Office de la Proprieté Canadian CA 2168756 C 2004/12/07

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 1 68 756
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de dép6t PCT/PCT Filing Date: 1994/07/29 (51) ClL.Int.%/Int.C1.° B29C 53/68, B29C 53/48, F16L 55/165
(87) Date publication PCT/PCT Publication Date: 1995/02/16 | (72) Inventeur/Inventor: ‘
(45) Date de délivrance/lssue Date: 2004/12/07 BRANDENBURGER, SUAGHIM, DE
(85) Entrée phase nationale/National Entry: 1996/02/02 (73) EI;OA?I{;%téll\rl(chJ)l\g (gg_\)
(86) N demande PCT/PCT Application No.: EP 1994/002521 PATENTVERWERTUNGSGESELLSCHAFT DES
(87) N° publication PCT/PCT Publication No.: 1995/004646 BURGERLICHEN RECHTS, DE
(30) Priorités/Priorities: 1993/08/06 (P 43 26 503.0) DE; (74) Agent. RICHES, MCKENZIE & HERBERT LLP
1993/11/22 (P 43 39 756.5) DE

54) Titre : METHODE ET APPARREIL POUR LA FABRICATION D'UN TUYAU SOUPLE AVEC DOUBLURE
INTERIEURE
54) Title: A METHOD AND APPARATUS OF PRODUCING A TUBULAR LINING HOSE

15

(57) Abréegée/Abstract:

The present invention refers to a method of producing a tubular lining hose, In particular for use in sewer reconstruction work,
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Abstract

The present invention refers to a method of producing a
tubular lining hose, in particular for use 1n sewer re-
construction work, comprising the steps of forming at least
one fibrous strip into a curable, resin-impreganted hose.
The inner side of the resultant lining hose is provided with
a protective foil. It is the object of the present invention
to provide a method of producing a tubular lining hose with
the aid of which hoses of arbitrary length can be produced
in a simple manner. This object is achieved by producing
first a foil hose, which forms the protective foil, by heli-
cally winding a foil strip onto a winding mandrel, the fi-
brous strip being then wound onto said foil hose. In addi-
tion, the present invention refers to apparatuses for carry-
ing out said method as well as to the lining hose 1itself.
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A Method and Apparatus of Producing a Tubular Lining Hose

The present invention refers to a method of producing a
tubular lining hose, in particular for use 1n sewer recon-
struction work, comprising the steps of forming a fibrous
strip into a curable, resin-impreganted hose, the inner side
of the resultant lining hose being provided with a protec-
tive foil. The present 1nvention additionally refers to an
apparatus for carrying out the method according to the pres-
ent invention as well as to a lining hose produced by means
of this method.

German—-Offenlegungsschrift 3922351 describes a winding

tube seated on a protective foil, which surrounds a heating
jacket, during the heat-curing process; in the case of said
winding tube, the winding ends of the fibrous strip and,
consequently, also the overlapping edge extend helically
over the length of the winding tube. Such lining hoses are
preferably introduced 1n defective waste pipes where they
are then brought into contact with the inner surface of the
damaged waste plipe by means of an expansion process. The
expansion of the lining hose can be achieved by applying an
internal pressure by means of air or water. In the course of
this process, the overlapping areas slide on one another.
When the lining hose has been expanded in the waste pipe,
sald lining hose, which is impreganted with resin, is cured.
The type of curing depends on the resin which has been used.

UV-curable and heat-curable resins proved to be particularly
useful.

It 1s the object of the present invention to provide a meth-
od of producing a tubular lining hose of the type mentioned

at the beginning with the aid of which hoses of arbitrary
length can be produced 1n a simple manner.

In accordance with the present invention, this object is



2168756

- D -

achieved by producing first a foil hose, which forms the
protective foil, by helically winding a foil strip onto a
winding mandrel, the fibrous strip being then wound onto
said foil hose. Due to the fact that, as suggested by the
method according to the present invention, arbitrary lengths
of the foil hose can be produced, lining hoses for waste
pipes of arbitrary dimensions can be produced, 1f desired
also in situ, without major resetting operations and without
great expenditure of work. For the sake of completeness,
reference is at this point also made to the fact that, 1in-
dependently of the respective embodiment, the lining hose
produced by this method can be expanded and cured also with-
out having been brought into contact with a waste pipe; in
this case, said lining hose can then be used as a substitute

for a piping, e.g. a water pipe, a pipeline or a waste pipe.

In accordance with a preferred embodiment, the lining hose
is provided with an outer foil hose which prevents possibly
harmful constituents of the resin from being transferred to
the environment through leakage points in the waste pipe.
For this purpose, the fibrous strip formed into a hose can
have applied thereto an outer foil hose by helically winding
a second foil strip onto said fibrous strip, the associated
lateral edges of said second foil strip being preferably ar-
ranged such that they overlap.

The lining hose can especially be produced at a comparative-
ly high speed, when the the winding operations of the fi-
brous strip and of the foil strip or of the foil strips are

carried out essentially simultaneously.

In accordance with an advantageous embodiment, the overlap-
ping lateral edges of the first or second foil strip are

sealingly interconnected preferably by welding or by means
of an adhesive. This prevents possibly harmful constituents

of the resin from being transferred to the environment.
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The leakproofness and the robustness, e.g. with regard to

the introduction in a sewer section, can be improved still
further in the case of an embodiment where the overlapping
lateral edges of the first and/or second foll strip(s) are
sealingly interconnected, preferably by welding or by means

of an adhesive.

A particularly simple possibility of interconnecting the
edges of the inner and/or outer foil hose(s) 1s an adhesive
tape unwound in the same direction. The adhesive tape can
then selectively be applied to the inner or outer sides of
the foil hoses. This course of action proved to be parti-
cularly economy-priced because the more complicated welding
and adhesive supply means can be dispensed with.

In accordance with an additional embodiment, the fibrous
strip can be wound helically around the foil hose such that
a hose shape is obtained, the lateral edges of the fibrous
strip, which face each other, being arranged in an overlap-
ping mode of arrangement. The wound structure has the ad-
vantage that the thickness of the lining hose can be deter-

mined by the winding lead.

In order to prevent one seam from being wound on top of
another seam, it will be advantageous to wind the fibrous
strip such that the lead obtained is opposite to the lead of
the first or second foil strip. An advantageous structure of
the hose can be obtained by winding at least two fibrous

strips crosswise with respect to one another.

According to an additional preferred embodiment, the fibrous
strips can be wound onto the hoselike protective foil such
that their longitudinal edges are oriented essentially 1n
the longitudinal direction of the hose, said fibrous strips
being guided with the aid of guide means round the protec-
tive foil such that the shape of a hose is obtalned, and the

seams and/or overlaps of two longitudinal edges of a fibrous
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strip or of two fibrous strips being covered by a superim-
posed fibrous strip. This permits the production of a lining
hose of arbitrary length and wall thickness with compara-
tively little expenditure as far as the devices used 1in the
production of said hose are concerned. The fact that the
seams and/or overlaps are covered by a superimposed fibrous
strip guarantees a high stability and tearing strength of
the lining hose. At this point, it should be mentioned that
an embodiment in the case of which the seams and/or overlaps
of the outermost layer are no longer covered still is within
the scope of the present invention. This course of action
will not only reduce the expenditure of work still further
but it will also permit higher speeds in the lining hose

production process.

In order to obtain a particularly high strength of the lin-
ing hose, the fibrous strips are unwound in a condition 1in
which they are displaced relative to one another in such a
way that the seams and/or the overlaps of the longitudinal
edges will be arranged on the circumference in a mode of ar-
rangement in which the are uniformly displaced relative to
one another. In this way, a good and stable cover of the

seams and/or overlaps will always be provided.

