuration capable of achieving heat radiation ef-
fect like a heat sink. More specifically, a configuration
capable of transmitting the heat to a chassis, not illus-
trated, via the support member 6 and the ascending/de-
scending mechanism 5 is desired, and a configuration
for cooling with the heat radiation from the chassis is
used. Not only the use of heat transmission but also a
member for forcibly cooling using a heat pump such as
a Peltier device may also be used.
[0055] In order to effectively achieve the heat radiation
by the pressurizing/cooling member 3, blocking the heat
transmission from the heating/pressurizing member 2A
to prioritize the direct contact relationship between the
sheet and the pressurizing/cooling member 3 is important
for efficiently radiating the heat from the sheet. Therefore,
in this configuration, it is preferable that a heat insulating
layer such as air layer is preferably interposed between
both of the members, which is not illustrated, or the heat
insulating material 4 as illustrated in FIG. 2 is used.
[0056] The ascending/descending mechanism 5 as il-
lustrated in FIG. 2 is a configuration used for ascend-
ing/descending the heating/pressurizing member 2A and
the pressurizing/cooling member 3 at a time.
[0057] The ascending/descending mechanism 5 uses
the eccentric cam 5A which is in contact with the support
member 6 that ascends/descends both of the members
at a time. Instead of the configuration using the eccentric
cam 5A and the motor which is the driving source, the
configuration including a combination of the motor and a
reduction mechanism may be used, or a linear actuator
using electromagnetism, hydraulics, or air pressure may
be used.
[0058] On the other hand, the way to provide the min-
imum required cooling region depends on the relation-
ship of the binding position with respect to the image
region where the normal toner image exists.
[0059] The relationship between the sheet binding po-
sition /binding position and the cooling region will be ex-
plained with reference to FIGS. 3(A) to 3(D).
[0060] FIG. 3(A) illustrates a heating region and a cool-
ing region in a case where a corner portion of a sheet
bundle is bound. The cooling region is provided at one
portion at the lower right of the heating region in FIG.
3(A) as the position for reducing the heat transmission
from the heating region to the image region.
[0061] The image region can be overlaid on the cooling
region, but it is impossible to arrange the image region
close to the heating region beyond the cooling region
because this may cause blocking.
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[0062] In FIG. 3(B) illustrating the heating region and
the cooling region in a case where a part of a side of the
sheet bundle is bound, the cooling region is also provided
in the vertical direction because the image region exists
in the vertical direction of the heating region in FIG. 3(B),
which is a difference from FIG. 3(A)
[0063] In FIG. 3(C) illustrating the heating region and
the cooling region in a case where the intermediate por-
tion of the sheet bundle is bound, the image region exists
in all the directions, i.e., the upper, lower, right, and left
directions, of the heating region, and therefore, the cool-
ing region is also provided to enclose all the directions
of the heating region.
[0064] It should be noted that the cooling region can
be changed in accordance with the mode of the heating
region. For example, as illustrated in FIG. 3(D), the cool-
ing region can also be provided in parallel to the heating
region extending along the width direction at one end
side in the conveying direction of the sheet bundle.
[0065] In FIG. 1, the pressurizing/cooling member 3 is
drawn only at one portion at the right of the heating/pres-
surizing member 2A, and in contrast, in FIG. 2, the pres-
surizing/cooling member 3 is drawn at both sides of the
pressurizing/heating member 2A. However, this is be-
cause FIG. 1 illustrates a cross section of the binding
apparatus taken along the longitudinal direction of the
sheet in FIG. 3(B), and FIG. 2 illustrates a cross section
of the binding apparatus taken along the width direction
of the sheet in FIG. 3(B).
[0066] Subsequently, another example of a pressuriz-
ing/cooling member 3 will be explained.
[0067] In the configuration as illustrated in FIG. 4, a
Peltier device 9 is used instead of the heating/pressuriz-
ing member 2A using the heater as illustrated in FIG. 2.
[0068] The Peltier device 9 is provided to move the
heat in the vertical direction in FIG. 4, and electric current
control is performed so that an upper end portion that is
in contact with the support member 6 serves as a heat-
absorbing end (heat-absorbing side), and a lower end
portion where the surface member 7 is located serves
as a heat radiation end (heat radiation side).
[0069] Like the case as illustrated in FIG. 2, the support
member 6 is integrated with the pressurizing/cooling
member 3.
[0070] In the above configuration, when the Peltier de-
vice 9 is activated, the heat of the support member 6 and
the pressurizing/cooling member 3 is moved through the
heat radiation end of the Peltier device 9 to the location
where the heating/pressurizing member 2A indicated by
reference symbol 2A in FIG. 1 is located, i.e., to the sur-
face member 7, at the heating/pressurizing member 2A,
indicated by reference symbol 2A in FIG. 1. Accordingly,
the pressurizing/cooling member 3 is cooled, and the sur-
face member 7 in contact with the sheet S at the heat-
ing/pressurizing member 2A is heated.
[0071] At the side surface of the Peltier device, not only
the heat-absorbing end but also the heat radiation end
appear, and therefore, a heat insulating material or a gap

