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(57)  An apparatus for the manufacture and stacking
of layered cellulose products, in particular of cotton
pads (1), by cellulose products being cut from a contin-
uous web (6) and by the cellulose products (1) being
transferred to a stacking and storing means (39), is pro-
vided with a rotary cutter unit (7, 8) for the continuous,
serial cutting of cellulose products (1) from a continuous

Apparatus for the manufacture and stacking of layered cellulose products

web (6), with a conveyor belt arrangement (3), which
conveys the cellulose products (1) deposited by the
rotary cutting unit (7, 8), and with a transfer station (4,
4’), in which the cellulose products (1) can be lifted off
the continuously running conveyor belt arrangement (3)
by means of a lifting tappet (41) and can be inserted
successively into the stacking and storing means (39).
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Description

The invention relates to a device for the manufac-
ture and stacking of layered cellulose products and in
particular cotton pads as used for cosmetic purposes.

An apparatus for punching rounds or other shaped
parts out of a fibrous material is known from DE 30 22
369 A1, in which a punch cooperates with a die. A web
of cotton or cotton wool is guided stepwise over the die.
With each stepwise advance of the web, the punch per-
forms a punching motion. The punched rounds are
transported downwards through the punching die into a
pipe passage, through which they are pushed succes-
sively. In a subsequent charging station as disclosed in
DE 43 16 363 A1, partial stacks are separated from the
continuous stream of products to be stacked, the
number of rounds in a partial stack corresponding to the
desired number in a packing unit - for instance a flexible
tubular bag.

The punching apparatus known from DE 30 22 369
A1 has the drawback that the raw material web of cellu-
lose or cotton must be stopped for each punching oper-
ation. Furthermore, punching is a comparatively rough
way of material treatment, which is accompanied with
some noise. Moreover, it is inherent in the system that
the cutting edges of a punch are highly susceptible to
wear.

As becomes obvious from the separating device
according to DE 43 16 363 A1, the requirements in
terms of equipment are comparatively high in order for a
corresponding number of pads to be separated from the
continuous flow of punched rounds, then forming a par-
tial stack which is the packing and selling unit. As seen
from the prior art, a second web of semirigid plastic
material was also guided in the punching machine, from
which separating sheets were punched after a number
of rounds corresponding to a selling unit had been
punched, and were integrated into the stream of prod-
ucts to be stacked.

In this regard, the handling arrangement for layered
cellulose products, in particular cotton pads, according
to DE 195 08 248 A1 means a certain improvement.
This handling arrangement is provided with a temporary
storage device which moves the successive cotton pads
between a punching machine and a packing station.
The temporary storage device has at least one pair of
separate chambers for the serial take-up of the cellu-
lose products discharged from the punching machine in
a number corresponding to the packing unit and for
transferring the cotton pads taken up as a package into
a conveying cartridge. The pairs of chambers are to be
coupled alternately with the outlet of the punching
machine and, respectively, in a transfer station with the
respective conveying cartridge.

With this handling arrangement, there is no contin-
uous stream of products to be stacked, from which par-
tial stacks have to be separated in complicated
operation. Rather, a number of cotton pads precisely
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corresponding to the packing unit is supplied to the
take-up chamber and transferred as a package to a
packing station by means of the conveying cartridges.

A drawback of the known handling arrangement
again resides in that the actual punching operation only
takes place with a web moved stepwise. The drawbacks
mentioned above apply here, too.

It is the object of the invention to specify an appara-
tus for the manufacture and stacking of layered cellu-
lose products, in particular of cotton pads, by means of
which to attain improved production capacity, low
suceptibility to wear and the possibility of suitably han-
dling the cellulose products for subsequent packing.

