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(54) Sheet depositing device

(57)  Asheetdepositing device for depositing sheets
or sets of sheets fed sequentially from a paper process-
ing apparatus onto a depositing platform and against a
depositing registration barrier, said sheet depositing de-
vice comprising a sheet catcher resting on said depos-
iting platform or resting on sheets stacked on said de-
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positing platform, said sheet catcher being movable in
adirection substantially perpendicular to said depositing
platform and engaging the leading edge of incoming
sheets before they abut with said depositing registration
barrier, further comprising a sheet engaging member
suspended from said sheet catcher.
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Description

[0001] The present invention relates to a sheet-de-
positing device for depositing sheets or sets of sheets
fed from a paper processing apparatus sequentially on-
to a stacking platform and against a registration barrier.
The invention relates in particular to a sheet-depositing
device provided with sheet catchers.

BACKGROUND ART

[0002] US-A-4 061 331 discloses a sheet depositing
device having a platform upon which documents are se-
quentially stacked. The apparatus also has document
elevatable sheet catchers which form a throat for catch-
ing or trapping the leading edge of each document dur-
ing feeding onto the platform. The platform is elevatable
about its receiving end for providing a base for receiving
the documents in essentially the same plane in which
they are fed into the apparatus. The sheet catchers have
side plates and upswept tops and are slideable upward-
ly in guides under the influence of incoming documents.
During the initial stage of a feeding cycle, the documents
are fed onto the platform at a low velocity. By controlling
the elevation of the platform during this stage, curling
problems are minimized. The sheet catchers extend to-
ward the incoming documents only a sufficient extent to
trap the leading edge of each document before the doc-
ument is totally under the influence of printing station
exit rollers. When the leading edge has been trapped,
the final stage of the feeding cycle begins and the doc-
ument is accelerated to a high velocity by the printing
station exit rollers. This causes the document to be
forced under the sheet catchers and the sheet catchers
to be elevated. The frictional force applied by the sheet
catchers to the leading edge of the incoming sheet both
decelerates the sheet until it abuts with the registration
barrier, and prevents bouncing back from the registra-
tion barrier. It has been observed though, that the sheets
stacked on the depositing platform tend to curl up
against the registration barrier and push the sheet
catchers further up. Thus, the throat is widened and
therefore the leading edge of incoming sheets will not
get properly into contact with the guide surface of the
sheet catchers. The leading edge hits the registration
barrier with high velocity and tends to bounce back. The
sheet is not slowed down in its reversed movement by
a sufficient frictional force because itis notin proper con-
tact with the guide surface of the sheet catchers. The
result is an untidy stack.

[0003] US-B-6 311 971 discloses a sheet depositing
device in which individual sheets exiting a printer or oth-
er imaging device are moved towards an eccentric
member, which rotates in coordination with the element
moving the sheet. The eccentric member has a high sur-
face and a low surface. As the sheet reaches the eccen-
tric member, the high surface is located to contact the
paper and pushes it downwards. The sheet is then
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moved into a clamp, the facing surface of which is at an
acute angle, which guides the paper downwards. Pref-
erably, the sheet is moved against a first reference sur-
face before it is moved perpendicularly to the first refer-
ence surface into the clamp to encounter a second ref-
erence surface. The clamp is resiliently mounted lightly
so as to allow an entering sheet to push the clamp open.
Upon entering the clamp, the sheet encounters the sec-
ond reference surface. Alternatively, the clamped paper
may be pushed perpendicularly to the clamp surface
against a reference surface.

[0004] Both alternatives form a uniform stack of pre-
vious and subsequent sheets, which are moved in the
same manner. After the movement of a sheet to the
clamp member, the eccentric member rotates so that its
low surface is towards the paper exit. The low surface
does not extend to encounter sheets exiting the printer,
so the next sheet can fall to be moved against the clamp
and the reference surface as described. This stacking
apparatus flattens the curl of the sheet actually being
fed onto the platform, i.e. before it has been deposited.
It does, however, not solve the above-described prob-
lem that occurs when a stack curls up against the reg-
istration barrier. Further, it requires an eccentric member
driven in coordination with the incoming sheet.

