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@ Image forming system having sheet hold-down device.

@ An image forming system comprising a sheet
ejection tray on which ejected sheets can be col-
lected; and a sheet hold-down device including a
sheet hold-down member pivotally mounted on the
sheet ejection tray via a support shaft for pivotal
movement in a direction perpendicular to a surface
of the sheet ejection tray, and a hold-down member

FIG. 1

biasing means for biasing the sheet hold-down
member away from the surface of the sheet ejection
fray in opposition to a weight of the sheet hold-down
member itself and for maintaining a predetermined
urging force of the sheet hold-down member so long
as the sheet hold-down member is within a predeter-
mined range of its pivotal movement.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an image for-
ming system having a sheet hold-down device,
such as a copying machine, printer and the like,
and more particularly it relates to an image forming
system having a deeper ejection tray capable of
collecting a large number of sheets.

Related Background Art

Recently, in image forming system such as
copying machines, printers and the like, in order fo
save time for supplying sheets regarding a large
number of prints, a stacking capacity for sheets to
be supplied has been increased. For example, in a
large-sized or middle-sized copying machine, a
sheet supply deck having the large sheet stacking
capacity has been used, and, even in a small-sized
copying machine, a sheet supply cassette having
the stacking capacity capable of supplying 500 or
more sheets at a time has been used.

Pursuant to the increase in the sheet stacking
capacity, also in the sheet ejecting side of the
image forming system, a sheet collecting capacity
has been increased to stack a large number of
ejected regarding the large number of prints by
using a deeper ejection tray arranged at an upper
part of the system.

By the way, if the deeper ejection tray is used
fo increase the sheet collecting capacity, when a
sheet ejected by a pair of ejector rollers is rested
on the ejection tray, a distance that a trailing end of
the sheet is dropped onto the ejection tray in space
will be increased. Consequently, there is the dis-
crepancy in the falling points of the sheets on the
ejection fray, thereby worsening the registration of
the sheets collected on the ejection tray.

Incidentally, some image forming systems are
of the type that the sheets can be sorted in such a
manner that they are shifted (got out of position) in
groups on the ejection tray by shifting a pair of
ejection rollers in the axial direction or by shifting
the ejection tray in a direction perpendicular to a
sheet feeding direction. Particularly, in the image
forming system of this kind, in order to maintain
the sorted condition, the sheets must be collected
on the ejection tray with correct registration.

For this reason, in the image forming system
having a deep ejection tray 2 attached to an upper
part of a body frame 1 as shown in Fig. 4, there is
normally provided a sheet hold-down member 5 for
urging or holding down a leading end of the sheet
(not shown) before a frailing end of the sheet falls
on the ejection tray in order to prevent the move-
ment of the sheet (on the ejection tray) ejected out
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of the system by means of a pair of ejector rollers
3.

The conventional sheet hold-down member 5
arranged at the ejection tray portion 2 of the image
forming system is pivotally mounted, at its base
end, on the body frame 1 via a support shaft 6 for
pivotal movement in a direction (shown by the
arrow) perpendicular to a surface of the tray, so
that the sheet hold-down member can hold the
sheet ejected on the ejection tray with a predeter-
mined urging force by its own weight. In this case,
the leading end of the sheet ejected out of the
system by means of the ejector roller pair 3 is
slidingly moved upwardly along the inclined sur-
face of the tray and then is slid into below a bent
portion 7 formed on a free end of the hold-down
member 5 so that the sheet is held down by the
bent portion 7 with the predetermined force.

As mentioned above, although the sheet hold-
down member holds the sheet by its own weight, if
the weight of the member is too great, the leading
end of the sheet cannot be slid into below the bent
portion 7, with the result that the sheets are dis-
ordered on the tray, thus preventing the correct
stacking of the sheets. Accordingly, the sheet hold-
down member 5 is made of a thin molded plate or
a fine metal wire or rod to reduce the weight
thereof.