needs to be arranged between the pressurizing/cooling
member and the Peltier device.
[0072] In the configuration as illustrated in FIG. 4, when
the heat is absorbed at the pressurizing/cooling member
3 by the Peltier device 9 capable of setting the heat-ab-
sorbing end and the heat radiation end, the heat is trans-
mitted to the heat radiation side of the Peltier device 9,
i.e., to the side where the heating/pressurizing member
2A is provided in FIG. 1. As a result, the heat is transmit-
ted to the sheet S at the side where the pressurizing/heat-
ing member is provided, and the bonding toner carried
on the sheet S is melted.
[0073] In this configuration, the heat can be circulated
with lower power consumption compared with the heater,
and the high temperature of the heating/pressurizing
member (the arrangement position indicated by refer-
ence symbol 2A in FIG. 1) can be maintained. As a result,
the work time required to perform the binding processing
can be reduced.
[0074] Subsequently, a modification of a configuration
used in the binding processing apparatus according to
the embodiment of the present invention will be ex-
plained.
[0075] In the configuration as illustrated in FIGS. 5 and
6, pressurizing/cooling members 3 are provided in such
a manner that the pressurizing/cooling members 3 can
ascend/descend independently from an ascending/de-
scending unit of the heating/pressurizing member 2A.
Further, the pressurizing/cooling member 3 not only per-
forms the independent ascending/descending operation
but also configured such that a stroke by which the pres-
surizing/cooling member 3 moves away from the sheet
S is less than a stroke by which the heating/pressurizing
member 2A moves away from the sheet S (the size dif-
ference indicated by reference symbol L in FIG. 6).
[0076] Hereinafter, this configuration will be explained.
[0077] FIG. 5 is a figure illustrating a modification from
the configuration as illustrated in FIG. 2.
[0078] In FIG. 5, at a position where the support mem-
ber 6 and the pressurizing/cooling member 3 face each
other, an ascending/descending member 10 is provided.
The ascending/descending member 10 ascends and de-
scends the pressurizing/cooling member 3 independent-
ly from the support member 6.
[0079] The ascending/descending member 10 uses a
guide member for ascending/descending the pressuriz-
ing/cooling member 3 independently from the eccentric
cam 5A, the elastic member 5B, and the support member
6 used in the ascending/descending mechanism 5 as
illustrated in FIG. 2.
[0080] The cam profile of the eccentric cam 5A as il-
lustrated in FIG. 5 is formed to satisfy the following con-
dition.
[0081] The condition is such that when the pressuriz-
ing/cooling member 3 moves away from the sheet S, the
distance from the sheet surface is less than that of the
heating/pressurizing member 2A, and in other words, a
stroke that causes the pressurizing/cooling member 3 to
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be closer to the surface of the sheet S can be obtained.
[0082] Accordingly, when the pressurizing/cooling
member 3 rises to move away from the sheet S, the dis-
tance of the heating/pressurizing member 2A from the
surface of the sheet S is farther than the distance of the
pressurizing/cooling member 3 from the surface of the
sheet S. As a result, as indicated by reference symbol L
in FIG. 6, the pressurizing/cooling member 3 blocks entry
of a finger Y when the finger Y enters into the heat-
ing/pressurizing member 2A from the outside.
[0083] FIG. 6 is a figure illustrating another example
of an ascending/descending mechanism for providing a
dimension difference L explained above.
[0084] In FIG. 6, the ascending/descending mecha-
nism 5 includes an ascending/descending rail 12 provid-
ed at a portion in the guide member 11 fixed to the support
member 6. The ascending/descending rail 12 is engaged
with a portion of the pressurizing/cooling member 3.
[0085] In the guide member 11 where the upper sur-
face of the pressurizing/cooling member 3 and the as-
cending/descending rail 12 are located, an elastic body
13 is arranged to urge the pressurizing/cooling member
3 toward the sheet S at all times. The upper surface of
the pressurizing/cooling member 3 faces and is in contact
with an eccentric cam (not illustrated) which is like the
case as illustrated in FIG. 2.
[0086] Like the case explained in FIG. 5, in this case,
the cam profile of the eccentric cam 5B is configured to
satisfy, as the condition, the relationship, i.e., the stroke
by which the heating/pressurizing member 2A moves
away from the sheet S is less than the stroke by which
the pressurizing/cooling member 3 moves away from the
sheet S.
[0087] In the above configuration, the pressuriz-
ing/cooling member 3 can ascend/descend independent-
ly from the ascending/descending mechanism of the
heating/pressurizing member 2A. Accordingly, like the
case as illustrated in FIG. 5 explained above, the pres-
surizing/cooling member 3 blocks entry of the finger when
the finger or the like enters toward the heating/pressu-
rizing member 2A.
[0088] In addition, this can increase the time in which
the pressurizing/cooling member 3 is in contact with the
sheet S. Accordingly, the cooling period for the sheet S
can be longer than the heating period by the heating/pres-
surizing member 2A. As a result, the cooling around the
region of the bonding toner on the sheet S can be done
effectively.
[0089] In such configuration, the cooling action around
the bonding toner can be done effectively, and therefore,
the heat transmission to the region of the normal image
can be shielded, and the blocking phenomenon of the
normal image can be suppressed effectively.
[0090] Subsequently, an image forming system having
a sheet post-processing apparatus 100 configured as de-
scribed above will be explained.
[0091] In an image forming system 1000 of FIG. 7, the
sheet post-processing apparatus 100 is arranged sub-

