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[57] ABSTRACT

Overlapped sheets are conveyed against a stop to form
piles, a plurality of the stops being provided on a star-
wheel. The leading edge of each forming pile is carried
by carrnier fingers operatively associated with the stops,
most of the pile being carried over the actual pile table
by a support element, which projects in ramp-like slop-
ing manner through the table plane. The pile can be
removed by a gripper after lowering the support ele-
ment, while a new pile forms on a carrier finger swung
in by rotation of the starwheel.

15 Claims, 2 Drawing Sheets
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APPARATUS FOR DEPOSITING SHEETS IN A
PILE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

The invention relates to an apparatus for depositing
sheets in a pile and for removing the pile, with a carrier
member for the leading edges of the sheets removable
from the pile and a removal device acting under the
carrier member for the pile resting on the pile table.

Such an apparatus is known from DAS No. 1,303,445
wherein, a flow of sheets fed in a ragged manner runs
against a pivotable stop member on a pile or stock table.
When the collecting pile has reached the necessary
height, a separating shoe with an auxiliary stop is swung
in over the pile and holds the leading edges of the sheets
until the pile resting on the pile table has been removed.

The separating shoe then swings out again and most of

the pile formation takes place on the pile table.

This apparatus operates successfully, but it would be
desirable to further develop it to bring about an even
faster operation, while maintaining and improving the
clear separation between the following piles.

German Pat. No. 1,279,035 discloses separating fin-
gers, which are briefly introduced into a ragged flow of
sheets to deflect the latter upwards and consequently
bring about a gap in the said sheets. However, they lead
to disordered groups of articles, which are not in a neat
pile.

German Pat. No. 2,547,298 discloses a piling device,
which the pile table comprises a large, sawtoothlike star
wheel, on whose “teeth” the pile forms and is advanced
after being produced. However, such an apparatus is
too space-consuming for large sheet sizes, is difficult to
adapt to different formats and requires a very definite,
large gap in the ragged flow of sheets, in order to be
able to advance the star wheel.

Furthermore, DOS No. 2,715,705 discloses the appa-
ratus in which the individual sheets drop into a very
deep pile shaft, in which a starwheel with long, thin
arms mounted in rotary manner behind the leading edge
of the pile and below the delivery conveyor, is swung
into the flow of sheets and temporarily carries the
sheets which have collected to form a small pile, while
the completed pile is drawn downwards. However,
with this apparatus, during the swinging in of the star-
wheel into the tight, ragged flow of sheets, one or a few
sheets may not be fed up to the leading edge of the pile
and are instead jammed, creased and crumpled by the
swung in starwheel, because it is swung transversely
and in fact with one component of motion opposite to
the sheet transfer direction.

SUMMARY OF THE INVENTION

The object of the invention is to further develop an
apparatus for depositing sheets in a pile for obtaining
higher operating speeds, accompanied by a complete
and trouble-free pile separation.

According to the invention, this object is achieved in
that, a support device is provided for at least the central
part of the pile, which can be raised over the pile table
plane and can be lowered into or below said plane.
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Preferably, the carrier member and support device
are constructed, arranged and controlled in such a way
that the pile 1s formed resting thereon and is brought
into a removal position by the extension or lowering
thereof. Unlike in the apparatus according to DAS No.
1,303,445, pile formation takes place on the carrier
member, the support device supporting the pile in such
a way that in the vicinity of the leading edge of the pile
a space is left between the pile table and the carrier
member below the same and through which the pile can
be removed after lowering the support device and ex-
tending the carrier member.

Thus, pile formation always takes place under the
same conditions and in the same position. Consequently,
there is no possibility of the pile acquiring a subse-
quently visible step in the stocked profile, which could
occur 1If it changed position during pile formation. In
the apparatus according to the invention, position
change only takes place at the end of pile formation.
The removal of the pile from the pile table can be
brought about by grippers or other random devices. It
would also be possible to remove the pile by belt trans-
fer or by slides, although the grippers are advantageous,
because they ensure that the uppermost sheets of the
pile are not held back by rubbing against the overlying
sheets of the new pile. When reference is made here to
a pile table, this is understood to mean any random
construction of a support for the pile, i.e. for example
also a belt section.

‘The support device preferably engages in ramp-like,
upwardly tilting manner into the pile area. In particular,
it can comprise preferably slightly curved for bent
metal sheets or ledges, which pivot about a horizontal
axis at their ends pointing counter to the sheet move-
ment direction. Thus, they are narrow ledges or strips,
which pass upwards through slots in the pile table and
form a feed means for the sheets, so that the pile end
does not have to run upwards in upwardly sloping man-
ner too far and there is no possibility of the sheet sliding
back. The question as to whether the upwardly moving
pile is collected in upwardly sloping position and the
manner of this slope, is dependent, inter alia, on the
conveying speed. As a result of the upward movement,
the sheets are automatically held back somewhat, so
that their kinetic energy is reduced prior to striking the
end stop of the pile.

