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(57) Abréegée/Abstract:
The invention relates to a method for producing a tampon (T) wrapped In a protective cover, from a preform (V) which Is preferably

pre-formed by winding a fibrous nonwoven strip. Said preform (V) Is formed Iin such a way as to form the tampon In separate
compression steps by compression forces acting thereon from the outside, and Is provided with a film sleeve (10) as a protective
cover tightly surrounding the tampon (T), for the individual wrapping thereof. The aim of the invention Is to reduce the production
means require to produce a tampon, especially a non-circular tampon, up to the individual wrapping thereof in the protective cover.
To this end, the essentially cylindrical preform (V) Is arranged in the film sleeve (10) surrounding at least the envelope surface of the
preform (V), before the last deformation step (15). The preform (V) is then supplied, with the surrounding film sleeve (10), to the last
step (15), and formed between at least two compression jaws (20a, 20b) that can be moved In relation to each other, until a non-

cylindrical end form Is obtained.
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Abstract

A method is proposed for producing a tampon (T) packaged in a protective sleeve
made from a preform (V) which is preferably formed by winding a strip of fibrous non-
woven material. The preform (V) is shaped to form the tampon in separate pressing
stages by pressure forces acting on it from outside, and is individually packaged by
providing it with a film sleeve (10) tightly enclosing the tampon (T) serving as a

protective sleeve.

In order to reduce the complexity involved in producing a tampon, and in particular a
non-round tampon, to the point at which its is individually packaged in the protective
sleeve, the substantially cylindrical preform (V) is already paced in the film sleeve
(10) surrounding at least the external surface of the preform (V) before the final
forming stage (15). The preform (V) including the film sleeve (10) surrounding it is
then fed to the final stage (15), where it is formed between at least two pressing jaws
(20a, 20b) which can be displaced relative to on another until it has assumed its final
non-cylindrical shape.
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METHOD FOR PRODUCING A TAMPON WRAPPED IN A PROTECTIVE COVER

The invention relates to a method of producing a tampon packaged in a protective
sleeve, made from a preform preferably formed by winding a strip of fibrous non-
woven material, which is shaped to form the tampon in separate forming stages by
means of pressure forces acting on the preform from outside, and which is indi-
vidually packaged by providing it with a film sleeve tightly enclosing the tampon

serving as a protective sleeve.

A widely known method of producing tampons (menstruation tampons) is known from
patent specification DE 39 34 153 C2. In this instance, the process of pressing the
preform made from a wound strip of fibrous non-woven material takes place in
several stages. During a first stage, forming takes place by means of two groups of
pressing jaws which can be fed centripetally with respect to the longitudinal axis and
are provided with pressing edges in order to impart to the preform the shape of a
ribbed tampon with longitudinal grooves and ribs disposed in between. By means of a
ram, the preform is axially ejected from the pressing jaws, which remain in the closed
a or slightly open position, and is pressed by means of an adjoining forming tool. This
forming tool is of a conical design with an inlet diameter corresponding to the external

diameter of the preform and an outlet diameter corresponding to the final external

diameter of the tampon.

For packaging and hygiene purposes, the tampon is then provided with a protective
sleeve, which tightly encloses the tampon. The protective sleeve is cut from a sleeve
of film. As the tarnpon is being inserted in the film sleeve, the essentially cylindrical
shape of the tampon facilitates the process of introducing it axially into the film
sleeve, which is likewise cylindrical. In order to finish the protective sleeve. the film
sleeve then has to be closed, for which purpose suitable methods are described in
patent specifications DE 19 55 600 C1 and EP 1 010 622 A1, for example.

The methods outlined above can be used to produce and package virtually all

tampons of a substantially circular cross-section. However, tampons with a cross-
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sectional surface other than a circular shape have already been proposed, for ex-
ample in patent specification DE 18 15 373 A, for example tampons with slightly
elliptical or oval cross-sections. Introducing such tampons into a prefabricated film

sleeve requires more complex apparatus.

The underlying objective of the invention is to reduce the complexity involved in
producing a tampon, and in particular a tampon that is not round. to the point at which

its is individually packaged in a protective sleeve.

In order to achieve this objective, a method of the type outlined above is proposed,
whereby the substantially cylindrical preform is already placed in the fiim sleeve
surrounding at least the external surface of the preform before the final forming
stage, and the preform including the film sleeve surrounding it is then fed to the final
forming stage, where it is formed between at least two pressing jaws which can be

moved relative to one another until it has assumed a non-cylindrical final shape.