sequently to an image forming apparatus 200 having a
fixing device 210 which is a discharge unit of a sheet S.
[0092] The image forming apparatus 200 has a con-
figuration using well-known electrophotographic method.
[0093] More specifically, the image forming apparatus
200 includes photosensitive drums 201Y, 201M, 201C,
201K capable of forming toner images of Y, M, C, K, and
the photosensitive drums 201Y, 201M, 201C, 201K
transfer the toner images held thereon onto an interme-
diate transfer belt 202.
[0094] While a registration timing with which the sheets
S fed by a sheet feeding device, not illustrated, is set with
a registration roller 203, the toner images transferred on-
to the intermediate transfer belt 202 in an overlapping
manner are collectively transferred using the transfer roll-
er 204. The fixing device 210 fixes the images on the
sheet S onto which the toner images are collectively
transferred, and the sheet S is discharged.
[0095] When a binding mode is selected with a control
unit, not illustrated, the sheets S discharged from the
fixing device 210 are successively stacked on the stacker
illustrated in FIG. 1, and thereafter, the bonding toner
heated by the heating mechanism 2 is fused, and the
sheets are pasted.
[0096] Subsequently, an image forming system includ-
ing an image forming apparatus to which a binding
processing apparatus according to another embodiment
of the present invention is applied will be explained.
[0097] The image forming system used in the present
embodiment includes a combination of an image forming
apparatus 301 and a binding processing apparatus 350
like the configuration as illustrated in FIG. 7.
[0098] Unlike the configuration as illustrated in FIG. 7,
the image forming apparatus 301 supports single-color
image forming. Therefore, a single photosensitive drum
is used, unlike the image forming system as illustrated
in FIG. 7.
[0099] In FIG. 8, a main body of the image forming
apparatus 301 is provided with a document reading unit
302, an exposure unit 303, an image-forming unit 304,
and a transfer unit 307.
[0100] The document reading unit 302 is used to read
image information of a document D which is set on the
document conveying unit 310.
[0101] The exposure unit 303 is used to emit exposure
light L onto the photosensitive drum 305 to form an elec-
trostatic latent image on the photosensitive drum 305 in
accordance with the image information that is read by
the document reading unit 302.
[0102] A sheet P is fed selectively from multiple sheet
feeding cassettes 312 to 314 to the transfer unit 307.
[0103] The sheet P fed by the sheet feeding cassette
is conveyed to the transfer unit 307 while a registration
timing is controlled by a pair of registration rollers 317,
318 arranged in a conveying path K extended to the trans-
fer unit 307.
[0104] The sheet P onto which the toner image is trans-
ferred from the photosensitive drum 310 by the transfer
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unit 307 receives heating/pressurizing effect given by the
fixing device 320 having the fixing roller 321 and the pres-
surizing roller 322, and the toner image is fixed on the
sheet P. The sheet P on which the toner image is fixed
is cooled by the cooling apparatus 325, and thereafter,
the sheet P is discharged from the main body of the image
forming apparatus 301.
[0105] The sheet P discharged from the main body of
the image forming apparatus 301 is introduced into the
binding processing apparatus 350.
[0106] The binding processing apparatus 350 is pro-
vided with a switching claw 352 capable of selecting any
one from a conveying path toward the discharge unit 358
and a conveying path toward the binding processing unit
360 for performing the binding processing on the sheet
P introduced.
[0107] The switching claw 352 can switch a conveying
direction of the sheet in accordance with a conveying
mode of the sheet P selected with an operation panel
(not illustrated) provided on the image forming apparatus
301. Any one of "normal discharge mode" and "binding
processing mode" can be selected as a conveying mode.
When a normal discharge mode is selected, the switching
claw 352 is directed in such a direction that the sheet P
discharged from the image forming apparatus 301 can
pass a straight line conveying path 355, and can be con-
veyed to the discharge unit 358.
[0108] When a binding processing mode is selected,
the switching claw 352 is directed in such a direction that
the sheet P discharged from the image forming apparatus
301 can pass a processing conveying path 353, and can
be conveyed to the stacking unit 361.
[0109] When a predetermined number of sheets P are
conveyed to the stacking unit 361, the end edge of the
sheet P in the width direction and the leading end of the
sheet P in the conveying direction are aligned by a jogger
fence (not illustrated), and the binding processing unit
360 performs binding processing work.
[0110] The sheet bundle PT having been subjected to
the binding processing by the binding processing unit
360 is conveyed to the discharge unit 358 by the con-
veying roller 356 and the conveying belt 354.
[0111] After multiple sheets P are stacked, the binding
processing unit 360 can select one of two cases: per-
forming binding processing by performing heating/pres-
surizing operation on a plurality of sheets P at one time
after the plurality of sheets P are stacked; and performing
binding processing by performing the heating/pressuriz-
ing operation every time one sheet P is stacked.
[0112] FIG. 9 is a figure illustrating a configuration of
an essential portion of the binding processing apparatus
350.
[0113] In FIG. 9, the binding unit 360 of the binding
processing apparatus 350 is provided with a stacking unit
361 (stacking tray) on which multiple sheets P on which
toner is fixed at a region, i.e., a binding margin portion A
(in FIG. 9, a heating range enclosed by a broken line)
are stacked as a sheet bundle PT.

