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(57) Abstract: This invention relates to a machine for making
absorbent sanitary articles comprising at least an impermeable
outer layer and an absorbent pad superposed on the outer lay-
er. The machine comprises at least a feeding line for feeding
the outer layer and a forming unit (110) for forming the ab-
sorbent pad. The forming unit (110) comprises: first feeding
means (111) for feeding a first web (NW1) of non-woven fab-
ric; second feeding means for feeding a second web of non-
woven fabric; a joining station for joining the first web
(NW1) to the second web of non-woven fabric; a metering
and depositing station where at least one distribution of ab-
sorbent polymeric material (SAP) is deposited on the first
web (NW1) of non-woven fabric; The metering and deposit-
ing station comprises: a containing and feeding unit (112) for
the absorbent polymeric material (SAP) upstream of the first
feeding means (111) for feeding the first web (NW1); meter-
ing and transferring means (113) for the absorbent polymeric
material (SAP), these metering and transterring means (113)
being interposed between the containing and feeding unit
(112) and the first feeding means (111) and being provided
with a plurality of calibrated cavities (114) on the outer sur-
face. The containing and feeding unit (112) feeds the absorb-
ent polymeric material (SAP) to the metering and transterring
means (113) and the calibrated cavities (114) volumetrically
meter the absorbent polymeric material (SAP) on the first web
(NW1) of non-woven fabric.



10

15

20

25

WO 2014/188302 PCT/IB2014/061392

DESCRIPTION

MACHINE AND METHOD FOR MAKING ABSORBENT SANITARY
ARTICLES

Technical field

This invention relates to a machine for making absorbent sanitary articles.
More specifically, the invention relates to a machine equipped with one or
more forming units for forming the absorbent pads for absorbent sanitary
articles.

According to another aspect of it, the invention relates to a method for
making absorbent sanitary articles. More specifically, the invention relates

to a method for forming the absorbent pads for absorbent sanitary articles.

Background art
For convenience, this description will refer to a nappy and to the

absorbent pad for the nappy, without limiting the scope of the invention.
As is known, nappies comprise an absorbent pad or padding which is
normally sandwiched between an inner layer, permeable to liquids and
normally made of non-woven fabric, and an outer layer, impermeable to
liquids and normally made of polyethylene.

Absorbent pads of known type comprise an absorbent core made of an
absorbent material, such as, for example, granules of superabsorbent
polymeric material (SAP) inside a containment and supporting matrix, for
example of cellulose pulp (fluff), sandwiched between two layers of non-
woven fabric.

Other absorbent pads of known type are made without a containment and
supporting matrix and the absorbent material (SAP) is preferably
sandwiched between two layers of non-woven fabric. Preferably, the two

layers of non-woven fabric are joined by seals which are suitably made in
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such a way as to form a plurality of cells containing the absorbent
material.

Making the absorbent pad, whether or not it has a stabilizing matrix or
other structural elements, involves depositing the absorbent material
(SAP) in suitable quantities, according to the absorbency properties
required.

Transferring the absorbent material (SAP) onto the layer of fabric is a
particularly critical aspect because the SAP must be precisely metered by
the forming unit of the machine. Another critical aspect lies in the step of
grouping and positioning the SAP according to the required pattern. A yet
further critical aspect concerns the difficulty of conveying the SAP and
keeping it in the correct position until the step of joining the at least two

outer layers constituting the absorbent pad.

Aim of the invention

This invention has for an aim to provide a machine for making absorbent
sanitary articles and equipped with forming units for forming the absorbent
pads and capable of minimizing the above mentioned critical aspects.

A further aim of the invention is to provide a method for making absorbent
sanitary articles capable of minimizing the above mentioned critical
aspects during the formation of the absorbent pads.

The above aims are achieved by a machine and a method for making

absorbent sanitary articles according to the accompanying claims.

Brief description of the drawings
Further features and advantages of this invention are more apparent in

the description below, with reference to preferred, and thus non-limiting
embodiments of a machine for making absorbent sanitary articles, as
illustrated in the accompanying drawings, in which:

- Figure 1 is a schematic cross section of a first embodiment of a forming
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unit for forming the absorbent sanitary pad,;

- Figure 2a is a schematic cross section of a second embodiment of a
forming unit for forming the absorbent sanitary pad,;

- Figure 2b illustrates the forming unit of Figure 2a, for forming the
absorbent sanitary pad, where the first feeding means for feeding the first
web of non-woven fabric are in the form of a belt;

- Figure 3a is a schematic cross section of a third embodiment of a
forming unit for forming the absorbent sanitary pad,;

- Figure 3b illustrates the forming unit of Figure 3a, for forming the
absorbent sanitary pad, where the first feeding means for feeding the first
web of non-woven fabric are in the form of a belt;

- Figure 4 is a schematic cross section of a fourth embodiment of a
forming unit for forming the absorbent sanitary pad,;

- Figure 5a is a schematic cross section of a fifth embodiment of a
forming unit for forming the absorbent sanitary pad,;

- Figure 5b illustrates a metering device of the matrix type for the forming
unit of Figure 5a;

- Figure 6a is a schematic cross section of a sixth embodiment of a
forming unit for forming the absorbent sanitary pad, where the metering
and transferring unit is at a first supply position;

- Figure 6b illustrates the forming unit of Figure 6a where the metering
and transferring unit is at a second depositing position;

- Figure 7 is a schematic cross section of a seventh embodiment of a
forming unit for forming the absorbent sanitary pad,;

- Figure 8 is a schematic cross section of an eighth embodiment of a
forming unit for forming the absorbent sanitary pad,;

- Figure 9 is a schematic cross section of a ninth embodiment of a
forming unit for forming the absorbent sanitary pad,;

- Figure 10 is a schematic cross section of a tenth embodiment of a

forming unit for forming the absorbent sanitary pad,;
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- Figure 11a is a schematic cross section of an eleventh embodiment of
a forming unit for forming the absorbent sanitary pad;

- Figure 11b illustrates the forming unit of Figure 11a equipped with a
transfer wheel for transferring the absorbent polymeric material;

- Figure 12 is a schematic cross section of a twelfth embodiment of a
forming unit for forming the absorbent sanitary pad,;

- Figures 13a-13b are schematic cross sections of a thirteenth
embodiment of a forming unit for forming the absorbent sanitary pad,;

- Figure 14a is a schematic cross section of a fourteenth embodiment of
a forming unit for forming the absorbent sanitary pad;

- Figures 14b-14c illustrates a detail of the metering device of Figural4a
in a first and a second operating position;

- Figure 15 is a schematic cross section of a fifteenth embodiment of a

forming unit for forming the absorbent sanitary pad.