In accordance with an additional preferred embodiment of the
present method, the protective foil is formed into an inner
foil hose and said foil hose is flattened, the superimposed
fibrous strips, which are laterally displaced relative to
one another, being jointly lead up to the foil hose with the
aid of the guide means and jointly put round said foil hose
so that the longitudinal edges of one side, which are ar-
ranged in steps relative to one another, are joined in pre-
cisely fitting connection with the longitudinal edges of the
other side, which are arranged in steps relative to one an-
other. This course of action permits the use of an apparatus
which takes up particularly little room. The step of actual-
ly putting the fibrous strips round the foil hose 1is carried
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out by the guide means in the case of this course of action.

In accordance with an additional variant of the present
method, the fibrous strip is impregnated with resin prior

to being formed into a hose, said resin being preferably
applied by means of rollers. Up to now, 1t has been common
practice to unwind the fibrous strips in their hose shape
and to impregnate said hose then with resin 1in a separate
process. By means of the suggestion according to the present
invention, the resin-impregnation process can essentlally be
simplified and carried out at an earlier stage. Impregnating.
a lining hose, which is comparatively thick in comparison
with the individual fibrous strips, with resin 1s much more
difficult and time-consuming than impregnating a single fi-
brous strip. In addition, the known technique is unable to
guarantee that a uniform and complete impregnation with

resin has taken place.

It turned out to be particularly advantageous when air 1is
blown into the inner foil hose so that the fibrous strip is
wound onto the inflated part of the foil hose. This will
prevent the hose from getting inadvertently jammed on the

winding mandrel.

In addition, the ready-wound lining hose can be removed by a
removing device and wound up. In accordance with the respec-
tive winding speed along the winding mandrel, this removing
process can be of such a nature that, 1in principle, infi-
nitely long pieces of hose can be produced continuously. In
this connection, it is also possible that the removing de-
vice immediately transfers the ready-wound lining hose soO

that it can be processed in a damaged waste pipe.

For manufacturing reasons, a woven glass roving fabric, a
glass-fibre woven fabric and/or a glass-fibre knitted fabric
and/or glass-fibre mats and/or non-woven glass—-fibre fab-

rics, alone or in combination with one another, proved to be
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particularly useful as a fibrous strip. Especially in con-
nection with the resins, whilich are used in the lining hoses,
an extremely high strength 1s achieved by this combination
of materials.

Furthermore, in particular in connection with light-curable
resins, it will be advantageous when the outer side of the
hose has applied thereto an inwardly and/or outwardly essen-
tially fully light-reflecting layer. An outer non-trans-
parent layer prevents premature curing of the light-curable
resin, and this has the effect that the hose can be stored
for a longer period of time and that complicated cover means
can be dispensed with at the place of production and at the
place of processing. An inwardly reflecting layer reduces
the curing period of the resin by means of the higher light
intensity which can be achieved in this way.

Protection is additionally claimed for a first embodiment of
an apparatus for carrying out the method.

This apparatus comprises an elongate winding mandrel and

at least two reception means, which are arranged in spaced
relationship with the axis of the winding mandrel such that
they are adapted to be rotated about said axis and which are
used for receiving thereon fibrous-strip and foil-strip
rolls, said reception means being arranged such that they
are axlially displaced with respect to one another relative
to the axis of the winding mandrel, and said fibrous-strip
and foll-strip rolls being adapted to be rotated about their
longitudinal axis and supported in the respective reception
means 1n such a way that the fibrous strip and the foil
strip, respectively, is/are adapted to be wound onto the
winding mandrel and about the winding mandrel axis, respec-
tively, by a rotary movement of the reception means about
the winding mandrel axis and by simultaneous rotation of the

fibrous-strip and foil-strip rolls about their own axis, and
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a removing device removing the wound lining hose from the
winding mandrel essentially in the axial direction of said
winding mandrel. On the basis of this structural design,
which takes up comparatively little room, a lining hose of
arbitrary length and strength can be produced. In addition,
this type of apparatus can be operated at a comparatively
high speed, and, consequently, also hoses of great length
can be produced within profitable periods of time.

It will be advantageous when the reception means are each
provided with an angularly adjustable reception axle for
rotatably receiving thereon the fibrous-strip and foil-
strip rolls, the winding lead of the fibrous strip and of
the foil strip depending essentially on the angular position
of the respective reception axle. This structural design
also has the advantageous effect that the lateral edges of

the strips are superimposed neatly.

It will also be advantageous when the reception means are
each provided with a hooplike frame, which 1s arranged such
that it extends around' the winding mandrel and which 1s sup-
ported such that it is adapted to be rotated about said
winding mandrel, said frames being adapted to be driven by

a drive unit at different speeds in such a way that, in the
case of different winding leads of the fibrous strips and
foil strips, the unwinding speed in the axial direction of

the winding mandrel is the same for all fibrous and foill
strips.

In accordance with an additional advantageous embodiment,
the winding mandrel is provided with a blow nozzle, which 1is
arranged at the removing end thereof and through which air
can be blown into the foil hose. The removal of the foil
hose from the winding mandrel is essentially facilitated by
said air. In addition, the air can also be used as a driving

force for discharging the foil hose.
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Another preferred embodiment is an embodiment in which the
removing device comprises removing rollers which squeeze the
lining hose together, said foil hose having an area filled
with air which is located between the removing rollers and
the blow nozzle. In addition, the reception means for the
foil-strip roll for winding the foil hose can be arranged
round the winding mandrel and the reception means for the
fibrous-strip roll and for the foil-strip roll for winding
an outer foil hose can be arranged essentially around the
blow nozzle and/or the air-filled area of the inner foil
hose. Due to the fact that the fibrous strip and the outer
foil hose are wound onto an air cushion, the sequence of
method steps is insusceptible to disturbances to a very
large extent, since the hose, which becomes increasingly

thicker, cannot get jammed on the winding mandrel.

It will also be advantageous when the reception means for
the foil strip each have associated therewith a sealing
means for sealing, preferably by welding or by means of an

adhesive, the overlapping lateral edges of the foil strip.

In accordance with an advantageous embodiment, the winding
mandrel can consist of at least two winding fingers, which
are arranged essentially parallel to each other and which
are adapted to be adjusted individually or jointly in a di-
rection radial to the axis of the winding mandrel so as to
vary the winding circumference of said winding mandrel. By
means of this embodiment, the respective hose diameters
desired can be produced in a continuously variable manner.
In this connection, each of the winding fingers preferably

has a cylindrical structural design.

When the winding fingers are supported and/or driven such
that they are adapted to be jointly rotated about the axis
of the winding mandrel, the winding operation can also be
carried out by a rotary movement of the winding mandrel. In

this connection, it will also be advantageous when each of
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the winding fingers 1s supported and/or driven such that it
1s adapted to be rotated about its respective axis.

In order to permit the hose to be drawn off the winding man-
drel in the axial direction in a comparatively frictionless
manner and without any displacement of the individual wound
layers relative to one another, a further embodiment shows
the features that the winding fingers are provided with a
means, e.g. a belt drive, for producing an advance movement
in the longitudinal direction of the hose so that the above-
mentioned essentially frictionless removal of the inner foil
hose from the winding fingers can take place, said advance
movement being synchronous with the hose removal speed.

In the following, protection is claimed for a second embodi-
ment of an apparatus for carrying out the method.