DISCLOSURE OF THE INVENTION

[0005] On this background, it is an object of the
present invention to provide a sheet depositing device
of the kind referred to initially, which overcomes the
above-mentioned problem. This object is achieved in
accordance with claim 1 by providing a sheet engaging
member suspended from the sheet catcher. The sus-
pended sheet engaging member rests on the stack even
when the stack is curled up towards the registration bar-
rier and the leading edge of the incoming sheets will be
caught by the suspended sheet engaging member.
[0006] Preferably, the sheet engaging member is
freely suspended from the sheet catcher. If required the
sheet engaging member can engage the sheets with a
higher force, by resiliently suspending it from the sheet
catcher.

[0007] The sheet catcher rests on the depositing plat-
form or the stacked sheets via aroller that allows relative
lateral movement between the depositing platform and
the sheet catcher without applying any substantial lat-
eral force to the sheets. The roller is preferably shaped
as a spherical segment or as a conical frustum for pro-
viding a sloping surface guiding the leading edge of in-
coming sheets under the roller.

[0008] The sheet engaging member may comprise a
tongue, which is preferably pivotally suspended from the
tip of the sheet catcher. The sheet engagement surface
of the tongue is preferably sloped to form a throat for
trapping the leading edge of incoming sheets.

[0009] According to one embodiment of the present
invention, the sheet engagement surface of the sheet
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engaging element is covered with a felt fabric having a
low friction coefficient in the direction in which the sheets
are fed and a high friction coefficient in the opposite di-
rection to improve the declaration and anti-bounce back
characteristics of the sheet catcher. The sheet catcher
may be movable along a guide. Also the sheet deposit-
ing platform may be movable along the guide. The sheet
depositing device may comprise two or more parallel
guides, and be provided with a plurality of superposed
depositing platforms and sheet catchers.

[0010] Further objects, features, advantages and
properties of the bearing, shell and production methods
according to the invention will become apparent from
the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In the following detailed portion of the present
description, the invention will be explained in more detail
with reference to the exemplary embodiments shown in
the drawings, in which:

Fig. 1 illustrates one embodiment of the a sheet de-
positing device in combination with a printing appa-
ratus,

Fig. 2 is a side view in detail on the sheet depositing
device,

Fig. 3 is a top view in detail on a mechanism for
creating stepped stacks,

Fig. 4 is a view in detail on a sheet catcher,

Fig. 5 is a view in detail on a sheet catcher when
the stack is curled up against the registration barri-
er,

Fig. 6 shows a first embodiment of the sensor ar-
rangement,

Fig. 7 shows a detail of the sensor arrangement in
a first embodiment,

Fig. 8 shows a second and third embodiment of the
sensor arrangement,

Fig. 9 shows a detail of the sensor arrangement in
a second embodiment,

Fig. 10 shows a detail of the sensor arrangement in
a third embodiment, and

Fig. 11 is a side view in detail on the sheet depos-
iting device illustrating height sensors and curl of
the stack in the feed side.

DETAILED DESCRIPTION

[0012] Expediently, the sheet depositing device is lo-
cated at the output of a paper processing machine. The
sheet depositing device will hereafter be illustrated with
a paper processing machine in the form of a printing ap-
paratus. It is evident, that the sheet depositing device
could be operated together with any other type of paper
processing apparatus, such as copiers, imaging devic-
es, etc.

[0013] The printing apparatus 1 shown in Fig. 1 com-
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prises means known per se for printing an image on a
receiving sheet. These images for printing may be
present on original documents which are fed to a scan-
ning station 2 situated at the top of the printing apparatus
1. Images for printing can also be fed in digital form from
a workstation 3 connected via a network 4 to a control
device 8 of the printing apparatus 1. A printing cycle for
copying an original set fed via the scanning station 2 is
started by actuating a start button 6 on the operator con-
trol panel 5 of the printing apparatus 1.