Preferably, a plurality of carrier members rotatable in
stepwise manner about a horizontal axis are provided,
which can be substantially introduced into the pile area
in the sheet movement direction. This leads to the for-
mation of a wheel, which can advantageously be con-
structed as a thin disk, on which the carrier members
are arranged in a substantially tangential manner.

Preferably, the carrier members have a substantially
triangular shape, tapered counter to the sheet move-
ment direction and which is preferably also chamfered
in the transverse direction. In addition, the components
following onto the carrier members and forming a stop
for the leading edge of the sheets can be roughened or
corrugated. These stops are the main stops, at which the
leading edge of the pile forms. This corrugation or
roughening prevents the sheets from rising up onto the
stop and consequently causing the pile not to have a
straight leading edge.

The rotation axis of the carrier members fitted sub-
stantially tangentially on the disks or turning stars can
be positioned virtually vertically over the leading edge
of the pile, so that the star does not prevent the removal
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of sheets from the carrier members, it being insured that
the latter enters the pile in the sheet movement direc-
tion. Since the construction as a rotary wheel makes it
possible to choose a very high indexing speed, no prob-
lems are caused in the entry into the pile of sheets mov-
ing in the same direction, because the speeds of the
carrier member and sheet flow can be matched to one
another. The last sheet or sheets of the finished pile may
be taken up by the bottom of the new carrier member
when it is swung in and are moved up against a stop
provided for the leading edge of the pile, which is pref-
erably pivotably mounted for lowering about an axis
positioned below the pile table. This and the support
device can be jointly lowered prior to the removal of
the pile, so that the latter then rests on the pile table and
can be removed in the sheet movement direction.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described hereinafter relative to
preferred and non-limiting embodiments. Individual
features may be advantageous alone, but are particu-
larly preferably used in reciprocal combination. With
reference to the enclosed drawings:

FIG. 1 is a diagrammatic view of an apparatus in a
part sectional side view.

FIG. 2 is a perspective view of a carrier member
removed from the turning star.

FIGS. 3 to 6 are partial views corresponding to FIG.
1 of different working positions of the apparatus.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Apparatus 11 shown in the drawings forms the end or
an intermediate station of a paper processing machine in
which, for example, individual sheets 12 are cut from a
paper roll and in certain circumstances can be conveyed
in the sheet movement direction 15 in several rows and
for several uses, in juxtaposed and in ragged or stag-
gered superimposed form on a delivery conveyor 13.

A pile table 17, which in the present embodiment
comprises a table plate with longitudinal slots, 1s posi-
tioned at the end of the conveyor 13 and is positioned
below the conveying plane by an amount correspond-
ing roughly to the height of the pile 14 to be formed. A
conveyor belt 18, which simultaneously forms the
upper belt of the delivery conveyor 13, extends up to
shortly before the starwheel 41.

In the vicinity of the pile leading edge 20, is provided
a vertical stop 19, projecting from below through the
slots in pile table 17, which is fitted to a lever 21 and is
pivotable about a horizontal axis 23. In the central area
of the pile, a plurality of parallel support elements 2§,
formed from sheet metal strips, project through the
slots in pile table 17. The free ends of the support ele-
ments, pointing towards the leading edge of the pile, are
bent somewhat in the direction of the horizontal and
project in ramp-like, upwardly inclined manner through
table 17. Elements 25 are also pivotable about an axis 26
arranged just below table 17.

The pivoting of support elements 25 and lever 21 can
be controlled mechanically or pneumatically in random
manner. In the drawing, operation is by arms 27, 28,
which are controlled by a cam 29, via a connection
mechanism 30, in which is incorporated a spring mecha-
nism 24, through which the support elements are
mounted i cushioned manner. However, they can also
be resiliently constructed by a self-cushioning construc-
tion.
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Cam 29 is driven by a motor 33 via a gear 31 which,
as required, also drives a sprocket 35 of a chain 37,
which belongs to a removal device 34. Grippers 39 are
fixed to chain 37 and can be controlled, opened and
closed, by a not shown conventional device (not
shown). The gripper can grip the leading edge 20 of pile
14 and draw it off in the sheet movement direction 15 on.
the extension of pile table 17.

A plurality of starwheels 41 are successively axially
arranged so as to be rotatable in stepwise manner about
an axis 40, which is positioned substantially vertically
over the leading edge of the pile. The wheels comprise
narrow disks and in the represented embodiment their
outer circumference carries four carrier members 43.