Detailed description of preferred embodiments of the invention
This description of the machine for making absorbent articles (the

machine not being illustrated in its entirety) is limited to the parts
necessary for understanding this invention, whereas customary parts
known in the state of the art are not described.

An absorbent sanitary article, such as a nappy or the like, for example,
comprises at least an outer layer impermeable to liquids and an absorbent
pad superposed thereon. Other nappies of known type comprise a further
inner layer, that is, a layer in contact with the wearer’s body, permeable to
liquids and superposed on the absorbent pad.

For convenience, this description refers only to the absorbent pad, without
thereby limiting the invention.

The machine for making absorbent sanitary articles thus comprises a
forming unit for forming the absorbent pad.

With reference to Figure 1, the absorbent pad forming unit 110 (not
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illustrated in its entirety) comprises first feeding means 111 for feeding a
first web NW1 of non-woven fabric and second feeding means (not
illustrated) for feeding a second web of non-woven fabric (not illustrated).
Preferably, there is also a joining station (not illustrated) for joining the
first web NW1 to the second web of non-woven fabric after the absorbent
polymeric material SAP has been deposited.

The forming unit 110 for forming the absorbent pad also comprises a
metering and depositing station for feeding at least one distribution of
absorbent polymeric material on the first web NW1 of non-woven fabric. In
other embodiments, the metering and depositing station may feed a
plurality of distributions of polymeric materials, which may eve differ from
each other in quantity and/or properties of the material.

In the embodiment of Figure 1, the metering and depositing station
comprises a containing and feeding unit 112 for the absorbent polymeric
material (SAP) upstream of the first feeding means 111 for feeding the
first web NW1.

Interposed between the containing and feeding unit 112 and the first
feeding means 111 there are conveyor means 113 for conveying the
absorbent polymeric material SAP. More specifically, in this embodiment,
the conveyor means are embodied by a metering and transferring drum
113. In other embodiments, the metering and transferring drum might be
substituted for rollers, belts or other devices designed for the same
purposes.

The metering and transferring drum 113 has a plurality of calibrated
cavities 114 on its outer revolving surface.

In this invention, the term “calibrated cavity” is used to mean a cavity
which is able to receive and/or retain a predetermined quantity of material.
More specifically, in this invention, the calibrated cavities are able to
receive and/or retain maximum predetermined quantities of absorbent

polymeric particles. In further embodiments, these cavities are also able
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to retain, adherent thereto, the first web NW1 of non-woven fabric.

The containing and feeding unit 112 feeds the absorbent polymeric
material SAP to the metering and transferring drum 113. In the
embodiment illustrated in Figure 1, feeding is continuous because the
containing and feeding unit 112 contains an over-abundant quantity of
absorbent polymeric material SAP.

The metering and transferring drum 113 is also equipped with pneumatic
means 115. The latter are in the form of suction means 115 which
facilitate the transfer of the absorbent polymeric material SAP in the
calibrated cavities 114 by allowing it to be retained during rotation.

The transfer of the absorbent polymeric material on the metering and
transferring drum might also occur by gravity.

The calibrated cavities 114 allow volumetrically metering the absorbent
polymeric material SAP on the first web NW1 of non-woven fabric.
Metering is thus automatic and depends on the size of the cavities and/or
on the force of the suction means 115.

The calibrated cavities 114 correctly meter, group and place the
absorbent polymeric material on the first web NW1 of non-woven fabric.
Figure 2a illustrates a second embodiment of the forming unit 120 for
forming the absorbent pad. The metering and depositing station
comprises a containing and feeding unit 122 for the absorbent polymeric
material SAP upstream of the first feeding means 121 for feeding the first
web NW1.

Interposed between the containing and feeding unit 122 and the first
feeding means 121 there are conveyor means 123 for conveying the
absorbent polymeric material SAP. More specifically, in the embodiment
illustrated, the conveyor means are embodied by a metering and
transferring drum 123. In other embodiments, the metering and
transferring drum might be substituted for rollers, belts or other devices

designed for the same purposes.
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The metering and transferring drum 123 has a plurality of calibrated
cavities 124 on its outer revolving surface.

The containing and feeding unit 122 feeds the absorbent polymeric
material SAP to the metering and transferring drum 123. In the
embodiment illustrated in Figure 2a, the containing and feeding unit 122 is
of a dynamic metering type because the containing and feeding unit 122
can feed an exact, or in any case predetermined, quantity of absorbent
polymeric material SAP. More specifically, the containing and feeding unit
122 is embodied by an aerodynamic conveyor.

The metering and transferring drum 123 is also equipped with pneumatic
means 125. More specifically, these are in the form of suction means
which facilitate the transfer of the absorbent polymeric material SAP in the
calibrated cavities 124 by allowing it to be retained during rotation.

The transfer of the absorbent polymeric material SAP on the metering and
transferring drum 123 might also be accomplished by gravity. In further
embodiments, metering might be accomplished by aerodynamic,
electrostatic or magnetic means or combinations thereof.

The calibrated cavities 124 retain the absorbent polymeric material SAP
which has already been metered by the metering and transferring drum
123. It is also possible to meter the material volumetrically directly on the
first web NW1 of non-woven fabric, as described for the preceding
embodiment. In effect, the metering of the absorbent polymeric material
SAP on the web NW1 of non-woven fabric may be accomplished by the
dynamic metering of the containing and feeding unit 122 and/or by the
volumetric metering of the calibrated cavities 124.

Metering is not, therefore, automatic and invariable but is determined by
the containing and feeding unit 122.