[0114] After the sheet P on which the images are
formed is subjected to an image-forming step with the
image-forming unit 304 and a fixing step with the fixing
device 320 in the image forming apparatus main body 1
is conveyed to the binding apparatus 350, each of the
sheets P is stacked on the stacking unit 361 in such a
state that a leading end portion is in abutment with an
abutment portion 361a.
[0115] In this case, the leading end portion of the sheet
P stacked on the stacking unit 361 is a portion corre-
sponding to the binding margin portion A, and is a portion
for fixing the toner T for bonding the sheets P with each
other, which is provided separately from the normal toner
image.
[0116] Like to the normal toner image, the bonding ton-
er T is formed by being subjected to the image-forming
step with the image-forming unit 304 and the fixing step
with the fixing device 320 in the image forming apparatus
main body 1.
[0117] In the present embodiment, the toner image
such as bonding is formed on leading end portions of
surfaces of the second and subsequent sheets P of the
multiple sheets P to be collected as the sheet bundle PT
except the sheet P that is stacked first on the stacking
unit 361. The bonding toner image uses a toner image
made of a solid image in a belt shape along the width
direction corresponding to the direction perpendicular to
the surface of FIG. 9.
[0118] Like the embodiment as illustrated in FIG. 1, the
binding unit 360 as illustrated in FIG. 9 includes not only
a heating mechanism but also a cooling unit for cooling
a sheet so that the heat of the binding margin portion
does not diffuse to another portion of the sheet.
[0119] In the heating mechanism of FIG. 9, the pres-
surizing units 363 to 369 and heating units 372, 373 are
used. In the cooling unit, heat sinks 364, 365 are used.
[0120] In the binding unit 360, like the embodiment ex-
plained above, the toner T in the binding margin portion
of the sheet bundle PT is melted through heating/pres-
surizing process by the heating units 372, 372 and the
pressurizing units 362 to 369, whereby the sheets are
pasted to each other in an adhesion state.
[0121] Members included in the pressurizing units 362
to 369 include a receiving unit 362, a pressurizing unit
363, a guide rail 367, a movable plate 368, an eccentric
cam 366, and a tension spring 369.
[0122] The difference of the configuration as illustrated
in FIG. 9 from the embodiment illustrated in FIG. 1 lies
in a lower portion pressurizing/cooling member (in FIG.
1, a member indicated by reference symbol 3’) provided
on a lower surface of a sheet (in FIG. 1, a member indi-
cated by reference symbol S) in a binding mechanism
as illustrated in FIG. 1.
[0123] More specifically, in the configuration as illus-
trated in FIG. 9, the heat sink 364 is integrated adjacent
to a heating ceramic heater 372 provided on a receiving
unit 362 which is a fixing unit facing the back side of the
sheet P corresponding to the opposite side to the carrying
