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Description
FIELD OF THE INVENTION

[0001] The presentinventionis related to a system for
depositing printed sheets on a selected one of multiple
supports. The system may be part of an image-forming
system such as a printing or copying system.

BACKGROUND OF THE INVENTION

[0002] In order to reproduce images, it is generally
known to feed a medium in sheet or web form through
the image forming part of an image reproduction system
such as a printing and/or copying system to form images
of a marking substance thereon. The printed medium
may be subjected to all kind of finishing treatments in-
cluding but not limited to cutting, punching, inverting,
sorting, stapling and folding such as to obtain finished
sheets, sets of finished sheets or booklets, hereinafter
referred to as sheets. The sheets are forwarded to a
sheet deposition location of a sheet deposition system
where the sheets are deposited usually on a selected
one of multiple trays, hereinafter referred to as supports.
The sheet deposition system may be a stand-alone sys-
tem or may be an integral part of the image reproduction
system.

[0003] Of particular interest are sheet deposition sys-
tems with multiple supports and multiple sheet deposi-
tion locations. An example of such a system is a sheet
deposition system equipped with two sheet deposition
locations, being a sorting sheet deposition location
where sheets are directed to in a sorting mode and a
non-sorting sheet deposition location where sheets are
directed to in a non-sorting mode. Typically a single sup-
port is available for ejecting sheets thereon in the non-
sorting mode when facing the non-sorting sheet depo-
sition location, while an assembly of supports is availa-
ble which can be moved up and down such that a se-
lected support of the assembly faces the sorting sheet
deposition location for ejecting sheets thereon.

[0004] InUS 5,934,669 a system having a non-sorting
exit, a non-sorting bin, a sorting exit and an assembly
of sorting bins is disclosed. The assembly of sorting bins
can be moved up and down and impart movement to
the non-sorting bin. Although the non-sorting bin is mov-
able within a limited range, the flexibility of the system
is very limited as the non-sorting bin can not be used as
a sorting bin, or in other words the non-sorting bin can
not be guided such as to face the sorting exit. Moreover,
at least a part of the sorting bins can not be guided such
as to face the non-sorting exit. A further disadvantage
of the system disclosed in US 5,934,669 is that the spac-
ing between adjacent sorting bins can not be changed.
By consequence, the sheet stacking capacity of the re-
spective bins can not be adjusted responsive to the size
of the job submitted.

[0005] In US 6,227,539 a sheet deposition system is
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disclosed being provided with a single sheet deposition
location and multiple bins. The spacing between select-
ed adjacent bins can be adjusted to control the sheet
stacking capacity of a selected bin. The bin capacity ad-
justment system comprises two pairs of coaxial inde-
pendently rotatable screw threaded bin movement
members, each being provided with a separate drive
motor. The bin capacity adjustment solution disclosed
in US 6,227,539 is only suitable for a single sheet dep-
osition location and does not enable the user to add or
remove bins manually neither in an automated way.

OBJECTS OF THE INVENTION

[0006] Itis an object of the invention to provide a flex-
ible sheet deposition system for depositing sheets on a
selected one of multiple supports facing a selected one
of multiple sheet deposition locations. Particularly drive
means and guide members should be provided such
that each support can be moved up and down such as
to face each sheet deposition location and such that the
distance between adjacent supports can be adjusted.
It is another object of the invention to provide a flexible
sheet deposition system for depositing sheets on a se-
lected one of multiple detachable supports. Particularly
to increase overall flexibility and sheet stacking capac-
ity, guide members should be provided enabling to man-
ually remove, relocate or add supports. Preferably, the
system should be such as to enable to detach supports
in an automated way.

It is yet another object of the invention to provide a flex-
ible sheet deposition system equipped with inexpensive
means to drive and position the supports.