The carrier members 43, shown 1n detail in FIG. 2,
are fixed in each case by means of a fixing shoe 45 to
starwheel 41 and following thereon have a substantially
radially directed stop face 49 projecting on one side
beyond the starwheel, which has horizontal corruga-
tions 51 directed at right angles to the sheet movement
direction and which could also be replaced by a rough-
ened area or some other adhesive coating. A carrner
finger 47 projects from stop face 49 and is shaped like a
triangular spur with a substantially planar, lower sur-
face and a both rearwardly (counter to the sheet move-
ment direction) and laterally inclined upper surface.
The portion of carrier member 43 forming stop face 49
has a lower limitation, which forms a chamfered sloping
surface 53 at right angles to the sheet movement direc-
tion. The disk forming starwheel 41 is constructed in a
somewhat sawtooth-like manner, a carrier member
being received in such a way on the steep face of each
sawtooth that the carrier finger 47 runs approximately
tangentially with its outer face 48, while the upper edge
50 slopes outwards. Between the starwheel and each
carrier finger an adequate gap is formed for receiving
the pile thickness.

The described apparatus operates as follows. FIG. 1
represents the time at which a new pile 14a starts to
form. Its leading edges meet upper edge 50 of carner
finger 47, which is positioned at the leading edge of the
pile in such a way that stop face 49 defines the said
leading edge. The sheets run onto the already formed
pile 14, which is held in position by support elements 25,
a plurality of which are transversely arranged (prefera-
bly two per stack), so that the actual pile forms a longi-
tudinally curved ramp onto which are fed the sheets 12,
supported by the upper edges 18, up to their engage-
ment on a stop face 49, where the corrugations 51 pre-
vent them from rising up onto the stop.

The leading edge of the already formed pile 14 is
positioned below the outer or lower face 48 of the car-
rier member and the tips of the latter form a wedge,
which clearly separates the two piles. Due to the triang-
ular construction of carrier finger 47, the pile again
assumes a curved configuration at right angles to the
sheet movement direction, which can be desirable.

When the conditions for starting the formation of the
new pile 14a has been satisfied, synchronously and si-
multaneously, support elements 25 and stop 19 are low-
ered, so that they disappear beneath the pile table 17.
This can be optionally brought about by different
lengths of the lever arms 28 about different rotation
angle amounts, which is controlled by cam 29. Simulta-
neously, removal device 34 1s operated, in that gripper
39 is moved onto the leading edge of the pile and closes
over it (FIG. 3). Pile 14 resting on pile table 17 1s re-
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moved 1n the sheet movement direction 15 under the
now newly forming pile 14a.
FIG. 4 shows that immediately after removing pile
14, stop 19 and support element 25 are swung up again,
so that the support elements now form a runup ramp for
the forming pile.
FIG. § shows the time at which the formation of pile
14a is ended. Starwheel 41 is rapidly rotated by one
spacing i.e. by a quarter rotation in the represented
embodiment, so that the leading edge 20 of the pile is no
longer carried by the support elements 25, which termi-
nate at a certain distance from the normal position of the
tips of carrier finger 47. In this phase, stop 19 projecting
up to starwheel 41 assumes the function of stop face 49.
Normally, before the next sheet runs in, the new
carrier finger is in position. FIG. 6 shows it shortly
before this position and the sheet 12a can already run on
to the carner finger.
Thus, the position of FIG. 1 is reached again and the
operational sequence can be repeated. The cushioned or
self-sprung construction of the support elements 25
ensures that the lower face 48 of the carrier finger can-
not jam the pile, before the support elements 25 are
lowered. In all cases, lowering frees the pile from the
carrier member, so that it is not drawn along the bottom
of the carrier member on removal.
The apparatus ensures an interrupted pile formation
and problem-free removal, accompanied by maximum
quiet during operation and a wear-free construction of
the apparatus. In addition, it is possible to reach produc-
tion rates of several hundred piles per minute. The turn-
Ing star makes it possible to remove the preceding car-
rier member and insert the new carrier member at high
speed, so that there are no complications during the
separation of the two piles.
What is claimed is:
1. An apparatus for sequentially forming and remov-
ing aligned piles of sheets formed from a stream of
overlapping sheets transported to the apparatus in a
flow direction, the apparatus comprising:
a pile removal device having removal means for re-
moving each completed pile along a removal plane;

support means movable between a raised position
over the removal plane for supporting at least a
central portion of each forming pile and a lowered
position at least as low as the removal plane;

carrier means for carrying the leading edge of each
forming pile in a plane over each previously
formed pile, during substantially all of pile forma-
tion, the carrier means having a carrier finger with
an inclined surface;

