HEL [yCALLY - "WOUND. REI NFORCED RI BBED COWVPOSI TE STRUCTURE Thi s i nvent {T&a7i+ s
reldtes to inprovenents to reinforced ribbed structures, and in particul ar
to reinforced or strengthened spirally wound pipes or tubes nmade from
conposite materi al s. It is well known that plastic pipes can be nmade by
spirally winding a plastic strip having a series of spaced apart upstandi ng
ribs extending longitudinally of the strip, either at roomtenperature or
at an el evat ed t eHBEICALLYVOUNP REINEORAERSRIBBER £OMAOSI TRYIRUATERED| e. Thi s
formof helically wound tube is already well known in the industry and is
described in Patents by the sanme inventor relating both to the formof the
plastic strip and the formof the nmachine by nmeans of which the pipes or

t ubes are PrbdaudBUeRtdPs F&HafRas f9 improvements to reinforced ribbed

structures, and in particular to reinforced or strengthened
spirally wound pipes or tubes made from composite materials.

It is well known that plastic pipes can be made by spirally
winding a plastic strip having a series of spaced apart
upstanding ribs extending longitudinally of the strip, either
at room temperature or at an elevated temperature where the
plastic becomes more flexible. This form of helically wound .
tube is already well known in the industry and is described
in Patents by the same inventor relating both to the form of
the plastic strip and the form of the machine by means of
which the pipes or tubes are produced from such strips.

For these pipes to perform in a high performance application,
in order to attain the necessary degree of strength, the wall
thickness of the plastic strxip must be gquite substantial, as
well as that of the ribs, or the finished pipes or tubes can
be reinforced with strengthening or reinforcing members. In
this regafﬁ reference is made to the applicant's Australian
Patent 607431 which discloses a method of producing a
reinforced plastics tube utilising a reinforcing member
placed between the ribs in such a manner that the deflection
resistance of the finished pipe or tube is materially
increased. The reinforcing member comprises a metal strip of
U-shape cross-section, the free ends of the reinforcing
member being designed to engage beneath opposed flange
formations of a pair of adjacent ribs to thereby lock the
metal strip in position between the ribs and in turn stiffen
the ribs and the finished pipe. As explained in the aforesaid
Patent specification, in applications where the reinforced
tubes or pipes are buried in a trench or subjected to high
earth loads, the strength of the pipe or tube is of extreme
o .

importance.




For these pipes to performin a high performance application, in order to
attain the necessary degree of strength, the wall thickness of the plastic
strip nmust be quite substantial, as well as that of the ribs, or the

fini shed pipes or tubes can be reinforced with strengthening or reinforcing
menbers. In this regard reference is made to the applicant's Australian

Pat ent 607431 which discl oses a method bf producing a reinforced plastics

t ube utilising a reinforcing menber pl aced between the ribs in such a
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theredby produce a compos;te plastics structure.

It is another object of the present invention to provide a
spirally wound plastics pipe formed of two or more materials
having different characteristics so that the resultant or
finished pipe or tube has enhanced properties, and which can
be produced at relatively low cost.

According to one embodiment of this invention, there is
provided a helically or spirally wound composite tube or pipe
produced by helically winding a strip of plastics material
and interengaging the adjacent edges of adjacent convolutions
of the strip, wherein the strip comprises an arfay of
lengthwise extending ribs spaced apart across the width of
the strip ,so as to form therebetween a series of open
longitudinally extending side by side channels, each of at
least some of said ribs having flange formations at or near
its free end to strengthen such ribs, each of the flange
formations being separated from the flange formation on any
adjacent rib, characterised by at least one non-planar
elongate helical reinforcing member located between a pair of
said ribs within the array, the marginal edges of the
reinforcing member interlocking with the flange formations of
the ribs of said pair, said reinforcing member having a
central body portion of inverted U- or V-shaped cross-section
which has a radial height greater than the height of said
ribs whereby the effective external diameter of the composite
tube or pipe is substantially increased. With this
arrangement, a composite plastic pipe of extremely high
stiffness can be produéed.



2. An object of the present invention is to provide certain inprovenents,
beyond those disclosed in the aforesaid Patent Specification 607431, to
reinforced spirally wound plastics tube or pipe, which are effective to
stiffen the tube or pipe through the addition of reinforcing nenbers forned
of recycled | ow cost plastics material gr of netal (or both) to thereby
produce a conposite plastics structure. It is another object of the
present invention to provide a spirally wound plastics pipe fornmed of two
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wi dth of been formed, being located in one or more spaces between the
T-shaped ribs on the outer surface of the wound tube.

Preferably, the reinforcing member is a roll-formed metal
strip.

In one preferred arrangement, the strip reinforcing member
has a profile which comprises an inverted V or U-shaped
central body portion flanked on each side by an ocutwardly
directed divergent flange, the free end of each said flange
engaging beneath a flange formation of a respective said
upstanding rib. In another arrangement, the inverted V or
U-shaped central body portion straddles at least one of said
ribs, whereby the strip reinforcing member spans between a
pair of alternate said ribs.

In vyet an;ther preferred arrangement, the strip reinforcing
member is encased in a resilient or a plastic sheath, e.g. by
extruding plastic over the strip member which is preferably

made from steel, or at least has its outer “"exposed" surface
coated with a protective plastics layer.