SUMMARY OF THE INVENTION

[0007] In a first aspect of the invention, a sheet dep-
osition system is disclosed for depositing sheets on at
least one of multiple supports comprising:

deposition means for selectively depositing sheets
in N sheet deposition locations, N being an integer
number > 1 ;

N+1 guide members for guiding the supports, each
of said guide members being provided with a plu-
rality of points of suspension for detachably sus-
pending the supports thereon, said guide members
being vertically arranged such that each of said
sheet deposition locations has an associated lower
guide member being positioned essentially below
the sheet deposition location and an associated
higher guide member being positioned essentially
above the sheet deposition location;

multiple supports, each of said supports being de-
tachably suspended on one of said plurality of
points of suspension of said guide members and ar-
ranged one above another; and

drive means for driving said guide members such
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as to place one of said supports in a sheet deposi-
tion location or to alter the distance between sup-
ports. The sheet deposition system may be a stand-
alone system or may be an integral part of an image
reproduction system such as e.g. a printing or cop-
ying system.

Images reproduced by the reproduction system on a
printing medium are directed, optionally after buffering
and/or storage, to a sheet deposition location of a sheet
deposition system. Before arriving at the sheet deposi-
tion system, the printed medium may be subjected to all
kind of finishing treatments including but not limited to
cutting, punching, inverting, sorting, stapling and folding
such as to obtain finished sheets, sets of finished sheets
or booklets, hereinafter referred to as sheets. The print-
ing medium is typically composed of paper, film, card-
board, label stock, plastic or textile.

[0008] In an embodiment of the invention, the N+1
guide members of the sheet deposition system are end-
less. Examples of endless guide members are guide
members composed of one or more belts or one or more
chains, or one or more wires. As the supports are de-
tachably suspended in the guide members in a vertical
arrangement, the use of endless guide members ena-
bles to deposit the lowest support suspended in the low-
est guide member in an automated way on a dolly po-
sitioned underneath said lowest support by moving the
lowest guide member downwards. This solution is par-
ticularly advantageous for removing supports loaded
with a large stack of sheets. An advantageous conse-
quence of using supports, which are detachably sus-
pended in the guide members according to the present
invention, is that no drive means are attached to the sup-
ports themselves, which is beneficial with respect to
cost, ease of use and reliability.

[0009] In another embodiment of the invention, the
sheet deposition system according to the presentinven-
tion is provide with multiple sheet deposition locations,
or in other words N > 2. In such case, although also ap-
plicable when N=1, it may be advantageous to provide
at least N+2 supports. The provision of multiple sheet
deposition locations enables to direct sheets to a partic-
ular sheet deposition location dependent on the repro-
duction mode. For instance, in case of two sheet depo-
sition locations, sheets produced in a sorting mode are
directed to a first sheet deposition location where they
are deposited on (a) selected one(s) of multiple supports
while sheets produced in non-sorting mode are directed
to the other sheet deposition location where they are de-
posited on a bulk support. Alternatively, the respective
sheet deposition location may also be selected depend-
ent on format, e.g. A3 vs. A4, or dependent on the fin-
ishing steps applied, e.g. single sheets versus booklets.
[0010] In another embodiment of the invention, adja-
cent guide members of the sheet deposition system ac-
cording to the present invention are endless and partial-
ly overlapping.
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[0011] In yet another embodiment of the present in-
vention, each of the N+1 guide members of the sheet
deposition system according to the present invention
has an associated clutch for transmitting drive thereto.
Each of the clutches can be selectively activated, i.e.
engaged or disengaged, by control means. To facilitate
and ensure synchronisation of the movement of the re-
spective guide members, preferably said clutches are
tooth clutches, more preferably integer revolution tooth
clutches.

[0012] In a further aspect of the invention, a sheet
deposition system is disclosed for depositing sheets on
at least one of multiple supports comprising:

deposition means for selectively depositing sheets
in at least one sheet deposition location;

a first endless guide member being positioned es-
sentially above said sheet deposition location and
a second endless guide member being positioned
essentially below said sheet deposition location,
said first endless guide member and said second
endless member partially overlapping each other,
said first endless guide member being provided with
a first plurality of points of suspension being spaced
equidistant at a first pitch, P1, for detachably sus-
pending supports thereon, said second endless
guide member being provided with a second plural-
ity of points of suspension being spaced equidistant
at a second pitch, P2, for detachably suspending
supports thereon;

at least 2 supports, each of said supports being de-
tachably suspended on one of said plurality of
points of suspension of said endless guide mem-
bers and arranged one above another; and

drive means for driving said endless guide mem-
bers such that a support suspended on a point of
suspension of said first guide member passes to a
point of suspension of said second guide member
or vice versa. Preferably, the drive means drive the
endless guide members such that a support sus-
pended in the first guide member can pass to the
second guide member or vice versa without stop-
ping either of the endless guide members.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig.1 depicts a schematic representation of a sheet
deposition system according to an embodiment of
the present invention.