The calibrated cavities 124, on the other hand, correctly group and place
the absorbent polymeric material on the first web NW1 of non-woven

fabric.
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An alternative embodiment of the forming unit 120" for forming the
absorbent pad is illustrated in Figure 2b. This differs from the embodiment
it corresponds to, illustrated in Figure 2a, in that the first feeding means
121’ for feeding the first web NW1 face the metering and transferring
drum 123’ along a contact surface which extends for an arc of the
selfsame drum 123’. More specifically, in the embodiment described, the
first feeding means 121’ for feeding the first web NW1 are in the form of a
conveyor belt and not of a roller.

The modes of metering, partitioning and transferring the absorbent
polymeric material SAP are the same as those described for the
embodiment of Figure 2a.

A feature peculiar to the absorbent pad forming unit 120’ is that the
absorbent polymeric material SAP is transferred to the first web NW1
along the entire contact arc between the drum 123" and the first feeding
means 121’. More specifically, the transferring of the SAP material is
accomplished by closing the calibrated cavities 124’ by means of the first
web NW1 as soon as they have been formed by filling with the metered
quantity of SAP material.

Figure 3a illustrates a third embodiment of the forming unit 130 for
forming the absorbent pad. In this embodiment, the containing and
feeding unit is integrated in conveyor means 133 for conveying the
absorbent polymeric SAP material. More specifically, in the embodiment
illustrated, the conveyor means are embodied by a metering and
transferring drum 133. In other embodiments, the metering and
transferring drum might be substituted for rollers, belts or other devices
designed for the same purposes.

The metering and depositing station may be made according to either of
the embodiments described previously. Thus, the calibrated cavities 134
may be filled by volumetric metering or by aerodynamic metering by

application of a calibrated thrust on the absorbent polymeric material
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SAP, for example by pneumatic means. Preferably, the absorbent
polymeric material SAP is fed to the first web NW1 by pneumatic means
and/or by electromagnetic means and/or by gravity. The absorbent
polymeric material SAP is moved from the inside to the outside of the
drum 133 into the calibrated cavities 134 through openings (not
illustrated) formed on the outer surface of the metering and transferring
drum 133.

The first feeding means 131 for feeding a first web NW1 of non-woven
fabric are also in the form of a drum. In the same way, the feeding means
131 may be embodied in different ways, such as rollers or belts (as
illustrated by way of example in Figure 3b) or other devices designed for
the same purposes.

Figure 4 illustrates a fourth embodiment of the forming unit 140 for
forming the absorbent pad. In this embodiment, a metering and depositing
station comprises a containing and feeding unit 142 for the absorbent
polymeric material SAP. More specifically, this unit is in the form of an
aerodynamic conveyor. That way, the quantities of SAP material can be
metered accurately according to requirements.

The metering and depositing station further comprises conveyor means
143 for conveying the absorbent polymeric material SAP. More
specifically, in the embodiment illustrated, the conveyor means
correspond to a metering and transferring drum 143. In other
embodiments, the metering and transferring drum might be substituted for
rollers, belts or similar devices.

The metering and transferring drum has a plurality of calibrated cavities
144 on its outer surface.

The metering and transferring drum 143 is equipped with pneumatic
means (not illustrated) also designed to transport the first web NW1. More
specifically, the pneumatic means allow the web NW1 to adhere to the

calibrated cavities 144. This adhering action is achieved preferably before
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the metered quantities of SAP material are deposited in the selfsame
calibrated cavities 144.

The containing and feeding unit 142 feeds the absorbent polymeric
material SAP to the metering and transferring drum 143 on the first web
NW1 adhering to the calibrated cavities 144.

The calibrated cavities 144 divide the first web NW1 into cells. More
specifically, this is obtained by lining the calibrated cavities 144 with the
first web NW1. Further, the calibrated cavities 144 allow volumetrically
metering the absorbent polymeric material SAP in the cells. The metering
of the absorbent polymeric material SAP may also be accomplished by
means of the aerodynamic conveyor 142, as described for the
embodiment illustrated in Figure 2.

Correct metering of the SAP material is accomplished by means of the
aerodynamic conveyor 142 (dynamic metering). Grouping and positioning
of the SAP material, on the other hand, are accomplished by means of the
calibrated cavities 144 .

Figure 5a illustrates a fifth embodiment of the forming unit 150 for forming
the absorbent pad. In this embodiment, the metering and depositing
station comprises a containing and feeding unit 152 for containing the
absorbent polymeric material SAP and feeding it to the first feeding
means 151 for feeding the first web NW1. The containing and feeding unit
152 is also equipped with an intermittent metering unit 155 for the
absorbent polymeric material. This is preferably of the point or matrix
type, as illustrated by way of example in Figure 5b. In alternative
embodiments, the containing and feeding unit 152 might be equipped with
a plurality of metering devices. The forming unit might also be equipped
with a plurality of containing units, each equipped with a one or more
metering devices.

The metering device 152 feeds the absorbent polymeric material SAP

onto the first web NW1 according to a predefined pattern, such as that
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illustrated in Figure 5b.

Both the metering and the grouping of the SAP material are accomplished
by the metering device 152. The transferring of the metered SAP material
is made possible by the first feeding means 151 which move the first web
NW1. In the embodiment illustrated in Figure 5a these are in the form of a
drum. Feeding means in a different form might also be used. To help keep
the metered SAP material in position on the first web NW1, the feeding
means 151 may be equipped with pneumatic means for applying suction
to the first web NW1. The suction keeps the first web NW1 adherent to
the surface of revolution, or of other movement, of the feeding means 151
while at the same time allowing the SAP material to be held correctly in
the required grouping position.

Figures 6a and 6b illustrate a sixth embodiment of the forming unit 160 for
forming the absorbent pad. In this embodiment, the metering and
depositing station comprises a containing and feeding unit 162 for the
absorbent polymeric material SAP. More specifically, the containing and
feeding unit 162 for the absorbent polymeric material (SAP) is upstream of
the first feeding means 161 for feeding the first web NW1. In the
embodiment illustrated, the containing unit 162 is preferably of a fixed
type and is in the form of an open container.

The forming unit 160 further comprises a metering and transferring unit
163 for the absorbent polymeric material SAP. More specifically, the
metering and transferring unit 163 is mobile between the containing unit
162 and the first feeding means 161. The metering and transferring unit is
provided with metering means 165 on an outer surface. In the
embodiment illustrated, the metering means are embodied by a plurality of
calibrated cavities 165 formed on the underside surface of the metering
and transferring unit 163.