In yet another preferred embodiment of the invention, at
least some of said longitudinally extending side by side
channels are filled with a strengthening and protective
filler material which can be of recycled plastic (being
compatible with the plastic strip) or a combination of
plastics and fibrous material.. The filler material can be
applied to the pipe, in molten form, as the pipe issues from
the helical winding machine, the molten material bonding to
the outer walls of the spirally formed pipe and/or the outer
surface of the strip reinforcing member. Alternatively the



the strip ,so as to formtherebetween a series of open |ongitudinally
"extendi ng side by side channels, each of at |east sone of said ribs having
fl'ange formations at or near its free end to strengthen such ribs, each of
the flange formati ons being separated fromthe flange formati on on any

adj acent rib, characterised by at |easg one non-planar elongate helical

rei nforcing nenber |ocated between a pair of said ribs within the array,

t he margi nal edges of the reinforcing nmenber interlocking with the flange
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can be pr% uced.
In yet another preferred embodiment of the invention, an
elongated cover strip of recycled plastics material overlies
the strip reinforcing member and is co-extensive therewith,
the cover member having marginal edge portions which are
designed to interlock with the flange formations of said
ribs. The cover member can provide some additional stiffness
to the finished pipe or tube.

In cases where the reinforced composite tube or pipe is used
to re-line underground sewers, the reinforcement member, when
appropriately configured, can assist in maintaining the liner
tube approximately centrally of the failed pipeline, and a
uniform annulus of grout can be maintained around the liner
tube. In addition, the steel reinforcement member can
stiffen the liner tube to such an extent that when grout is
pumped intq the annulus between the liner and the failed
pipe, the composite reinforced liner is able to bear the
grouting pressures, whereas a simple unreinforced plastic
liner will require filling with water to withstand such
pressures. With the reinforced structure of this invention
therefore, a'pipe can have a liner installed and then grouted
with the sewer still flowing which is extremely advantageous
to the contractor.

According to another aspect of the present invention, there
is provided an elongate strip of plastics material for
forming articles by helically winding the strip and
interengaging adjacent edges of the convolutions of the strip
thus wound, wherein said strip comprises a plurality of
longitudinally extending rib formations spaced apart across
the width of the strip on at least one side thereof to form
therebetween a series of open longitudinally extending side



The reinforcing nmenber can be applied during the winding of the tube,

can be fed continually or at required intervals so that a plurality of
separate helical nmenbers are spaced along the Iength of the tube being

wound. Alternatively the reinforcing nmenber can be wound around the tube
has been fornmed, being |locatedc:in one or nore spaces between the
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ribs on the outer surface of the wound tube. Preferably, the

reinforcing nmenber is a roll-formed netal strip. In one preferred
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pl astic sheath, e.g. by extruding plastic over the strip nmenber which is

preferably

Preferably, the opposite inner walls of the slot-like cavity
are provided with barbs or teeth, and the reinforcing member
is of T-shaped cross-section with the wvertical limb also
being barbed, the barbed vertical limb being pressed into the
slot-like cavity between the upstanding ribs of a said rib
formation, to thereby lock the T-shaped reinforcing member in
place.

In another variation, the reinforcing member is of
approximately inverted U-shaped cross-section, the free ends
of the opposed limbs of the reinforcing member each being
lockingly retained in the slot-like cavity of a respective
said rib formation, the bridge portion of the reinforcing

member being spaced radially outwards of the end surfaces of
the ribs.

According to yet another aspect of the present invention, the
spirally wound reinforced composite tube or pipe is subjected
to a deformation process which permanently deforms the metal
reinforcing member and converts the tube or pipe from a
circular to a non-circular cross-sectional shape, the tube or
pPipe being retained in its non~circular shape by means of the:
permanently deformed metal reinforcing member(s) wound
therearound. This provides a very simple and effective means
for producing non-circular plastics tubes or pipes without

the need of heat to deform the plastics strip material.

In order to further illustrate the present invention, several
embodiments are described hereunder in some further detail

with reference to the accompanying drawings in which:

and

In



made fromsteel, or at |least has its outer "exposed" surface coated with a
protective plastics |ayer. In yet another preferred enbodi nent of t
i nvention, at |east sone of said |ongitudinally extending side by side
channels are filled with a strengthening and protective filler materi
whi ch can be of recycled plastic (being conpatible with the plastic s
or a conbination of plastics and fibrous material. The filler material can

be appl

ed to the pipe, in nolten form as the pipe issues fromthe h
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can be applied by extrusion in the formof a

Fig 2 is a part transverse sectional view of the pipe shown
in Fig 1;

Figs 3 to 5 are partly sectioned elevational views
illustrating three further embodiments of the invention;

Figs 6 and 7 are partly sectioned elevational views showing
two further embodiments of the invention, wherein each rib
formation on the plastics strip is formed as a female
element;

Figs 8(a) and 8(b) depicts a plastics strip wherein the ribs
are designed to be deformed during the winding process, and
form hook formations which lockingly retain the free marginal
edges of the reinforcing member; whilst

Figs 9(a) and 9(b) show two non-circular tubular pipes formed
by deforming the composite pipe or tube shown in Figs 1 and

2, such that the metal reinforcing members are permanently
deformed. |

Referring to.the embodiment shown in Figs 1 and 2, there is
shown a spirally wound composite pipe comprising a plastics
ribbed strip 10 and a metal reinforcing member 11 inserted
between a pair of adjaceht T-shaped ribs 15 on the strip 10

he
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trip)

el i cal

filler

and retained therebetween by virtue of the locking engagement

between the flanges 14 on the free ends of the ribs 15 and
the marginal edges of the member 11. The reinforcing member
11 is roll-formed of metal strip and has a cross-section
which is approximately W-shaped, the member 11 having an
inverted V-shaped central body portion which projects
radially beyond the expanded ends of the ribs 15, to thereby
substantially increase the effective external diameter of the
wound pipe. This greatly stiffens the pipe and renders it