However, since the conventional sheet hold-
down member 5 arranged at the ejection fray por-
tion 2 of the image forming system is weak in
construction, it is easily deformed or damaged if an
operator roughly handles it, with the result that the
correct or normal function of the sheet hold-down
member will be worsened. Further, since the sheet
hold-down member 5 is pivoted around the support
shaft 6, as it is lifted in accordance with the in-
crease in the sheets collected on the ejection tray,
the urging force of the sheet hold-down member
acting on the sheet will be decreased, thus making
the sheet holding function unstable.

On the other hand, in the image forming sys-
tem having the deeper ejection tray 2, since a large
number of sheets can be collected, the operator do
not often pay attention to the sheet ejecting con-
dition in comparison with normal image forming
systems, and, thus, in many cases, a sheet full
load condition is left as it is. Consequently, over-
ejected sheets sent to the ejection tray exceeding
its maximum sheet collecting capacity are dropped
onto a floor to become dirty or are jammed in the
vicinity of the ejector roller pair 3.

SUMMARY OF THE INVENTION

The present invention aims to eliminate the
above-mentioned conventional drawbacks, and an
object of the present invention is to provide an
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image forming system having a sheet hold-down
device, which can hold sheets with a constant
urging force even when an amount of sheets col-
lected onto an ejection tray is changed and which
has a function for detecting a sheet full load con-
dition.

In order to achieve the above object, the
present invention provides an image forming sys-
tem having a deeper ejection fray attached to an
upper part of the system and capable of collecting
a large number of sheets.

The present invention is characterized by a
sheet hold-down device comprising a sheet hold-
down member pivotally mounted, at its base end,
on a sheet ejection fray via a support shaft for
pivotal movement in a direction perpendicular to a
surface of the fray, and a hold-down member bias-
ing means for biasing the sheet hold-down member
away from the surface of the fray in opposition 1o a
weight of the sheet hold-down member and for
maintaining an urging force of the sheet hold-down
member to a constant value so long as the sheet
hold-down member is within a predetermined range
of its pivotal movement.

According to another aspect, the present inven-
tion is characterized by a sheet-hold down device
comprising a sheet hold-down roller disposed on a
sheet ejection tray, and a roller supporting member
for rotatably supporting roller shafts formed on both
ends of the sheet hold-down roller laterally outside
of sheets collected on the sheet ejection tray and
for guiding the sheet hold-down roller for up-and-
down movement with respect to a surface of the
fray within a predetermined range.

The sheet hold-down device may include a
detection means for detecting the fact that the
sheet hold-down member or the sheet hold-down
roller is brought into a sheet full load position.

With the arrangements as mentioned above,
the weight of the sheet hold-down member of the
sheet hold-down device is relieved or lightened by
a biasing force of the hold-down member biasing
means. Thus, it is possible to use the sheet hold-
down member having a relatively tough or rigid
construction which would increase the weight of the
member itself.

The biasing force of the hold-down member-
biasing means for biasing the sheet hold-down
member is changed in accordance with the pivot
angle of the sheet hold-down member so that it is
decreased as the sheet hold-down member is shift-
ed upwardly. As a result, the sheet hold-down
member has always a predetermined urging force
at any pivot angle so long as the member is within
the predetermined range of its pivotal movement.

Further, the sheet hold-down device is con-
stituted by the combination of the sheet hold-down
roller and the roller supporting member. Thus, the
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sheet hold-down device has a rigid construction.

The sheet hold-down roller is shifted upwardly
with being guided by the roller supporting member
as a sheet collecting amount on the tray is in-
creased, thereby hold the sheets by its own weight.
As a result, the sheet hold-down roller has the
predetermined urging force at any shifted position.

In addition, the detection means of the sheet
hold-down device detects the fact that the sheet
ejection tray is completely filled with the sheets.
Accordingly, by stopping a sheet supplying opera-
tion of the image forming system or by alerting the
sheet full load condition to the operator in response
fo a detection signal from the detection means, it is
possible to avoid the overload of the sheets on the
tray, thus preventing the sheets from dropping on
the floor to become dirty and the jamming of the
sheet in the vicinity of the ejector roller pair.