[0014] A printing cycle for printing an image set fed
via workstation 3 can be started by actuating a start but-
ton 7 provided on the workstation 3, via control device
8 or by actuating a start button 6 provided on the oper-
ator control panel 5 of the printing apparatus 1.

[0015] In the printing apparatus 1 shown in Fig. 1, the
sheet transport path 10 forms the path for delivering to
a sheet finishing station 11 the sheets printed in the
printing apparatus.

[0016] The finishing station 11 contains a sheet col-
lecting tray 12 (not shown in detail) in which a number
of printed sheets belonging to a set can be collected and
stapled by a stapler 14, whereafter discharge roller pairs
13 feed the set to a sheet depositing device 15 forming
part of a sheet depositing station 11.

[0017] The sheet depositing device 15 shown in Fig.
2 comprises two superposed depositing platforms 16
and 17, upon which sheets are sequentially stacked.
The depositing platforms are guided along a pair of
guide rails 21,22 in the form of two hollow aluminum pro-
files that serve also as a registration barrier for supplied
sheets. Each of the depositing platforms 16,17 can be
set to a depositing position with respect to the horizontal
discharge path formed by the discharge roller pair 13,
to receive sheets discharged by the discharge roller pair
13. Each depositing platform is provided with two sheet
catchers 71 for preventing incoming sheets from bounc-
ing back, as will be described below in connenction with
Figs. 4 and 5.

[0018] The vertical displacement of the depositing
platforms is effected by a spindle drive system associ-
ated with each depositing platform 16,17 (Fig. 2). Each
spindle drive comprises a DC motor (not shown) driving
spindle-shaft through a reduction gearing 32. The spin-
dle-shafts 33 driving the platforms extend vertically next
to the depositing platforms. A nut 35 translating relative
rotation of the spindle shaft 33 in a vertical movement
embraces each spindle-shaft 33 threaded engagement.
Each nut 35 carries a respective depositing platform
16,17.

[0019] The vertical position of the selected depositing
platform 16,17 or the sheet at the top thereof, is always
just beneath the discharge path formed by the discharge
roller pair 13. Fig. 1 shows the lower depositing platform
16 in a bottom depositing position in which a number of
sheets are situated on the depositing platform 16 and
the depositing platform 17 thereabove is in parking po-
sition situated above the discharge path formed by the
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discharge roller pair 13.

[0020] Since the depositing platform 17 is adjustable
as to heightindependently of depositing platform 16, the
depositing platform 17 can be placed in a depositing po-
sition without the lower depositing platform 16 needing
to be moved further down than the bottom depositing
position shown in Fig. 1.

[0021] As a result, the finishing station 11 with the
sheet depositing device 15 adjacent the same, is very
suitable for disposing at the top of a printing apparatus
1, the top of which with the scanning station 2 is situated
at a normal working height for a standing operator of
about 100 cm. In the printing apparatus 1 with the fin-
ishing station 11 as shown in Fig. 1, the removal height
for sheets deposited on depositing platforms 16 and 17
is between 100 cm and 160 cm for a total sheet depos-
iting capacity of about 2400 sheets. The sheet deposit-
ing level defined by the fixed discharge rollers 13 is ap-
proximately 133 cm and this level corresponds to the
depositing level at which the bottom depositing platform
16 is in its bottom depositing position.

[0022] A knocker 51 is provided to produce a smooth-
sided stack of sheets by knocking the edged of the stack
towards the registration barrier formed by the guide rails
21, 22. An excenter mechanism 52 drives the knocker.
The knocker moves rapidly and if necessary repeatedly
towards the stack.