.web which extends across the radially outer surfaces of the flanges of the
ri-bs and overlies the outer surface of the reinforcing nenber. In yet
anot her preferred enbodi nent of the invention, an el ongated cover strip of
recycled plastics material overlies the strip reinforcing nenber and is
co-extensive therewith, the cover nenber having marginal edge portions

whi ch are designed to interlock with the flange formations of said ribs.
The cover nenber can provide sonme additional stiffness to the finished pipe
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metal reinforcing member 11 together with a cover strlp 12
which overlies the reinforcing member 11. The reinforcing
member 11 is, again, roll-formed of steel strip and has a
cross~section which is approximately W-shaped. The strip'11
has an inverted U or V-shaped central body portion extending
radially beyond the flanges 14 formed at the upper ends of
the upstanding ribs 15. This arrangement produces a high
degree of stiffness in the finished pipe. The sides of the
reinforcing member 11 are splayed outwardly and form
cutwardly divergent flanges 17 each ¢f which extends between
the underside of a flange 14 and the base wall 18 of the
strip 10. In this embodiment the reinforcing member 11 is
inserted between a pair of adjacent ribs 15 of a helically
wound tube being formed, and generally extends across the
space between the ribs 15 to be held in locking engagement
therebetween.

The cover strip 12, in this embodiment, is produced from
recycled plastics material and is provided with a central top
hat section 20 which snugly fits over the crest of the
central body portion of the reinforcing member 11, the cover -
strip 12 being formed with marginal channel formations
designed to snap-fittingly engage with flanges 14 on the
upper ends of the ribs 15.

If desired, the voids formed between the cover strip 12 and
the reinforcing member 11 can be filled with filler material
applied prior to fittin§ the cover strip 12, such filler

material being compatible with the plastics material of both



-with the sewer still flowi ng which is extrenely advantageous to the
contractor. According to anot her aspect of the present invention, there
is provided an elongate strip of plastics material for formng articles by
helically winding the strip and interengagi ng adj acent edges of the
convolutions of the strip thus wound, swherein said strip conprises a
plurality of longitudinally extending rib formati ons spaced apart across
the width of the strip on at |east one side thereof to formtherebetween a
seri es otieopeniponfi andi givieyx 6ﬁt€@dﬂﬂg:ﬂh§afiller material can be
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opposed cIo ely space upstan I ng ribs ef1 ne therebetween an
outwardly facing slot-like cavity, the

It should be appreciated that the spirally wound pipe formed
from the plastic strip 10 may have only the cover strip 12
applied to its ocuter wall, and hence be produced without the
reinforcing member 11, which affords less stiffness and
rigidity in comparison to the assembly shown in Figs 1-3. The
top hat section 20 forms a strengthening rib in the cover
strip 12 which, when fitted to the ribs 15, adds to the
deflection strength of the finished tube. Again, filler
material may be inserted into the space between the ribs 15
prior to the cover strip 12 being applied.

Referring to Fig 4 of the drawings, metal reinforcing member
19 envelops a pair of ribs 15, and is designed to
significantly enhance the stiffness of the composite pipe,
the radial height of the member 19 being substantially
greater than that of the ribs.

Referring to Fig 5 of the drawings, the assembly is similar
to that shéwn in Fig 1; however, the reinforcing member 21 is
shaped and dimensioned so as to extend between a pair of
alternate ribs 15, the inverted U or V-shaped central body
portion of the reinforcing member 21 being dimensioned to
straddle an.iﬁtermediate rib 15. It is a feature of the
reinforcing members 11, 21 that they effectively increase the
external diameter of the finished tube or pipe and
significantly increase its stiffness.

The reinforcing member 21 can be encased in plastics material
SO as to produce a monolithic composite which can be of roll-
formed steel and recycled plastic.

The method of production of the reinforced tube or pipe is
substantially identical to that described and illustrated in
the applicant’s aforesaid Australian Patent 607431, the



"slot-like cavity being arranged to lockingly retain an extremty of an

ef ongate reinforcing nenber applied to the helically wound pi pe or tube.
Preferably, the opposite inner walls of the slot-like cavity are provided
with barbs or teeth, and the reinforcing nenber is of T-shaped
cross-section with the vertical |inb agso being barbed, the barbed vertical
limb being pressed into the slot-like cavity between the upstanding ribs of
a saidrib formation, to thereby | ock the T-shaped reinforcing nmenber in
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the tube OrdpipeaﬁﬁreCLated that the interlock between adjacent edge
portions of the convolutions of the strip 10 can be effected
by means of a separate locking or joining strip fed into the
winding machine simultaneously with the plastics strip -
rather than having the locking formations integrally formed

along opposite edges of the strip 10.