According to the invention, this object is attained by
an apparatus for the manufacture and stacking of lay-
ered cellulose products, in particular cotton pads, by the
cellulose products being cut from a continuous web and
by the cellulose products being transferred to a stacking
and storing means, comprising:

- arotary cutter unit for the continuous, serial cutting
of the cellulose products from the continuous web,

- a conveyor belt arrangement, which continuously
conveys the cellulose products deposited by the
rotary cutter unit, and

- a transfer station, in which the cellulose products
can be lifted off the continuously running conveyor
belt arrangement by means of a lifting tappet and
can be inserted successively into the stacking and
storing means.

The objects provided according to the invention are
attained by the combination of the aforementioned sub-
assemblies of the apparatus. For instance, when a
rotary cutter unit is used, there is no longer the stepwise
advance of the prior art punching machines which limits
the capacity. Furthermore, owing to their structure and
operation, rotary cutter units are less susceptible to
wear than the prior art punching machines, there being
no blunt punching impact between punch and die in the
case of cutting rolls. At most, rolling cutting contact
takes place between the rotary cutting roll and the oppo-
site roll.

In coordination with the cellulose products continu-
ously produced, the conveyor belt arrangement then
conveys the cellulose products likewise continuously.
Contrary to the prior art, the invention adds an interme-
diate step of conveying. Unproblematic access to the
cellulose products conveyed is ensured by the use of a
conveyor belt arrangement.

This access takes place in the transfer station men-
tioned, where the cellulose products can be lifted con-
tinuously off the conveyor belt arrangement by means of
a lifting tappet. By its lifting motion, the lifting tappet
removes the cellulose products from the conveyor belt,
pushing them simultaneously into the stacking and stor-
ing means. This way of handling ensures that the cellu-
lose products are fed into the stacking and storing
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means precisely in the number the packing unit is to
have.

Preferred embodiments as well as further features,
details and advantages of the invention will become
apparent from the subclaims and the ensuing descrip-
tion in which an exemplary embodiment of the invention
is explained, taken in conjunction with the drawings, in
which
Fig. 1 is a lateral view, partially diagram-
matic, of an apparatus for the manu-
facture, transport and stacking of
cotton pads,

Fig. 2 is a highly diagrammatic plan view of
the apparatus according to Fig. 1,

Fig. 3 is a sectional plan view of the con-
veyor belt arrangement of the appara-
tus according to Fig. 1 in the vicinity of
the transfer station,

Fig. 4 is a vertical section, parallel to the cot-
ton pads conveying direction, through
the transfer station of the apparatus
according to Fig. 1 with a lifting tappet
and storage pipe, and

Figs.5and 6  are detailed side views of the lifting
tappet in the transfer station in the
former's lowered and lifted position.

Reference is made to Figs. 1 and 2 for the explana-
tion of the rough structure of an apparatus according to
the invention for the manufacture and stacking of cotton
pads 1. The apparatus is split up into a rotary cutter unit
2, a conveyor belt arrangement 3 and two transfer sta-
tions 4, 4'. The mentioned components are mounted on
a frame-type machine table designated in its entirety by
5 and not needing further explanation.

The rotary cutter unit 2 serves for the continuous,
serial cutting of cotton pads 1 from a continuous web 6
of appropriate cellucotton. The continous web is fed
from a storage roll (not shown) via corresponding guid-
ing and compensating rolls, as is usual prior art. The
rotary cutter unit 2 substantially consists of a lower
rotary cutting roll 7 and an opposite roll 8 cooperating
with the latter. Round cutting edges 9 are formed on the
rotary cutting roll distributed over the length of the roll
sleeve and its circumference, having the interlocked and
staggered configuration shown on the left of Fig. 2. The
rotary cutting roll and the opposite roll 7, 8 are set to
each other in such a way that clear cutting of cottom
pads 1 from the continuous web 6 takes place, with,
however, the wear of the cutting edges being minimal.
Cutting edge angles of approximately 15° are usual, the
distance between the cutting edge 9 and the opposite
roll 8 being 0.015 mm. This is conventional technology
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known from the manufacture of sanitary towels, diapers
and the like.

