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(57) Abstract: A conveyor belt (1), comprising a number of plastic modules (3) successive in conveying direction (2) which are

1) each provided at a front and rear side (4, 7) with a row of projections (5, 8) extending transversely to the conveying direction (2),
& provided with hinge holes with recesses (6, 9) located therebetween, the projections (5, 8) cooperating with recesses (6, 9) of adjoin-
& ing modules, while hinge loops of successive modules (3) are coupled with the aid of hinge pins, extending through the hinge holes,
transversely to the transport direction (2), the hinge pins being included with clearance in oversize hinge holes of projections (5, 8)
at the front and/or the rear side (4, 7). At least two successive modules (3) are interconnected via an intermediate element (12) borne

=

in a bearing opening formed in one of the modules (3).

on a hinge pin (11A) and bearing mounted so as to be pivotal relative to a pivot (A) substantially transverse to the hinge pin (11A)
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MODULAR CONVEYOR BELT AND MODULE FOR SUCH A BELT

The invention relates to a conveyor mat comprising a number of
plastic modules successive in a conveying direction, each provided at a front
and rear side with a row of projections extending transversely to the conveying
direction, provided with hinge holes with recesses located therebetween, the
projections cooperating with recesses of successive modules, the hinge loops of
adjoining modules being coupled with the aid of hinge pins, reaching through
the hinge holes transversely to the transport direction, while hinge pins are
included with clearance in oversized hinge holes of projections at the front
and/or the rear side.

Such a conveyor mat is generally known and is indicated by the
skilled person as modular bend mat or flexmat. As the hinge pins are included
with clearance in the hinge holes, the projections can slide into and out of the
recesses so that the conveying path to be travelled by the modules of the -
conveyor mat can make a bend in the coﬁveying plane. ‘

Often, the modules are laid side by side transversely to the
conveying direction, so that the width of the mat can be varied in steps. The
modules of the mat can be guided along a conveying path. The mat can then
negotiate a bend transversely to the conveying plane in that successive
modules can pivot about the hinge pins.

When travelling a straight length of the conveying path, the tensile
force in the mat is transmitted via the hinge pins over the entire width of the
mat from the projections on the edge of one module to the projections on the
adjoining edge of the successive module.

A problem that occurs with such modular bend mats is the
absorption of the forces during negotiation of the bend.

As the projections and recesses of the modules when a bend is
negotiated, slide into each other, it is impossible without further measures to

transmit the tensile force in the mat via the hinge pin over the entire width of
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the mat from the projections on one side of the module to the projections on the
adjoining side of a successive module. In theory, in the bend, all force will be
transmitted via the outermost projections while the projections in the center
and the inside transmit no forces. In practice, the flexibility of the modules and
the material of the hinge pins can provide for a number of outer projections to
contribute to the transmission of forces but still, when the bend is negotiated,
an increased load is formed on the outer edge of the mat. This may lead to the
mat giving way, which, in practice, often forms a restriction on the usability of
the mat.

It has already been suggested to reinforce the projections on the
edges of the conveyor mat, for instance by designing them to be thicker and/or
by coupling successive hinge pins on the edge of the conveyor mat with the aid
of steel links. A disadvantage of the first solution is, inter alia, that this
adversely affects the sliding in and sliding out of the mat and adversely affects
the manufacture of the modules as injection moulding product. A disadvantage
of the second solution is, inter alia, that, when negotiating a bend, the contact
surfaces of the hinge pin and link slide over each other, so that relatively much
wear occurs, for instance in that the links dig into the pin.

The object of the invention is a modular bend mat of the type
indicated in the opening paragraph, which, while maintaining the advantages,
avoids the disadvantages mentioned. To that end, the conveyor mat according
to the invention is characterized in that at least two successive modules are
interconnected via an intermediate element borne on a hinge pin and which is
bearing mounted so as to be pivotal substantially transversely to the hinge pin
in a bearing opening formed in one of the modules. By pivoting in its bearing
opening upon negotiation of the bend, the intermediate element can ensure a
sufficiently large surface for transmission of forces between the pin and the
module. The pin can maintain a good contact with the intermediate element
which, in turn, through pivotal moment, can maintain a good contact with the

module.
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Preferably, successive modules interconnected via intermediate
elements link up to form a chain extending in conveying direction. The chain
then forms a continuous reinforcement for the mat. It is noted that then, it is
not necessary that the intermediate elements and the bearing openings be
aligned; this is however preferred.