Referring to Fig 6 of the drawings, there is shown a plastics
strip 25 having longitudinally extending upstanding rib
formations 26 spaced apart across the width of the strip,
each rib formation 26 comprising a pair of opposed ribs 26,
26" closely spaced apart so as to form a longitudinally
extending cavity 27 which opens outwardly. The inner faces of
the ribs 26’, 26" are provided with longitudinally running
barbs 28. A T-shaped reinforcing member 29 has a central
barbed stem 30 which depends from a top wall 31, the stem 30,
during the manufacture of the pipe, being press fitted into a
cavity 27 and lockingly retained therein by interengagement
of the barbs:.Again, the reinforcing member 29 is preferably
applied to the spirally wound pipe or tube as it exits from
the winding machine but this, as explained previously, may be
done in a number of different ways, as would be well-known by
those skilled in the art.

Referring to the embodiment shown in Fig 7, the strip 25 is
identical to that shown in Fig 5; however, in this instance
the profile of the reinforcing member 32 which can be of
roll-formed steel or of fibrous material, is of inverted U
shape, with the free edge portions of the member 32 being
inserted into respective cavities 27 of a pair of adjacent

rib formations 26 and lockingly retained therein. To ensure



‘ctrcular to a non-circul ar cross-sectional shape, the tube or pipe being
retained in its non-circular shape by nmeans of the permanently defornmed
met al reinforcing nmenber(s) wound therearound. This provides a very sinple
and effective neans for producing non-circular plastics tubes or pipes

w t hout the need of heat to deformthegplastics strip naterial. I n order
to further illustrate the present invention, several enbodinents are
descri bed hereunder in sone further detail with reference to the
acconpanys fignticav sf)Stheé @Bgeéhportions of the member 32 within the 6
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provided with serrations or be expanded. Again, the void
formed between the inner surface of the member 32 and the
outer surfaces of the strip 25 can be filled with filler
material of recycled plastics material.

In the embodiment shown in Figs 8(a), 8(b), the plastic strip
34 is formed with upstanding rib formations 35, each ribdb
formation 35 comprising a pair of closely spaced apart
vertical ribs 36 each of which is provided with a
predetermined bending point - in this embodiment formed by a
reduced thickness portion formed intermediate its upper and
lower ends. After the winding operation, the ribs 36 are
deformed as shown in Fig 8(b) so as to provide a hook
formation at the upper end thereocf. The hoock formations 37
provide retention means for lockingly retaining a reinforcing
member 38 of the kind similar to that described in Fig 1

hereinabove, in the space between opposed facing ribs 36 of a
pair of adjacent rib formations 35.

In the embodiments shown in Figs 9(a) and 9(b), the spirally
wound reinforced plastics pipe shown in Fig 1, has been
subjected to a deformation process so that the pipe 40
assumes a nog;circular shape eg oval or quadrilateral, with
the metal reinforcing member(s) 41 having been stretched
beyond the elastic limit of the metal.

The helically wound plastics strip 42 is retained in its

non-circular shape by means of the permanently deformed metal

reinforcing member 41 positioned around its outer wall. The

composite pipe takes the same peripheral shape as that of the

reinforcing member 41 without the need of heat to deform the
- tube-forming plastics strip.

The deformation process can be carried out by applying a

compressive load to the outside of the circular pipe or tube



'Fig 2 is a part transverse sectional view of the pipe shown in Fig 1;

Firgs 3 to 5 are partly sectioned elevational views illustrating three
further enbodi ments of the invention, Figs 6 and 7 are partly sectioned
el evational views showi ng two furthery,embodi ments of the invention, wherein
each rib formation on the plastics stripis forned as a fenale el enent;
Figs 8(a) and 8(b) depicts a plastics strip wherein the ribs are designed
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shown i
deform the hellcal reinforcxng member into a non-circular, eg
oval, shape, the plastic tubular strip 42 in turn being

retained in that shape by the deformed metal reinforcing band
41.

In the other case, opposed steel formers are placed
internally of the undeformed pipe or tube thereof and extend
longitudinally thereof and engage diametrically opposite wall
portions of the pipe. The formers are then spread apart,'eg
by an hydralic jack, to thereby stretch or elongate the pipe
into a non-circular shape, whilst simultanecusly plastically
deforming the reinforcinq member 41. Once elongated and
stretched, the pipe 40 takes a permanent non-circular set.

If an egg shape is required, the formers can comprise curved
plate-like members, the curvature of one plate being
different to that of the other, so that when urged apart
sufficiently to deform the member 41, the composite pipe 40
will assume an egg-shaped cross-section. It will of course
be appreciated that a large range of different shapes can be
produced, including tapered tubes and tubes having an
enlarged belled socket end for connection to other tubes in a
spigot-socket manner.

In addition, an oval-shaped tube or pipe can be slit
longitudinally to produce two channel-shaped channels which
are quite stiff and can be used for tunnelling, channels eg
drains or shelters, just to mention a few examples.

A brief consideration of the above~described embodiments will
indicate that the invention provides improved composite
plastic pipe which can have varying degrees of stiffness, and



-shown a spirally wound conposite pipe conprising a plastics ribbed strip 10
and a nmetal reinforcing nenber 11 inserted between a pair of adjacent
T-shaped ribs 15 on the strip 10 and retai ned therebetween by virtue of the
| ocki ng engagenent between the flanges 14 on the free ends of the ribs 15
and the margi nal edges of the nenber i . The reinforcing nenber 11 is
roll-formed of nmetal strip and has a oss-section which is approxi mately
W shaped, the menber 11 having an inverted V-shaped central body portion
whi ch proy {qk akagl gkl MlQe%Q”ELtEhEo%E%Q@% e%gs 194 ht:h%er 'gikac Ja%dt %ﬁ‘ereby
substantrta I ncrease the effective external dia 5t 9t he woun I pe
Thi s gre%§¥9n§FPfFé#§stﬁé prgalafharr ényéle mange °f lndustrzal and

7 sui t gbhmrefOiadplsiegati ons where the pipe is subjected to
internally/externally applied forces which m ght otherw se |ocally deform
the pipe wall, eg in underground uses where the pipe is buried.