[0023] The depositing device is equipped with a
mechanism (Fig. 3) for forming stepped stacks. Hereto,
the depositing platforms 16,17 move horizontally in a di-
rection perpendicular to the feed direction between two
offset positions. The depositing platform is moved to its
two offset positions by an electric motor (not shown)
coupled to an ordinary crank mechanism for converting
the rotary movement of the electric motor into a recip-
rocating movement. The crank 43 is mounted on the
drive shaft of the electric motor and is pivotally connect-
ed to one end of a connecting member 41. The connect-
ing member 41 is shaped as three superposed rings
thus creating a longitudinal flexibility that allows it to
function as a resilient member. The connecting member
41 is on its other end pivotally connected to a lever 45.
The lever 45 is provided with a pivot rod 47 at its free
end that is engaged by a hook shaped rod 49. A hook
shaped rod 49 is connected to each of the depositing
platforms 16,17. The pivot rod 47 extends upwardly
along the full lifting height of the depositing platforms
16,17. The hook shaped rods 49 slide along the pivot
rod 47 when the depositing platforms 16,17 move ver-
tically. Half a revolution of the electric motor corre-
sponds to a movement from one offset position to an-
other. The position of the crank is optically detected by
sensor 63. The signal of sensor 63 is send to the control
device 8. The control device 8, in turn signals to stop
movement, when or shortly before, an offset position
has been reached.

[0024] Each depositing platform, shown in detail in
Figs. 4 and 5, is provided with two sheet catchers 71.

10

15

20

25

30

35

40

45

50

55

The sheet catchers are passively movable upwards and
downwards along the guide rails and rest with their
weight on the depositing platform 16, 17, or, on a stack
of sheets on the depositing platform 16,17. A major part
of the weight of the sheet catchers 71 rests on the
stacked sheets/depositing surface through a roller 73.
The roller 73 allows movement of the sheets relative to
the sheet catchers 71 in a direction substantially per-
pendicular to the feed direction of the incoming sheets
without applying a lateral force to the stacked sheets.
This insures that the integrity of the stacked sheets re-
mains undisturbed as the depositing platform moves lat-
erally to offset successive sets of sheets from one an-
other as explained with reference to Fig. 3. The rollers
73 are preferably shaped as a spherical segment or as
a conical frustum for providing a sloping surface guiding
the leading edge of incoming sheets under the roller.
[0025] The sheet catchers 71 are provided with a
sloping surface to form a throat for trapping the leading
edge of sheets fed onto the depositing platform 16,17.
The sheets are fed with a high velocity towards the sheet
catchers 71. This causes the sheet to be forced under
the sheet catchers 71 and the sheet catchers 71 to be
elevated.

[0026] Atongue 75is pivotally suspended from a pivot
axis 76 placed towards the tip of each of the sheet catch-
ers 71. The freely movable end of the tongue 75 rests
on the stacked sheets or on the depositing platform
16,17. Alternatively, the tongue 75 may be resiliently
suspended from the sheet catcher 71 (not shown). The
rotational movement of the tongue 75 is limited by a pin
77 fixed to the sheet catcher and protruding into an ap-
erture 78 in the tongue 75.

[0027] The sheet engagement surface of the tongue
is similarly sloped as the sheet catcher 71, and prefer-
ably slightly curved. The sheet engaging surface of the
tongue 75 protrudes from the sheet engaging surface of
the sheet catcher 71 so as to engage the leading edge
of incoming sheets. The sheet catchers 71 and their
tongues 75 guide the leading edge of the incoming sheet
down towards the depositing platform 16,17 or the stack
on the depositing platform 16,17 until it abuts with the
registration barrier 21,22.

