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PROCESS AND EQUIPMENT FOR THE MANUFACTURE OF PACKS

FOR COSMETIC, MEDICINAL, PHARMACEUTICAL PRODUCTS OR

THE LIKE

Technical Field

The present invention relates to a process for the manufacture of packs for

cosmetic, medicinal, pharmaceutical products or the like, and to the relative

equipment.

Background Art

It is common knowledge that some cosmetic, medicinal or pharmaceutical

products are distributed on the market inside special packs in the shape of

elongated tubes, conventionally called "sticks" due to their particular slim and

elongated shape.

These sticks consist of a tubular element in plastic that extends lengthwise and

has a first open end re-closable with a cap, and a second open end that is to be

heat sealed once the cosmetic, medicinal or pharmaceutical product has been

placed inside.

By its first open end, the stick usually has a threaded neck, onto which the cap

can be screwed and which is associated to a dispensing body for the controlled

application of the product to the user/patient.

The dispensing body, for example, consists of a shaped spout, sometimes

flexible to adapt to the application surface, with a hole through which the

product exits.

In addition, the dispensing body is obtained in a single body piece with a

threaded neck or, alternatively, it consists of a separate element that can be

interlocked into the neck.

The process for the manufacture of these packs consists of several operations.

The tubular element, for example, is obtained by extruding the plastic material

through a shaped tube drawing plate while the threaded neck is obtained by

injection moulding which is then heat sealed onto the first open end of the

tubular element.

To the tube obtained in this way, the dispensing body is then applied if it is not

already incorporated in the threaded neck.



Lastly, after the cap has been screwed onto the threaded neck, the tubular

element is filled with the cosmetic, medicinal or pharmaceutical product and the

second open end is then closed by heat sealing.

This manufacturing process has some drawbacks which are mostly connected to

the extrusion of the tubular element which is often found to be impractical and

difficult to do and which does not always result in packs with a sufficiently

good surface quality.

Neither should we forget that making the tubular element by extrusion and the

threaded neck by injection moulding inconveniently means that the two

components have to be heat sealed which increases the complexity of the

process and lengthens overall production time.

Object of the Invention

The main aim of the present invention is to provide a process and equipment for

the manufacture of packs for cosmetic, medicinal, pharmaceutical products or

the like, that allow to produce high quality packs in a practical, easy and

functional way.

Another object of the present invention is to provide a process and equipment

that allow to overcome the mentioned drawbacks of the prior art within the

ambit of a simple, rational and low cost solution.

The objects mentioned above are all achieved by this process for the

manufacture of packs for cosmetic, medicinal, pharmaceutical products or the

like, comprising at least the step of:

- forming an elongated element, substantially tubular in shape, in plastic

material, to contain a cosmetic, medicinal, pharmaceutical product or the

like, said element comprising a first open end and a second open end

opposite the first;

characterised in that said forming comprises the steps of:

- supplying at least one internally hollow outer mould and one inner core

insertable in said mould to define a forming interspace of said element

between the mould and the core with a first and second ring-shaped edge

corresponding to said first and said second open end of the element

respectively;



- injecting under pressure said plastic material at the fluid state inside said

interspace through an injection duct obtained by at least one of either

said first or said second edge of the interspace;

- hardening said plastic material.

The objects mentioned above are all achieved also by the present equipment for

the manufacture of packs for cosmetic, medicinal, pharmaceutical products or

the like, characterised in that it comprises at least one internally hollow outer

mould and at least one inner core insertable in said mould to define a forming

interspace between the mould and the core to form at least one elongated

element, substantially tubular in shape, to contain a cosmetic, medicinal,

pharmaceutical product or the like, that has a first open end and a second open

end opposite the first, said interspace having a first and a second ring-shaped

edge corresponding to said first and said second open end of the element

respectively, and at least one of either said mould or said core comprising at

least one injection duct for the injection under pressure of plastic material at the

fluid state inside said interspace, which is obtained by at least one of either said

first or said second edge of the interspace.