Preferably, the metering and transferring unit 163 is also equipped with

pneumatic means for controlling the SAP material to be metered. More
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specifically, the pneumatic means are designed to hold by suction and to
release the SAP material to guarantee the required metering by the
metering means 165.

The metering and transferring unit 163 moves to the containing unit 162.
The pneumatic means this unit is equipped with allow the SAP material to
be held by suction to the metering means 165. Suction may be such that
the metered quantity is correct or it may fill the containing unit 162 with an
excess quantity. In both cases, the SAP material is metered dynamically
according to requirements. Once the required quantity of SAP material
has been collected, the metering and transferring unit 163 moves to the
first feeding means 161. The metering and transferring unit 163 then
deposits the metered quantity of SAP material on the first web NW1,
moving together with the first feeding means 161 in such a way as to
cancel the relative speed. The pneumatic means, if provided, release the
material so as to facilitate its deposition.

The metering means 165, and more specifically, the calibrated cavities
embodying them, deposit the absorbent polymeric material SAP on the
first web NW1 of non-woven fabric according to a predefined pattern.
Figure 7 illustrates a seventh embodiment of the forming unit 170 for
forming the absorbent pad. This is similar to the embodiment illustrated in
Figures 6a-6b and differs therefrom in that the containing unit for the
absorbent polymeric material SAP is integrated in the metering and
transferring unit 173.

The metering and transferring unit 173 is also equipped with intermittent
feeding means 175 for feeding the absorbent polymeric material SAP.
Preferably, the feeding means 175 comprise pneumatic means (not
illustrated) for controlling the metering of the absorbent polymeric material
SAP. These allow the SAP material to be metered as required to the first
feeding means 171 and more specifically, directly onto the first web NW1.

The metering and transferring means 173 are movable relative to the first



10

15

20

25

30

WO 2014/188302 PCT/IB2014/061392

13

feeding means 171. More specifically, the metering and transferring
means 173 move in such a way as to cancel the relative speed with
respect to the first feeding means 171 to allow the SAP material to be
deposited during the in line movement of the first web NW1.

To optimize deposition the intermittent feeding means 175 can be
configured between a first closed position, where the absorbent polymeric
material SAP is metered according to the predefined pattern, and a
second open position, where the absorbent polymeric material is
deposited on the first web NW1 according to the predefined pattern. In the
embodiment illustrated, the feeding means 175 comprise two parallel
perforated plates capable of relative movement. The movement of the
plates thus allows obtaining the first closed position to allow metering and
grouping of the SAP material according to the pattern defined by the
plates themselves. In the same way, the subsequent movement of the
plates allows obtaining the second open position to allow the metered
quantity of SAP material to be transferred onto the first web NW1.
Metering and grouping may thus be performed automatically.

The deposition of the SAP material onto the first web NW1 may occur by
allowing the material to drop by gravity from the perforated plates when
these are at the second open position or with the aid of auxiliary means,
for example pneumatic or electrostatic means.

Figure 8 illustrates an eighth embodiment of the forming unit 180 for
forming the absorbent pad. The unit 180 comprises a metering and
depositing station where at least one distribution of absorbent polymeric
material SAP is deposited on the first web NW1 of non-woven fabric.

In this embodiment, the metering and depositing station comprises a
containing unit 181 for the absorbent polymeric material SAP. More
specifically, the containing unit 181 for the absorbent polymeric material
(SAP) is downstream of the first feeding means 183 for feeding the first

web NW1. In the embodiment illustrated, the containing unit 181 is
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preferably of a fixed type and is in the form of an open container.

The SAP material is picked up and transferred onto the first web NW1 as
the feeding means 183 move with the web NW1 adhering to them.

A metering and transferring unit 183 for the absorbent polymeric material
SAP is integrated in the first feeding means 183. In the embodiment
illustrated, the metering means are embodied by a plurality of calibrated
cavities 185 formed on the underside surface of the metering and
transferring unit 183. In effect, the latter is in the form of a drum but might
equally be made in a different form.

Preferably, the metering and transferring unit 183 is also equipped with
pneumatic means (not illustrated) for controlling the SAP material to be
metered. More specifically, the pneumatic means are designed to hold the
SAP material by suction to guarantee the required metering in the
calibrated cavities 185.

Preferably, the first web NW1 is conveyed on the drum 183 adhering to
the revolving surface thereof in such a way as to adhere to the surface of
the calibrated cavities 185.

The pneumatic means provided on the drum 183 allow the SAP material
to be held by suction in the calibrated cavities 185 covered by the first
web NW1. The suction is such as to allow correct metering of the SAP
material. More specifically, the combined action of the suction and the
force of gravity allows metering of the SAP material to be controlled.

Since it is provided with calibrated cavities 185, the forming unit 180
allows grouping and automatic partitioning of the cells of SAP material.
The aid provided by the pneumatic means, on the other hand, allows
dynamic control of metering.

Figure 9 illustrates a ninth embodiment of the forming unit 190 for forming
the absorbent pad. The unit 190 comprises a metering and depositing
station where at least one distribution of absorbent polymeric material

SAP is deposited on the first web NW1 of non-woven fabric.
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The pad forming unit 190 comprises a metering station 195 for the SAP
material. This is embodied preferably as an endless conveyor belt. The
SAP material is fed in the form of pre-metered absorbent polymer
agglomerate of coated or uncoated type.

The first feeding means 191 for feeding the first web NW1 are in the form of a
drum but they might equally be in other forms, for example in the form of a
belt, without modifying the inventive concept of this invention.

The metering station 195 feeds the agglomerates according to the correct
spacing in such a way as to define the required pattern. Thus, the
packaging of the SAP material allows performing the steps of metering
and grouping upstream, even off the machine. Metering and grouping can
thus be modified according to product requirements without interfering
with the operations of the forming unit 190.

The operative connection between the metering station 195 and the
feeding means 191 only effects the transfer of the SAP material onto the
first web NW1.

Figure 10 illustrates a tenth embodiment of the forming unit 210 for
forming the absorbent pad. In this embodiment, the metering and
depositing station comprises a containing and feeding unit 211 for the
absorbent polymeric material SAP upstream of the first feeding means
213 for feeding the first web NW1.