[0028] The sheet engagement surface of the tongue
is covered with a fabric 74 that has a low friction coeffi-
cient in one direction and a high friction coefficient in the
opposite direction. The fabric 74 is arranged on the
tongue 75 such that the incoming sheets will be exposed
to the low friction coefficient in the feed direction and to
the high friction coefficient in the opposite direction. The
fabric 74 preferred for use with the invention has sloping
bristles in a pile fabric. The pile fabric 74 which is pre-
ferred to use on the contact surface of the tongue 75 is
produced by nylons strings woven through a cotton
backing to provide the intended front of the fabric, nylon
string extends between stitch apertures which are dou-
ble the pile length required. These extends are then cut
to produce the piles and these are "panned" which is the
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application of a heated surface to the piles in one sense
to produce a slant. As the piles have the same slant, the
friction coefficient in the slant direction is substantially
lower than the friction coefficient in the direction oppo-
site to the slant.

The fabric 74 is placed on the tongue 75 with the slant
in the paper feed direction. As the sheets are fed with
high velocity, they may tend to bounce back from the
depositing registration barrier after they abut with the
registration barrier which is in this embodiment formed
by surfaces 51 and 52 of the two guide rails 21,22. The
high friction coefficient of the felt fabric in the direction
opposite to the feed direction ensures that the sheets
do not bounce back even if they abut with the registra-
tion barrier 21,22 with some velocity.

[0029] The sheets stacked on the depositing platform
tend sometimes to curl up against the registration barrier
(cf. Fig. 5). The curled up stack pushes the sheet catch-
ers further up and thus the throat is widened. In conven-
tional sheet catchers 71 this will create a throat that is
too wide to apply sufficient frictional force to prevent the
sheet from bouncing back from the registration barrier.
Because the tongue 75 is freely movable, its sheet en-
gaging surface rests on the top of the stacked sheets,
and will thus also be in contact with the leading edge of
incoming sheets when the stacked sheets are curled up
against the registration barrier 21,22.

[0030] As shown in Fig. 6 through Fig. 10, the sheet
depositing device is provided with a sensor arrange-
ment for detecting the positions of the depositing plat-
forms 16,17 and the sheet catchers 71, shown in Fig. 2.
The sensor arrangement comprises an array of active
elements 80, that may be arranged within the guide rails
21,22. In a first embodiment shown in Figs. 6 and 7, the
sensor arrangement operates by capacitive detection.
The array of active elements 80 is formed by regularly
spaced conductive fields 81. The pitch between the con-
ductive fields depends on the required measuring accu-
racy. In the exemplary arrangement, a pitch of 5 mm or
less proves satifactory. A non-conductive area is provid-
ed between consecutive conductive fields 81. A strip of
conductive material 82 extends in parallel to the array
of conductive fields 81. The array 80 can e.g. be man-
ufactured on a print board. The print board 85 is placed
inside guide rail 21. The upper and lower depositing plat-
forms 16,17 and the respective sheet catchers 71 are
provided with the passive element of the sensor ar-
rangement in the form of a conductive plate 83. The con-
ductive plates 83 are arranged such that their horizontal
extension is sufficient to cover substantially the conduc-
tive strip 82 and a conductive field 81. The vertical extent
of the conductive plates 83 determines the reliability and
the resolution of the measured value. A vertical dimen-
sion of twice the pitch between the conductive fields
proved to give satisfactory results. The conductive
plates 83 are guided in guide rail 21. The conductive
plates 83 on the sheet catchers 71 are directly attached
to a member of the sheet catcher that protrudes into the
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guide rail 21. The conductive plates 83 that move in uni-
son with the depositing platforms 16,17 are attached to
a carrier member 79 (Fig. 4). The carrier member 79 is
guided in the guide rail 21. A pin 65 extends from the
carrier member 79 into a nut 64 in the respective depos-
iting platform 16,17. The laterally extending nut allows
the depositing platform to move laterally for creating
stepped stacks as described above. When the conduc-
tive plate 83 moves up or down with the respective de-
positing platform 16,17 or sheet catcher 71 it moves at
a short distance over the conductive strip 82 and alter-
nately over conductive fields 81 and non-conductive ar-
eas between the conductive fields 81.