Preferably, the intermediate element has an at least substantially
cylindrical or conical casing surface for cooperation with a correspondingly
formed surface of the bearing opening.

Preferably, further, the intermediate element is provided with a bore
extending transversely to the pivot of the intermediate element for including
the hinge pin. Preferably, the bore is then provided with an at least partly
cylindrical or conical abutting surface for cooperation with the surface of the
hinge pin.

With the intermediate element, separated layers of surfaces can be
realized for pivotal movement about an axis in the conveying plane and for
pivotal movement about an axis transverse to the conveying plane, so that
these pivotal movements are realized separately.

The intermediate element can be designed from a material different
from the material of the hinge pin and/or the module, for instance a plastic
material with good sliding properties.

The intermediate element can further be provided with a guide cam
extending downward at an underside of the module. With the aid of such a
guide cam, known per se, during negotiation of a bend in the conveying plane,
the mat can cooperate with a guide of the conveying path. What can be
achieved by providing the very intermediate element with a guide cam, is that
the guide cam contacts the location where, upon negotiation of a bend, the line
of force is located in the conveyor mat. Optionally, the guide cam can be
provided with idler means for cooperation with the path guide. Preferably, the
idler wheel is at least partly conical, but can for instance also be a cylinder

placed around an oblique rotation axis.
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Preferably, the bearing openings and the intermediate elements are
located adjacent a side edge of the mat. What can be achieved in this manner
is that the improved transmission of forces takes place at the location where
the force to be transmitted during negotiation of the bend is greatest. In this
manner, a chain of reinforcements can be formed, extending adjacent the side
edge of the conveyor mat in the conveying direction. However, when the chain
of the intermediate elements extends in the center of the mat, the conveyor
mat can make a bend in the conveying plane both to the left and to the right.

Here, the choice can be made to include several modules in the mat,
transversely to the conveying direction, while the bearing openings have been
provided in end modules included on a longitudinal edge of the mat or in
center modules included in the center of the mat.

Further, substantially U-shaped reinforcement brackets can be
provided, for instance metal reinforcement brackets surrounding the bearing
opening and whose free énds are provided with holes for cooperation with a
hinge pin reaching through the holes. Préferably, the reinforcement bracket
and the hinge pin are attached relative to each other so as to be secured
against rotation. As a result thereof, a tensile load can be applied to the
cooperation between the pin the bracket without the pin and bracket pivoting
relative to each other; the force transmitting contact surfaces between pin and
bracket are stationary relative to each other. By using the pin and bracket
secured against rotation relative to each other, the mat is provided with force
transmitting components which are separated from the elements allowing
rotation. When pin and bracket are manufactured from metal, digging in can
be avoided. Preferably, adjacent the closed end surrounding the bearing
opening, the bracket is provided with oversized holes for contactlessly guiding
a further hinge pin.

At least a number of the projections can be formed by hinge loops
reaching outwards relative to a central carrier, for instance a first row of

projections reaching forward relative to a central carrier and a second series of
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projections reaching backward relative to the central carrier. The projections
reaching forward and the projections reaching backwards can then be
staggered relative to each other, but can also be in one line. At least a number
of the projections can cooperate alternately, like fingers of two entwined
hands. However, it is also possible to have at least a number of the projections
cooperate according to a different pattern, for instance according to an ABBA
pattern. It is also possible to form at least a number of the projections as a part
of a central carrier proceeding in a wave-form. Preferably, the outermost
central axes of the holes are in one straight line. Further, the central axes of
the hinge holes at the front and rear side are preferably parallel.

A hinge loop can be provided with one hinge hole, but can also define
two successive hinge holes of the row. Preferably, the modules, in which a
bearing opening has been provided, are provided with at least one hinge loop
with two holes enclosing the bearing opening. Optionally, the module can be
provided with a fixed hinge pin, for instance a hinge pin that is fixed in the
hinge holes enclosing the bearing opening. Preferably, the module is then
provided on the same side with further hinge holes.