In the image forming system according to the
present invention, it is possible to use the sheet
hold-down device which is rigid and is not de-
formed or damaged and which can always hold the
sheets with the constant urging force even when
the sheet collecting amount on the tray is changed.

Further, since the sheet hold-down device has
the detection means for detecting the fact that the
sheet hold-down member or the sheet hold-down
roller is brought into the sheet full load position, it
is possible to stop the operation of the image
forming system or alert the sheet full load condition
to the operator, in response to the detection signal
from the detection means.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an elevational sectional view of an
image forming system (laser beam printer) ac-
cording to a preferred embodiment of the
present invention;

Fig. 2A is a perspective view of a main portion
(inventive portion) of the image forming system,
and Fig. 2B is a schematic elevational view
showing an alteration;

Fig. 3 is an elevational sectional view of an
image forming system (laser beam printer) ac-
cording to another embodiment of the present
invention; and

Fig. 4 is an elevational sectional view a conven-
tional sheet hold-down member arranged at a
sheet ejection tray portion of an image forming
system.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS T

The present invention will now be explained in
connection with embodiments thereof with refer-
ence fo the accompanying drawings.
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First of all, a first embodiment of the present
invention will be explained.

Fig. 1 generally shows an image forming sys-
tem (laser beam printer) according to a first em-
bodiment of the present invention, and Fig. 2A
shows a main portion (inventive portion) of the
image forming system.

First of all, the image forming system will be
briefly described with reference to Fig. 1.

At a central position within a body frame 7 of
the image forming system, there is disposed an
image forming means 15 comprising a photosen-
sitive drum 9, a process cartridge 10 incorporating
a primary charger, developing device (both not
shown) and the like, a transfer roller 11, a laser
scanner 12, and a cleaner 13. At a sheet supply
side of the image forming means 15, there are
disposed a pair of regist rollers 16, a sheet supply
roller 17 and a sheet supply cassette 19. On the
other hand, at a sheet ejecting side of the image
forming means 15, there are disposed a fixing
device 23 comprising a pair of fixing rollers 20 and
a pair of convey rollers 21, and a pair of ejector
rollers 25.

A sheet S supplied from the sheet supply
cassette 19 by the sheet supply roller 17 is sent to
an image forming portion (transfer roller 11) of the
image forming means 15 by means of the regist
roller pair 16, where an image formed on the pho-
tosensitive drum is fransferred onto the sheet.
Then, the transferred image is fixed onto the sheet
by the fixing device 23. Thereafter, the sheet S is
sent along a sheet feeding path 26 to an upper part
of the body frame 7 and then is ejected out of the
system by means of the ejector roller pair 25 to be
collected on a deeper sheet ejection tray 27. In this
case, a leading end of the sheet S ejected out of
the system by means of the ejector roller pair 25 is
slidingly moved upwardly along an inclined surface
29 of the tray and then is held down by a sheet
hold-down device 30 arranged above the ejection
tray 27, with a predetermined urging force. In this
condition, a trailing end of the sheet S is falling on
the fray 27.

Next, the sheet hold-down device 30 arranged
above the ejection tray 27 will be explained with
reference to Fig. 2A.

The sheet hold-down device 30 comprises a
sheet hold-down member 32 pivotally supported for
pivotal movement around a support shaft 31 in a
direction perpendicular to a surface of the tray, and
a torsion coil spring (hold-down member biasing
means) 43 for biasing the sheet hold-down mem-
ber 32 away from the surface of the tray (i.e.,
toward an upward direction in Fig. 1) in opposition
fo a weight of the member itself.

The sheet hold-down member 32 is removably
mounted on the support shaft 31 which is sepa-
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rately formed from the member. The support shaft
31 comprises a prismatic base portion 31a and a
cylindrical drum portion 33 which are integrally
connected to each other. In the support shaft 31,
the base portion 31a is rotatably supported, at its
one end, by a bearing portion 35 formed on the
body frame 7, and the drum portion 33 is rotatably
supported by a horizontal fixed shaft 37 provided
on a side plate 37 formed on the body frame 7.