[0031] A sub-control unit 86 measures the electrical
capacity between each of the conductive fields 81 and
the conductive strip 82. When the conductive plate 83
covers a conductive field 81 and the conductive strip 82,
the electrical capacity associated with that specific con-
ductive field is much larger than the capacity associated
with a non-covered conductive field. The sub control unit
86 measures the electrical capacity associated each
conductive field 81 and converts the signals from the
sensor array 80 to a position signal which is sent to the
control device 8. Alternatively, the strip of conductive
material 82 may be replaced by a second array of con-
ductive fields extending in parallel with the first array of
conductive fields (not shown). In this embodiment the
sub control unit 86 measures the capacities of the pairs
of conductive fields from the arrays 81 and 82, respec-
tively.

[0032] In a second preferred embodiment shown in
Figs. 8 and 9, the sensor arrangement operates with the
Hall effect. The array of active elements is built up of an
array of regularly spaced hall sensors 81. The upper and
lower depositing platforms 16,17 and the respective
sheet catchers 71 are provided with the passive element
of the sensor arrangement in the form a magnet 84.
When the magnet 84 moves up or down with the respec-
tive depositing platform 16,17 or sheet catcher 74, it
moves at a short distance over the hall sensors 81. In
the sub control 86 unit the signals from the hall sensors
are converted to a positional signal and sent to the con-
trol device 8.

[0033] Inathird preferred embodiment Figs. 8 and 10,
the sensor arrangement operates with light. The array
of active elements is built up of an array of regularly
spaced sensors 81, each comprising an LED 90 and a
photocell 91. The upper and lower depositing platforms
16,17 and the respective sheet catchers 71 are provided
with the passive element of the sensor arrangement in
the form a reflector 89. When the reflector 89 moves up
or down with the respective depositing platform 16,17
or sheet catcher 71, it moves over the sensors and re-
flects the light emitted by the LED 90 of the sensor that
it is facing the respective photocell 91. The photocells
89 are connected to the sub control unit 86, which con-
verts the signals into a positional signal and sends it to
the control device 8. Although the LED-photocell-pairs
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are shown as vertical arrangements in Fig. 10, it will be
clear that they may also be arranged horizontally or in
any other direction.

[0034] The catchers 71 will always rest onto the stack.
Both the position of the sheet catchers 71 and the de-
positing trays 16,17 is known. Thus, the distance be-
tween the depositing platform 16,17 and the sheet
catcher 71 can be used to determine the stack height.
This information is used by the control device 8 to de-
termine when a depositing platform 16,17 is full, e.g. to
change to the other depositing platform 16,17, or when
both depositing platforms are full, to issue an alarm that
the stacking device needs to be emptied.

[0035] Height detectors as shown in Fig. 11 ensure
that the upper edge of a stack of deposited sheets on
the active depositing platform 16,17 is always at the cor-
rect height to receive a new sheet from the discharge
roller pair 13 by adjusting the position of the depositing
platform 16,17. The height detectors are formed by two
superposed sensors. One sensor comprises a pair of
LEDs 93,93' and a single photocell 95, and the other
sensor comprises a pair of LEDs 94,94' and a single
photocell 96. Other numbers of photocells may be con-
templated, e.g. one photocell for each LED, or a single
photocell for all four LEDs (that would then be operated
in a phase-shifted pulsated manner). The pair of LEDs
93,93'(94,94") of the respective sensor direct a substan-
tially horizontal light bundle from the feed side of the
stack towards the respective photocell 95 (96) at the
registration barrier side of the stack. The LEDs 93,93'
(94,94") in one pair are spaced laterally apart.The re-
spective photocell 95 (96) is arranged in the lateral mid-
point of the stack. The LEDs 93,93' (94,94") therefore
direct two light beams diagonally over the stack towards
each of the photocell 95 (96). The output of the photocell
95 (96) is active only when it receives light from both
LEDs 93,93' (94,94").