Brief Description of the Drawings

Further characteristics and advantages of the present invention will appear more

evident from the detailed description of some preferred but not exclusive

embodiments of a process and equipment for the manufacture of packs for

cosmetic, medicinal, pharmaceutical products or the like, illustrated indicatively

by way of non limiting example, in the attached drawings wherein:

figure 1 is an axonometric schematic and partial view of a possible embodiment

of the equipment according to the invention;

figure 2 is a plan view, on an enlarged scale, of a part of figure 1;

figure 3 is a section view, on an enlarged scale, of the equipment of figure 1 in

the injection phase;

figure 4 is an axonometric view of the element formed by means of the

equipment of figure 1;

figure 5 is an axonometric view of the element of figure 4 in a subsequent phase

of processing;



figure 6 is an axonometric schematic and partial view of an alternative

embodiment of the equipment according to the invention;

figure 7 is a section view, on an enlarged scale, of the equipment of figure 6 in

the injection phase;

figure 8 is an axonometric view of the element formed by means of the

equipment of figure 6;

figure 9 is an axonometric view of the element of figure 8 in a subsequent phase

of processing.

Embodiments of the Invention

With special reference to such figures, by 1 is globally designated an equipment

for the manufacture of packs for cosmetic, medicinal, pharmaceutical products

or the like.

The equipment 1 comprises at least one internally hollow outer mould 2, inside

which at least one inner core 3 is insertable.

Once the inner core 3 is inserted inside the outer mould 2, between the mould

and the core a forming interspace 4 is obtained for forming an element 5.

The inside shape of the outer mould 2, in effect, serves to form the outer surface

of the element 5 while the outer surface of the inner core 3 allows moulding its

inner surface.

The element 5 is the stick type or the like, to contain a cosmetic, medicinal

and/or pharmaceutical product, it has an elongated tubular shape with a first

open end 6 and a second open end 7 opposite the first.

The interspace 4 has a first edge 8 and a second edge 9, ring-shaped, that

correspond to the first open end 6 and to the second open end 7 of the element 5

respectively.

In a first embodiment of the equipment 1 illustrated in figures 1 to 3, the outer

mould 2 comprises a first half shell 10 and a second half shell 11, that are

approachable and separable one from the other and which have longitudinal

hollows 12 reciprocally couplable for forming corresponding longitudinal

halves of the side surface of the element 5.

The half shells 10 and 11, once coupled together, define a longitudinal opening

13 substantially of a truncated conical shape that is adjacent to the second edge



9 of the interspace 4 and allows the longitudinal introduction of the inner core 3.

In addition to the first and second half shells 10 and 11, the outer mould 2 has a

first auxiliary half shell 14 and a second auxiliary half shell 15, approachable

and separable one from the other and suitable for forming a threaded neck 16 on

the element 5 where the first open end 6 is.

In detail, the first auxiliary half shell 14 and the second auxiliary half shell 15

are associated, in an integral way, to the first half shell 10 and to the second half

shell 11 respectively.

Different embodiments of the outer mould 2 are not, however, excluded where,

for example, the first half shell 10 and the first auxiliary half shell 14 are made

in a single body piece by material removal processing starting from a single

initial piece or where, similarly, it is the second half shell 11 and the second

auxiliary half shell 15 to be made in a single body piece.

The auxiliary half shells 14 and 15, once the outer mould 2 is closed, define an

auxiliary longitudinal opening 17, substantially of a truncated conical shape,

that is adjacent to the first edge 8 of the interspace 4.

The auxiliary longitudinal opening 17 allows the longitudinal introduction of an

auxiliary inner core 18 which serves to form the inner surface of the threaded

neck 16.

In actual facts, in the assembly configuration, the free end of the auxiliary inner

core 18 inserted in the outer mould 2 through the auxiliary longitudinal opening

17 is against the free end of the inner core 3 introduced through the longitudinal

opening 13 (figure 3).

However, alternative embodiments are possible where, for example, there is no

auxiliary inner core 18, the bottom of the auxiliary half shells 14 and 15 is

substantially closed and the inner core 3 is shaped to allow the formation of the

inner surface of the threaded neck 16 as well.

Usefully, in the first and in the second half shell 10 and 11 an injection duct 19

is obtained by means of which plastic material at the fluid state can be injected

under pressure inside the interspace 4.

This injection duct is obtained where the second edge 9 of the interspace 4 is

and has a widened portion 20 where the plastic material at the fluid state



accumulates.

The widened portion 20 has a ring shape and is adjacent and coaxial to the

second edge 9 of the interspace 4.

Moreover, the injection duct 19 comprises a supply point 2 1 of the plastic

material at the fluid state, a plurality of insertion points 22 of the plastic material

at the fluid state into the widened portion 20 and a plurality of fluid connection

sections 23 for connecting the supply point 2 1 with the insertion points 22.