This apparatus shows the features that at least two recep-
tion means for rotatably receiving thereon fibrous-strip and
foil-strip rolls are arranged in a reception plane extending
essentlally at right angles to the hose axis, a plurality of
reception planes with reception means being provided such
that they are displaced relative to one another in the axial
direction of the hose axis and the reception means of one
reception plane being arranged such that they are rotatably
displaced about the hose axis at least relative to the re-
ception means of another plane so that, when seen in the
direction of the hose axis, an essentially star-shaped ar-
rangement of the reception means is formed. By applying the
fibrous strips in different planes, it is possible to ar-
range in one plane an essentially arbitrary number of foil-
strip rolls for producing the total circumference of the re-
spective hose layer. The narrower the fibrous strips are,
the less guide work will have to be carried out by the guide

means. In this connection, it should, however, be considered

carefully which number of seams and/or overlaps is the most



CA 02168756 2004-05-11

_lo_

advantageous one. When this apparatus 1s used, the thickness
of the lining hose will be determined by the number of re-
ception planes and the thickness of the fibrous strips. In
contrast to the prior art where in connection with most ap-
paratuses the winding lead and the winding speed strongly
influence the production speed of the lining hose, the pro-
duction speed for the lining hose produced by means of the
present and other apparatuses for carrying out the method
according to the present invention only depends on the speed
wlith which the fibrous strips and the foil strips, respec-

tively, are unwound from the reception means.

In accordance with a preferred embodiment, each fibrous
strip has associated therewith a guide means i1n the form of
at least one pressure roller which 1s provided for bringing
the fibrous strip 1nto precisely fitting contact with the
inner foil hose. By providing pressure rollers for each fi-
brous strip, a high geometrical accuracy of the finished

lining hose 1s achieved.

Furthermore, protection 1s claimed for a third apparatus for

carrying out the method.

Thlis apparatus comprises a plurality of reception means,
which are used for rotatably receiving thereon fibrous-strip
and foil-strip rolls and which are arranged one after the
other 1n a row such that they are laterally displaced rel-
ative to one another so that at least the fibrous strips are
unwound one on top of the other such that their longitudinal
edges are displaced in steps, a guide means being provided,
preferably in the form of a plurality of pressure rollers,
by means of which the fibrous strips are put around the foil
hose. The structural design of this apparatus is even more
compact, since the reception means are only arranged one
after the other, but not around the whole circumference of

the foill hose. Also in this apparatus, the production speed
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of the lining hose is determined by the speed with which the
individual foil strips or fibrous strips are unwound. In the
case of this apparatus, the guide means must be considered
to'be more important, since, 1n the final analysis,'said
guide means are responsible for guiding the stepped stack

of fibrous strips round the folil hose.

In accordance with a special embodiment of the apparatus
described hereinbefore, a pair of rollers can be provided,
which is used for applying pressure to upper and lower foill
strips and through which the hose is guided, the flat width
of the foil hose being narrower than the width of the foil
strips so that the laterally projecting edges of the foil
strips can be interconnected, preferably by welding or by
means of an adhesive, with the aid of a connecting means
associated with said pair of rollers. By interconnecting
the edges of two foil strips by welding, an inner and/or an
outer foil hose of adequate size can be produced 1n a very
elegant and simple manner. In addition, a flat guide tongue
can be provided in accordance with a preferred embodiment of
the apparatuses, the circumferential length of said flat
guide tongue corresponding essentially to the width of the
inner foil strip so that said foil strip can be guided round
said guide tongue with the aid of guide means, preferably
guide means in the form of pressure rollers, so that the
foil edges abut on ech other in an essentially precisely
fitting contact and can be interconnected, preferably by
welding or by means of an adhesive, with the aid of a
connecting means. A guide tongue of this type guarantees
that a lining hose having precisely the shape and the size

desired will be produced also in cases in which the inner

foil hose is not inflated.

Another embodiment which proved to be advantageous 1s an
embodiment in which the guide tongue is provided with a
means for producing an advance movement in the longitudinal

direction of the hose so that an essentially frictlonless
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removal of the inner foil hose from said guide tongue can
take place, said advance movement being essentially syn-
chronous with the hose removal speed.

In order to permit a particularly economy-priced and simple
connection method, an additional embodiment of said appara-
tuses can include an axle which has rotatably attached
thereto a roll of adhesive tape as a connection means, the
adhesive tape being unwound such that the associated edges
of the foil strip are adapted to be pressed with the aid of
the guide means onto the sticky side of the adhesive tape
in essentially precisely fitting contact with each other.

In addition, protection is claimed for a lining hose, 1n
particular for use in sewer reconstruction work, said lining
hose being produced in accordance with a method according to
one of the claims 1 to 18. The lining hose consists of a
foil hose produced by helically winding a foil strip and of
at least one resin-impreganted fibrous strip wound onto said
foil hose, the lateral edges of the foil strip, which face
each other, being arranged such that they overlap and the
lateral edges of the fibrous strip, which are associated
with each other, being arranged such that they overlap. At
this point, it should be mentioned again that, 1independently
of the respective embodiment and the production method, the
lining hose can be expanded and cured also without having
been brought into contact with a waste pipe; in this case,
said lining hose can then be used as a substitute for a pip-

ing, e.g. a water pipe, a pipeline or a waste pipe.

A lining hose of this type has the advantages which have al-
ready been described hereinbefore.

In accordance with a preferred embodiment, a foll hose,
which is produced from a second foil strip, 1s arranged on
the fibrous strips formed into a hose. In this respect, it

will be advantageous when the respective longitudinal edges
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of the inner and/or outer foil strip(s) are sealingly inter-

connected, preferably by welding or by means of an adhesive.

In accordance with a preferred embodiment, the fibrous strip
1s helically wound around the foil hose such that a hose
shape 1s obtained. In addition, the fibrous strip can have

a winding lead opposite to the winding lead of the first
and/or second foil strip(s). It is also possible to wind at
least two fibrous strips crosswise.

According to an additional preferred embodiment, the lining
hose consists of a plurality of resin-impregnated fibrous
strips which are arranged on an inner foil hose such that
thelr longitudinal edges extend essentially in the longi-
tudinal direction of the hose, the seams and/or overlaps of
two longitudinal edges of a fibrous strip or of two fibrous
strips being covered by a superimposed fibrous strip. Lon-
gitudinal seams and/or overlaps of the type occurring in the
lining hoses according to the present invention appear, at
first sight, less stable to the person skilled in the art
than wound lining hoses.'By covering the seams and/or over-
laps by a respective fibrous strip arranged on top of said
seams and/or overlaps, a stability is, however, obtained
which definitely comes up to that of wound embodiments. It
will also be advantageous when the fibrous strips are ar-
ranged such that they are displaced relative to one another
1n such a way that the seams and/or the overlaps of the
longitudinal edges are arranged in a mode of arrangement in
which they are uniformly displaced relative to one another
over the whole circumference. The stability will be in-
Ccreased once more 1in thilis way, since an accumulation of

seams and/or overlaps in one area of the lining hose will be

avolded.

The fibrous strip preferably consists of a woven glass rov-
ing fabric, a glass-fibre woven fabric and/or a glass-fibre
knitted fabric and/or glass-fibre mats and/or non-woven
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glass-fibre fabrics, alone or in combination with one an-

other. These material have the strength required for lining

hoses.

Particularly simple curing of the lining hose can be effect-
ed by impregnating the fibrous strip with a UV-curable

resin, said UV-curable resin being preferably adapted to be
cured in the visible and harmless UV-A region with and with-

out additional radical initiators.