In a manner likewise known, the rotary cutting roll 7
is provided with a vacuum fixing device which retains
the cut cotton pads 1 on the rotary cutting roll 7 during
the transfer between the place of cutting - i.e. the roll slit
11 - and the place of deposition on the conveyor belt
arrangement 3. Customarily, openings are provided in
the sleeve of the rotary cutting roll 7 within the closed
cutting edges 9; the openings are in connection with a
vacuum source. In this way the cotton pads 1 are
sucked up and held in place.

As opposed to this, the web of waste 10, which
remains between the rotary cutting roll and the opposite
roll 8 after the place of cutting has been passed, is led
away from the roll slit 11 in a straight conveying direc-
tion.

The conveyor belt arrangement extends in the con-
veying direction F tangentially to the lowest point of the
rotary cutting roll 7 and comprises two conveyor belts
12, 13 which pass into each other and follow each other
in this direction. The overlapped portion between these
two conveyor belts is designated by 14. As seen in the
diagrammatic illustration according to Fig. 2, the in each
case first conveyor belt 12 for each row 15 of cotton
pads 1 is formed by three partial belts 16.1, 16.2, 16.3
running side by side at a distance. Each of the succes-
sively produced cotton pads 1 is deposited by the rotary
cutting roll 7 on these partial belts 16.1, 16.2, 16.3 by
the mentioned vacuum openings, when passing the
conveyor belt arrangement 3, being shortly actuated by
overpressure within the closed cutting edges 9 so that
the cotton pads 1 are virtually "blown off". The conveyor
belts 12, 13 are provided with a vacuum fixing device,
which will be described in detail below, so that the cot-
ton pads 1 are reliably held thereon and conveyed in a
smooth, troublefree condition.

As seen in Fig. 1, all the partial belts 16.1, 16.2,
16.3 are guided via deflection pulleys 17, 18 at the front
and rear end of the conveyor belts 12, in the vicinity of
their lower strand 19 meandering via a compensating
pulley 20 and a drive pulley 21. The latter is in connec-
tion with a drive motor 22 (roughly outlined) which
drives the conveyor belts at a defined speed. By means
of a piston-cylinder drive 24, the support structure for
the conveyor belts 12 and their deflection pulleys 17, 18
can be pivoted downward, i.e. away from the rotary cut-
ting roll 7.

As seen in Fig. 2, the conveyor belts 13 which follow
the conveyor belts 12 consist of two partial belts 25.1,
25.2, these partial belts 25.1, 25.2, in the overlapped
portion 14, running in tire spaced gap 26.1, 26.2
between the associated partial belts 16.1 and 16.2 and
16.2 and 16.3, respectively, of the conveyor belts 12.
This ensures an absolutely continuous transfer of the
cotton pads 1 from the first conveyor belts 12 to the sec-
ond conveyor belts 13. The width b of the two partial
belts 25.1, 25.2 is less than the width B of the central
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partial belt 16.2 of the three partial belts 16.1, 16.2, 16.3
of the first conveyor belts 13. The distance a of the two
outer edges 27 turned away from each other is selected
to be clearly smaller than the diameter of the cotton
pads 1. If, for instance, this distance a amounts to 70 to
75 % of the diameter D of the cotton pads, edge por-
tions remain, which clearly stand out beyond the outer
edges 27 and which are of importance for the handling
of the cotton pads 1 in their course through the appara-
tus according to the invention.

As seenin Figs. 5 and 6, the partial belts 25.1, 25.2
- as well as the partial belts 16.1, 16.2, 16.3, which is
however not shown in the drawing - are provided with
openings 28 extending centrally and following each
other in the conveying direction F and run on guide rails
29 into which the vacuum passages 30 are integrated.
The latter communicate with the openings 28 on the one
hand and are joined to a vacuum source on the other so
that the cotton pads 1 are reliably and smoothly held on
the partial belts 25, 16 by means of this vacuum holding
device.