The supply point 2 1 consists of a channel in the shape of an upside down cone

with the axis transversal to the longitudinal hollows 12, which is obtained in the

second half shell 11 and allows the incoming plastic material to be channelled to

the connection sections 23.

The sections 23 consist of corresponding slots, substantially circular, obtained

in the conical surface of the longitudinal opening 13, coaxial to the interspace 4.

The insertion points 22, instead, are defined by narrow grooves, substantially

parallel to the longitudinal direction of the interspace 4 and distributed at a

substantially constant pitch around the widened portion 20.

Hence the plastic material at the fluid state injected under pressure in the

channel 2 1 is distributed along the slots 23 and the grooves 22 and collects in

the widened portion 20.

The constant pitch distribution of the insertion points 22 and the differences in

thickness between the insertion points 22, the widened portion 20 and the

interspace 4, in fact, see to it that the plastic material accumulates and is

distributed evenly in the widened portion 20 before it flows into the interspace

4.

The pressure of the plastic material inside the interspace 4, therefore, is

substantially kept constant and the injected fluid moves along in a well balanced

fashion, homogeneous and progressive along the whole transversal section of

the interspace, with no inconvenient peaks of pressure in the fluid, no localised

accumulation of material and the defects linked to such phenomena.

With reference to the possible embodiment of the equipment 1 illustrated in

figures 1 to 3, the process for the manufacture of packs for cosmetic, medicinal,

pharmaceutical products or the like, provides a forming phase where the



element 5 is formed which, in turn, consists of the following succession of

steps:

- supplying the outer mould 2, the inner core 3 and the auxiliary inner core

18;

- injecting, under pressure, the plastic material at the fluid state inside the

interspace 4 through the injection duct 19;

- hardening the plastic material in the interspace 4 and in the injection duct

19.

After the forming phase an extraction phase is provided of the element 5 from

the interspace 4, done by opening the outer mould 2 and removing the inner

core 3 and auxiliary inner core 18.

The element 5 made in this way (figure 4) has a block 24 of plastic material

solidified in the injection duct 19 which extends from the second open end 7 in

a longitudinal direction.

This block is composed of a thickened circular ring 25, a plurality of small

straps 26 parallel to the longitudinal axis of the element 5 and a plurality of

circular segments 27 that correspond to the parts formed inside the widened

portion 20, the insertion points 22 and the sections 23 of the injection duct 19,

respectively.

Subsequently, the process according to the invention entails a series of

additional phases that consist of: removing the block 24 from the element 5, e.g.

by cutting, shearing or other similar methods (figure 5); applying a dispensing

body 28 inside the threaded neck 16 (figure 5); applying a closing cap 29 where

the first open end (figure 5) is; introducing the cosmetic, medicinal and/or

pharmaceutical product in the element 5 through the second open end 7; heat

sealing the second open end 7.

The phases of introduction of the product and sealing of the second open end 7

are not illustrated in detail in the figures.

In an alternative embodiment of the equipment 1 according to the invention,

illustrated in figures 6 and 7, the outer mould 2 is composed of a single piece

body shell 30, parallelepiped in shape, which has a longitudinal cavity 3 1 to

form the outer side surface of the element 5.



One end of the longitudinal cavity 31 opens onto a lateral side 32 of the single

piece body shell 30 which allows the inner core 3 to be inserted in the outer

mould 2.

Similarly to the embodiment of the equipment 1 illustrated in figures 1 to 3, this

alternative embodiment also entails an injection duct 19 that has a widened

portion 20, ring-shaped, coaxial and adjacent to the second edge 9 of the

interspace 4, a supply point 21, a series of tapered insertion points 22 and a

plurality of circular connection sections 23.

In the mould of figures 6 and 7, however, the injection duct 19 is made on the

lateral side 32, around the second edge 9 of the interspace 4 and in a way that

the connection sections 23 are concentric with each other with respect to the

central axis of the longitudinal cavity 31.

To the lateral side 32 a plate 33 is also associable which allows to close the

injection duct 19 and which has a made to measure insertion opening 34 for the

inner core 3.

In actual facts, once the plate 33 is associated to the lateral side 32, the plastic

material at the fluid state can be introduced into the injection duct 19 only

through the supply point 2 1 that opens onto one side of the single piece body

shell 30 adjacent to the lateral side 32.