The photocells 95,96 are connected to the control de-
vice 8. A first pair of LEDs 94,94' and first photocell 96
are arranged at the minimum depositing height, where-
as a second pair of LEDs 93,93' and second photocell
95 are arranged at the maximum depositing height.
When the output of the first photocell 96 is active, the
control device 8 powers the respective DC motor to raise
the active depositing platform 16,17 until the first pho-
tocell 96 becomes inactive. When the second photocell
95 becomes inactive, the control device 8 powers the
respective DC motor to lower the active depositing plat-
form 16,17 until the second photocell 95 becomes ac-
tive. When the depositing platform 16,17 is in the correct
position, the output of the first photocell 96 should be
inactive and output of the second photocell 95 should
be active.

[0036] While feeding a sheet onto the stack the height
detectors are deactivated for a short period because the
incoming sheet will obstruct the LEDs 93,93',94,94".
[0037] The stacked sheets sometimes tend to form a
curl on the feed side of the stack, which is aggravated
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by e.g. staples which make the stack grow faster on the
staple side. The effect is illustrated in Fig. 11 The height
detectors ensure that the active depositing platform
16,17 will be lowered to compensate for the curl, to en-
sure that the sheets fed by the discharge roller pair 13
do not hit the side of the stack. This may lead however
to a situation, e.g. when the curl on the feed side is large,
in which the sheet catchers 71 are positioned too low
with respect to the discharge roller pair 13, and the lead-
ing edge of the incoming sheets will not be caught under
the sheet catchers 17, but instead pass above the sheet
catchers 71. In this situation the control over the stack-
ing process will be completely lost. The control device
8 compares therefore the height of the sheet catchers
71 with the height of the feed roller pair 13, and if the
height difference between the sheet catchers 71 and the
feed roller pair exceeds a preset threshold, the feeding
process is stopped and an alarm is set.

[0038] Although the present invention has been de-
scribed by an embodiment with two depositing platforms
and two guide rails, it is clear for those skilled in the art,
that this is merely an example of a preferred embodi-
ment of the present invention. It is e.g. possible to use
only one guide rail, one platform, or to use more than
two guide rails or more than two platforms.

Claims

1. A sheet depositing device for depositing sheets or
sets of sheets fed sequentially from a paper
processing apparatus onto a depositing platform
and against a registration barrier, said sheet depos-
iting device comprising a sheet catcher resting on
said depositing platform or resting on sheets
stacked on said depositing platform, said sheet
catcher being freely movable in a direction substan-
tially perpendicular to said depositing platform and
engaging the leading edge of incoming sheets be-
fore they abut with said registration barrier, charac-
terized by a sheet engaging member suspended
from said sheet catcher.

2. A sheet depositing device according to claim 1,
characterized in that said sheet engaging member
is freely suspended from said sheet catcher.

3. A sheet depositing device according to claim 1,
characterized in that said sheet engaging member
is resiliently suspended from said sheet catcher.

4. A sheet depositing device according to any of
claims 1 to 3, characterized in that said sheet
catcher rests on said depositing platform or the
stacked sheets via aroller that allows relative lateral
movement between said depositing platform and
the sheet catcher without applying any substantial
lateral force, whereby said roller is preferably
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shaped as a spherical segment or as a conical frus-
tum for providing a sloping surface guiding the lead-
ing edge of incoming sheets under the roller.

5. A sheet depositing device according to any of 5
claims 1 to 4, characterized in that said sheet en-
gaging member comprises a tongue.

6. A sheet depositing device according to any of
claims 1 to 5, characterized in that said tongue is 10
pivotally suspended from the tip of said sheet catch-
er.

7. A sheet depositing device according to any of
claims 1 to 6, characterized in that the sheeten- 15
gagement surface of the tongue is sloped to form a
throat for trapping the leading edge of incoming
sheets.