At their ends, the conveyor belts consisting of the
partial belts 25 are likewise guided via deflection pulleys
31, 33, and in the vicinity of their lower strand 33 they
are guided via a compensating pulley 34 and a drive
pulley 35, as seen in Fig. 1. The deflection pulley 31
located in the overlapped portion 14 consists of individ-
ual disks, between which the respective lower strand 19
of the first conveyor belts 12 is guided. Further, connec-
tors 36 disposed on the guide rails 29 are roughly out-
lined in Fig. 1, which are connected to a vacuum source
(not shown in detail) via pressure hoses.

The specification now turns to the two transfer sta-
tions 4, 4', of which only the first transfer station 4 will be
explained in detail. The second transfer station 4' is
identical with the first.

As diagrammatically outlined in Fig. 2, in the trans-
fer station 4, storage cartridges 27 are moved by a
transporting equipment 38 at an acute angle W relative
to the conveying direction F over the rows 15 of cotton
pads 1 approaching on the conveyor belt arrangement 3
in such a way that in each case a storage pipe 39 aligns
in the vertical direction with the cotton pad 1 approach-
ing in a row 15. The angle W corresponds to the angle
taken by a continuous oblique row 40 by reason of the
staggering V within the row 15. One of the storage pipes
is shown in Figs. 1, 5 and 6.

In a position of vertical alignment with the storage
pipes 39, lifting tappets 41 are located under the con-
veyor belts 13, of which only one is shown in Figs. 1, 4,
5 and 6 for reason of clarity. By way of bearing rods 42,
the lifting tappets 41 are lodged in a corresponding
guide 43 on the machine table 5 displaceably in the ver-
tical direction. Drive takes place by way of a connecting
rod 44, which is connected via eccentric levers 45 with
a crank drive 46. The crank drive 46 is mechanically
connected with the drive motor 48 of the rotary cutting
roll 7 by way of an appropriate linkage 47. The coupling
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ensures a defined adjustable clock frequency of the lift-
ing tappet 41 so that a lifting motion of the lifting tappet
41 is attained that is synchronous with the arriving cot-
ton pads.

As seen in Figs. 3, 5 and 6, each lifting tappet 41
has three lifting props 49.1, 49.2 and 49.3 lying side by
side at right angles to the conveying direction. In a hori-
zontal section, the central lilting prop 49.1 is in the form
of a flat cuboid, moving upward between the two partial
belts 25.1, 25.2 of the conveyor belts 13, whereas the
two lateral lifting props 49.2 and 49.3, which, in a hori-
zontal section, are in the form of a flat segment of a cir-
cle, move upward laterally beyond these partial belts.
The entire surface outlined by these lifting props 49 is
slightly smaller than the surface of the cotton pads 1 so
that the respective cotton pad is clearly lifted off the con-
veyor belts 13 by the lifting motion of the lifting tappet 41
and, as seen in Figs. 4 and 6, is pushed from below into
the storage pipe 39 located above. During this lifting off
the conveyor belts 13, the cotton pads 1 keep on moving
continuously. The oscillatory motion of the lifting tappet
14 runs synchronous with the arriving cotton pads, it
being returned into its lower position when the next cot-
ton pad 1 arrives under the opening of the storage pipe
39. The lifting operation then starts again.

For the cotton pads 1 inserted from below into the
respective storage pipe 39 not to fall out downward
when the lifting tappet 41 is withdrawn, the lower edge
50 of each storage pipe 39 has a collar 51 directed
inward and leaving an opening that is slightly smaller as
compared to the surface of the cotton pads 1. The light-
weight cotton pads rest on this collar.

For clearly adjusted stacking of the individual cotton
pads 1 to take place, a stop 52 is provided directly
behind each lifting tappet 41 in the conveying direction;
it corresponds to the contour of the cotton pads 1 and is
formed by three bent ribs 53.1, 53.2 and 53.3. Related
to the conveying direction F, these ribs 53 are contigu-
ous to the respective props 49 of the lifting tappet 41,
but in the active position shown in Fig. 4, they project
upward over the conveyor belts 13. The ribs 53 form in
common a contour in the shape of the arc of a circle, the
interior radius of which corresponds to the exterior
radius of the cotton pads 1. Consequently, the
approaching cotton pads 1 are at least slightly deceler-
ated when contacting the stop 52 and the lifting tappet
41 lifts the cotton pads 1 upward in a clearly defined
position. This provides for impeccable stacking of the
cotton pads 1 within the storage pipe 29.