‘Referring to Fig 3 which is a partly sectioned el evational view, there is

shown a c as generally used to produce spirally wound pipe
or tube, ”mqgwngmlgaﬂth a nmetal reinforcing nenber 11 together with a
cover strip whi ies the reinforcing nmenber 11. The reinforcing
menber 11 is, again, roll-formed of stéel strip and has a cross-section

whi ch is approxi mately Wshaped. The strip 11 has an inverted U or V-shaped
central ody ortio xt endi radi ally beyond_th anges 14 forned at the
upper e ?*ﬁ?d%%?bﬂb?ﬂggﬁﬁbénignt¥ﬂPs¥5Fr5ﬁg§ﬁéh Foduces a hi gh
degree of stlffness in the finished pipe. The sides of the reinforcing
menber 1,1 ar t y I fal es 17
.each of 1\}\hl cﬁA %%ﬁ%lggtwmggﬂht ﬁ@ﬁg %gﬁ"g} gk’é?&g %Sll Fgg&%g 51 ﬁg‘é base
wal | 18 Blirllf r#pnddng| a4 shFiPenboRtAERECEhBaterarsr @y nenber 11 is

Insertednb@é YE&efaqiRgl £hef aéﬁ'hééﬁ&t elibBs 4% ahljackak eadhvs1vaurmhd Wye being
- forned, eneral |y extends across the seace between the ribs 15 to be

heId|11? RngiyBREnE Fﬁ@réﬁﬁ%ﬂe&ﬁmpr PRE 25vArTaYr of LeRgthYiis
enbodi nesttendingy orilbedspaocedr epackedcpbast the rdteh alf ahd istgipoWaled

wth a Q%Qtééjféfﬁ PﬁéfégﬁEhQang E@EEQ558¥9'§ 'H%n%é%Bdﬁ%EfﬂFSt of the

central ody € rernforcin COVEr
extendlng side by side channels, each of at least some of

said@ ribs having flange formations at or near its free end to
strengthen such said ribs, each of the flange formations
being separated from the flange formation on any adjacent
rib, characterised by at least one helical elongate
reinforcing member located between a pair of said ribs within
the array, the marginal edges of the reinforcing member
interlocking respectively with the flange formations of the
ribs of said pair, said reinforcing member having a central
body portion of inverted U or V-shaped cross-section which
has a radial height greater than the height of said ribs
whereby the effective external diameter of the composite tube
or pipe is substantially increased.

2. A helically wound composite tube or pipe according to
claim ! wherein said reinforcing member is continuocus and has
a length which is co-extensive with the length cf the
helically wound tube or pipe.

3. A helically wound composite tube or pipe according to
claim 1 or claim 2 wherein said reinforcing member is a
roll-formed metal strip.

4. A helically wound composite tube or pipe according to
any one of the preceding claims wherein said reinforcing
member has a profile which comprises an inverted V or
U-shaped central body portion flanked on each side by an
__outwardly directed divergent flange, the free end of each

‘This Sheet Hag
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‘strip 12 being formed with margi nal channel formations designed to

snap-fi { i age with flanges 14 on the upper ends of the ribs 15.
't desi Hmmrm E‘Im
M (]

mmﬁrned bet ween the cover strip 12 and the reinforcing
menber 1% carn with filler material applied prior to fitting the
cover strip 12, such filler material B&ing conpatible with the plastics

mat eri al of both the strip 10 and cover strip 12. The filler

mat erial can be designed to add extra strength and protective features.

It shoul 83he APPPREEI NFAILRG: Demeash Aaflpngsudf@rpRfdomofed from t he
pl astic gkeppct@venyahavapetandilhg eaver strip 12 applied to its outer

wal | , and hence be produced w thout the
S. A helically wound composite tube or pipe according to
any one of the preceding claims wherein said inverted V or
U-shaped central body portion straddles at least one of said
ribs, whereby the strip reinforcing member spans between at
least alternate said ribs.

6. A helically wound composite tube or pipe according to
any one of the preceding claims wherein said reinforcing
member is encased in a resilient or a plastics sheath.

7. A helically wound composite tube or pipe according to
any one of the preceding claims further comprising an
elongate cover strip 6verlying said reinforcing member and
co-extensive therewith, said cover member having marginal
edge portions in locking engagement with the flange
formations of said ribs.

8. A helically wound composite tube or pipe according to
claim 7 wherein said cover strip has a central top-hat
section which is contiguous with the crest of the central
body portion of the reinforcing member.

9. A helidélly wound composite tube or pipe according to
claim 7 or claim 8 wherein said cover member is formed of
recycled plastics material.