Preferably, the distance between the outermost central axes of the
hinge holes of the modules is constant. A part of the central carrier located,
during use, more adjacent the center of the mat can then be narrower in
conveying direction than a part of the central carrier located more adjacent the
edge so that the recesses between the hinge loops are deeper at the first part in
conveying direction than at the second part. As a result, at the part of the
module located more adjacent the center, more space is present for sliding into
each other while at the part located more adjacent the edge, more material is
available in the central carrier for absorbing forces. Thus, a greater moment of
inertia is formed at the outside of the module, at the location where, when the
bend is negotiated, the moment to be transmitted is greatest.

The invention also relates to a module for a modular conveyor mat.
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Further advantageous embodiments of the invention are
represented in the subclaims. .

The invention will presently be further elucidated with reference to
an exemplary embodiment represented in a drawing. In the drawing:

Fig. 1 shows a schematic perspective view of a length of conveyor
mat in a first embodiment;

Fig. 2 shows a schematic top plan view of a part of a second
embodiment of the conveyor mat;

Fig. 3 shows a schematic perspective view of the underside of a
module of the conveyor mat of Fig. 1 in taken apart condition;

Fig. 4 shows a schematic perspective view of the module of Fig. 3 in
composed condition; and

Fig. 5 shows a schematic perspective view of the top side of the
module of Fig. 4.

The Figures only relate to schematic embodiments of preferred
embodiments of the invention and therefore only serve as non-limitative
exemplary embodiment. In the Figures, identical or corresponding parts are
indicated with the same reference numerals.

In Figs. 1 and 2, two exemplary embodiments of modular bend mats
according to the invention are represented. Referring to Fig. 1, an assembled
conveyor mat 1 is shown, comprising a number of plastic modules 3 successive
in a conveying direction indicated with an arrow 2. The plastic modules have
been manufactured by means of injection molding and, as can be seen in
Figs. 3 — 5, are each provided at a front side 4 with a row of forward reaching
projections 5 extending transversely to the conveying direction, with recesses 6
located therebetween. Further, at their rear side 7, the modules 3 are provided
with a row of backward reaching projections 8 extending transversely to the
conveying direction, with recesses 9 located therebetween. As can be seen well
in Fig. 1, the projections 5, 8 cooperate with corresponding recesses 6, 9 of

successive modules 3. Successive modules 3 are coupled with the aid of hinge
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pins 11 proceeding transversely to the conveying direction 2. The projections 5,
8 are provided with hinge holes 10, formed by bores extending through the
rows of projections, transversely to the conveying direction.

The hinge pins 11 are included with clearance in the hinge holes 10
in the forward reaching projections 5. In this exemplary embodiment, the
projections 5 reaching forward are provided with slotted holes 10a as hinge
holes, orientated with their longitudinal axis in conveying direction, while the
backward reaching projections 8 are provided with cylindrical hinge holes. The
outermost central axes through the hinge holes 10a, 10b are in a straight line,
extending transversely to the conveying direction. The central axes through
hinge holes 10a, 10b run parallel. In this exemplary embodiment, the
projections 5, 8 are formed by hinge loops reaching outwards relative to a body
part designed as a central carrier 17.

As the hinge pins 11 are included with clearance in the front hinge
holes 104, the projections 5, 8 can slide into and out of the recesses 6, 9, so
that the conveying path followed by the modules 3 of the conveyor mat 1 can
negotiate a bend in the conveying plane T formed by the top surfaces of the
body parts of the modules.

In this exemplary embodiment, the conveyor mat forms an endless
belt running on a sprocket wheel. Here, the modules of the mat are guided
along a conveying path (not shown). Driving takes place in that the teeth of a
number of the sprocket wheels engage drive surfaces provided on the modules.
When travelling, the conveyor mat 1 negotiates a bend transversely to the
conveying plane in that successive modules can pivot about the hinge pins 11.
When travelling a straight part of the conveyor path, the tensile force in the
mat is guided through, via hinge pins, over the entire width of the mat from
the projections on the edge of one module to the projections on the adjoining
edge of the successive module. The mat can then negotiate a bend transversely

to the conveying plane as successive modules can pivot about the hinge pins.
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Referring to Fig 3, it is shown in detail that at least one of the hinge
pins 11, in this case a short hinge pin 11A, bears an intermediate element 12.
The intermediate element 12 is bearing mounted so as to be pivotal relative to
a pivot A placed transversely to the hinge pin, in a bearing opening 13 formed
in the module 3.

The intermediate element 12 is provided with a cylindrical casing
surface 14 which cooperates with a correspondingly formed bearing surface 15
of the bearing opening 13 formed in the module 3.