Fig.2a and Fig.2b depict different modes of opera-
tion of the sheet deposition system as presented in
Fig.1.

Fig.3 depicts an enlarged view of the overlapping
region between two adjacent guide members of a
sheet deposition system according to an embodi-
ment of the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0014] In relation to the appended drawings, the
present invention is described in detail in the sequel.
Several embodiments are disclosed. It is apparent how-
ever that a person skilled in the art can imagine several
other equivalent embodiments or other ways of execut-
ing the present invention, the scope of the present in-
vention being limited only by the terms of the appended
claims.

[0015] Infig.1 a sheet deposition system according to
a preferred embodiment of the present invention is de-
picted. The sheet deposition system comprises two
sheet deposition locations, 3 guide members (4) (5) (6),
and 8 supports detachably suspended on points of sus-
pension of said guide members. Each of the guide mem-
bers is composed of a pair of endless chains. The re-
spective chains of each pair are connected via a rod (3)
enabling to move them synchronously. The guide mem-
bers are vertically arranged one above the other. The
first sheet deposition location (1) has an associated
lower guide member (5) being positioned essentially be-
low the sheet deposition location and an associated
higher guide member (6) being positioned essentially
above the sheet deposition location. The associated
lower guide member (5) and the associated higher guide
member (6) partially overlap each other. The second
sheet deposition location (2) has an associated lower
guide member (4) being positioned essentially below
the sheet deposition location and an associated higher
guide member (5) being positioned essentially above
the sheet deposition location. The associated lower
guide member (4) and the associated higher guide
member (5) partially overlap each other. A group of four
supports (10) (11) (12) (13) is suspended in the guide
member (6) being positioned essentially above the first
sheet deposition location. In normal operation, i.e. when
sheets are ejected in a selected sheet deposition loca-
tion on a selected support, only the guide members po-
sitioned essentially below the selected sheet deposition
location are driven actively or by inertia. Because the
upper guide member (6) is not moved in normal opera-
tion, this guide member can be used for storing spare
supports. Spare supports are unloaded supports waiting
to be moved in an operative position upon selection. An
operative position is a position adjacent a sheet depo-
sition location where sheets can easily be ejected on the
selected support. The selected support located in oper-
ative position may be unloaded, i.e. empty, or loaded, i.
e. already carrying a stack of sheets. In the latter case,
sheets are deposited on top of the stack of sheets al-
ready present on the support. Spare supports may be
manually added on free points of suspension of the up-
per guide member, even in normal operation. Alterna-
tively, loaded supports may be moved to the upper guide
member (6). Doing so increases the overall sheet stack-
ing flexibility and capacity of the sheet deposition sys-
tem. This overall sheet stacking flexibility and capacity
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is even further increased by the ability to manually re-
move or displace loaded supports. The guide member
(5) positioned essentially between the two sheet depo-
sition locations carries a single detachable loaded sup-
port (14). The lower guide member (4) carries three de-
tachable supports (15) (16) (17). The support (15) is in
an operative position with respect to the second sheet
deposition location (2).