10. A reinforced tubular structure comprising a tube formed
from a helically wound elongate strip of plastics material
with the adjacent edgés of the convolutions of the strip
being interlocked, wherein said strip comprises a plurality
of longitudinally extending rib formations spaced apart
across the width of the strip on at least one side thereof to
form therebetween a series of open longitudinally extending

side by side channels, each said rib formation comprising a
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-rei nforcing nenber 11, -which affords less stiffness and rigidity in
conparison to the assEme£ shown in Figs 1-3. The top hat section 20 forns

&st;gggtmﬂmﬂg“:“““! cover strip 12 which, when fitted to the ribs

strength of the fini shed t ube. Again, filler
mat eri al nhy ‘e 'inserted into the spaces between the ribs 15 prior to the
cover strip 12 being applied. Referring to Fig 4 of the draw ngs, netal
rei nforcing nmenber 19 envelops a pair of ribs 15, and is designed to

si gni fi cpatilzy mmemecb@s'élmessa@édt\hpscgn@bs@teips pehichededdnsl

‘hei ght ofe t I e hat ~@f the ribs.
g tél%g@ga%e%? the draw SADg @@éiag me i‘S.f:‘é &Qaﬂty bn8

Referring to ngs, the assenb I's simlaf to that shown
in Fig 1, however, the reinforcing nenber 21 |s shaped and di nmensi oned so

as to extaemémeaameéu@n@até ﬁéiﬂf&ﬁd&ﬂﬂé’?méhﬁ&;lﬁouhheakauﬁ&t edild or

V-shaped.centr rtion of the reinftorcing ne
i mone; ofAF R AY HREE LR PR o RRUT oF 8* PEBE SRS, PERBes PRYZARG 9ol ohe
reinforcmq;umnﬂxwhndn iglletkinghpyretadoedvelighincsaadestbe-diker nal

di aneter gof tgyaflnlshed tube or pipe and significantly increase its
stiffness.

11. A reinforced tubular structure according to claim 10
wherein the opposite inner walls of the slot-like cavity are
provided with barbs or teeth.

12. A reinforced tubular structure according to claim 10 or
claim 11 wherein said reinforcing member is of T-shaped
cross-section, the vertical limb or leg of which is
preferably barbed, said vertical leg or limb being press
fitted into the slot-like cavity to thereby lock the
reinforcing member to the outer wall of the tube.

13. A reinforced tubular structure according to claim 10 or
claim 11 Yherein said reinforcing member has an approximately
inverted U-shaped cross-section, the free ends of said
reinforcing member being lockingly retained in respective
slot-like cavities of adjacent said rib formations, the
bridge portion of the reinforcing member being spaced
radially outwards of the end surfaces of said ribs.

14. A method of producing a non-circular reinforced tubular
structure comprising:

helically winding an elongate ribbed strip of plastics
material and interengaging adjacent edges of adjacent
convolutions of the strip to form a circular tube, wherein
said ribbed strip comprises an array of lengthwise extending
ribs spaced apart across the width of the strip so as to form
therebetween a series of open longitudinally extending side
by side channels, each of at least some of said ribs having
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. Fhe reinforcing nmenber- 21 can be encased in plastics material so as to
produce osite-which can be of roll- formed steel and

recycl ed Emﬂm Hﬁet hod of production of the reinforced tube or pipe

I's substanti to that described and illustrated in the

applicant's aforesald Australian Patent . 607431, the

9 content of which is hereby incorporated by reference. The nmetal strip

rei nforcing menber 11, 21 and/or plastic cover strip 12 are preferably

applied 10 Qe WebiRHla L UBRs a8t i brexbds [£oMeLBe %&dtsgsﬁfﬁéﬁgﬂﬁenh%@}iﬂ
t he net hod_of appllcatlon can vary wdely wth the nenbers , 21 being

fed contiThRE 1 23RN oPE [ ERE| flanghi LPFRALIORE BROBIJSAPaEAEed; ExaR) Fhe
appr eci atExhddatfdRrat DbRT bACKnPehdgeBend) 26BNt edge portions of the

convolutions of the strip 10 can be effected
engaging at least one transversely curved elongate
reinforcing member formed of metal strip between a pair of
said ribs within the array, to interlock edges of the
reinforcing member with the flange formations of the ribs of
said pair of ribs,

deforming, without heat, the reinforced circular plastics
tube to a non-circular cross-sectional shape, by applying
deformation forces sufficient to permanently deform said
metal reinforcing member,

said tubular structure, after removal of the deformation
forces, having a permanent non-circular shape.

15. A method of producing a non-circular reinforced
structure according to claim 14 wherein the step of engaging
said reinforcing member includes continuously feeding the
reinforcing member between adjacent ribs as said strip is
being wound into a tube whereby to helically wind the
reinforcing member onto said tube to engage between the ribs.

16. A method of producing a non-circular reinforced
structure according to claim 14 or claim 15 wherein the step
of deforming comprises applying a compressive load against
diametrically opposite wall portions of the circular tube
externally thereof.

17. A method of producing a non-circular reinforced
structure according to claim 14 or claim 15 wherein the step
of deforming is effected by means of opposed formers
positioned internally of the undeformed tube and which extend
longitudinally thereof and which engage diametrically
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.by means of a separate locking or joining strip fed into the w ndi ng
machi ne simultaneously with the plastics strip - rather than having the

|OCkI s integrally forned al ong opposite edges of the strip 10.
Refe mm the drawi ngs, there is shown a plastics strip 25
havi ng extending upstanding rib formations 26 spaced apart
across the wi dth of the strip, each rigy formati on 26 conprising a pair of
opposed ribs 26", 26" closely spaced apart so as to forma Iongltudlnally

extending cavity 27 which opens outwardly. The inner faces of the ribs 26
26" are pppoisded welll lpongiitcnd el Ithe grupeng seadb£o2hers besitapertbved