The invention is therefore based on the principle of providing the tampon with the film
sleeve even before performing the last, i.e. final shaping process. Only then is the
preform fed to the final forming stage. This final process of applying pressure takes
place between at least two pressing jaws which can be moved relative to one another
and continues until the final non-cylindrical cross-sectional shape is imparted to the
tampon. This being the case, use is made of the fact that, taking a predefined cross-
sectional surface, the circumference extending round this surface is at its smallest if
the surface is a circular surface. Conversely, changing a circular cross-section into a
different cross-sectional shape whilst keeping the circumference constant leads to a
reduction in cross-section and, provided a volume is enclosed, to a compaction of the
surrounded material. The final pressing stage proposed by the invention therefore
causes an additional compaction of the fibrous material in the tampon, provided a film
material with a sufficiently low stretching capacity is used.

In the case of one embodiment of the invention. it is proposed that the two ends of
the film sleeve be closed before the preform including the film sleeve completely *
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surrounding it is fed to the final forming stage. However, of even greater advantage is
a sequence whereby the two ends of the film sleeve are not closed until after the

preform has been shaped between the pressing jaws to its final shape.

In terms of the film sleeve, the aim is to opt for a film material that has as low a

stretching capacity as possible. In one embodiment, a film material with a base of

cellophane or polypropylene is proposed for this purpose.

Other details and advantages will become apparent from the following description of
an example of an embodiment, illustrated in the appended drawings. These

specifically illustrate the following:

Figure 1 a schematic diagram of the main components of a device for pressing

and individually packaging tampons;

Figure 2 a cross-section on a larger scale along plane Il-ll indicated in Figure 1,
including a tampon preform enclosed by a film sleeve:

Figure 3 the finished tampon after it has passed through the final pressing stage
and

Figure 4 a mathematical illustration of the forces at play in the compaction of the

tampon cross-section and once the final pressure has been applied.

The device illustrated on a simplified basis in Figure 1 enables the method proposed
by the invention to be implemented. Reference number 1 denotes a pressing tool
which, in the embodiment illustrated as an example here, is made up of eight
pressing Jaws 1a displaceable in the radial direction. The pressing jaws 1a are
provided with pressing surfaces and also each have a pressing edge 1b, each of
which projects even farther in the radial direction. When the pressing jaws 1a of the
pressing tool have been closed after introducing a blank of any cross-sectional shape
made from absorbent fibres, a preform V is produced with a core of higher density
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and a peripheral zone of axially extending ribs and longitudinal grooves extending
between the ribs which will improve the absorption behaviour of the subsequently

finished tampon.

The preform V is axially ejected from the pressing tool 1 by means of an ejector ram,
although this is not lllustrated in the drawing. Disposed after the pressing tool 1 in the
ejection direction Is a forming tool 4 with a conically tapering internal contour. The

inlet diameter 4a of the forming tool 4 is the same as or slightly bigger than the
external diameter of the preform V. The outlet diameter 4b of the forming tool 4
defines the external diameter of the preform as it leaves the forming tool 4, its

diameter being thus further reduced. The forming tool 4 therefore represents the

second forming stage for the preform V.

Adjoining the outlet diameter 4b of the forming tool 4, again in the ejection direction,
IS an albeit thin-walied but rigid guide sleeve 6, which tapers out at its other end in a

ramp 7.

From the other end, i.e. from the right-hand side of Figure 1, a cylindrical film sleeve
10 prefabricated elsewhere can be pushed axially onto the ramp 7 of the thin-walled
guide sleeve 6. The film sleeve 10 is a cylindrically smooth, non-profiled sleeve made
from a cellophane film or polypropylene film that is impervious to moisture. At its rear
end, denoted by 10a, it may already have a sealed closure, e.g. by heat sealing. The
front, rounded end is then closed, preferably also by heat sealing. Within the context
of the invention, the film material used for the film sleeve 10 should have a relatively
low stretching capacity, i.e. a low expansion behaviour under tensile load, at least in

the circumferential direction.

In order to enclose the preform V completely with film material, the film sleeve 10 is
longer than the preform V, even if the rear end 10a has been closed beforehand.

The diameter of the preformed cylindrical film sleeve 10 is only slightly bigger than

the diameter of the preform V pushed along the cylindrical guide sleeve 6 to enable
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the round preform 1 to be pushed into the cylindrically preformed film sleeve 10

unhindered.

As indicated by arrow 11 in Fig. 1, the preform V including the film sleeve 10 sur-
rounding Iits entire length, is then transferred to a third forming stage, the pressing
stage 15. In the third forming stage, the preform V is firstly positioned in alignment
with a pressing chamber 16. By means of a ram 17 which is able to move axially in
the direction towards the pressing chamber 16, the preform V then arrives in the
pressing chamber 16, which is bounded by pressing or pressure plates 20a, 20b on
two sides in the embodiment illustrated as an example here. These are able to move
relative to one another, for which purpose it is already sufficient if only one of the two

pressing or pressure plates is able to move relative to the other.