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surface of the toner T.
[0124] FIG. 10 is an enlarged view of a receiving unit
362 and a pressurizing unit 363.
[0125] In FIG. 10, the receiving unit 362, the pressu-
rizing unit 363, and the heat sinks 364, 365 are provided
with surface layers 362a, 363a, 364a, 365a, respectively.
[0126] Like the configuration as illustrated in FIG. 1,
each surface layer is provided with a first layer for pre-
venting the sheet P and the toner T from sticking thereto
and a second layer for achieving uniform pressurizing
process.
[0127] Like the configuration as illustrated in FIG. 1,
the first layer is made of a material having low surface
energy such as fluorine resin and silicone resin, and the
second layer is made of silicone rubber and fluoro-rubber
serving as a cushion layer.
[0128] The heating units 372, 372 may be made of a
resistance heating body, a halogen heater, or an elec-
tromagnetic induction coil instead of the heating ceramic
heater 372, and even when such member is used, the
heating temperature is determined to be equal to or more
than a melting point of the toner T.
[0129] On the other hand, like the configuration as il-
lustrated in FIG. 1, the receiving unit 262 and the pres-
surizing unit 363 are provided with heat insulating layers
362b, 363b serving as insulating members between the
heat sinks 364, 365 (cooling unit) and the ceramic heaters
372, 373 (heating unit). More specifically, as illustrated
in FIG. 10, the receiving unit 362 and the pressurizing
unit 363 are provided with the heat insulating layers 362b,
363b (insulating member) so as to cover the portion ex-
cept the surface layers 362a, 363a.
[0130] Therefore, this can eliminate the defect of de-
crease in the cooling efficiency of the heat sinks 364, 365
by the heating of the ceramic heaters 372, 373 and the
defect of decrease in the heating efficiency of the ceramic
heaters 372, 373 by the cooling of the heat sinks 364, 365.
[0131] In the configuration described above the same
effects as those of the configuration as illustrated in FIG.
1 can also be obtained.
[0132] More specifically, this reliably alleviates the de-
fect that, during the binding processing (during the pres-
surizing/heating processing), the heat received by the
binding margin portion A is transmitted to another portion
of the sheet P (sheet bundle PT), and the temperature
of the normal image formed in the other portion (toner
image) is increased. As a result, the temperature of the
image portion of the sheet P does not increase abnor-
mally, and the blocking phenomenon, i.e., phenomenon
in which the overlapping sheets are bonded with each
other due to the increase of the adhesiveness of the ton-
er, can be alleviated.
[0133] Subsequently, a modification of an essential
portion of a binding processing apparatus will be ex-
plained.
[0134] The binding processing apparatus 350 as illus-
trated in FIG. 11 is used to bond substantially the entire
surfaces of two sheets P1, P2 facing each other.