In accordance with a further embodiment, the outer side of
the hose can have applied thereto an inwardly and/or out-
wardly essentially fully light-reflecting layer. This will
provide the advantages which have already been described
hereinbefore with regard to storage, with regard to light
shielding during production and processing as well as with
regard to curing. The light-reflecting layer is preferably
defined by an aluminum layer, said aluminum layer providing
a very good efficiency and entailing only little expense.
The use of an aluminum foil is imaginable in this connec-
tion. According to a preferred embodiment, the light-re-
flecting layer is defined by an outer foil, preferably a
plastic foil, having aluminum applied thereto by vapour de-
position. Also the outer foil hose can be used for this
purpose. As far as the inventive concept is concerned, it 1is
of secondary importance whether the vapour deposition of

aluminum is carried out on the outer side or on the inner
side of the foilil.

In accordance with a further embodiment, the outer and/or
inner foil can be provided with a reinforcing layer, e.g. a
layer of woven fabric, so as to prevent the foll from tear-

ing even if long pieces of hose are produced.

At this point, reference should be made to the fact that the
lining hose described in the present connection 1s normally

an initial product, which is adapted to be introduced in a
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sewer section, e.g. by subsequent pulling in, where it can
then be cured.

Furthermore, protection is separately claimed for an addi-
tional embodiment of the present method. This method is to
be regarded as a separate invention with or without combi-
nation with one of the residual claims. The method serves

to produce a tubular lining hose, in particular for use in
sewer reconstruction work and in particular according to one
of the claims 1 to 50, comprising the steps of forming at
least one fibrous strip into a curable, resin-impreganted
hose, the 1lnner side of the resultant lining hose being pro-
vided with a protective foil. The method is characterized in
that the fibrous strip is wound onto a winding mandrel con-
sisting of a stabilized foil hose forming the protective
foil. By means of such a stabilized foil hose, the costs for
the apparatus can essentially be reduced by the method des-
cribed in the present connection, since the foil hose itself
defines the winding mandrel. An embodiment which should es-
pecially be emphasized in this connection is the embodiment
according to which the foil hose is inflated and the fibrous
strip is wound onto the inflated foil hose. This method is
important especially insofar as also non-wound foil hoses

can be used as an inflated winding core.

In this connection, it will be advantageous when the inflat-
ed foll hose is guided essentially eccentrically on a coun-
terholder which is arranged in the interior of said foil
hose. This will have the effect that the fibrous strip will

neatly abut on the respective point supported by the counter
holder.

It will be advantageous when the foil hose is produced from

at least one folil strip, which is unwound from a roll in the
longitudinal direction of the hose and which is simulta-
neously formed into a tube, the longitudinal edges of the
foilil strip or of the foil strips being interconnected by
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welding or by means of an adhesive. This has the advantage that,
on the one hand, the welding seam can be produced in the usual
way and that, on the other hand, the hose diameters can be
varied in a simple manner by cutting the foil-strip roll to size

on a reel cutter such that the manufacturing width is obtained.

When two foll strips are used, 1t will suffice to place them one

on top of the other and to i1nterconnect them at the edges

thereof for forming the foil hose.

Another preferred embodiment of the present invention includes a
method of producing a tubular lining hose (20, 108), comprising
the steps of forming at least one fibrous strip (25, 106) into a
curable, resin-impregnated hose, an inner side of the resultant
lining hose (20, 108) being provided with an inner foil hose
(26, 107) onto which the fibrous strip (25, 106) is wound,
wherein a winding operation takes place on a winding mandrel (1)
consisting of at least two winding fingers (28), which are
arranged essentially parallel to each other and a distance of
which can be adjusted 1n a direction radial to an axis (4) of
the winding mandrel (1) so as to vary a winding circumference of
sald winding mandrel (1), and wherein the lining hose (20, 108)
1s advanced 1n a longitudinal direction of the hose (20, 108) by
a means for substantially frictionless removal of the hose (26,
108) from the winding fingers (28), said advance movement being

synchronous with a hose removal speed, and wherein the fibrous

strip (25, 106) 1is unwound from a fibrous-strip roll (6, 10, 18)
provided with an annular frame (8, 11, 16), which is arranged so

that the fibrous-strip roll rotates about said winding mandrel

(1) .

A further preferred embodiment of the present invention includes
an apparatus for producing a tubular lining hose (20, 108)
comprising:

an elongate winding mandrel (1) and at least two reception
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means (>, 9, 15) which are arranged 1n spaced relationship with
an axis (4) of the winding mandrel (1) such that they are
adapted to be rotated about said axis (4) and which are used for

receiving thereon fibrous-strip rolls (6, 10, 18);

sald fibrous-strip rolls (6, 10, 18) being adapted to be rotated
about thelr longitudinal axis and supported 1n respective
reception means (5, 9, 15) 1in such a way that the fibrous strips
are adapted to be wound on the winding mandrel (1) and the

wilnding mandrel axis (4), respectively, by a rotary movement of

the reception means about the winding mandrel axis and by

simultaneous rotation of the fibrous-strip rolls (6, 10, 18)
about their own axis;

a removing device (21) for removing a wound lining hose
(20) from the winding mandrel (1) substantially in the axial

direction of said winding mandrel, wherein said winding mandrel

(1) has at least two winding fingers (28), which are arranged
substantially parallel to each other and a distance of which can
be adjusted individually or joilintly in a direction radial to the
axlis (4) of the winding mandrel (1) so as to vary a winding

circumference of saild winding mandrel (1), said winding fingers

(28) being provided with a means for producing an advance

P

movement 1n a longitudinal direction of the hose so that a

substantially frictionless removal of an inner foil hose (26)
from the winding fingers (28) takes place, sald advance movement
being synchronous with a hose removal speed; and,

sald reception means (5, 9, 15) are each provided with a
annular frame (8, 11, 16), which 1is arranged such that it
extends around the winding mandrel (1) and which is supported

such that 1t 1s adapted to be rotated about said winding mandrel

(1) .

In the followiling, embodiments of the present invention will be

explained i1n detail on the basis of a drawing, 1n which
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shows, 1n a side view, a schematic representation of

an apparatus for carrying out the method according to

the present 1nvention,

shows a schematic side view of an apparatus for

carrying out the method according to the present

invention,

shows a schematic side view of a second embodiment of

an apparatus,

shows a top view of the embodiment according to FIG.

3,

shows a winding mandrel formed by a first variant of

winding fingers,

shows a second variant of winding fingers in a front

view, part of which 1s a sectional view,

shows a top view of the winding finger according to

FIG. o,
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Fig. 8 shows a side view of the winding finger according
to Fig. 7,

Fig. 9 shows a sectional fragmentary view of the winding
finger according to Fig. 6, cut along the line
IX-IX,

Fig. 10 shows a schematic side view of a third embodiment
of an apparatus for carrying out the method accord-
ing to the present invention,

Fig. 11 shows an enlarged side view of Fig. 10 cut along
the line XI-XI,

Fig. 12 shows a perspective, schematic representation of a
fourth embodiment of an apparatus for carrying out

the method according to the present invention,

Fig. 13 shows an enlarged cross-sectional representation
cut along the line XIII-XIII of Fig. 12,

Fig. 14 shows an enlarged cross-sectional representation
cut along the line XIV-XIV of Fig. 12,

Fig. 15 shows a schematic representation of an additional
embodiment of a winding structure according to the

present invention, and

Fig. 16 shows a schematic representation of a foil-hose
winding operation according to one embodiment of

the present invention.

Fig. 1 shows an embodiment of a winding apparatus for car-
rying out the method according to the present invention. The
winding apparatus comprises an elongate, essentially cylin-
drical winding mandrel 1 having an essentially frusto-coni-

cal blow nozzle 2 at one end thereof. The blow nozzle 2 1is
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provided with a supply air conduit 3, which extends through
the winding mandrel 1 and which is connected to a compres-
sed-alr supply unit at the end facing away from the blow
nozzle 2, said compressed-air supply unit being not shown.