The sheet hold-down member 32 is made of
molded material as a box-shape having a thick wall
so that the sheet hold-down member has a rigid
construction. A pair of left and right rollers 39 are
rotatably mounted on a lower portion of a free end
of the sheet hold-down member 32, and a connec-
tion pin 40 is protruded horizontally from a rear end
of the sheet hold-down member at its central por-
tion. The sheet hold-down member 32 is mounted
on the support shaft 31 by fitting the connection
pin 40 into a hole 41 (Fig. 1) formed in the base
portion 31a. In this case, the position of the sheet
hold-down member 32 is adjusted by rotating the
member around the connection pin 40 in a clock-
wise or anti-clockwise direction so that the left and
right rollers 39 correctly contact with the surface of
the tray.

The torsion coil spring 43 is fitted around a
peripheral surface of the drum portion 33 of the
support shaft 31, and a hook 42 formed on one end
of the spring is locked at the drum side and a hook
43a formed on the other end of the spring is locked
on a circular adjusting plate 45 rotatably mounted
on the fixed shaft 37. An L-shaped positioning hook
47 is formed on an inner surface of the adjusting
plate 45. By inserting the hook 47 into one of holes
49 formed in the side plate 36 in a circumferential
direction thereof, the adjusting plate 45 can be
fixed with respect fo the side plate 36. By selecting
the hole 49 into which the hook 47 is to be in-
serted, a spring force of the forsion coil spring 43
for biasing the sheet hold-down member 32 away
from the tray surface is varied. Accordingly, when
the adjusting plate 45 is fixedly positioned with
respect to the side plate 36, the hook 47 is inserted
into the hole 49 which provides the spring force in
accordance with the weight of the sheet hold-down
member 32 itself.

Such a torsion coil spring 43 affords a pre-
determined urging force to the sheet hold-down
member 32 at any pivot angle of the latter when
this member is within a predetermined range of its
pivotal movement. The torsion coil spring 43 is so
arranged that the return forsion force thereof be-
comes stronger when the support shaft 31 is rotat-
ed in the clockwise direction and weaker when the
shaft 31 is rotated in the anti-clockwise direction.
The urging force of the sheet hold-down member
32 is selected so that the leading end of the sheet
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S can slide in below the rollers 39 and the sheet is
prevented from moving on the tray. That is to say,
when the sheet hold-down member 32 is in the
horizontal condition as shown in Fig. 1, since the
weight Gy of the sheet hold-down member acting
on the rollers 39 is great, by increasing the left
rotational force P1 of the sheet hold-down member
32 (i.e., force for lifting this member) by means of
the coil spring 43, an appropriate urging force (G1 -
P1) is given to the sheet hold-down member 32.
On the other hand, when the sheet hold-down
member 32 is in a position shown by a phantom
line in Fig. 1, the weight Gz of the sheet hold-down
member acting on the rollers 39 is smaller than the
weight G1 because of the inclination of the sheet
hold-down member. In this case, since the forsion
coil spring 43 is also rotated in the anti-clockwise
direction (to reduce the spring force), the left rota-
tional force P2 will be smaller than the force P;.
Thus, the spring force is so selected the relation
(G2 - P2) = (G1 - Py) is obtained.

On the side plate 36, there is disposed a shest
hold-down member detection sensor 50 for detect-
ing the fact that the sheet hold-down member 32 is
brought to a sheet full load position. The sheet
hold-down detection sensor 50 comprises a light
emitting element 51 such as a luminous diode and
a light receiving element 52 such as a photo-
transister so that, when the light receiving element
52 receives the light from the light emitting element
51, the sensor outputs a detection signal.

On the other hand, a shield plate 53 for activat-
ing the sheet hold-down member detection sensor
50 is arranged on the drum portion 33 of the
support shaft 31. The shield plate 53 has a notched
portion 55 for passing the light from the light emit-
ting element 51, and shield portions 56, 57 for
blocking the light from the light emitting element
51. When the sheet hold-down member 32 does
not reach the sheet full load position, the shield
portion 56 faces the light emitting element 51 of
the detection sensor 50 (sensor OFF); whereas,
when the sheet hold-down member 32 reaches the
sheet full load position, the notched portion 55
faces the light emitting element 51 of the sensor 50
(sensor ON). Further, the sheet hold-down member
32 exceeds the sheet full load position, the shield
portion 57 faces the light emitting element 51 of
the sensor 50 (sensor OFF).