[0135] In particular, it is used when different types of
sheets accommodated in different sheet feeding units
are bonded to each other using toner as bonding agent.
The different types correspond to a combination such
that the first sheet P1 is a transparent sheet, and the
second sheet is an opaque sheet.
[0136] The binding processing apparatus can bond
both of the sheets P1, P2 by using, as the bonding agent,
all the toner images interposed between the first sheet
P1 and the second sheet P2.
[0137] FIG. 11 illustrates a state that the two sheets
P1, P2 are stacked on the stacking unit 361 in such a
state that the pressurizing roller 392 is kept away from
the heating roller 391.
[0138] In this state, the heating roller 391 including the
heater and the pressurizing roller 392 are brought into
contact with the sheets P1, P2, and the abutment portion
361a is moved in a black arrow direction, whereby the
two sheets P1, P2 are conveyed to the nip portion of both
of the rollers 391, 392.
[0139] When the pressurizing/heating processing is
performed while the two sheets P1, P2 are sandwiched
between both of the rollers 391, 392, the two sheets P1,
P2 are bonded to each other. When both of the rollers
391, 392 are rotated in an arrow direction at this occasion,
the sheets P1, P2 are conveyed to the conveying belt
354 while being subjected to the pressurizing/heating
processing.
[0140] The conveying belt 354 is provided with a cool-
ing apparatus 95 for fixing the toner that is melted/fused
by the nip portion. The toner is solidified while passing
the conveying belt 354, and the sheets P1, P2 thus bond-
ed to each other pass past the conveying belt 354, and
thereafter, the sheets P1, P2 are discharged to the out-
side of the apparatus 350.
[0141] In the configuration described above, when the
higher the temperature of the sheets P1, P2 stacked on
the stacking unit 361 is, the more easily bonding perform-
ance is improved when the pressurizing/heating process-
ing is performed on the sheets.
[0142] Accordingly, in the configuration as illustrated
in FIG. 11, the sheet fixed by the fixing device 320 as
illustrated in FIG. 8 is provided to the pressurizing/heating
processing while the sheet is not cooled by the cooling
apparatus 325.
[0143] The sheet that is not cooled after the fixing step
alleviates the decrease in the temperature of the toner T
used for bonding the sheets with each other, and this
corresponds to a pre-heating step for the pressuriz-
ing/heating operation used for the bonding work of the
sheets with each other.
[0144] In the configuration as illustrated in FIG. 11, in
accordance with a result obtained by causing a sheet
thickness sensor (not illustrated) to detect the thickness
of a sheet having a surface carrying the toner T used as
the bonding agent, i.e., the thickness of the sheet P in
FIG. 10, the fixing device 320 is configured to adjust the
quantity of heat given to the sheet.
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[0145] By making use of such processing, the heat re-
maining in the sheet having been subjected to the fixing
process is treated as pre-heating in the pressuriz-
ing/heating process during the binding processing,
whereby the bonding performance can be enhanced by
increasing the melting efficiency of the toner used as
bonding agent in accordance with the thickness of the
sheet.
[0146] Even with the binding processing apparatus,
there may be, on the opposing surfaces of the two sheets
P1, P2 bonded to each other, a portion where strong
bonding state of the toners used as the bonding agent is
preferably avoided. More specifically, a very high quantity
of heat is given to the binding portion bonded by melting
the toner, and therefore, the toner image located in prox-
imity thereto is also likely to be affected by the heat. For
this reason, a portion of the toner image may be strongly
crushed.
[0147] Accordingly, a portion of a toner image portion
in proximity to the binding portion which is likely to be
affected by the heat by the binding portion is cooled on
the stacking unit 361, before the sheets P1, P2 pass the
nip portion of the rollers 391, 392 used for the pressuriz-
ing/heating processing.
[0148] When such cooling unit is installed, the config-
uration of the cooling unit of the present embodiment can
be applied.
[0149] Combinations of two different sheets P1, P2 in-
clude not only what has been described above but also
various combinations including a combination of a Len-
ticular sheet and a sheet serving as a basis and a com-
bination of a colored sheet serving as a basis and a trans-
parent sheet formed with an image made by reversing
the vertical and horizontal direction on the back surface
side of the sheet.
[0150] Not only the image-forming unit 304 for forming
an image with a colored toner but also an image-forming
unit for forming an image with transparent toner can be
installed in the image forming apparatus main body 1.
[0151] With such a countermeasure, a transparent ton-
er not affecting colored toner image is used as the bond-
ing agent, and therefore, regardless of the size of the
colored toner image and the position, the size and the
position of the binding portion can be determined. As a
result, the size and the binding position number of binding
portions can be appropriately obtained in order to obtain
the strength required for bonding.
[0152] In the present embodiment, the present inven-
tion can be applied to the binding processing apparatus
350 installed in the image forming apparatus 301 accord-
ing to the electrophotographic method, but the applica-
tion of the present invention is not limited thereto. The
present invention can be naturally applied to a binding
apparatus installed in an image forming apparatus ac-
cording to other methods (for example, an image forming
apparatus of ink jet method).
[0153] Further, instead of the binding processing ap-
paratus 350 connected to the image forming apparatus