The bearing opening 13 is located at least partly in a forward
reaching hinge loop 5A. The bearing opening 13 is enclosed between two hinge
holes 10A1, 10A2 of the forward reaching hinge loop 5A which are located on
both sides of the bearing opening 13. The short hinge pin 11A is included,
secured against rotation, in the hinge holes 10B1, 10B2 of the rearward
reaching projections 8B1, 8B2 bounding the recess 9B which cooperates with
the forward reaching projection in which the bearing opening 13 is formed.
This can for instance be designed with the aid of serrated edges at the ends of
the hinge pin 11A. Optionally, the pin 11, when this is of long design, can be
fixed in a different hinge hole 10, for instance of a hinge loop which, upon
negotiation of a bend in the conveying plane, is located at the inside radius of
the mat.

In addition to one of the hinge holes enclosing the bearing opening, a
number of further projections provided with hinge holes are provided which
complete the row.

The bore forms a cylindrical abutting surface for cooperation with
the cylinder surface of the hinge pin 11.

The intermediate element 12 is provided with a guide cam 20
extending downward relative to the module 3. As shown in Fig. 3, the guide
cam can be provided with a bevelled guide surface 21. Alternatively, the guide

cam 20 can be provided with an idler wheel 22, shown here as a conical wheel
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bearing mounted about a rotation axis extending substantially downward
relative to the module 3.

In Fig. 1 it is shown that the successive modules 3 of the mat are
interconnected by the pins 11 via intermediate elements 12 and form a chain
extending in conveying direction. The bearing openings 13 and intermediate
elements 12 are located adjacent a side edge 18 of the mat.

In Fig. 2, a part of a variant of the conveyor mat is shown in which
several modules can be included in the mat transversely to the conveying
direction. Here, the modules shown in Fig. 2 are designed as end modules.

The modules are further provided with a substantially U-shaped
reinforcement bracket 23 surrounding the bearing opening. The free ends 24A,
94B of the reinforcement bracket are provided with holes for cooperation with
a hinge pin 11A reaching through the holes 25A, 25B. The holes of the bracket
are therefore included in a row of hinge holes 10. In this exemplary
embodiment, this is the row of hinge holes 10B of the backward extending
projections 8.

During assembly, the short hinge pin 11A is fitted through the holes
95 at the free ends 24 of the reinforcement bracket 23, so that during use, the
hinge pin 11A and the reinforcement bracket 23 cannot rotate relative to each
other. Adjacent the closed end 26 enclosing the bearing opening 13, the
reinforcement bracket is provided with oversized holes 27A, 27B. These holes
27 correspond with the oversized holes 10A of the row of forward reaching
projections 5 and serve for contactlessly guiding the short hinge pin 11A
bearing the intermediate element. The purpose of these holes is to provide
space to the hinge pin when it pivots about the pivot A via the intermediate
element 2.

The projections are formed by hinge loops reaching outwards
relative to a central carrier extending transversely to the conveying direction.
In the row of forward reaching hinge loops, oversized hinge holes have been

provided, in this exemplary embodiment designed as slotted holes oriented in
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conveying direction. The backward reaching hinge holes are cylindrical. The
hinge holes of both the forward reaching and the backward reaching hinge
loops are each in a straight line. The outermost central axes are parallel and
therefore have a constant intermediate distance defining the pitch of the
module.

In this exemplary embodiment, the body 17 of the module is
designed from plastic and the reinforcement bracket 23 is designed from metal.
Here, the intermediate element 12 is designed from plastic material, the hinge
pin 11A is designed from steel, and the hinge pin 11B is designed from plastic
material. It will be clear that the choice of these materials can be different and
that the hinge pins 11A, 11B can also be manufactured from one whole, for
instance entirely from plastic or entirely from steel.

In this exemplary embodiment, the choice is made to use the closed
end of the U-shaped bracket 23 as bearing surface 15 for the intermediate
element 12. It will be clear that to this end also, a plastic part of the body 17 of
the module 3 can be used, for instance a plastic back surrounded by the
bracket 23 or only an opening, recessed in the body 17 while no reinforc_ement
bracket is present. |

As is represented in Fig. 2, the mat 1 can be composed by, for
instance, alternately interconnecting a series of short and long end modules
through insertion of a short pin 11a. Then, by arranging modules 3 brick-wise,
a mat 1 of desired width can be made. By including at the other edge a row of
short and long customary end modules, i.e. without intermediate elements and
bearing openings, the mat can be completed. Naturally, as is represented in
Fig. 1, it is also possible to construct a mat comprising only one row of modules
transversely to the conveying direction.