A schematically shown first reception means 5 used for re-
ceiving thereon a first folil-strip roll 6 1s arranged in
spaced relationship with the winding mandrel 1 such that it
is adapted to be rotated about the axis 4 of said winding
mandrel 1. Said first reception means 5 comprises an angu-
larly adjustable reception axle 7 and a hooplike frame 8
(cf. Fig. 2), which is arranged such that it 1is rotatable
about the winding mandrel 1. The frame 8 1s adapted to be
rotated about the axis 4 of the winding mandrel 1 by a drive
unit which is not shown. In this case, also the reception
axle 7 rotates about said axis 4 of the winding mandrel 1.

In the area of the blow nozzle 2, a second reception means 9
used for receiving thereon a fibrous-strip roll 10 1s ar-
ranged such that it is adapted to be rotated about the axis
4 of said winding mandrel 1. Said second reception means 9
also comprises a hooplike frame 11, which 1is arranged such
that it is rotatable about the winding mandrel 1 and which
has arranged thereon an angularly adjustable reception axle
12 on which the fibrous-strip roll 10 1s rotatably
supported.

Fig. 2 shows a schematic representation of a drive mechanism
13, which is arranged on a base 14. The drive mechanism 13
drives the frame 11 by means of frictional engagement with

the outer circumference thereof.

A third reception means 15 is arranged before the blow noz-

zle 2 of the winding mandrel 1 when seen in the axial direc-
tion, said third reception means 15 being arranged such that
it is adapted to be rotated about the axis 4 of said winding

mandrel 1. Also the third reception means 15 comprises a
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hooplike frame 16, which is supported such that it is adapt-
ed to be rotated about the axis 4 of the winding mandrel 1
and which has attached thereto an angularly adjustable re-
ception axle 17 on which a second foil-strip roll 18 is
rotatably supported.

The third reception means 15 is arranged between the blow
nozzle 2 and a guide ring 19 arranged in the axial direction
of the axis 4 of the winding mandrel 1. The inner diameter
of the guide ring 19 corresponds approximately to the outer
diameter of a ready-wound lining hose 20. On the side of the‘
guide ring 19 which faces away from the winding mandrel 1,

a removing device 21 is arranged, said removing device 21
comprising a pair of removing rollers 22, which squeeze the
lining hose 20 together, as well as a winder 23 for winding
up the lining hose 20, which has been squeezed flat by the

removing rollers 22.

In the following, one variant of the method according to the
present i1nvention will be explained in detail on the basis

of the drawings.

A first foil strip 24 is taken from the foil-strip roll 6
and attached to the winding mandrel 1, whereupon it is heli-
cally wound onto said winding mandrel 1 by rotary movements
of the first reception means 5. A foil strip having a cer-
tain length must first be supplied in order to permit an
advance movement by means of the removing device 21 and the
supply of compressed air from the blow nozzle 2. It will be
advantageous to sealingly interconnect the overlapping lat-
eral edges of the foll strip 24. According to a preferred
embodiment, this connection can be provided by intercon-
necting the edges of the foil by means of an adhesive or by
welding. For the sake of clarity, the figures do not show
any device for interconnecting the overlapping lateral
edges. The reception axle 7, about which the first foil-
strip roll 6 is adapted to be rotated, is arranged on the
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frame 8 such that it is angularly adjustable. The desired
lead and the overlapping width of the lateral edges of the
first foil strip 24 can be determined in this way. Due to
the fact that the removing rollers 22 squeeze the foll hose
26 together, compressed air can be pumped into said foil
hose through the blow nozzle 2. This will have the effect
that the foil hose 26 swells, and, consequently, it can be

handled and removed from the winding mandrel 1 more easily.

In the area of the blow nozzle 2, a fibrous strip 25, which
is impregnated with resin, 1s now helically wound onto the
inner foil hose 26 with the aid of the second reception
means 9. In the course of this operation, the frame 11
rotates about the axis 4 of the winding mandrel 1, whereby
the fibrous-strip roll 10 unwinds about the reception axle
12. As can especially be seen in Fig. 1, the fibrous strip
25 is wound such that the lead obtained is opposite to the
lead of the first foil strip 24. The possibility of an oc-
currence of leaky points is thus excluded to a very large
extent. In addition, the fibrous strip 25 is wound such that
the lead obtained is smaller than that of the first foil
strip 24. The lead of the fibrous strip 25 essentially
depends on the desired wall thickness, and, consequently, on
the strength of the lining hose 20. In order to permit an
advance movement in direction A at a constant speed, the
fibrous strip 25 must be wound faster around the axis 4 of
the winding mandrel 1 than the first foil strip 24 1n the
case shown in Fig. 1. In order to achieve this, the frame 11
of the second reception means 9 rotates at a speed which 1is
coordinated in an adequate manner with the speed of frame 8.
For this purpose, the reception means 5 and 9 can be driven
separately or in common by means of a coupling and transmis-
sion mechanism. This mechanism should, however, work contin-
uously, since also the angular positions of the reception
axles 7 and 12 are steplessly adjustable. It proved to be
particularly advantageous when the fibrous strip 25 1s wound

in the area of the inflated foil hose 26, as can be seen 1n
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Fig. 1. The inflated hose 26 serves so to speak as a central
core. The fibrous strip 25 can have been impregnated with
resin previously in a separate system. It is, however, also
possible to associate with the second reception means 9 an
application unit, which is not shown, said application unit
comprising application rollers whose contact pressure is ad-
justable so as to Vary the resin content. This has the ad-
vantage that only the amount of fibrous strip 25 required
for processing is impregnated with resin.

Subsequently, a second foil strip 27 is wound onto the
wound, resin-impregnated fibrous strip 25; the direction of
the lead of said second foll strip 27 is again opposite to
that of the lead of the fibrous strip 25. In addition, the
lead of the second folil strip 27 is larger than that of the
fibrous strip 25, and, consequently, the third reception
means 15 rotates at a speed which 1s lower than that of the
second reception means 9 and in a direction of rotation op-
posite to the direction of rotation of said second reception
means 9. Also in this case, the overlapping lateral edges of
the folil strip 27 can sealingly be interconnected in a fur-
ther step by means of a device which is not shown. The outer
surface of the then ready-wound lining hose 20, whose inner
foil hose 26 is still inflated, is now passed through the
gulde ring 19. This will have the effect that the lining
hose 20 will be wound around the axis 4 of the winding man-
drel 1 essentially also in the non-supported area between
the guide ring 19 and the winding mandrel 1. The method es-
peclially offers the advantage that the individual winding
operations of the fibrous strip 25 and of the folil strips

24, 27 can be carried out simultaneously.

Subsequently, the finished lining hose 20 is selzed by the
removing rollers 22 and squeezed together. In this way, the
lining hose 20 can be wound onto a winder 23 in the manner
known, for future processing. It would also be 1maginable to

directly introduce the lining hose 20, which has been pro-
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duced in the manner described hereinbefore, 1nto the sewer

to be reconstructed.

The lining hose 20, which has been produced in this way, can
then be introduced in the manner known into a sewer to be
reconstructed and, subsequently, it can be given 1its final
shape by means of compressed air or water pressure. The
outer foil hose, which has been produced by means of the
second foil strip 27, will then abut on the inner wall of
the sewer. Subsequently, the resin-impregnated fibrous strip
will be cured in accordance with the conditions of the resin
used. Especially well-known resins in this connection are
UV-curable resins in the case of which UV light-emitting
radiators are introduced in the interior of the lining hose
50. A material for the fibrous strip 25 which turned out to
be particularly stable 1s a woven glass roving fabric. The
outer surface of the hose can additionally have applied
thereto a light-reflecting layer, e.g. in the form of a
plastic foil having a layer of aluminum applied thereto by
vapour deposition. The plastic foil can also be used as the

foil for the outer foil hose.