301, the present invention can be applied to a binding
apparatus formed as a single apparatus (for example, a
sheet feeding cassette is set in a conveying port, and an
operation panel for inputting processing mode and/or the
like is installed in the binding processing apparatus itself).
Even in such case, the same effects as the present em-
bodiment can be obtained.
[0154] According to an aspect, when a binding margin
portion is heated by a heating unit, a cooling unit cools
a sheet so that the heat of the binding margin portion
does not diffuse to another portion of the sheet. Accord-
ingly, a binding apparatus and an image forming appa-
ratus can be provided, in which the heat does not diffuse
to a portion other than the binding margin portion in the
sheet and the blocking phenomenon does not occur even
when toner is used to perform the binding processing.
[0155] Although the invention has been described with
respect to specific embodiments for a complete and clear
disclosure, the appended claims are not to be thus limited
but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art that fairly fall within the basic teaching
herein set forth.

Claims

1. A binding processing apparatus (100; 360) that per-
forms binding processing on a sheet bundle, com-
prising:

a stacking unit (1; 361) configured to stack mul-
tiple sheets (S), as the sheet bundle, in a state
where toner is fixed to a part or all of a region
which becomes a binding margin portion;
a pressurizing unit (5; 366; 392) configured to
sandwich and pressurize the binding margin
portion;
a heating unit (2; 372, 373; 391) configured to
heat the toner in the binding margin portion in a
state where the binding margin portion is pres-
surized by the pressurizing unit (5; 366; 392);
and
a cooling unit (3; 364, 365) configured to cool
the sheets (S) so that the heat of the binding
margin portion does not diffuse to another por-
tion of the sheets (S) when the heating unit (2;
372, 373; 391) heats the binding margin portion.