When the sheet hold-down member detection
sensor 50 detects the fact that the sheet hold-down
member 32 reached the sheet full load position, the
sheet supplying operation of the image forming
system is stopped, or the sheet full load condition
is alerted to the operator. In this way, after the
sheet full load condition, the sheet is prevented
from falling on a floor or from being jammed in the
vicinity of the ejector roller pair 25.
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When the sheet full load condition is reached,
the operator can remove the sheets collected on
the ejection tray 27 after he detaches the sheet
hold-down member 32 from the support shaft 31.
When the sheet hold-down member 32 is detached
from the support shaft 31, since the support shaft
31 is further rotated by the spring force of the
torsion coil spring 43, the shield portion 57 will face
the light emitting element 51 of the sheet hold-
down member detection sensor 50, thus making
the sensor 50 OFF condition.

In the sheet hold-down device 30 so construct-
ed, before the sheet supplying operation is ini-
tiated, the rollers 39 of the sheet hold-down mem-
ber 32 contact the inclined surface 29 of the ejec-
tion tray 27 with the predetermined urging force
(condition shown by the solid line in Fig. 1). In this
condition, after the predetermined treatment pro-
cesses has been finished regarding the sheet S
within the body frame 7 of the image forming
system, the latter is ejected by means of the ejec-
tor roller pair 25 onto the ejection tray 27 disposed
outside the system. When the sheet S is ejected
out of the system by means of the ejector roller
pair 25, the leading end of the sheet slidingly
moves upwardly along the inclined surface 29 of
the ejection tray 27 and then slides in below the
rollers 39 of the sheet hold-down member 32 while
rotating these rollers. When the leading end of the
sheet reaches the predetermined position, it is held
by the sheet hold-down member 32 via the rollers
39 with the predetermined urging force.

In this way, as the sheets S are ejected suc-
cessively, the number of the sheets collected on
the ejection tray 27 (i.e., the sheet collecting
amount) is gradually increased, and accordingly,
the sheet hold-down member 32 is also gradually
pivoted upwardly around the support shaft 31
(condition shown by the phantom line in Fig. 1). In
this case, the urging force of the sheet hold-down
member 32 for urging the sheet S is always con-
stant at any pivot angle of the sheet hold-down
member. When the sheet hold-down member 32 is
lifted up to the sheet full load position, the sheet
hold-down member detection sensor 50 detects
that fact.

When the sheet hold-down member 32 is dis-
mounted from the support shaft 31 after the sheet
full load condition is reached or the image forming
system becomes a non-used condition, or when
the sheet hold-down member 32 is mounted on the
support shaft 31, since the sheet hold-down mem-
ber 32 is made of the molded material to have the
rigid construction, it is not deformed or damaged
during the handling of this member.

In the illustrated embodiment, while the torsion
coil spring 43 was used, in place of the torsion coil
spring, a tension spring 143 may be used as
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shown in. Fig. 2B. Regarding this case, an example

will be described by using concrete numerical val-

ues.
(2) When there is no sheet on the ejection fray
27, the urging force of the sheet hold-down
member 32 due to its own weight was 25.9
grams, and when the sheet hold-down member
is in the sheet full load condition, the urging
force was 24.4 grams, so that the difference in
force became about 1.5 grams.
(b) Next, a distance between a center of rotation
(shaft 31) of the sheet hold-down member 32
and an attachment position of the spring to the
sheet hold-down member was 20 mm, and the
spring was lengthened by 5 mm between the no
sheet condition and the sheet full load condition.
A spring constant K of this spring was 3.24
g/mm. Further, the spring force in the no sheet
condition was selected to have a value of 214.9
grams.

Torques generated by the spring at the cen-
ter of rotation of the sheet hold-down member
32 would be as follows:
Ty = 2149 x 20 =
condition);

T, = (2149 - 3.24 x 5) x 20 = 3974 g°mm
(sheet full load condition).