When negotiating a bend, the hinge loops and the recesses located at
the inside of the bend slide into each other, to then slide out of each other after
having negotiated the bend. In the embodiment shown, the modules cannot

slide into each other at the location of the outside radius of the conveying mat.
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Depending on the driving direction of the mat, the conveying direction of the
mat proceeds in a direction indicated with the double arrows 2 and the
conveying mat can negotiate a bend to the left or to the right in the conveying
direction. In this connection it is noted that the terms front and back as used
in this application can be exchanged.

When it is desired that the mat can negotiate bends in two
directions in the conveying plane in a conveying direction, the chain of
intermediate elements can be provided in the center of the mat, for instance by
providing a special center module. Such a module can for instance be made by
designing the modules represented so as to be double, through mirroring about
the pivot of the bearing opening and having the pitch between the hinge holes
increase from the intermediate element when the modules travel transversely
to the conveying direction.

It is noted that the invention is not limited to the embodiments
described here, but that many variants are possible within the range of the

invention as outlined by the following claims.
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Claims

1. A conveyor mat, comprising a number of plastic modules successive
in conveying direction which are each provided at a front and rear side with a
row of projections extending transversely to the conveying direction, provided
with hinge holes with recesses located therebetween, the projections
cooperating with recesses of adjoining modules, while hinge loops of successive
modules are coupled with the aid of hinge pins reaching through the hinge
holes, transversely to the transport direction, the hinge pins being included
with clearance in oversized hinge holes of projections at the front and/or the
rear side, characterized in that at least two successive modules are
interconnected via an intermediate element which is borne on a hinge pin and
which is bearing mounted so as to be pivotal substantially transversely to the
hinge pin in a bearing opening formed in one of the modules.

2. A conveyor mat according to claim 1, wherein the intermediate
element is provided with a casing surface which is at least partly cylindrical or
conical for cooperation with a corresponding surface of the bearing opening.

3. A conveyor mat according to claim 1 or 2, wherein the intermediate
element is provided with a bore extending transversely to the pivot of the
intermediate element for including the hinge pin.

4. A conveyor mat according to claim 3, wherein the bore is provided
with an abutting surface of at least partly cylindrical or conical form for
cooperation with the surface of the hinge pin.

5. A conveyor mat according to any one of the preceding claims,
wherein the intermediate element is provided with a guide cam extending
downwards at an underside of the module.

6. A conveyor mat according to claim 5, wherein the guide cam is

provided with an idler wheel.
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7. A conveyor mat according to any one of the preceding claims,
wherein modules which are interconnected via intermediate elements form a
chain extending in conveying direction.

8. A conveyor mat according to any one of the preceding claims,
wherein the bearing openings and intermediate elements are located adjacent
a side edge of the mat.

9. A conveyor mat according to any one of the preceding claims,
wherein transversely to the conveying direction, several modules have been
included in the mat and wherein the bearing openings with the intermediate
elements have been provided in end modules provided at the longitudinal edge
of the mat.

10. A conveyor mat according to any one of the preceding claims,
wherein further, a substantially U-shaped reinforcement bracket is provided
surrounding the bearing opening and whose free ends are provided with holes
for cooperation with a hinge pin reaching through the holes.

11. A conveyor mat according to claim 10, wherein adjacent the closed
end surrounding the bearing opening, the bracket is provided with oversized
holes for contactlessly guiding a further hinge pin.

12. A conveyor mat according to any one of the preceding claims,
wherein at least a number of the projections are formed by hinge loops
reaching outwards relative to a central carrier of a module.

13. A conveyor mat according to any one of the preceding claims,
wherein the distance between the outermost central axes of the hinge loops is
constant.

14. A conveyor mat according to any one of the preceding claims,
wherein at least one of the modules is provided with a central carrier, a part of
which, located, during use closer to the center in conveying direction, is
narrower than a i)art located during used closer to the side edge so that in
conveying direction, the recesses between the hinge loops are deeper in the

first part than in the second part.
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15. A conveyor mat according to any one of the preceding claims,
wherein at least one of the modules provided with a bearing opening is
provided with at least one projection with two hinge holes which enclose the
bearing opening.