A lining hose 20 produced in accordance with the method ac-
cording to the present invention can be produced in situ
such that it has the desired thickness and the desired
length and, subsequently, it can be processed without delay.
In particular the preliminary production of an inner foil
hose, which must be prepared for the winding operation by
strenuous work, can be dispensed with when the method ac-

cording to the present invention is used.

In connection with the present invention, 1t should addi-
tionally be mentioned that, 1lnstead of rotating the foil-
strip rolls 6 and 18 as well as the fibrous-strip roll 10
about the axis 4 of the winding mandrel 1, it would also be
imaginable to rotate the winding mandrel and the foil hose,

respectively, and this would permit the reception means 5, 9
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and 15 to stand still. If, in the case of such a method, op-
positely directed winding leads are desired, the individual
strips 24, 25 and 27 must be lead up to the winding mandrel
1 and the inner foil hose 26, respectively, in an adequate
manner. The routing shown in Fig. 1 would not be suitable
for this type of operation.

In the following, a second embodiment of the apparatus for
carryling out the method according to the present invention
will be discussed on the basis of Fig. 3 to 5. The same

reference numerals will be used for identical and similar
components.

In this apparatus, the winding mandrel 1 consists of two
cylindrical winding fingers 28, which are arranged in paral-
lel. The winding fingers 28 are also arranged parallel to
the axis 4 of the winding mandrel 1 and they are adapted to
be displaced radially to said axis 4. In this way, it is
possible to enlarge the effective winding circumference of
the winding mandrel 1, whereby steplessly different hose
diameters can be produced. The winding fingers 28, an ar-
bitrary number of which can be provided, can either rotate
about the axis of the winding mandrel, whereby a foil strip
24 1s unwound from the foil-strip roll 6 and wound onto the
winding mandrel 1. The thus wound foil hose 26 is then dis-
charged 1in direction A. It is, however, also possible to
rotate the individual reception means 5, 9 and 15 about the
axls 4 of the winding mandrel 1 while said winding mandrel 1
1s standing still. If desired, the winding fingers 28 can
also be rotated about thelr own axis and/or adapted to be
driven such that they rotate about their own axis. As is
already known from the first embodiment, the foil-strip roll
6 1s arranged such that its angle relative to the axis of
the winding mandrel can be adjusted. At this point, 1it
should be mentioned that, for the sake of clarity, only the
foil-strip roll 6, but no other strip rolls, are shown. The

foil strip 24 is seized by a pressure roller 29 and pressed
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onto one of the winding fingers 28. This has the effect that
the foil strip 24 is guided and drawn tight. Subsequently,
the fibrous strip 25 and the second foil strip 27 can be

wound helically onto the inner foil hose 26 as usual.

In the following, a second variant of the winding fingers 28
is referred to with the aid of Fig. 6 to 9. The essentialy
flat winding fingers 28 shown in these figures are arranged
on one side thereof on a common reception device 30. The re-
ception device 30 is held by an adequate supporting means,
which is not shown. The two winding fingers 28 are oriented
essentially parallel to one another, and they are adapted to
be adjusted relative to one another by adjustment elements
31, which are shown in the drawing in the form of screws.
The ends of the winding fingers 28 secured to the reception
device 30 can also be displaced in said reception device 30.
The special property of these winding fingers-28 1s that
they represent a means for providing an advance movement.
According to the present variant, this advance movement 1is
effected by pulleys 32, which are integrated in said winding
fingers 28 and which have attached thereto, essentially
tightly, a belt 33 associated with a winding finger 28. The
pulleys 32 of a winding finger 28 are accessible on one side
thereof through openings 34 in the side walls of the winding
fingers 28 so that their fastening and adjusting bolts 35
can be released and adjusted. The belt 33 used is preferably
a V-belt. The pulleys 32 are then provided with an adequate
structural design. It is possible to drive the belt via a
separate drive means, especially via a drive means operating
synchronously with the driving speed of the reception device
30, or to cause essentially frictionless drawing off in the
discharge direction A by smooth running of the belt drive.
When the feed rate caused by the belt drive of the winding
fingers 28 corresponds to the removal rate A, the foil hose
26 will be drawn off the winding fingers 28 in an essential-
ly frictionless and, consequently, wrinkle-free manner. How-

ever, even a smooth-running belt arrangement provides an
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essential advantage with regard to the removal of the foil
hose 26 from the winding fingers 28. On the basis of the
adjustment possibility provided by the adjustment elements
31, all hose diameters can be produced within the limits

predetermined by the dimensions of the winding fingers 28.

In the following, a third embodiment of an apparatus for
carrying out the method according to the present invention
will be described in detail on the basis of Fig. 10 and 11.

The apparatus shown in Fig. 10 and 11 comprises a plurality
of reception means 101, which are shown schematically and
each of which comprises a reception axle 102 for rotatably
receiving thereon fibrous-strip rolls 103. Each of said re-
ception means 101 is arranged in a receptlon plane 105 ex-
tending essentially at right angles to the hose axis 104.
Fig. 10 shows two reception planes 105 which are arranged
such that they are displaced relative to one another in the
axial direction of the hose axis 104. As can especlally be
seen from Fig. 11, the reception means 101 of two reception
planes 105 are arranged such that they are rotatably dis-
placed relative to one another about the hose axis 104 so
that, when seen in Fig. 11 in the direction of the hose axis
104, a star-shaped arrangement of the reception means 101 is

formed.

In addition, the reception means 101 of one or more recep-
tion planes 105 can be located at different distances from
the hose axis 104. Fibrous strips 106, which are unwound
from the fibrous-strip rolls 103, are lead up to a foil hose
107. In the case of this apparatus, the foil hose 107 1s ex-
panded by means of compressed air or water such that a cy-

lindrical shape 1s obtained.

The fibrous strips 106 are impregnated with a resin, which
is preferably UV-curable. The fibrous-strip rolls 103 can

already be pre-impregnated with resin or the fibrous strips



2168750

- 26 -

106 are guided through a special resin-application device

upon being unwound, said resin-application device being not
shown. The step of leading the fibrous strips 106 up to the
foil hose 107 in a star-shaped configuration is carried out
by guide means, which are not shown; said guide means being

preferably provided in the form of pressure rollers.

As can be seen in Fig. 11, two fibrous strips 106 respec-
tively form a layer of a lining hose 108 to be produced.
When arranged on the hose 107, the longitudinal edges 109
associated with one another are located at a distance from
one another so that a seam 110 is formed. It would, however,
also be imaginable that the longitudinal edges 109 of the
fibrous strips 106 are arranged such that they overlap. A
subsequent layer will be arranged such that the upper fi-
brous strips 106 completely cover a seam 110 or an overlap
located therebelow. This course of action is maintailned
throughout the whole process until the last layer has been
applied. The last layer can selectively be provided with
reinforcement strips, which are positioned on top of seams
110 or overlaps; it is also possible to provide no reinforc-
ing means at all in the last iayer because this will not
result in any loss of strength which would be worth men-

tioning.

In Fig. 11, it is also clearly evident that the seams 110 or
overlaps of the longitudinal edges 109 are arranged on the
circumference of the foil hose 107 such that they are uni-
formly displaced relative to one another. This will improve

the strength properties.