[0016] The spacing between supports suspended in
the same pair of chains is fixed and remains constant
during movement as long as they are suspended in the
same pair of chains. Each support can pass from any
guide member wherein it is suspended to an adjacent
guide member. For instance a support suspended in the
upper guide member (6) can pass via the middle guide
member (5) to the lower guide member (4) and back.
This movement is enabled by adequately driving and
controlling the respective guide members. In an embod-
iment of the present invention, each of the guide mem-
bers is provided with an associated clutch (not shown)
which can be selectably engaged or disengaged. Con-
trol means (not shown) are provided to selectably and
independently engage or disengage the clutches. When
the clutch is engaged drive can be submitted to the as-
sociated guide member. The configuration may be such
that a single drive motor is used to drive the respective
guide members. For instance, the drive motor may be
positioned such that, when the clutch is engaged, the
drive generated by said motor, e.g. a DC motor, is trans-
mitted via one or more gears to one of the chains of the
lower guide member (4). As the chains of each pair of
chains are interconnected, they always move synchro-
nously. Moreover, when the clutch associated with the
middle guide member is also engaged, the drive trans-
mitted to the lower guide member is also transmitted to
the middle guide member such that both middle and low-
er guide member move in conjunction. Finally, when al-
so the clutch associated with the upper guide member
(6) is engaged, all three guide members can be driven
in conjunction. Preferably, the clutches used are integer
revolution tooth clutches. An integer revolution tooth
clutch is a tooth clutch having a revolution distance be-
ing an integer multiple of the pitch of the points of sus-
pension of the associated guide member. The use of
such clutches enables to initiate movement of the asso-
ciated guide member only on discrete positions corre-
sponding to positions of the points of suspension on the
guide member to thereby ensure position synchronisa-
tion between points of suspension of the respective
guide members. This configuration is advantageous
with respect to a configuration wherein multiple inde-
pendently controlled drive motors are provided to drive
the respective guide members not only for reasons of
costs but mainly because of the inherent synchronisa-
tion of the movement of the respective guide members.
Amongst others, the synchronised movement of the re-
spective guide members facilitates the transfer of a sup-
port from the guide member where the support is sus-
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pended in to an adjacent guide member.

[0017] Inoperationthe sheetdeposition systemis typ-
ically used in conjunction with an image reproduction
system such as e.g. a printing or copying system. Upon
selection of the reproduction mode the image reproduc-
tion system directs sheets to the selected output(s). The
outputs have to be construed in relation to the sheet
deposition locations such that the sheets arriving at an
output at a corresponding sheet deposition location can
easily be deposited by deposition means on a selected
support, which is in an operative position with respect
to said sheet deposition location. Further referring now
to fig.1, fig.2a and fig.2b, the sheet deposition system
depicted has two sheet deposition locations. Therefore
multiple reproduction modes are selectable. For in-
stance, in a first reproduction mode, sheets are directed
by the image reproduction system (not shown) to a first
output (not shown) corresponding to the first sheet dep-
osition location (1). Once arrived at the first deposition
location, see fig. 2b, the sheets are deposited by depo-
sition means (not shown) on a selected support (20) in
operative position, in this example the support is a load-
ed support. In a second reproduction mode, sheets are
directed by the image reproduction system to a second
output corresponding to the second sheet deposition lo-
cation (2). Once arrived at the second sheet deposition
location, see fig.1 and fig.2a, the sheets are deposited
by deposition means (not shown) on a selected support
(15) in operative position. Particularly, the first reproduc-
tion mode may be the sorting mode, while the second
reproduction mode is the non-sorting mode. Alternative-
ly, the respective mode may also be selected dependent
on format, e.g. A3 vs. A4, or dependent on the finishing
steps applied, e.g. single sheets versus booklets. Also
a mixed reproduction mode can be applied, wherein the
image reproduction system is controlled such that de-
pendent on the control signal sheets may be directed to
the first output corresponding to the first deposition lo-
cation or to a second output corresponding to the sec-
ond deposition position. To increase productivity, or in
order to deposit sheets at a lower rate as the reproduc-
tion rate, also a dual reproduction mode may be provid-
ed, wherein the image reproduction system directs
sheets both to the first output corresponding to the first
deposition location and to the second output corre-
sponding to the second deposition position. In the latter
mode, care should however be taken to adequately
drive the guide members such that at each sheet dep-
osition location the selected support is maintained in an
operative position till the reproduction is finished or till
at least one of the supports reaches a capacity limit, e.
g. when fully loaded with sheets.