el | 31, ERESCr O easT o, S Bl 3ER oo e R S TP

fitted into a cavity 27 and | ockingly retained therein by interengagenent
~of the baghs. aAlgaithod kg THIFRX GG riwﬂlefm%%lla& Reliffxdeq appl ied to the

spirally wound pipe or’ tube as it exits t.he nd|n hi but this,
20 enpl arheesEs! Gosordlg W nnens of MMAARS 0 GO Tl SHERER. as
woul d be cwaiplrilsiomgn the tdwge ﬁ(I]ldtfqi.‘duﬂi_tdlﬂ:]@rtslltﬁﬂngrﬂhe’lg to the
empodi rrentons r&?.%ulgf fdrn%é& é}ﬂé ozﬁg{e(sﬁéﬁqlﬁgvtfo%’ﬂ et Q:Jmaéhax{ig\’\f in Fig

5; homever inthisin ance he pr rel ntorclng 32 whi ch
can be oﬁhaped portxons

19. A non-circular composite tube or pipe produced according
to the method of any one of claims 14 to 17.

20. A composite tube or pipe substantially as hereinbefore
described with reference to and illustrated in Figs 1-2; 3;
4; S5; 6; 7; 8a-8b; 9a or 9b of the accompanying drawings.
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roll-formed steel or of fibrous material, is of inverted U shape, with the
free edge portions of the menber 32 being inserted into respective cavities
27 of a pair of adjacent rib formations 26 and | ockingly retained therein.
To ensure 10 retention of the edge
portions of the nmenber 32 within the cavities 27, the opposite edges of the
menber 32 can be provided with serrations or be expanded. Again, the void
formed between the inner surface of thesmenber 32 and the outer surfaces of
the strip 25 can be filled with filler material of recycled plastics

mat eri al . In the enbodi ment shown in Figs 8(a), 8(b), th Jastic strip
34 is fornmed with upstanding rib formati ons 35, each rib f tion 35
conprising a pair of closely spaced apart vertical ri$ 6 eagh of which is

provided with a
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‘pf edet er m ned bending point - in this enbodi nent fornmed by a reduced

t hi ckness portion fornmed internediate its upper and | ower ends. After the
wi ndi ng operation, the ribs 36 are defornmed as shown in Fig 8(b) so as to
provi de a hook formation at the upper end thereof. The hook formations 37
provi de retention neans for lockingly retaining a reinforcing nenber 38 of
the kind simlar to that described in Fig 1 hereinabove, in the space

bet ween opposed facing ribs 36 of a pappg4of adjacent rib formations 35.

In the enbodi nents shown in Figs 9(a) and 9(b), the spirally wound
reinforced plasticsipipe showg inZzgg 1, has 1geen subjl cted to a

deformati on process sQ that the pipg 40 assungs a non-Circul ar shape eg
.oval or quadrilateral,\with the\nmetak_geinfofcing nenper(s) 41 having been
stretched beyond the elastic Ii " al . Tiie helically wound
plastics strip 42 is retygt ned | @;r ape by s of the

P . \ . .
pernanent |y dedprmed nmet . rei nf kv/l iy t 1 oned und its

outer wall. Td&e s that of

the reinforcing menber 41 %’\thou ft hd need| oi ‘qt tvo\d‘ orm t he
tube-formng plastics strip.1§ 17 1 17 15 18 15

ﬁl; E | 19




‘The deformation process can be carried out by applying a conpressive |oad
to the outside of the circular pipe or tube or an interna

tensile load so as to stretch dianetrically opposite portions of the pipe-
apart. In the case of a conpressive |oad, one can sinply "squeeze" the pipe
between a pair of parallel, opposed press plates so as to plastically
deform the helical reinforcing menber 3Vt o a non-circul ar, eg oval, shape,
the pl asZPe-t ubul ar rip 42 in tu 1be|ng retained in that shape by t he

h . In the other case, opposed steel

y the undef or pi pe or tube thereof and
3and engage di a rically opposite wall

formers are p
extend | ongitudinal |y
portions of the pipe.

rners are then spriead apart eg by an hydralic
jack, to thereby stff

yﬂ@ ngate the p

26"

32
/2 6\
d / i { —
27 25 27
FiG 7 i




*inpto a non-gi« cul ar shape, whil st sinultaneously plastically deformng the
réi nforcing nenber 41. Once el ongated and stretched, the pipe 40 takes a
per manent non-circul ar set. If an egg shape is required, the formers can
conprise curved plate-like nenbers, the curvature of one plate being
different to that of the other, so that when urged apart sufficiently to
deformthe menber 41, the conposite ptp® 40 will assume an egg-shaped
cross-section. It wll of cou&ge be appreciated that a | ayge range of
di fferent shapes can be produ i ncludi ng tapered tubg8'and tubes having
an enl arged bell ed socket end for\connection to othj>//ubes in a

- /)

spi got - socket nmanner. In additio be or pipe can be
‘slit longitudinally to produce two Ghannel s which are quite
stiff and can be used for tunnelli NN ai ns or shelters, j ust
.fo mention a few exanpl es. R t he above-descri bed
enbodi nents will indicate tJg# \3v\i nproved conposite
pl astic pipe which can hayg \Rss, and

/4
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12 which as a result of its conbination y | ght wei ght and high strength
[
o

makes it ideal for a wide range of industri c ses Ties
el g Y
4

Cl ai ns: 1. A helically wound conposite

ABSTRACT
HELICALLY WOUND REINFORCED RIBBED COMPOSITE STRUCTURE

The invention relates to apparatus for helically winding pipes from tube forming plastics
strip comprising a single fixed rigid loop (20) formed from a length of metal band, wherein
the inner surface of the loop forms a spiral path along which the strip is directed when
helically wound, strip guide means (26) for guiding the strip into the path of the loop (20),
and driven roller means (23, 24) for driving the strip around the spiral path and for joining
together adjacent edges of adjacent convolutions of the strip, whereby during the helical
winding process, the strip is driven around the spiral path in frictional engagement with the
~— loop inner surface, maintaining intimate contact therewith, to thereby form the pipe.