Reception means 101 providing fibrous strips 106 for dif-
ferent layers can be arranged within one reception plane
105. It is, however, also possible to use narrower fibrous
strips 106 so that one layer will be composed of more than

two fibrous strips 106.



2168736

-27_

When the lining hose 108 has reached its desired wall thick-
ness by means of an adequate number of layers and fibrous

strips 106 having an adequate thickness, an outer foil hose
can additionally be applied to the lining hose 108, this be-

ing not shown in Fig. 10 and 1l.

Subsequently, the finished lining hose 108 is passed through
a pair of rollers 111, which squeeze the lining hose 108 to-
gether so that it can be wound up by a removing device 112,
said removing device being preferably provided in the form
of a winding drum. It is also imaginable to advance the lin-
ing hose 108 directly so that further processing can take

place.

In the following, a fourth embodiment of an apparatus for
carrying out the method according to the present invention
will be explained in detail on the basis of Fig. 12 and 13.
only the differences between this apparatus and the preced-
ing one will be discussed hereinbelow. The same reference
numerals will still be used for similar or identical com-

ponents.

In the case of this apparatus, the inner foil hose 107 is
supplied to the apparatus in a flat, non-expanded form. Be-
low the foil hose 107, a plurality of reception means 101
are arranged one after the other in a row. The reception
axles 102 of said reception means 101 are oriented such that
they extend essentially parallel to one another. The recep-
tion means 101 are, however, laterally displaced relative to
one another so that fibrous-strip rolls 103, which are ro-
tatably supported on said reception axles 102, are unwound
such that their longitudinal edges 109 are displaced rela-
tive to one another. The fibrous strips 106 are guided such
that they are arranged one on top of the other. Fig. 13
shows this in a particularly clear manner. The stepped f1-
brous strips 106 are then put round the flat, inner foilil

hose 107 with the aid of guide means 113 in the form of
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pressure rollers. In the course of this process, the stepped
longitudinal edges 109 of one side of the fibrous strips 106
are placed into precisely fitting contact with the stepped
longitudinal edges 109 of the other side of the fibrous
strips 106. In this connection, it is still guaranteed

that the resultant seams 110 and/or overlaps will always

be covered by the fibrous strip 106 placed on top.

Subsequently, the foil hose 107 and the fibrous strips 106
are guided through a pair of rollers 111, which presses up-
per and lower foil strips 114 simultaneously against the
lining hose. The upper and the lower foil strip 114 are each
unwound from a foil-strip roll 115. As can be seen 1in Fig.
14, the width of the flat lining hose 108 is preferably nar-
rower than the width of the foil strips 114 so that the lat-
erally projecting edges 116 of the foll strips are inter-
connected, preferably by welding or by means of an adhesive,
with the aid of a connecting means associated with said pailr
of rollers, said connecting means beling not shown in the

figures.

The complete structural design of the lining hose 108 at
this point is clearly shown in Fig. 14. The only additional
statement which should be made in this connection 1s that
the steps in the stepped arrangement of the seams 110 can be

more distinct than those which can be seen in Fig. 14.

Subsequently, the lining hose 108 1s wound up by a removing

device 112.

At this point, it should additionally be mentioned that the
inner foil hose 107 can also be produced in a manner similar

to that in which the outer foll hose 117 according to Fig.

14 1s produced.

Fig. 15 shows an additional lamination which can be used

in connection with the apparatus according to Fig. 12. For
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forming an inner foil hose 107, an inner foil strip 118 1is,
in this case, applied to the fibrous strip in a stepped mode
of arrangement so that, when the inner foil strip 118 and
the fibrous strips 106 are bent, the inner foil hose 107

will be formed simultaneously.

Fig. 16 shows how such an inner foil strip 118 1s unwound
from a foil-strip roll 115 and put round a flat guide tongue
119 with the aid of guide means, preferably pressure rol-
lers, which are not shown, the circumferential length of
said guide tongue 119 corresponding essentially to the width
of the inner foil strip and, consequently, of the desired
inner circumference of the lining hose 108. The edges of the
foil are placed into an essentially precisely fitting con-
tact with each other so that they can be interconnected by a
connecting means 120. The connection can be provided either
by welding or by means of an adhesive. In Fig. 16, an axle
121 having rotatably attached thereto a roll of adhesive
tape is provided as a connecting means 120. An adhesive

tape 123 is unwound onto the guide tongue 119 such that the
sticky surface thereof faces upwards and in such a way that
the associated edges of the inner foil strip 118 will be
pressed with the aid of the guide means onto the sticky side
of the adhesive tape 123 in an essentially precisely fitting
contact with each other. In this way, an inner folil hose 107
will be produced continuously. An outer foil hose can be

produced in a similar manner.

In the case of an embodiment which is not shown, the guide
tongue 119 can be provided with a means for producing an
advance movement in the longitudinal direction of the hose,
said advancement movement being essentially synchronous with
the hose removal rate. A structural design can be similar to

that of the belt drives used in connection with the winding

fingers 28 (cf. in this respect Fig. 6 to 9).

Reference is especially made to another variant of the pres-
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ent method where the inner foil hose is inflated when the
fibrous strip is beilng wound onto said foil hose. The foil
hose can be guided eccentrically round a counterholder ar-
ranged in the interior thereof. Also this method permits a
production of arbitrary hose diameters on one and the same
system. Furthermore, this method also permits the use of all
kinds of foil hoses, even foil hoses which are not wound.
The further process is chosen in accordance with one of the

embodiments described hereinbefore.

The present invention permits the production of a lining
hose at a reasonable price, with little expenditure as far
as the devices used in the production of said hose are con-
cefned, and at a comparatively high production speed. The
fibrous strip consists preferably of a woven glass roving
fabric, a glass-fibre woven fabric and/or a glass-fibre
knitted fabric and/or glass-fibre mats and/or non-woven
glass-fibre fabrics, alone or in combination with one an-
other. The fibrous strip is preferably, but not inevitably,
impregnated with a UV-curable resin, which 1s preferably
adapted to be cured in the visible and harmless UV-A region
with and without additional radical initiators. These ma-
terials proved to be excellent materials for lining hoses.
In addition, the outer side of the hose can have applied
thereto an inwardly and/or outwardly essentially fully
light~-reflecting layer.

A lining hose produced in accordance with the methods des-
cribed hereinbefore can, e.g. for sewer reconstruction work,
be introduced in a defective waste pipe, expanded and cured.
It is, however, also possible to use said lining hose as a
sewer pipe substitute by laying said hose, in the extended
and cured condition, directly as a piping, e.g. water pilpe,

pipeline or waste pipe.
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CLAIMS

1. A method of producing a tubular lining hose (20, 108),
comprising the steps of forming at least one fibrous strip (25,
106) into a curable, resin-impregnated hose, an inner side of
the resultant lining hose (20, 108) being provided with an inner
fo1l hose (26, 107) onto which the fibrous strip (25, 106) is
wound, whereiln a winding operation takes place on a winding
mandrel (1) consisting of at least two winding fingers (28),
which are arranged essentially parallel to each other and a
distance of which can be adjusted in a direction radial to an
axls (4) of the winding mandrel (1) so as to vary a winding
circumference of said winding mandrel (1), and wherein the
lining hose (20, 108) 1s advanced in a longitudinal direction of

the hose (20, 108) by a means for substantially frictionless

removal of the hose (26, 108)

Ll

‘rom the winding fingers (28),
sald advance movement being synchronous with a hose removal
speed, and wherein the fibrous strip (25, 106) is unwound from a
fibrous-strip roll (6, 10, 18) provided with an annular frame

(8, 11, 16), which 1s arranged so that the fibrous-strip roll

rotates about sailid winding mandrel (1).