As seen in Figs. 1 and 4, three ribs 53 of the stop 52
reside in a multipart foot 54 which is mounted on a ver-
tically displaceable actuating rod 55. The latter is dis-
placeable upward or downward by way of a drive lever
56 so that the stop 52 can be moved from the elevated
position seen in Fig. 4 downward below the upper
strand 57 of the conveyor belts 13.

As further outlined in Fig. 1, the fulcrum of the
eccentric lever 45 can be lowered downward by means
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of an adjusting mechanism 58 so that the connecting
rod 44 together with the lifting tappet 41 is displaced
downward. As a result, the oscillatory motion of the lift-
ing tappet 41 takes place in a portion where the lifting
props 49 no longer project over the conveyor belts 13
and no longer reach into the corresponding storage pipe
39. As a result, arriving cotton pads may approach the
second transfer station 4', uninfluenced by the first
transfer station 4, which is the case when the storage
pipes 39 of the storage cartridges 37 in the first transfer
station 4 are filled with a desired number of cotton pads
1 for a packing unit. Then this storage cartridge 37 is
discharged via the transporting equipment 38 and
another storage cartridge 37 is positioned in the transfer
station 4. During this time, a storage cartridge 37 is filled
in the second transfer station 4.

By reference to Fig. 4, attention is drawn to some
special measures regarding the storage 39. For
instance, the transporting equipment 38 for the storage
cartridges 37 comprises upper and lower guiding and
holding devices 59, 60. A guiding plate 61 is mounted
on the lower guiding and holding device 60, preventing
the cotton pads 1 from turning up in the vicinity of the
transfer stations 4, 4'.

Furthermore, each storage pipe 39 in the transfer
stations 4, 4' is closable to be comparatively pressure-
sealed by means of a cover 62 that can be slipped on
from above. Placing the cover 62 takes place by an
independent piston-cylinder drive 63 on the upper guid-
ing and holding device 59. Each cover 62 has a cover
plate 64 which is connected with the piston rod 65 of the
piston-cylinder drive 63. By means of an annular seal
66, the cover plate 64 rests on the upper edge of the
storage pipe 39. Centrally on the cover plate 64, provi-
sion is made for a cylindrical displacer 68 which, in the
closed position seen in Fig. 4, projects into the storage
pipe 39 by a length which corresponds about to one
third of the entire length of the storage pipe 39. It is the
purpose of the cover 62, the seal 66 and the displacer
68 that, in particular in the case of an empty or hardly
filled storage pipe 39, back pressure will build up rapidly
as soon as a cotton pad 1 is "shot” from below into the
storage pipe 39 by means of the lifting tappet 41. If the
storage pipe 39 were simply open, then the cotton pad
1 would whirl around uncontrolled within the volume of
the storage pipe 39, as a result of which clean stacking
would be impossible.

Summing up, attention must still be drawn to some
general advantages of the apparatus according to the
invention for the manufacture and stacking of layered
cellulose products. For instance, owing to the utilization
of a rotary cutting unit instead of a punching machine,
the continuous cellulose web can be exploited to a
higher degree, because the cutting edges of the rotary
cutting roll are by far more filigree as compared with the
edges of a punch and can be set more closely. As a
result, the surface proportion of the leaving web of
waste 10 can be reduced from 36 % in the case of prior
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art cotton-pad punching to 27 % in the case of an appa-
ratus according to the invention. Further, output capac-
ity can almost be doubled from 250 pads per minute to
440 pads per minute. Finally, rotary cutting is accompa-
nied with substantially less noise than punching with a
chamfered punch hitting on a 90° die edge. In this
regard, the lifetime of a rotary cutting tool exceeds by far
that of a punching tool, there being - as mentioned at
the outset - no blunt impact of the cutting edges on the
opposite roll in the case of rotary cutting.