Metering means for metering the absorbent polymeric material SAP are
integrated in the feeding means 213 which, preferably, are in the form of a
drum.

The drum 213 has a plurality of calibrated cavities 215 on its outer
revolving surface. The drum is preferably equipped with pneumatic means
for applying suction to the calibrated cavities 215.

The containing and feeding unit 211 is capable of depositing on the first
web NW1, which is moving on the drum 213, the required metered

quantity of SAP material.
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Grouping and partitioning of the first web NW1 are performed
subsequently on the drum 213 with the aid of the pneumatic means. In
effect, the force of suction allows the first web NW1 to adhere to the
calibrated cavities 215 and at the same time retains the correct metered
quantity of SAP material deposited thereon.

Optionally, the drum 213 may be equipped with mechanical means for
moving the SAP material placed on the surface layer of the first web NW1.
More specifically, these mechanical means might allow vibrating the SAP
material in particle form.

Figure 11a illustrates an eleventh embodiment of the forming unit 220 for
forming the absorbent pad. In this embodiment, the metering and
depositing station comprises a containing and feeding unit 221 for the
absorbent polymeric material SAP upstream of the first feeding means
222 for feeding the first web NW1.

Downstream of the first means 222 there are metering means 223 for the
deposited SAP material.

More specifically, in the embodiment described and without limiting the
invention, the first feeding means 222 and the metering means 223 are
each embodied by a drum. The metering drum 223 has a plurality of
calibrated cavities 225 made on its outer surface. Preferably, the
calibrated cavities 225 reproduce in the negative the grouping to be
obtained as clusters of the SAP material deposited on the first web NW1.
The containing and feeding unit 221 deposits the absorbent polymeric
material SAP on the first web NW1, moved in rotation by the first feeding
means 222. The SAP material is deposited in an over-abundant amount
and uniformly over the whole of the first web NW1 compared to the
amount needed to obtain the required pattern. The calibrated cavities 225
provided on the drum 223 then volumetrically meter the absorbent
polymeric material SAP on the first web NW1 of non-woven fabric by

removing the quantity of SAP material deposited in excess.
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The SAP material removed is then returned into the containing and
feeding unit 221 so it can be deposited again.

An alternative embodiment of the forming unit 220’ is illustrated in Figure
11b. This embodiment has the same features as those described above
for the forming unit 220 of Figure 11a but differs from the latter in the
different embodiment of the first feeding means 222’ for feeding the first
web NW1. Another difference is the presence of the transferring means
2227 for transferring the SAP material as it comes out of the containing
unit 221.

Preferably, the first feeding means 222’ are in the form of a linear
conveyor belt, whilst the transferring means 222” are in the form of a
drum.

The containing unit 221’ deposits a uniform but controlled quantity of SAP
material on the transferring drum 222”. This transfers the quantity of SAP
material on the first web NW1 onto a linear conveyor belt 222’ as the web
advances.

After deposition by the drum 222” there are metering means 223 for
metering the deposited SAP material. These are preferably in the form of
a drum. The metering drum 223’ has a plurality of calibrated cavities 225’
made on its outer surface. Preferably, the calibrated cavities 22%
reproduce in the negative the grouping to be obtained as clusters of the
SAP material deposited on the first web NW1.

As described for the preceding embodiment, the calibrated cavities 225’
provided on the drum 223 then volumetrically meter the absorbent
polymeric material SAP on the first web NW1 of non-woven fabric by
removing the quantity of SAP material deposited in excess.

The SAP material removed is then returned into the containing and
feeding unit 221’ so it can be deposited again.

Figure 12 illustrates a twelfth embodiment of the forming unit 230 for

forming the absorbent pad. In this embodiment, the metering and
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depositing station comprises a containing and feeding unit 231 for the
absorbent polymeric material SAP upstream of the first feeding means
232 for feeding the first web NW1.

The forming unit 230 is further provided with a transferring drum 233 for
transferring the absorbent polymeric material SAP and interposed
between the containing and feeding unit 231 and the first feeding means
232.

Further, interposed between the first feeding means 232 and the
transferring drum 233 there are metering means 234 for metering the
absorbent polymeric material SAP. The metering means 234 are
embodied preferably as a predefined template capable of reproducing a
predetermined application pattern.

The transferring drum 233 is preferably provided with a plurality of
calibrated cavities 235 on its outer revolving surface.

The containing and feeding unit 231 feeds the absorbent polymeric
material SAP to the transferring drum 233. The calibrated cavities 235
allow the SAP material to be volumetrically metered. In the same way, it is
possible to feed the SAP material continuously from the containing unit
231 to the transferring drum 233 without metering by means of the
calibrated cavities 235. In such a case, metering of the SAP material is
effected at a later stage by the metering means 234, as described below.
The metering means 234 are interposed between the first web NW1 and
the transferring drum 233. These metering means may be of a mobile
type, rotating in the same direction as, or in the opposite direction to, that
of the transferring drum 233, or they may be of a fixed type. The metering
means 234 allow depositing the absorbent polymeric material SAP on the
first web NW1 of non-woven fabric according to a predefined pattern.
More specifically, the pattern is defined by the meshwork of the grilles
which make it up. The excess SAP material is retained by the transferring

drum 233, whereas the correctly metered quantity passes through the
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metering grilles 234 and is deposited onto the first web NW1.

Figures 13a and 13b illustrate a thirteenth embodiment of the forming unit
240 for forming the absorbent pad. In this embodiment, the metering and
depositing station comprises a feeding unit (not illustrated) for feeding the
absorbent polymeric material SAP to the first feeding means 242 for
feeding the first web NW1. Preferably, the first feeding means 242 are in
the form of a linear conveyor belt, as shown by way of example in Figures
13a and 13b.

The forming unit 240 further comprises first metering means 234 for
metering the absorbent polymeric material SAP. As shown by way of
example in the drawings, these first metering means preferably comprise
means 235 for generating an electrostatic field. This allows retaining the
required quantity of absorbent polymeric material SAP, as described
below.

The forming unit 240 also comprises second metering means 234. As
shown by way of example in the drawings, these second metering means
preferably comprise pneumatic means 234 capable of removing the
excess quantity of absorbent polymeric material SAP.