As may be seen from Figure 2, each pressure plate 20a, 20b has a pressing or
pressure surface 21 with a slight spherical depression. The preform V, which is still
substantially cylindrical at this point in time, is positioned centrally between the
pressure surfaces 21. As indicated by the pressure arrows 22, the pressure plates
20a, 20b, either one of them or both them, move towards one another, so that the
preform V disposed between them is formed again and is so conforming to the
contour of the spherical depressions of the pressure surfaces 21. In the example
llustrated here, the initially circular cylindrical cross-section of the preform V is
shaped to produce a more oval cross-section of the now finished tampon T, as shown

by the cross-section illustrated in Figure 3.

However, it would also be possible to use forming process leading to other non-round
cross-sections. Instead of two pressure plates 20a, 20b, it would also be possible to
work with three or more pressure plates. Furthermore, forming in the final pressing
stage need not necessarily resulit in a slightly oval cross-section. Depending on the
shape of the pressure surfaces 21, forming to produce an elliptical cross-section or

other non-round cross-sections would also be possible.
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Heating elements may be integrated in the pressure plates 20a, 20b in order to heat

the pressure surfaces 21 as they close.

Figure 4 is a geometrical illustration of the additional compaction of the tampon which
takes place in the final forming stage. Since the film material used for the film of the
film sleeve has a relatively low stretching capacity, the circumference U of the film
sleeve and hence the tampon remain identical before and after the final pressing
stage. However, this simultaneously leads to a reduction in the cross-sectional
surface from F4 to F,. At the same time, the radius R, of the circle is reduced to the
smaller reference radius R; of an oval. Since the fibrous material of the tampon
enclosed by the film sleeve can not go anywhere else, this results in an additional
compaction of the fibrous material accompanied by an increase in the internal

pressure from P¢ to P, during the change from a circular cross-section to the oval

cross-section.
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List of reference numbers

1 Pressing tool

1a Pressing jaw

1b Pressing edge

4 Forming tool

4a Iniet diameter

4b Outlet diameter
Cylindrical guide sleeve

I4 Ramp

10 Film sleeve

10a Closed end of the film sleeve

11 Arrow

15 Final forming stage

16 Pressing chamber

17 Ram

20 Pressure plate

20b  Pressure plate

21 Pressure surface

22 Pressure arrow

F Surface
F Surface
R Radius
R> Radius

T (Finished) tampon
U Circumference
V Preform
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Claims
1. Method of producing a tampon (T) packaged in a protective sleeve, which is

made from a preform (V) preferably formed by winding a strip of fibrous non-woven
material which is shaped to form the tampon (T) in separate forming stages by

pressure forces acting on the preform (V) from outside, and which is individually
packaged by providing it with a film sleeve tightly enclosing the tampon serving as a
protective sleeve, wherein the substantially cylindrical preform (V) is already placed
in the film sleeve (10) enclosing at least the external surface of the preform (V) before
the final forming stage (15), and the preform (V) including the film sleeve (10)
surrounding it is then fed to the final forming stage, where it is formed between at
least two pressing jaws (20a, 20b) which can be displaced relative to one another

until it has assumed its final non-cylindrical final shape.

2. Method as claimed in claim 1, wherein the preform is formed to an elongate

cross-section between the pressing jaws (20a, 20b).

3. Method as claimed in claim 1 or claim 2, wherein the pressing jaws (20a, 20b)
are heated.
4. Method as claimed in claim 1, 2 or claim 3, wherein the two ends of the film '

sleeve (10) are closed before the preform (V) including the film sleeve (10)
completely surrounding it is fed to the final forming stage (15).

S. Method as claimed in claim 1, 2 or claim 3, wherein the two ends of the film
sleeve (10) are not closed until after the preform (V) has been formed to its final

shape between the pressing jaws (20a, 20b).

6. Method as claimed in one of the preceding claims, whereby the use of a film
sleeve (10) made from a film material with a base of cellophane or polypropylene

having a low capacity to stretch.



CA 02617840 2008-02-04

PCT/EP2006/007639

WO 2007/017173

1/2

74@‘!‘45

'y

V

DA

- _—-—-}
10a
1%

Il T T
- = -»

10

V

— dn . . e g A -

6

— . YUE W WS et VS G gy W N e

//M

XK
40

S
AVAY.

»

TS
Sav,

\, 2

9.

)

\ /
"

.

& M
0 .

X

N\,

w

3
%

AVAVAP.
REX

h

|

XD
X X

(XXX

3
W
16 1a

AN R
‘ “’\“”« ."".’l
K

OO0
(XXAX
.%%%%sy

A/
O0R
KX
W ALY

ALY

XX/
Y ,?s:
/A
X

10




CA 02617840 2008-02-04

Ve -

WO 2007017173 PCT/EP2006/007659
212







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - abstract drawing