Claims

1. Apparatus for the manufacture and stacking of lay-
ered cellulose products, in particular of cotton pads
(1), by cellulose products (1) being cut out of a con-
tinuous web and by the cellulose products (1) being
transferred to a stacking and storing means (39),
comprising:

- arotary cutter unit (2) for the continuous, serial
cutting of cellulose products (1) from the con-
tinuous web (6),

- aconveyor belt arrangement (3), which contin-
uously conveys the cellulose products (1)
deposited by the rotary cutter unit (2), and

- a transfer station (4, 4", in which the cellulose
products (1) can be lifted off the continuously
running conveyor belt arrangement (3) by
means of a lifting tappet (41) and can be
inserted successively into the stacking and
storing means (39).

2. Anapparatus according to claim 1, characterized in
that for each row (15) of cellulose products (1), the
conveyor belt arrangement (3) has two conveyor
belts (12, 13) following each other and passing into
each other, of which

- thefirst is contiguous to a rotary cutter unit (2)
and comprises three partial belts (16) running
side by side at a distance, and

- the second comprises two partial belts (25)
running side by side at a distance and which, in
an overlapped portion (14) in the spaced gap
(26) of the partial belts (16) of the first conveyor
belt (12), run from the first (12) to the second
conveyor belt (13) for the transfer of the cellu-
lose products (1).

3. Apparatus according to claim 2, characterized in
that the width (b) of the two partial belts (25) of the
second conveyor belt (13) is less than the width (B)
of the central partial belt (16.2) of the three partial
belts (16) of the first conveyor belt (12).

4. Apparatus according to one of claims 1 to 3, char-
acterized in that the at least one lifting tappet (41) is
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coupled with the drive (48) of the rotary cutter unit
(2) by way of a linkage (47).

Apparatus according to one of claims 2 to 4, char-
acterized in that each lifting tappet (41) has three
lifting props (49), which are disposed side by side at
right angles to the conveying direction (F) of the cel-
lulose products (1) and which reach through
between, and laterally beyond, the two partial belts
(25) of the second conveyor belt (13) and lift the
respective cellulose product (1) upward off the con-
veyor belt (13) and insert it from below into the
stacking and storing means (39).

Apparatus according to one of claims 1 to 5, char-
acterized in that a stop corresponding to the con-
tour of the cellulose product (1) is provided directly
behind each lifting tappet (41) related to the con-
veying direction (F) of the cellulose products.

Apparatus according to claim 6, characterized in
that the stop (52) can be moved out of the convey-
ing path of the cellulose products (1).

Apparatus according to one of claims 1 to 7, char-
acterized in that the stacking and storing means
comprises at least one storage pipe (39), which is
to be charged successively from below by the lifting
tappet (41), and the upper end of which is closable
by a removable cover (62).

Apparatus according to claim 8, characterized in
that a displacer (68) is mounted on the cover (62)
and reaches into the storage volume of the stacking
and storing means (39).

An apparatus according to one of claims 1 to 9,
characterized in that a multiplicity of cellulose prod-
ucts (1) is handled in rows (15) running side by side
parallel to the conveying direction (F) and in that the
stacking and storing means comprises storage
pipes (39) corresponding to the number of rows.

Apparatus according to claim 10, characterized in
that the stacking and storing means is a transporta-
ble unit (37) comprising the corresponding number
of storage pipes (39).

Apparatus according to one of claims 1 to 11, char-
acterized in that two transfer stations (4, 4") to be
actuated alternately are provided on the conveyor
belt arrangement (3), disposed one after the other
in the conveying direction (F).

Apparatus according to one of claims 1 to 12, char-
acterized in that a vacuum-actuated fixing device
(30) for the cellulose products (1) is allocated to the
partial belts (16, 25) of the conveyor belt arrange-
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ment (3).
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