8. A sheet depositing device according to any of 20
claims 1 to 7, characterized in that a sheet en-
gagement surface of said sheet engaging element
is covered with a fabric having a low friction coeffi-
cient in the direction in which the sheets are fed and
a high friction coefficient in the opposite direction. 25

9. A sheet depositing device according to any of
claims 1 to 8, characterized in that said sheet
catcher is movable along a guide.

30

10. A sheet depositing device according to any of
claims 1 to 9, characterized in that said sheet de-
positing platform is movable along said guide.

11. A sheet depositing device according to any of 35
claims 1to 10, characterized by comprising two or
more parallel guides.

12. A sheet depositing device according to any of
claims 1 to 10, characterized by comprising a plu- 40

rality of superposed depositing platforms and sheet
catchers.

45

50

55



EP 1 348 663 A1

Fig. 1



\////////, |



EP 1 348 663 A1

Fig. 3




EP 1 348 663 A1

76 75 78 77 71
\ ] /
o]
Y
74

Fig. 4

1



EP 1 348 663 A1

71
76 75 78 77 %

I
;

Fig. 5

12



EP 1 348 663 A1

Fig. 6

" a

N\

73

Fig. 7

13



EP 1 348 663 A1

Fig. 9

14

L]

N7

L |

N

N




EP 1 348 663 A1

Fig. 10

15



EP 1 348 663 A1

71 ]

2122
v
13
\\ N ——
] N\ y
AN
17 E:__,,,95
93,93’
| 96
04,04 71

Fig. 11

16



EPO FORM 1503 03.82 (P04C01)

European Patent
0 Office

EUROPEAN SEARCH REPORT

EP 1 348 663 A1

Application Number

EP 03 07 6083

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE

figures *

stacker"

figures *

* the whole document *

A US 3 647 045 A (WEGENER HANS F) 1
7 March 1972 (1972-03-07)
* column 1, Tine 74 - column 2, line 56;

A H.P. BRAEN; C.E. LORENSEN: "Document 1

IBM TECHNICAL DISCLOSURE BULLETIN,
vol. 7, no. 8, January 1965 (1965-01),
page 714 XP002212088

NEW YORK US

* the whole document =*

A DE 10 90 578 B (DEMAG AG)

20 July 1993 (1993-07-20)
* the whole document =*

A EP 0 491 970 A (SIEMENS NIXDORF INF SYST) |1
1 July 1992 (1992-07-01)
* column 8, line 43 - column 10, 1ine 12;

Category of relevant passages to claim APPLICATION (Int.CL7)
D,A US 4 061 331 A (HABICH ADOLPH BROADUS) 1 B65H31/26
6 December 1977 (1977-12-06) B65H29/68

1
6 October 1960 (1960-10-06)
* column 2, line 38 - column 3, line 25;
Figure = SEanE " PR
A US 5 228 679 A (BOROSTYAN STEPHEN M) 1 B65H

The present search report has been drawn up for all claims

Place of search

THE HAGUE

Date of completion of the search Examiner

29 July 2003 Thibaut, E

A : technological background
O : non-written disclosure
P : intermediate document

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone
Y : particularly relevant if combined with another
document of the same category

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

17




EPO FORM P0459

EP 1 348 663 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on

EP 03 07 6083

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

29-07-2003
Patent document Publication Patent family Publication
cited in search report date member(s) date

UsS 4061331 A 06-12-1977 DE 2724345 Al 15-12-1977

FR 2354274 Al 06-01-1978

GB 1534646 A 06-12-1978

IT 1114792 B 27-01-1986

JP 1101547 C 25-06-1982

JP 52150125 A 13-12-1977

JP 56045790 B 28-10-1981
US 3647045 A 07-03-1972  NONE
DE 1090578 B 06-10-1960  NONE

US 5228679 A 20-07-1993 JP 2825991 B2 18-11-1998

JP 4223968 A 13-08-1992

EP 0491970 A 01-07-1992 EP 0491970 Al 01-07-1992

DE 59006852 D1 22-09-1994

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

18




	bibliography
	description
	claims
	drawings
	search report