16. A conveyor mat according to any one of the preceding claims,
wherein, during use, at least one of the modules is provided with a hinge pin
secured against rotation, preferably a hinge pin fixed in hinge holes located on
both sides of a bearing opening.

17. A conveyor mat according to claim 14 or 15, wherein the module is
provided with further hinge holes for including at least one further hinge pin.
18. A module for a modular conveyor mat, comprising a body element
provided at the front and the rear side with a row of projections provided with
hinge holes, with recesses located therebetween, characterized in that the
module is provided with a bearing opening for bearing mounting an
intermediate element so as to be pivotal relative to a pivot extending
substantially transversely to a central axis through one of the rows of hinge
holes.

19. A module according to claim 18, wherein in the bearing opening, an
intermediate element is included.

20. A module according to claim 18 or 19, wherein the bearing opening
is enclosed between two hinge holes.

21. A conveyor mat according to claim 20, wherein in addition to at least
one of the hinge holes enclosing the bearing opening, on the other side of the
bearing opening, a number of further projections with hinge holes is formed.
22. A module according to any one of preceding claims 18 — 21, wherein
the module is further provided with a substantially U-shaped reinforcement
bracket surrounding the bearing opening and whose free ends are provided
with holes located in the row of hinge holes at the front or rear side of the

module.
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23. A module according to any one of preceding claims 18 — 22, wherein
the distance between the outermost central axes of the row of hinge holes is
substantially constant and wherein at least a number of the projections is
formed by hinge loops reaching forward and backward, respectively, relative to
the central carrier, while a part located, during use, closer to the center of the
conveyor mat of the central carrier is narrow in conveying direction than a
part located during use closer to the side edge of the central carrier so that the
recesses between the hinge loops at the first part are deeper in conveying

direction than at the second part.



PCT/NL2004/000659

WO 2005/028341

1/5




WO 2005/028341 PCT/NL2004/000659
2/5

11A

A
!

12
17

—

1

O
(o)
(o)

©|

©|

Fig. 2



PCT/NL2004/000659

WO 2005/028341

3/5




WO 2005/028341 PCT/NL2004/000659
4/5




WO 2005/028341 PCT/NL2004/000659
5/5

8BL

Fig.




INTERNATIONAL SEARCH REPORT
PCT/NL2004/000659

. CLASSIFICATION OF S OBéJECT MATTER

Tpe S O ReRa17

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 B65G

Documentation searched other than minimum documentation to the extent that such documents are included in the figlds searched

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

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Gitation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

the whole document

11 September 2002 (2002-09-11)

X EP 0 878 418 A (REXNORD CORP) 18-21,23
18 November 1998 (1998-11-18)

A column 8, line 18 - column 11, line 13; ’ 1
figures 1-4

A EP 1 238 927 A (YAMAKYU CHAIN KK)

EI Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

"E* earlier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
cilation or other special reason (as specified)

*Q* document referring to an oral disclosute, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priorily date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
g:ited :9 understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
gnet;tr:ls, ;uch combination being obvious to a person skilled
inthe art.

*&" document member of the same patent family

Date of the actual completion of the international search

13 December 2004

Date of malling of the Intemational search report

13/01/2005

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rilswijk

Tel. (+31-70) 3402040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Schneider, M

Form PCT/ISA/210 (second sheet) {(January 2004)




INTERNATIONAL SEARCH REPORT

Information on patent family members

PCT/NL2004/000659
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 0878418 A 18~11-1998 US 6036001 A 14-03~2000
AU 741978 B2 13-12-2001
Al 6074598 A 19-11-1998
BR 9801185 A 28-09-1999
CA 2237686 Al 14-11~-1998
CN 1202449 A ,B 23-12-1998
DE 69808545 D1 14-11-2002
DE 69808545 T2 13-02-2003
DK 878418 T3 10-02-2003
EP 0878418 Al 18-11~1998
ES 2184168 T3 01-04-2003
JP 11011627 A 19-01-1999
TH 472780 Y 11-01-2002
ZA 9802793 A 19~10-1998

EP 1238927 A 11-09-2002 JP 3343656 B2 11-11-2002
JP 2001139121 A 22~05-2001
EP 1238927 Al 11-09-2002
us 6736259 B1 18~05-2004
WO 0136304 Al 25~05-2001

Form PCT/ISA/210 (palent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