Since a length of arm of the sheet hold-down
member 32 was 216 mm, the urging forces
given by the spring (for urging the sheet) would
be as follows:

4298/216 = 19.9 grams (no sheet condition);
3974/216 = 18.4 grams (sheet full load con-
dition).

(c) Accordingly, from the above (a) and (b), the
actual sheet urging forces would be as follows:
25.9 - 19.9 = 6.0 grams (no sheet condition);
244 - 184 = 6.0 grams (sheet full load con-
dition).

4298 g*mm (no sheet

Thus, it is apparent that the urging force is not
varied between the no sheet condition and the
sheet full load condition.

Incidentally, the above calculations can also be
adopted to the torsion coil spring 43 shown in Fig.
2A, and the spring constant of the coil spring 43
can be selected similarly.

Next, a second embodiment of the present
invention will be explained.

Fig. 3 generally shows an image forming sys-
tem (laser beam printer) according to the second
embodiment of the present invention.

The image forming system according to this
second embodiment is the same as that of the first
embodiment, except for the construction of a sheet
hold-down device 59; accordingly, only the sheet
hold-down device 59 will be described hereinafter.

The sheet hold-down device 59 comprises a
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sheet hold-down roller 60, and a roller supporting
member 61 for rotatably supporting roller shafts 61
(only one of which is shown) formed on both ends
of the sheet hold-down roller 60 laterally outside of
sheets collected on the sheet ejection tray 27 and
for guiding the sheet hold-down roller 60 for up-
and-down movement with respect to a surface of
the fray within a predetermined range.

The roller supporting member 61 is of arch
configuration as a side view, and vertical guide
grooves 65 are formed in both side supporting
portions 63 of the sheet supporting member. The
roller shafts 61 are received in the respective guide
grooves 65 via respective bearings 66. The roller
supporting member 62 mounting the sheet hold-
down roller in this way is removably attached to the
body frame 7 in a vertical orientation above the
inclined surface 29 of the tray.

The sheet hold-down roller 60 mounted on the
roller supporting member 62 is biased by coil
springs 67 received in the guide grooves 65 so that
the roller contacts the tray surface 29 with a pre-
determined urging force. As the sheets collected
on the ejection tray 27 are increased, the sheet
hold-down roller 60 is moved upwardly along the
guide grooves 65. Incidentally, if the predetermined
urging force is obtained only by the weight of the
roller itself, the coil springs 67 can be omitted.

A sensor attachment portion 69 is integrally
formed on one of the supporting portions 63 of the
roller supporting member 62, and a roller detection
sensor 71 is attached to the sensor attachment
portion 69, which sensor serves to output a detec-
tion signal when it detects a horizontal projection
70 integrally formed on one of the bearings 66. In
this case, when the sheet hold-down roller 60 is
moved upwardly up to a sheet full load position,
the projection 70 is detected by the roller detection
sensor 71.

In this embodiment, the sheet hold-down roller
60, roller supporting member 62 and bearings are
made of molded material, respectively.

In the sheet hold-down device 59 according to
the second embodiment, since the sheet hold-
down roller 60 can be moved in the up-and-down
direction with respect to the tray surface 29, the
urging force of the roller does not change at any
positions of the roller.

Further, since the sheet hold-down device is
constituted as a rigid construction by the sheet
hold-down roller 60 and the roller supporting mem-
ber 62, even when the sheet hold-down device is
dismounted from or mounted on the body frame 7,
it is not deformed or damaged. Further, since the
sheet full load condition is detected by the roller
detection sensor 71, the sheets are prevented from
dropping on a floor or from being jammed in the
vicinity of the ejector roller pair 25.
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Since the sheet hold-down device 59 according
to the second embodiment can be incorporated
into the roller supporting member 62, it can be
used as option.