2. A method according to claim 1, including an outer foil

hose (1, 17) arranged around the fibrous strip (25, 106) and

formed into the lining hose.

3. A method according to claim 2, wherein the fibrous
strip (25, 106) formed i1nto the hose has applied thereto the
outer foil hose by helically winding a second foil strip (27)

onto saild fibrous strip (25, 106), associated lateral edges of

sald second foil strip (27) being arranged such that they

overlap.

4. The method according to claim 2, wherein the outer
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foil hose (117) 1is made from at least one foil strip (14, 18),
which 1s unwound from a foil-strip roll (15) in a longitudinal
direction of the hose and simultanecusly formed into a hose, the

longitudinal edges of the foil strip (14, 18) being

interconnected.

5. The method according to claim 2, wherein the edges of
the i1nner and outer foil hose (26, 107, 117) are interconnected

by an adhesive tape (123) which is unwound in a same direction.

6. The method according to claim 1, wherein the winding
operations of the fibrous strip (25, 106) and of a foil strip

(Z4) are carried out substantially simultaneously.

7. The method according to claim 6, wherein overlapping

lateral edges of a foil strip (24, 27, 114, 118) are sealingly

interconnected by welding.

8. The method according to claim 6, wherein overlapping

lateral edges of a foil strip (24, 27, 114, 118) are sealingly

interconnected by an adhesive.

9. The method according to claim 1, wherein at least one
fibrous strip (25) 1s helically wcund around the foil hose (20)
such that a hose shape is obtained, lateral edges of the fibrous

strip (25), which face each other, being overlapped.

10. The method according to claim 9, wherein at least one

fibrous strip (25) is wound such that a lead obtained is

opposite to a lead of a foil strip (24, 27).

11. The method according to claim 9, wherein at least two

fibrous strips (25) are wound crosswise with respect to one

another.



CA 02168756 2003-10-21

- 33 -

12. The method according to claim 1, wherein the fibrous
strip (106) 1s wound onto the hose (107) such that 1ts
longitudinal edges (109) are oriliented essentially 1n a
longitudinal direction of the hose, said fibrous strip (106)
being guided with the aid of guide means (113) positioned around

the fol1l such that a shape of a hose 1s obtained, and seams

(110) of two longitudinal edges (108) of a fibrous strip (106)

being covered by a superimposed fibrous strip (106).

13. The method according to claim 12, wherein two fibrous
strips (106) are unwound 1n a condition 1n which they are

displaced relative to one another 1n such a way that

longitudinal edges thereof (109) will be arranged on the

circumference 1n a mode of arrangement i1n which they are

uniformly displaced relative to one another.

14. The method according to claim 12, wherein the

protective foil 1s formed i1nto an inner foil hose (107) and that

sald foil hose (107) 1s flattened, wherein superimposed fibrous

strips (106), which are laterally displaced relative to one

another, being jointly lead up to the foil hose (107) with an

ald of the guide means (113) are jointly put round said foil
hose (107) so that longitudinal edges (109) of one side, which
are arranged 1n steps relative to one another, are joined in a
substantially precisely fitting connection with the longitudinal

edges (109) of an other side, which are arranged in steps

relative to one another.

15. The method according to claim 1, wherelin the fibrous

strip (25, 106) 1s impregnated with resin prior to being formed

1nto a hose.

16. The method according to claim 1, wherein air 1s blown
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into the inner foil hose (26, 107) so that the fibrous strip

(25, 106) 1s wound onto the inflated part of the foil hose (26,
107) .

17. The method according to claim 1, wherein a ready-wound

lining hose (20, 108) 1s removed by a removing device (21, 112)

and wound up.

18. The method according to claim 1, wherein the fibrous

strip consists of one of the following classes of materials:

a woven glass roving fabric, a glass-fiber woven fabric, a

glass-fiber knotted fabric, glass-fiber mats, non-woven glass-

fiber fabrics.

19. The method according to claim 1, wherein a side of the

hose has applied thereto a substantially fully light-reflecting

layer.

20. An apparatus for producing a tubular lining hose (20,
108) comprising:

an elongate winding mandrel (1) and at least two reception
means (5, 9, 15) which are arranged in spaced relationship with
an axis (4) of the winding mandrel (1) such that they are
adapted to be rotated about said axis (4) and which are used for
recelving thereon fibrous-strip rolls (6, 10, 18);

said filbrous-strip rolls (6, 10, 18) being adapted to be
rotated about their longitudinal axis and supported in
respective reception means (5, 9, 15) in such a way that the
fibrous strips are adapted to be wound on the winding mandrel
(1) and the winding mandrel axis (4), respectively, by a rotary
movement of the reception means about the winding mandrel axis

and by simultaneous rotation of the fibrous-strip rolls (6, 10,

18) about their own axis;
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a removing device (21) for removing a wound lining hose
(20) from the winding mandrel (1) substantially in the axial

direction of said winding mandrel, wherein said winding mandrel

(1) has at least two winding fingers (28), which are arranged
substantially parallel to each other and a distance of which can
be adjusted individually or jointly i1in a direction radial to the
axlis (4) of the winding mandrel (1) so as to vary a winding
circumference of said winding mandrel (1), said winding fingers
(28) being provided with a means for producing an advance

movement 1n a longitudinal direction of the hose so that a

substantially frictionless removal of an inner foil hose (26)

from the winding fingers (28) takes place, said advance movement
being synchronous with a hose removal speed; and,

sald reception means (5, 9, 15) are each provided with a
annular frame (8, 11, 1lo), which 1s arranged such that it
extends around the winding mandrel (1) and which is supported

such that 1t 1s adapted to be rotated about said winding mandrel

(1) .

21. The apparatus according to claim 20, wherein said

annular frames (8, 11, 1l6) are adapted to be driven by a drive

unit at different speeds 1n such a way that in a case of
different winding leads of the fibrous strips (24, 25, 27), the
wilnding speed 1n the axial direction of the winding mandrel (1)

1s substantially identical for all fibrous and foil strips (24,

22, 217).

22. The apparatus according to claim 20, wherein the
reception means (5, 9, 15) are each provided with an angularly
adjustable reception axle (7, 12, 17) for rotatably receiving
thereon the fibrous-strip rolls (6, 10, 18), the angular

i

position of the respective reception axle (7, 12, 17) being

adapted to a winding lead of the fibrous strip (24, 25, 27).
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23. The apparatus according to claim 20, wherein said

means for producing an advance movement is a drive belt.

24. The apparatus according to claim 20, wherein the
winding mandrel (1) 1is provided with a blow nozzle (2), which is

arranged at a removing end thereof and through which air can be

blown into an inner foil hose (26).

25. The apparatus according to claim 24, wherein the
removing device (21) has removing rollers (22) which squeeze the

lining hose (20) together, said foil hose (26) having an area

filled with air which i1s located between the removing rollers

(22) and the blow nozzle (2).

26. The apparatus according to claim 25, wherein one of
the reception means (5) for a first foil-strip roll (24) for
winding an 1nner foil hose (26) is arranged round the winding

mandrel (1) and that reception means (9, 15) for the fibrous-

strip roll (10) and for a second foil-strip roll (18) for
winding an outer foil hose are arranged essentially around the

blow nozzle (2) and the air-filled area of the foil hose (26).

27. The apparatus according to claim 26, wherein the
reception means (35, 15) for the foil strip (24, 27) each have
associated therewith a sealing means for sealing overlapping

lateral edges of the foil strip (24, 27).

28. The apparatus of claim 27 wherein the sealing means 1is

a welding device.

29. The apparatus of claim 27 wherein the sealing means 1is

a by an adhesive means.
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