The SAP material is thus fed and handled directly on the conveying
surface of the first feeding means 242. The quantity of SAP material
deposited on the surface 242 is greater than the required quantity and
can be varied dynamically.

As illustrated in Figure 13a, the electrostatic means 235 allow the
required quantity of SAP material to be retained securely on the surface
242. Next, the pneumatic means 234 operate with sufficient force to
remove the absorbent polymeric material SAP not subjected to the
electrostatic field, or subjected to it with a very weak retaining force.
Figure 13b illustrates a variant where the SAP material in excess is
removed also by gravity.

Further metering means may be used to retain and/or remove the excess
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particles without thereby modifying the inventive concept the invention is
based on.

Figure 14a illustrates a fourteenth embodiment of the forming unit 250 for
forming the absorbent pad. In this embodiment, the metering and
depositing station comprises a containing and feeding unit 251 for the
absorbent polymeric material SAP upstream of the a joining station 252
for joining the first web NW1 to the second web NW2 of non-woven fabric.
More specifically, the containing unit 251 comprises a metering device
251’. The latter is mobile between a first operating position, illustrated in
Figure 14b, and a second operating position, illustrated in Figure 14c. At
the first operating position, the metering device 251’ allows the material
SAP to be fed out according to a predetermined pattern. At the second
operating position, the metering device 251’ prevents the material SAP
from being fed out onto the webs NW1, NW2.

The joining station 252 comprises first feeding means 252’ and second
feeding means 252" for feeding the first web NW1 and the second web
NW1 of non-woven fabric, respectively. These feeding means are
preferably embodied as a pair of opposed rollers which rotate in opposite
directions.

The containing unit 251 is located above the portion where the two rollers
252’ 252" are closest together. The containing and feeding unit 251
deposits the absorbent polymeric material SAP at the portion of the first
web NW1 joined to, that is, in contact with, the second web NW2.
Preferably, the two webs NW1, NW2 are joined to each other by one or
more ultrasound devices. The metering and/or grouping of the absorbent
polymeric material SAP is accomplished by the intermittent depositing
action. This is determined by interrupting feed upstream, in the containing
unit 251 of the metering device 2571°, as illustrated in Figures 14b-14c.
Alternatively, or concurrently, the metering, grouping or partitioning of the

SAP material may be accomplished by varying the joining pattern in the
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joining station 252. In such case, this will be determined by the depositing
matrix formed on at least one of the two rollers 252, 252”.

Figure 15 illustrates a fifteenth embodiment of the forming unit 260 for
forming the absorbent pad. In this embodiment, the metering and
depositing station comprises a joining station 254 for joining the first web
NW1 to the second web NW2 of non-woven fabric. Preferably, the joining
station 254 is equipped with an ultrasound device for sealing the webs
NW1, NW2.

The forming unit 260 further comprises a metering and depositing station
253. Preferably, this station is equipped with a plurality of applicator
means 253’ on the outer revolving surface. In the embodiment illustrated,
the applicator means 253’ comprise a plurality of equidistant needles
along the entire surface perimeter.

The joining station 254 makes a plurality of empty pockets 254’ by joining
the first web NW1 of non-woven fabric to the second NW2. More
specifically, the pockets 254’ are made by joining together the two webs
NW1, NW2 by ultrasound sealing at predetermined constant spacing.
That way, partitioning and grouping of the SAP material is accomplished
beforehand by the pockets 254’, thereby avoiding the risk of the material
migrating within the pad and without using supporting matrices.

The containing and feeding unit 253, downstream of the joining station
254, feeds the absorbent polymeric material SAP to the empty pockets
254 made. Feeding is preferably accomplished using the plurality of
needles 253’, that is to say, by injection.

The embodiments described herein may be combined in different ways to
obtain further embodiments not illustrated but falling within the scope of

the inventive concept.
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CLAIMS

1. A machine for making absorbent sanitary articles, said articles

comprising at least an impermeable outer layer and an absorbent pad

superposed on said outer layer, said machine comprising at least a

feeding line for feeding the outer layer and a forming unit (110) for forming

the absorbent pad, the forming unit (110) comprising:

- first feeding means (111) for feeding a first web (NW1) of non-woven
fabric;

- second feeding means for feeding a second web of non-woven fabric;

- a joining station for joining the first web (NW1) to the second web of
non-woven fabric;

- a metering and depositing station where at least one distribution of
absorbent polymeric material (SAP) is deposited on the first web (NW1)
of non-woven fabric;

said machine being characterized in that said metering and depositing

station comprises:

- a containing and feeding unit (112) of said absorbent polymeric
material (SAP) upstream of said first feeding means (111) of said first
web (NW1);

- metering and transferring means (113) of said absorbent polymeric
material (SAP), these metering and transferring means (113) being
interposed between the containing and feeding unit (112) and the first
feeding means (111) and being provided with a plurality of calibrated
cavities (114) on the outer surface;

said containing and feeding unit (112) feeding the absorbent polymeric

material (SAP) to the metering and transferring means (113), the

calibrated cavities (114) volumetrically metering of said absorbent
polymeric material (SAP) on said first web (NW1) of non-woven fabric.

2. A machine for making absorbent sanitary articles, said articles

comprising at least an impermeable outer layer and an absorbent pad
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superposed on said outer layer, said machine comprising at least a
feeding line for feeding the outer layer and a forming unit (140) for forming
the absorbent pad, said forming unit (140) comprising:

- first feeding means (143) for feeding a first web (NW1) of non-woven
fabric;

- second feeding means for feeding a second web of non-woven fabric;

- a joining station for joining the first web (NW1) to the second web of
non-woven fabric;

- a metering and depositing station where at least one distribution of
absorbent polymeric material (SAP) is deposited on the first web (NW1)
of non-woven fabric;

said machine being characterized in that said metering and depositing
station comprises:

- a containing and feeding unit (142) of said absorbent polymeric
material (SAP);

- metering and transferring means (143) for the absorbent polymeric
material (SAP), these metering and transferring means (143) being
located downstream of the containing and feeding unit (142) and being
provided with a plurality of calibrated cavities (144) on the outer
surface;

said containing and feeding unit (142) being provided with pneumatic

means able to feed the first web (NW1) adhering to the calibrated cavities

(144), the containing and feeding unit (142) feeding the absorbent

polymeric material (SAP) to the metering and transferring means (143) on

the first web (NWH1), the calibrated cavities (144) dividing the first web

(NW1) into cells and volumetrically metering the absorbent polymeric

material (SAP) into the cells.