In addition, the outer mould 2 comprises a closing wall 35 that closes the

interspace 4 by the first edge 8; this wall is made integral with the side of the

single piece body shell 30 opposite the lateral side 32 and the free end of the

inner core 3 (figure 7) is against it in the assembly configuration.

With reference to the alternative embodiment of the equipment 1 illustrated in

figures 6 and 7, the process for the manufacture of packs for cosmetic,

medicinal, pharmaceutical products or the like, entails a formation phase to

form the element 5 which, in turn, consists of the following succession of steps:

- supplying the outer mould 2 and the inner core 3;

- injecting, under pressure, the plastic material at the fluid state inside the

interspace 4 through the injection duct 19;

- hardening the plastic material in the interspace 4 and in the injection duct

19.



After the forming phase the inner core 3 is pulled out from the single piece body

shell 30 together with the plate 33 so as to extract the element 5 from the

interspace 4.

Now, by pushing against the plate 33, the element 5 is separated from the inner

core 3.

Similar to what is illustrated in relation to the equipment 1 of figures 1 to 3, the

element 5 too, obtained by the equipment 1 of figures 6 and 7, has a block 24 of

solidified plastic material in the injection duct 19 that extends to where the

second open end 7 (figure 8) is.

This block is composed of a thickened circular ring 25, a plurality of small

straps 26 transversal to the element 5 and a plurality of circular segments 27 that

correspond to the parts formed, inside the widened portion 20, the insertion

points 22 and the sections 23 of the injection duct 19, respectively.

When the element 5 has been extracted from the interspace 4, the subsequent

phases of the process according to the invention are illustrated in figure 9 and

consist of: removing the block 24 from the element 5, e.g. by cutting, shearing

or some other similar methods; applying a threaded spout 36 on the first open

end 6 of the element 5, e.g. by heat sealing or some similar techniques; screwing

a closing cap 29 on the threaded spout 36.

Subsequently, the process according to the invention entails some subsequent

phases, not illustrated in the figures, that consist of introducing the cosmetic,

medicinal and/or pharmaceutical product in the element 5 through the second

open end 7 and heat sealing the second open end 7.

It has in point of fact been found how the described invention achieves the

proposed objects.

With regard to this, the fact is underlined that the particular idea of obtaining the

tubular element of the pack by injection moulding allows to obtain packs for

cosmetic, medicinal or pharmaceutical products of a high surface quality.

But it must not be forgotten that the process according to the invention allows,

in at least one of the embodiments of the invention illustrated in this paper, to

obtain the tubular element in a single body piece with the threaded neck and,

therefore, enormously simplifying the following operations.



The fact is also underlined that the particular shape of the injection duct made in

the equipment according to the invention allows to fill the outer mould on the

entire length of the interspace completely and homogeneously.

The invention thus conceived is susceptible to numerous modifications and

variations, all of which falling within the scope of the inventive concept.

Furthermore all the details can be replaced with others that are technically

equivalent.

In practice, the materials used, as well as the contingent shapes and dimensions,

may be any according to requirements without because of this moving outside

the protection scope of the following claims.



CLAIMS

1) Process for the manufacture of packs for cosmetic, medicinal,

pharmaceutical products or the like, comprising at least the step of:

- forming an elongated element, substantially tubular in shape, in plastic

material, to contain a cosmetic, medicinal, pharmaceutical product or the

like, said element comprising a first open end and a second open end

opposite the first;

characterised in that said forming comprises the steps of:

- supplying at least one internally hollow outer mould and one inner core

insertable in said mould to define a forming interspace of said element

between the mould and the core with a first and second ring-shaped edge

corresponding to said first and said second open end of the element

respectively;

- injecting under pressure said plastic material at the fluid state inside said

interspace through an injection duct created by at least one of either said

first or said second edge of the interspace;

- hardening said plastic material.

2) Process according to one or more of the preceding claims, characterized in

that it comprises extracting said element from said interspace.

3) Process according to one or more of the preceding claims, characterized in

that it comprises applying a threaded spout on said first open end.

4) Process according to one or more of the preceding claims, characterized in

that it comprises applying a dispensing body on said first open end.

5) Process according to one or more of the preceding claims, characterized in

that it comprises applying a closing cap where said first open end is.