stop [face] means operatively associated with the

carrier means, disposed adjacent to the carrier
finger and movable toward the carrier finger into a
sheet engaging position in which the stop [face]
means[[, apart from the carrier means, enables)
maintains aligned formation of the leading edge of
each completed pile prior to removal: and,

the stop [face] means and the carrier means being

each movable into the sheet engaging position [in
the sheet flow direction] from below and from
above, respectively, during continuous sheet flow
and being movable out of the sheet engaging posi-
tion [in the sheet flow direction] one after an-
other prior to removal of each [complete] com-
Dleted pile.
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2. An apparatus according to claim 1, wherein the
support means projects upwardly to form a sloping
ramp over the removal plane in the raised position.

3. An apparatus according to claim 1, wherein the
support means comprises structure pivotable about a
horizontal axis disposed at the upstream end of the
SUpport means.

4. An apparatus according to claim [1] /!, further
comprising a starwheel member mounted for stepwise
rotation about a horizontal axis, a plurality of said car-
rier means and stop face means being spaced about the
circumference of the starwheel member.

3. An apparatus according to claim 4, wherein the
rotatable member is positioned almost directly above
the leading edge of the forming piles and the carrier
means are fitted substantially tangentially on the cir-
cumference of the rotatable member.

6. An apparatus according to claim 1, wherein the
carrier means have a substantially triangular shape,
tapered in a direction opposite to the sheet flow direc-
tion.

7. An apparatus according to claim 1, wherein the
carrier means comprises carrier members, each [com-
prise ] carrier member having a roughened surface form-
ing a stop face for the leading edges of the conveyed
sheets.

8. An apparatus according to claim 1, wherein the
Lsupport] stop means is mounted for pivotal movement
about an axis positioned below the removal plane, en-
abling movement of the [support means and] stop
Jface] means between an operative position above the
removal plane and an inoperative position below the
removal plane.

9. An apparatus according to claim 8, wherein the
support means 1S mounted for downward movement
together with the stop [member] means, prior to re-
moval of each completed pile.

10. An apparatus according to claim 1, wherein the
support means comprises spring means for resilient
positioning means.

11. An apparatus according to claim 1, [wherein
the] further comprising

stop face means [comprises a member mounted for

rotation about an axis positioned substantially di-
rectly above] operatively associated with the carrier
means, disposed adjacent to the carrier finger and
movable together with the carrier finger into the sheet
engaging position in which the stop face means enables
aligned formation of the leading edge of [the form-
ing piles ] each pile during substantially all of the pile
formation; and,

the stop face means and the carrier means being movable

together into the sheet engaging position from above,
during continuous sheet flow, and being movable out
of the sheet engaging position in the sheet flow direc-
tion, prior to removal of each completed pile.

12. An apparatus according to claim 11, wherein the
[axis of the] stop face means comprises a rotatable mem-
ber having an axis which is substantially horizontal and
transverse to the feed flow direction.

13. An apparatus according to claim 11, wherein the
pile removal device comprises a pile table in the re-
moval plane, through which the support means is mov-
able and on which completed piles are disposed prior to
removal.

14. An apparatus according to claim 1, wherein the
pile removal device comprises a pile table in the re-
moval plane, through which the support means is mov-
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able and on which completed piles are disposed prior to
removal.
15. An apparatus for sequentially forming and remov-

ing aligned piles of sheets formed from a stream of

overlapping sheets transported to the apparatus in a
flow direction, the apparatus comprising:
a pile removal device having removal means for re-
moving each completed pile along a removal plane;
support means movable between a raised position
over the removal plane for supporting at least a
central portion of each forming pile and a lowered
position at least as low as the removal plane;
carrier means for carrying the leading edge of each
forming pile in a plane over each previously
formed pile, during substantially all of pile forma-
tion, the carrier means having a carrnier finger with
an inclined surface[[; the carrier means], the finger
having a substantially tnangular shape, tapered in a
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[direct] direction opposite to the sheet flow direc-
tion and chamfered in a direction transverse to the
sheet flow direction;

stop [face] means operatively associated with the

carrier means, disposed adjacent to the carrier
finger and movable toward the carrier finger into a
sheet engaging position in which the stop [face]
means[[, apart from the carrier means, enables]]
maintains aligned formation of the leading edge of
each completed pile; and,

the stop [face] means and the carrier means being

each movable into the sheet engaging position [in
the sheet flow direction] from below and from
above, respectively, during continuous sheet flow
and being movable out of the sheet engaging posi-
tion in the sheet flow direction one after another

prior to removal of each complete pile.
* » * L L
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