3. A machine for making absorbent sanitary articles, said articles

comprising at least an impermeable outer layer and an absorbent pad

superposed on the outer layer, said machine comprising at least a feeding



10

15

20

25

WO 2014/188302 PCT/IB2014/061392

24

line for feeding the outer layer and a forming unit (150) for forming the

absorbent pad, said forming unit (150) comprising:

- first feeding means (151) for feeding a first web (NW1) of non-woven
fabric;

- second feeding means for feeding a second web of non-woven fabric;

- a joining station for joining the first web (NW1) to the second web of
non-woven fabric;

- a metering and depositing station where at least one distribution of
absorbent polymeric material (SAP) is deposited on the first web (NW1)
of non-woven fabric;

said machine being characterized in that said metering and depositing
station comprises at least a containing and feeding unit (152) for
containing the absorbent polymeric material (SAP) and feeding it to the
first feeding means (151) for feeding the first web (NW1) of non-woven
fabric, the containing and feeding unit (152) being provided at least with
an intermittent metering unit (155) of the point or matrix type for the
absorbent polymeric material (SAP) and able to feed the absorbent
polymeric material (SAP) on the first web (NW1) in a predefined pattern.

4. A machine for making absorbent sanitary articles, said articles

comprising at least an impermeable outer layer and an absorbent pad

superposed on the outer layer, the machine comprising at least a feeding
line for feeding the outer layer and a forming unit (160) for forming the
absorbent pad, said forming unit (160) comprising:

- first feeding means (161) for feeding a first web (NW1) of non-woven
fabric;

- second feeding means for feeding a second web of non-woven fabric;

- a joining station for joining the first web (NW1) to the second web of

non-woven fabric;
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- a metering and depositing station where at least one distribution of
absorbent polymeric material (SAP) is deposited on the first web (NW1)
of non-woven fabric;

said machine being characterized in that said metering and depositing

station comprises:

- a containing unit (162) for containing the absorbent polymeric material
(SAP) and located upstream of the first feeding means (161) for feeding
the first web (NW1), the containing unit (162) being of the fixed type;

- a metering and transferring unit (163) for the absorbent polymeric
material (SAP) mobile between said containing unit (162) and said first
feeding means (161), said metering and transferring unit (163) being
provided with metering means (165) on an outer surface;

the metering and transferring unit (163) feeding the absorbent polymeric

material (SAP) to the first feeding means (161), the metering means (165)

arranging the absorbent polymeric material (SAP) on the first web (NW1)

of non-woven fabric according to a predefined pattern.

5. A machine for making absorbent sanitary articles, the articles

comprising at least an impermeable outer layer and an absorbent pad

superposed on the outer layer, the machine comprising at least a feeding
line for feeding the outer layer and a forming unit (190) for forming the
absorbent pad, the forming unit (190) comprising:

- first feeding means (193) for feeding a first web (NW1) of non-woven
fabric;

- second feeding means for feeding a second web of non-woven fabric;

- a joining station for joining the first web (NW1) to the second web of
non-woven fabric;

- a metering and depositing station (195) where at least one distribution
of absorbent polymeric material (SAP) is deposited on the first web

(NW1) of non-woven fabric;
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said machine being characterized in that said metering and depositing

station (195) feeds said absorbent polymeric material (SAP) to said first

web (NW1) of non-woven fabric in the form of pre-metered agglomerate of
the coated or uncoated type.

6. A machine for making absorbent sanitary articles, said articles

comprising at least an impermeable outer layer and an absorbent pad

superposed on the outer layer, said machine comprising at least a feeding
line for feeding the outer layer and a forming unit (220) for forming the
absorbent pad, said forming unit (220) comprising:

- first feeding means (222) for feeding a first web (NW1) of non-woven
fabric;

- second feeding means for feeding a second web of non-woven fabric;

- a joining station for joining the first web (NW1) to the second web of
non-woven fabric;

- a metering and depositing station where at least one distribution of
absorbent polymeric material (SAP) is deposited on the first web (NW1)
of non-woven fabric;

said machine being characterized in that said metering and depositing

station comprises:

- a containing and feeding unit (221) for the absorbent polymeric
material (SAP) upstream of the first feeding means (222) for feeding
the first web (NW1);

- metering means (223) for the absorbent polymeric material (SAP),
these metering means (223) being located downstream of the first
feeding means (222) and being provided with a plurality of calibrated
cavities (225) on the outer surface;

the containing and feeding unit (221) feeding the absorbent polymeric

material (SAP) to the first web (NW1) and the calibrated cavities (225)

volumetrically metering the absorbent polymeric material (SAP) on the
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first web (NW1) of non-woven fabric by removing the amount of absorbent

polymeric material (SAP) fed in excess.

7. A machine for making absorbent sanitary articles, said articles

comprising at least an impermeable outer layer and an absorbent pad

superposed on the outer layer, said machine comprising at least a feeding
line for feeding the outer layer and a forming unit (230) for forming the
absorbent pad, said forming unit (230) comprising:

- first feeding means (232) for feeding a first web (NW1) of non-woven
fabric;

- second feeding means for feeding a second web of non-woven fabric;

- a joining station for joining the first web (NW1) to the second web of
non-woven fabric;

- a metering and depositing station where at least one distribution of
absorbent polymeric material (SAP) is deposited on the first web (NW1)
of non-woven fabric;

said machine being characterized in that said metering and depositing

station comprises:

- a containing and feeding unit (231) for the absorbent polymeric
material (SAP) upstream of the first feeding means (232) for feeding
the first web (NW1);

- transferring means (233) for the absorbent polymeric material (SAP),
these transferring means (233) being interposed between the
containing and feeding unit (231) and the first feeding means (232) and
being provided with a plurality of calibrated cavities (235) on the outer
surface;

- metering means (223) for metering the absorbent polymeric material
(SAP) and being interposed between the transferring means (233) and
the first web (NW1);

said containing and feeding unit (231) feeding the absorbent polymeric

material (SAP) to the transferring means (233), the calibrated cavities
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(235) volumetrically metering the absorbent polymeric material (SAP), and

the metering means (223) allowing the absorbent polymeric material

(SAP) to be deposited on the first web (NW1) of non-woven fabric

according to a predefined pattern by removing the amount of absorbent

polymeric material (SAP) fed in excess.