6) Process according to one or more of the preceding claims, characterized in

that it comprises removing the plastic material solidified in said injection duct

from said element.

7) Process according to one or more of the preceding claims, characterized in

that it comprises introducing said product in said element through said second

open end.

8) Process according to one or more of the preceding claims, characterized in



that it comprises sealing said second open end.

9) Equipment for the manufacture of packs for cosmetic, medicinal,

pharmaceutical products or the like, characterised in that it comprises at least

one internally hollow outer mould and at least one inner core insertable in said

mould to define a forming interspace between the mould and the core to form at

least one elongated element, substantially tubular in shape, to contain a

cosmetic, medicinal, pharmaceutical product or the like, that has a first open end

and a second open end opposite the first, said interspace having a first and a

second ring-shaped edge corresponding to said first and said second open end of

the element respectively, and at least one of either said mould or said core

comprising at least one injection duct for the injection under pressure of plastic

material at the fluid state inside said interspace, which is obtained by at least

one of either said first or said second edge of the interspace.

10) Equipment according to one or more of the preceding claims, characterized

in that said injection duct is obtained by the second edge of the interspace.

11) Equipment according to one or more of the preceding claims, characterized

in that said injection duct comprises a widened portion where said plastic

material at the fluid state accumulates arranged adjacent to at least one of either

said first or said second edge of the interspace.

12) Equipment according to one or more of the preceding claims, characterized

in that said widened portion is substantially ring-shaped and coaxial to at least

one of either said first or said second edge of the interspace.

13) Equipment according to one or more of the preceding claims, characterized

in that said injection duct comprises at least one supply point of said plastic

material at the fluid state, at least one insertion point of said plastic material at

the fluid state in at least one of either said widened portion, said first edge or

said second edge of the interspace, and at least one connection section of said

supply point with said insertion point.

14) Equipment according to one or more of the preceding claims, characterized

in that said injection duct comprises a plurality of said connection sections.

15) Equipment according to one or more of the preceding claims, characterized

in that said connection sections are substantially circular.



16) Equipment according to one or more of the preceding claims, characterized

in that said connection sections are substantially coaxial.

17) Equipment according to one or more of the preceding claims, characterized

in that said connection sections are substantially concentric.

18) Equipment according to one or more of the preceding claims, characterized

in that said injection duct comprises a plurality of said insertion points.

19) Equipment according to one or more of the preceding claims, characterized

in that said insertion points are substantially tapered.

20) Equipment according to one or more of the preceding claims, characterized

in that said insertion points are distributed at a substantially constant pitch

around the longitudinal axis of said interspace.

21) Equipment according to one or more of the preceding claims, characterized

in that said mould comprises at least one first and at least one second half shell,

that are separable one from the other and have longitudinal hollows reciprocally

couplable for forming corresponding longitudinal portions of the side surface of

said element.

22) Equipment according to one or more of the preceding claims, characterized

in that said mould comprises at least one first and at least a second auxiliary half

shell, separable one from the other and suitable for forming a threaded neck of

said element by said first open end.

23) Equipment according to one or more of the preceding claims, characterized

in that said first half shell and said first auxiliary half shell are integrally

associated with one another.

24) Equipment according to one or more of the preceding claims, characterized

in that said second half shell and said second auxiliary half shell are integrally

associated with one another.

25) Equipment according to one or more of the preceding claims, characterized

in that said first half shell and said first auxiliary half shell are made in a single

body piece.

26) Equipment according to one or more of the preceding claims, characterized

in that said second half shell and said second auxiliary half shell are made in a

single body piece.



27) Equipment according to one or more of the preceding claims, characterized

in that said mould comprises a single piece body shell to form the side surface

of said element.

28) Equipment according to one or more of the preceding claims, characterized

in that said mould comprises at least one wall to close said interspace by said

first edge of the interspace.

29) Equipment according to one or more of the preceding claims, characterized

in that said mould comprises at least one plate to close said injection duct.

30) Equipment according to one or more of the preceding claims, characterized

in that said plate has a substantially made to measure insertion opening for said

core.