[0018] When sheets are deposited at a deposition lo-
cation on a selected support, the support is progressive-
ly lowered with increasing stack of sheets. This may be
done actively by adjusting the position of the support
responsive to the output signal of a position sensor in-
dicative for the vertical position of the support. Alterna-
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tively, the lowering of the support may be executed pas-
sively solely by inertia. Anyhow, not only the support at
the deposition location whereon sheets are being de-
posited is lowered, but all the supports suspended in the
same guide member as that support are lowered simul-
taneously. As indicated in fig. 2b, it may be advanta-
geous not only to move the guide member (5) wherein
the support in operative position is suspended, but also
to move any other guide member (4) positioned essen-
tially below that guide member (5). Doing so increases
flexibility as supports (20) (21) can be lowered without
the risk of being blocked by support (22) as this support
and support (23) are also lowered. In other words, the
spacing between the respective supports, and particu-
larly between supports (21) and (22), is maintained, and
the depositing of sheets at the sheet deposition location
2 in fig.2b may continue till the deposition job is finished
or interrupted. This interrupt may for instance be gener-
ated because the sheet stacking capacity limit of sup-
port (20) is reached or because support (23) is at the
end of range. In the latter case, an end of range sensor
may be provided for detecting whether a support reach-
es a bottom position such that responsive thereto the
depositing of sheets can be stopped. Alternatively, one
could also opt to position a dolly underneath the sheet
deposition system at about said bottom position, such
that when a support contacts the supporting surface of
the dolly, it is detached from the guide member and re-
tained on the dolly. A support, unloaded or loaded, may
already be present on the dolly. In the latter case a stack
of supports may be formed on the dolly. This solution is
made possible because the guide members are endless
and the supports are detachably suspended therein,
and is particularly advantageous for removing supports
loaded with a large stack of sheets. Moreover, overall
flexibility and productivity of the sheet deposition system
is increased, as the depositing of sheets does not need
to be interrupted when a support reaches its end of
range.

[0019] When no sheets are deposited, the respective
supports can be repositioned e.g. to maximise the over-
all sheet stacking capacity, or to bring an unloaded sup-
port in to an operative position, or to increase the sheet
stacking capacity of an individual support by adjusting
the spacing between adjacent supports. For instance,
the spacing between support (15) and support (16) may
be adjusted as described hereinafter. Initially guide
member (4) is driven such that the supports suspended
therein move upwards, while guide members (5) and (6)
stand still. In an embodiment of the invention, when sup-
port (15) approaches the overlapping region between
guide member (4) and (5), the upward movement of
guide member (5) is initiated such that in said overlap-
ping region support (15) can pass from a point of sus-
pension of guide member (4) to a point of suspension
of guide member (5) while both associated guide mem-
bers (4) (5) move upwards. Alternatively, guide member
(4) is moved upwards till the support (15) reaches the
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overlapping region between guide member (4) and (5).
Then the movement of guide member (4) is stopped and
the upward movement of guide member (5) is initiated
to allow support (15) to pass from guide member (4) to
guide member (5). Supports (15) and (16) are now sus-
pended in different guide members. The spacing be-
tween these supports (15) (16) can now be adjusted by
further moving only guide member (4) upwards to de-
crease the spacing between the respective supports or
downwards to increase the spacing between the re-
spective supports. Once the spacing is adjusted, one
may opt to lower support (15) again and let it pass to
guide member (4).