8. A machine for making absorbent sanitary articles, said articles

comprising at least an impermeable outer layer and an absorbent pad

superposed on the outer layer, said machine comprising at least a feeding
line for feeding the outer layer and a forming unit (240) for forming the
absorbent pad, the forming unit (240) comprising:

- first feeding means (242) for feeding a first web (NW1) of non-woven
fabric;

- second feeding means for feeding a second web of non-woven fabric;

- a joining station for joining the first web (NW1) to the second web of
non-woven fabric;

- a metering and depositing station where at least one distribution of
absorbent polymeric material (SAP) is deposited on the first web (NW1)
of non-woven fabric;

said machine being characterized in that said metering and depositing

station comprises:

- a feeding unit for feeding the absorbent polymeric material (SAP) on
the first feeding means (242) for feeding the first web (NW1);

- first metering means (235) for metering the absorbent polymeric
material (SAP) by creating an electrostatic field able to retain the
desired amount of the absorbent polymeric material (SAP);

- second metering means (234) able to remove the amount of the
absorbent polymeric material (SAP) fed in excess, preferably by
pneumatic means able to remove the absorbent polymeric material

(SAP) not subjected to the electrostatic field.
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9. A machine for making absorbent sanitary articles, said articles

comprising at least an impermeable outer layer and an absorbent pad

superposed on the outer layer, said machine comprising at least a feeding
line for feeding the outer layer and a forming unit (250) for forming the
absorbent pad, the forming unit (250) comprising:

- first feeding means (252’) for feeding a first web (NW1) of non-woven
fabric;

- second feed means (252”) for feeding a second web (NW2) of non-
woven fabric;

- ajoining station (252) for joining the first web (NW1) to the second web
(NW2) of non-woven fabric;

- a metering and depositing station where at least one distribution of
absorbent polymeric material (SAP) is deposited on the first web (NW1)
of non-woven fabric;

said machine being characterized in that said metering and depositing

station comprises a containing and feeding unit (251) for containing and

feeding the absorbent polymeric material (SAP) upstream of the joining
station (252) for joining the first web (NW1) to the second web (NW2) of
non-woven fabric;

the containing and feeding unit (251) depositing the absorbent polymeric

material (SAP) at the portion of the first web (NW1) joined to the second

web (NW2);

the metering of said absorbent polymeric material (SAP) being

accomplished by the intermittent depositing action and/or by the joining

pattern in the joining station (252).

10. A machine for making absorbent sanitary articles, said articles

comprising at least an impermeable outer layer and an absorbent pad

superposed on the outer layer, the machine comprising at least a feeding
line for feeding the outer layer and a forming unit (260) for forming the

absorbent pad, the forming unit (260) comprising:
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- first feeding means for feeding a first web (NW1) of non-woven fabric;
- second feeding means for feeding a second web (NW2) of non-woven
fabric;
- ajoining station (254) for joining the first web (NW1) to the second web
5 (NW2) of non-woven fabric;
- a metering and depositing station (253) where at least one distribution
of absorbent polymeric material (SAP) is deposited on the first web
(NW1) of non-woven fabric;
said machine being characterized in that the joining station (254) makes a
10 plurality of empty pockets (254’) by joining the first web (NW1) to the
second web (NW2) of non-woven fabric;
said metering and depositing station (253) comprises a containing and
feeding unit for the absorbent polymeric material (SAP) downstream of the
joining station (254) and able to feed the absorbent polymeric material

15 (SAP) to the empty pockets (254’) by injection.
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This International Searching Authority found multiple inventions in this international application, as follows:
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3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 6

machine for making absorbent articles comprising a feeding
unit upstream of feeding means and comprising metering means
with a plurality of cavities

2. claim: 2

machine for making absorbent articles comprising metering
means downstream of a feeding unit; wherein the feeding unit
is provided with pneumatic means

3. claim: 3

machine for making absorbent articles comprising a feeding
unit provided with at least an intermittent metering

4, claim: 4

machine for making absorbent articles comprising metering
means providing a predefined pattern of SAP

5. claim: 5

machine for making absorbent articles comprising a
depositing station which deposits the SAP as a pre-metered
agglomerate

6. claim: 7

machine for making absorbent articles comprising a feeding
unit upstream of feeding means; transferring means provided
with a plurality of cavities; metering means interposed
between said transferring means and the first web

7. claim: 8

machine for making absorbent articles comprosing a feeding
unit; first and second metering means

8. claim: 9

machine for making absorbent article having a metering and
depositing station comprising a storing and feeding unit
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

9. claim: 10

machine for making absorbent article which has a joining
station which provides a plurality of empty pockets




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/IB2014/061392
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 2412346 Al 01-02-2012 CN 102361612 A 22-02-2012
EP 2412346 Al 01-02-2012
JP 5264583 B2 14-08-2013
JP 2010220768 A 07-10-2010
US 2012056347 Al 08-03-2012
WO 2010109986 Al 30-09-2010

EP 1621165 Al 01-02-2006 AT 464034 T 15-04-2010
AU 2005269573 Al 09-02-2006
CA 2575465 Al 09-02-2006
CA 2717303 Al 09-02-2006
CN 1988863 A 27-06-2007
EP 1621165 Al 01-02-2006
EP 2238953 A2 13-10-2010
EP 2292199 Al 09-03-2011
ES 2343955 T3 13-08-2010
ES 2397213 T3 05-03-2013
JP 5128642 B2 23-01-2013
JP 2010246990 A 04-11-2010
KR 20070029272 A 13-03-2007
US 2006024433 Al 02-02-2006
US 2011017398 Al 27-01-2011
WO 2006014854 Al 09-02-2006
ZA 200700387 A 25-09-2008

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - wo-search-report
	Page 55 - wo-search-report
	Page 56 - wo-search-report
	Page 57 - wo-search-report
	Page 58 - wo-search-report