2. The binding processing apparatus (100; 360) ac-
cording to claim 1, wherein the cooling unit (3; 364,
365) is formed such that a heating range of the
sheets (S) heated by the heating unit (2; 372, 373;
391) is isolated by a cooling range of the sheets (S)
cooled by the cooling unit (3; 364, 365).

3. A binding processing apparatus (100; 360) capable
of bonding sheets (S) with each other to bind the
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sheets (S) by melting a bonding toner using a heating
mechanism (2) having a heating/pressurizing mem-
ber (2A; 363) capable of ascending/descending with
respect to the sheets (S) carrying the bonding toner,
wherein a pressurizing/cooling member (3; 365) ca-
pable of ascending/descending together with the
heating/pressurizing member (2A; 363) is provided
in proximity to a binding margin portion and in prox-
imity to the heating/pressurizing member (2A; 363),
and
the pressurizing/cooling member (3; 365) can come
into contact with or move away from a proximity of
the bonding toner carried on the sheets (S) in syn-
chronization with ascending/descending operation
of the heating/pressurizing member (2A; 363).

4. The binding processing apparatus (100; 360) ac-
cording to any one of claims 1 to 3, wherein the pres-
surizing/cooling member (3; 365) starts cooling of
the sheets (S) simultaneously with or at a timing later
than a timing when pressurizing/heating of the bind-
ing margin portion with the heating/pressurizing
member (2A; 363) used in the heating mechanism
(2) is started, and the pressurizing/cooling member
(3; 365) terminates cooling of the sheets (S) simul-
taneously with or earlier than a timing when pressu-
rizing/heating of the binding margin portion with the
heating/pressurizing member (2A; 363) is terminat-
ed.

5. The binding processing apparatus (100; 360) ac-
cording to any one of claims 1 to 4, wherein a surface
temperature of the pressurizing/cooling member (3;
365) is lower than a surface temperature of the
sheets (S) before contact.

6. The binding processing apparatus (100; 360) ac-
cording to any one of claims 1 to 3, wherein an in-
sulating portion (4; 362b, 363b) is provided between
the heating/pressurizing member (2A; 363) and the
pressurizing/cooling member (3; 365).

7. The binding processing apparatus (100; 360) ac-
cording to any one of claims 1 to 6, wherein a Peltier
device (9) and a surface member (7) arranged at a
heat radiation side of the Peltier device (9) and ca-
pable of being in contact with the sheets (S) are used
in the heating/pressurizing member (2A; 363), and
the pressurizing/cooling member (3; 365) is ar-
ranged such that the pressurizing/cooling member
(3; 365) is in contact with a heat-absorbing side of
the Peltier device (9).

8. The binding processing apparatus (100; 360) ac-
cording to any one of claims 1 to 7, wherein the pres-
surizing/cooling member (3; 365) is arranged to as-
cend/descend independently from an ascending/de-
scending unit (5) of the heating/pressurizing member

(2A; 363), and a stroke by which the pressuriz-
ing/cooling member (3; 365) moves away from the
sheets (S) is less than a stroke by which the ascend-
ing/descending member moves away from the
sheets (s).

9. An image forming system (1000), wherein a binding
processing apparatus (100; 360) according to any
one of claims 1 to 8 is provided subsequently to a
sheet discharge unit (210) of an image forming ap-
paratus (200; 301).

19 20 



EP 2 774 881 A2

12



EP 2 774 881 A2

13



EP 2 774 881 A2

14



EP 2 774 881 A2

15



EP 2 774 881 A2

16



EP 2 774 881 A2

17



EP 2 774 881 A2

18



EP 2 774 881 A2

19



EP 2 774 881 A2

20



EP 2 774 881 A2

21

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2013027006 A [0001]
• JP 2013049872 A [0001]
• JP 2013228007 A [0001]

• JP 2005219849 A [0005] [0006] [0013]
• JP 2004209859 A [0005] [0006]
• JP 2000255881 A [0007]


	bibliography
	abstract
	description
	claims
	drawings
	cited references