[0020] According to an embodiment of the invention
and referring to figure 3, a sheet deposition system is
disclosed for depositing sheets on (at least) one of mul-
tiple supports. The sheet deposition system comprises
deposition means for selectively depositing sheets in at
least one sheet deposition location on (a) selected sup-
port(s) located in an operative position. The sheet dep-
osition system further comprises a first endless guide
member being positioned essentially above each sheet
deposition location and a second endless guide mem-
ber being positioned essentially below each sheet dep-
osition location, said first endless guide member and
said second endless member partially overlapping each
other. Each guide member is composed of a pair of
chains which are movable in conjunction. Only one
chain of said pair of chains is depicted in fig.3. Chain
(31) is part of the first endless guide member and is
provided with a first plurality of points of suspension (33)
being spaced equidistant at a first pitch, P1, for detach-
ably suspending supports thereon. Chain (30) is part of
the second endless guide member and is provided with
a second plurality of points of suspension (32) being
spaced equidistant at a second pitch, P2, for detachably
suspending supports thereon. Each support (34) is sus-
pended in a pair of chains with two forks (35), which rest
on the points of suspension of the chains. Each support
can pass from a pair of chains wherein it is suspended
to any adjacent pair of chains. Forinstance, support (34)
can pass from the upper pair of chains (31 ) to the lower
pair of chains (30). This may be done as described
above by lowering the support (34) suspended on points
of suspension (36) till the overlapping region between
the respective pair of chains (31) (30) is reached, while
the lower pair of chains (30) stands still. In the overlap-
ping region, the support (34) passes points of suspen-
sion (37) associated with the lower pair of chains, which
take over the support (34) such that its forks (35) no
longer rest on points of suspension (36) of the upper
pair of chains. Then, the movement of the upper pair of
chains is stopped. Thereafter, the movement of the low-
er pair of chains having the support suspended therein
is started to thereby complete the pass over. Further ac-
cording to an embodiment of the present invention, stop-
ping of the chains to establish the pass over of a support
can be prevented provided drive means are provided
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being controlled by control means such as to satisfy the
following condition:

V1xP2=V2xP1,

wherein V1 is the propagation speed of the upper pair
of chains,
V2 is the propagation speed of the lower pair of chains.

Claims

1. A sheet deposition system for depositing sheets on
at least one of multiple supports comprising:

deposition means for selectively depositing
sheets in N sheet deposition locations, N being
an integer number > 1 ;

N+1 guide members for guiding the supports,
each of said guide members being provided
with a plurality of points of suspension for de-
tachably suspending the supports thereon, said
guide members being vertically arranged such
that each of said sheet deposition locations has
an associated lower guide member being posi-
tioned essentially below the sheet deposition
location and an associated higher guide mem-
ber being positioned essentially above the
sheet deposition location;

multiple supports, each of said supports being
detachably suspended on one of said plurality
of points of suspension of said guide members
and arranged one above another; and

drive means for driving said guide members
such as to place one of said supports in a sheet
deposition location or to alter the distance be-
tween supports.

2. The sheet deposition system as recited in claim 1,
wherein said N+1 guide members are endless.

3. The sheet deposition system as recited in claim 1
and 2, wherein the number of supports is at least
N+2.

4. The sheet deposition system as recited in claims 1
to 3, wherein N > 2.

5. The sheet deposition system as recited in claim 4,
wherein each of said N+1 guide members is com-
posed of one or more belts, or one or more chains,
or one or more wires.

6. The sheet deposition system as recited in claim 5,
wherein said associated lower guide member and
said associated higher guide member is partially
overlapping.
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7. The sheet deposition system as recited in claim 6,
wherein each of said N+1 guide members has an
associated clutch for transmitting drive thereto, said
system further comprising control means for selec-
tively activating at least one of said clutches. 5

8. The sheet deposition system as recited in claim 7,
wherein said clutches are tooth clutches.

9. A sheet deposition system for depositing sheetson 10
at least one of multiple supports comprising:

deposition means for selectively depositing
sheets in at least one sheet deposition location;

a first endless guide member being positioned 75
essentially above said sheet deposition loca-
tion and a second endless guide member being
positioned essentially below said sheet depo-
sition location, said first endless guide member

and said second endless member partially 20
overlapping each other, said first endless guide
member being provided with a first plurality of
points of suspension being spaced equidistant

at a first pitch, P1, for detachably suspending
supports thereon, said second endless guide 25
member being provided with a second plurality

of points of suspension being spaced equidis-
tant at a second pitch, P2, for detachably sus-
pending supports thereon;

at least 2 supports, each of said supports being 30
detachably suspended on one of said plurality

of points of suspension of said endless guide
members and arranged one above another;

and

drive means for driving said first and said sec- 35
ond endless guide member such that a support
suspended on a point of suspension of said first
guide member passes to a point of suspension

of said second guide member or vice versa.

40
10. The sheet deposition system as recited in claim 9,
wherein each of said first and second guide mem-
ber has an associated tooth clutch for transmitting
drive thereto.
45
50
55
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