International application No

PCT/IB2008/000016
A CLASSIFICATION Of SUBJECT MATTER
INV . B29C45/26 B29C45/27

According to International Patent Classification (IPC) or to bolh national classification and IPC

B. RELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B29C

Documentation searched olher than minimum documentation Io the extent that such documents are included in the fields searched

Electronic data base consulted during lhe international search (name of data base and where practical search terms used)

EPO-Internal , WPI Data

C DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Crtalio π of document wilh indication where appropriate of the relevant passages Relevant to claim No

EP 1 405 708 A (TOP KK [JP]) 1,2,4,

7 April 2004 (2004-04-07) 6-20,
27-29

paragraphs [0006], [0011], [0030] - 21,23,24
[0033]
figures 2a, 2b, 5 ,7a, 7b, 7c

EP 1 647 389 A (SUMITOMO HEAVY INDUSTRIES 1-5,
[JP]) 19 April 2006 (2006-04-19) 7-12,19,

22,25-28
paragraphs [0087], [0097] - [0109]
figures 13,17-19

-/-

Further documents are lisled in the continuation of Box C See patent family annex

' Special categories of citθd documents
'T* later document published afier the international filing date

or pnorfly dale and not in conflict with the application but• A documenl defining the general state Ol the art which is not cited Io understand lhe principle or theory underlying the
considered Io be of particular relevance invenlion

1E" earlier document but published on or after the international "X" document ot particular relevance lhe claimed invention
filing date cannot be considered novel or cannot be considered to

"L* document which may throw doubts on prionty cla ιm(s) or involve an inventive step when the document is taken alone
which is cited Io establish lhe publication dale of another "Y" document of particular relevance lhe claimed invention
cilalion or olher special reason (as specified) cannol be considered Io involve an inventive step when the

"O' document referring Io an oral disclosure use exhibition or document is combined with one or more other such docu-
olher means menls such combination being obvious to a person skilled

"P" document published prior Io lhe internalional filing dale but In the art

later lhan lhe priority dale claimed •&" document member of lhe same palenl family

Date ol the actual completion of lhe inlernalional search Dale of mailing of lhe international search report

29 Apri l 2008 13/05/2008

Name and mailing address of the ISA' Authorized officer

European Patent Office P B 5818 Patentlaan 2
NL - 2280 HV RI|SWI|k

TeI (+31 -70) 340-2040 Tx 3 1 651 epo nl
Fax (+31-70) 340-3016

Bi bol let-Ruche , D

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT International application No

PCT/IB2008/000016
C(Contlnuatlon). DOCUMENTS CONSIDERED TO BE RELEVANT

Category' Cnalion of document with indication where appropriate, of the relevant passages Relevant to claim No

US 2 799 435 A (HENRY ABPLANALP ROBERT) 1-4,

16 July 1957 (1957-07-16) 6-20,27,
28

column 1 , lines 19-21
column 3 , lines 27-54
column 4 , line 55 - column 5 , line 4
figures 1-4

US 2001/015512 Al ( FONTANA ANTONIO [IT] ) 1,2,4,9,

23 August 2001 (2001-08-23) 10,21,

28,29
paragraphs [0001], [0041] - [0047]
figures

EP 1 652 649 A (COKI ENGINEERING INC [JP]) 1-10,

3 May 2006 (2006-05-03) 27-29
paragraph [0001]; figures 7,8

DE 103 51 060 Al (YANG SHIH SHENG [TW]) 21,23,24
16 June 2005 (2005-06-16)
figures 1-3

Form PCT/ISA/210 (continuation ot second sheet) (Apπl 2005)



International application No

PCT/IB2008/000016

Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 1405708 07-04-2004 CA 2452560 Al 16-01-2003

WO 03004244 Al 16-01-2003
TW 529992 B 01-05-2003
US 2004169318 Al 02-09-2004
US 2007003662 Al 04-01-2007

EP 1647389 19-04-2006 CN 1826214 A 30-08-2006
WO 2005007383 Al 27-01-2005
KR 20060033018 A 18-04-2006
US 2006131788 A l 22-06-2006

US 2799435 16-07-1957 BE 538645 A
DE 1051882 B 05-03-1959
ES 222177 Al 01-01-1956
FR 1132498 A 12-03-1957
GB 779685 A 24-07-1957

US 2001015512 Al 23-08-2001 IT M020000025 Al 17-08-2001

EP 1652649 A 03-05-2006 NONE

DE 10351060 Al 16-06-2005 NONE

Form PCT/lSA/210 (palβnl lamily annex) (April 2005)


	front-page
	description
	claims
	drawings
	wo-search-report