As mentioned above, the image forming sys-
tem according to the present invention is provided
with a sheet hold-down device comprising a sheet
hold-down member pivotally mounted, as its base
end, on a sheet ejection tray via a support shaft for
pivotal movement in a direction perpendicular to a
surface of the fray, and a hold-down member bias-
ing means for biasing the sheet hold-down member
away from the surface of the fray in opposition 1o a
weight of the sheet hold-down member and for
maintaining a predetermined urging force of the
sheet hold-down member so long as the sheet
hold-down member is within a predetermined range
of its pivotal movement, whereby the sheet is held
by maintaining the balance between the weight of
the sheet hold-down member itself and a spring
force of the biasing means to substantially a given
range.

Further, the present invention may be provided
with a sheet-hold down device comprising a sheet
hold-down roller disposed on a sheet ejection fray,
and a roller supporting member for rotatably sup-
porting roller shafts formed on both ends of the
sheet hold-down roller laterally outside of sheets
collected on the sheet ejection tray and for guiding
the sheet hold-down roller for up-and-down move-
ment with respect to a surface of the tray within a
predetermined range.

An image forming system comprising a sheet
ejection tray on which ejected sheets can be col-
lected; and a sheet hold-down device including a
sheet hold-down member pivotally mounted on the
sheet ejection tray via a support shaft for pivotal
movement in a direction perpendicular to a surface
of the sheet ejection fray, and a hold-down mem-
ber biasing means for biasing the sheet hold-down
member away from the surface of the sheet ejec-
tion tray in opposition to a weight of the sheet hold-
down member itself and for maintaining a predeter-
mined urging force of the sheet hold-down member
so long as the sheet hold-down member is within a
predetermined range of its pivotal movement.

Claims

1. Animage forming system comprising:

a sheet ejection tray on which ejected
sheets can be collected; and

a sheet hold-down device including a
sheet hold-down member pivotally mounted, at
its base end, on said sheet ejection fray via a
support shaft for pivotal movement in a direc-
tion perpendicular to a surface of said sheet
ejection fray, and a hold-down member biasing
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means for biasing said sheet hold-down mem-
ber away from the surface of said sheet ejec-
tion tray in opposition to a weight of said sheet
hold-down member itself and for maintaining a
predetermined urging force of said sheet hold-
down member so long as said sheet hold-
down member is within a predetermined range
of its pivotal movement.

An image forming system according to claim
1, wherein said hold-down member biasing
means comprises a spring means having an
elastic force which becomes smaller as said
sheet hold-down member is pivoted away from
the surface of said sheet ejection tray.

An image forming system according to claim
2, wherein said sheet hold-down member is
cocked as it is pivoted away from the surface
of said sheet ejection tray, so that a gravity
force of said sheet hold-down member toward
the surface of said sheet ejection tray be-
comes smaller.

An image forming system according to claim
3, wherein, when the gravity force of said
sheet hold-down member toward the surface of
said sheet ejection tray in a horizontal position
of said sheet hold-down member is Gi, the
return elastic force of said spring means at that
time is Py, the gravity force of said sheet hold-
down member toward the surface of said sheet
ejection fray in a certain pivot angle of said
sheet hold-down member is G2, and the return
elastic force of said spring means at that time
is P2, the sheet urging forces are defined by
(G1 - Py), (G2 - P»), respectively, and said
spring means is selected so. that a relation (G
- Py) = (G2 - P2) is obtained.

An image forming system comprising:

a sheet ejection tray on which ejected
sheets can be collected; and

a sheet hold-down device including a
sheet hold-down roller, and a roller supporting
member for rotatably supporting roller shafts
formed on both ends of said sheet hold-down
roller laterally outside of the sheets collected
on said sheet ejection tray and for guiding said
sheet hold-down roller for up-and-down move-
ment with respect to a surface of said sheet
ejection tray within a predetermined range.

An image forming system according to claim
5, further including a detection means for de-
tecting the fact that said sheet hold-down roller
is brought into a sheet full load position.
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An image forming system according to claim
1, further including a detection means for de-
tecting the fact that said sheet hold-down
member is brought into a sheet full load posi-
tion.

An image forming system according to claim
4, wherein said spring means comprises a
torsion coil spring, and further including a
means for adjusting a torsion force of said
tforsion coil spring.
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