Fig 2 should accompany the abstract when published.
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helically winding a strip of plastics material and interengagingmbpgﬂ“
adj acent convol utions of the strip, ~Wherein the strip conprises an
array of |engthw se extendi ng ribs spaced apart across the width of the
strip so as to form therebetween a series of open

| ongi tudi nal | y extendi ng side-by-side channels, each of at | east sone
of said ribs having flange formati ons at or near its free end to
strengthen such said ribs, each of the flange formati ons bei ng
separated fromthe flange formati on on any adjacent rib, characterized
by at | east one helical el ongat ABSTRA&EI ng nenber | ocated between a
pair of said ribs within the array, the nmarginal edges of t he

rei nforcing r_int ockin spectivel ith the flan f ormati ons
of the ribe BELIGALLY SOUND RoNFtRCkpRismEDabFostDr SyRUETRRIT hody
portion which has a radi al height greater than the height of said ribs
whereby the,effective,external di . of t.he conposite t ube or .pipe
e subat angPEIMEnin B @ a1 nefcaly winfing BiFRS Hoh the fpiRIEE aPsife.
2. A hel i staiplopmpuosing a cimgledbiet eigidlbep 20) foymeeddfomo adéngth dfbmetal band| whereih
wher ei n saj t [ i I, Me : \-
Cross-sect P%nﬁﬁé} @ﬂac%f}ﬁ g]eﬁgé# If@%v%i P}@Ia(l: 8 ﬁ%oé%’?% wthlljcgethgr&& l\ée(ﬁ%g{c%g(rjv&}fer? gto
helically wound, strip guide means (26) for guiding the strip into the path of the loop (20),
and driven roller means (23, 24) for driving the strip around the spiral path and for joining
together adjacent edges of adjacent convolutions of the strip, whereby during the helical
winding process, the strip is driven around the spiral path in frictional engagement with the

- loop inner surface, maintaining intimate contact thierewith, to thereby form the pipe.

Fig 2 should accompany the abstract when published.
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. : .o . . . . . i 08
i either of clains 1 or 2 wherein said reinforcing nmenber is conti{RiGUS

and has co-extensive with the length of the

hel i cal | ﬂmm:mum% ,,&I pe. 4. A helically wound conposite
t ube or ptpet accomdi either ofgclains 1 or 2 wherein said

rei nforci ng nmenber is aroll-formed netal strip. 5. A helically
wound co site tube or pipe according to claim1 wherein said

r ei nf or ci ga Fber has a profile whi ch conprises an inverted V or
U-shaped central body portion flanked on each side by an outwardly
directed

divergent _flange, the free end of each said flang}y

engagi ng beneafh helieablyf sfownd oRoBPORLtes ke v@TsaPiPe PIRANGRR

rib.

3.

helically winding a strip of plastics material and
interengaging the adjacent convolutions of the strip,
wherein the strip comprises an array of lengthwise
extending ribs spaced apart across the width of the strip
so as to form therebetween a series of open
longitudinally extending side-by-side channels, each of
at least some of said ribs having flange formations at or
near its free end to strengthen such said ribs, each of
the flange formations being separated from the flange
formation on any adjacent rib, characterized by at least
one helical elongate reinforcing member located between a
pair of said ribs within the array, the marginal edges of
the reinforcing member interlocking respectively with the
flange formations of the ribs of said pair, said
reinforcing member having a central body portion which
has a radial height greater than the height of said ribs
whereby the effective external diameter of the composite

tube or pipe is substantially greater than the inner

diameter of the tube or pipe.

A helically wound composite tube or pipe according to

claim 1 wherein said central body portion is of inverted

U or V-shaped cross-section.

A helically wound composite tube or pipe according to
either of claims 1 or 2 wherein said reinforcing member

is continuous and has a length which is co-extensive with

the length of the helically wound tube or pipe.

A vrus is the replacement sheet
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6. A helically-wund conposite tube or pipe according to ei t her of

cl ai ns |n said inverted V or U shaped central body portion
st raddl imm’ " .&M&Uﬂf said ribs, whereby the strip reinforcing
spans S at

menber L least alterpnate said ribs. 7. Ahelically
wound conposite tube or pipe according to claim1 wherein said

rei nforcipg nenber _i,s encased in a resilient or a plastics sheath. 8.
A hel i cal‘?y wdtinfeddfddvt et GPMpRSd tec cBilR n PR oP1Pe  39CRYTAING ytoher

and co-extensiV

i nal

conprising an & oAt SFCRMGim3! 'l Por 2 WAR'diH Nh Pl HoiRESELL ARG NehBERET
“??_"“—TﬁETEWFFHT“§HFU"CQVET—ﬂEﬂbET—ﬁHVFWg‘UppUSTTE‘WHFg

mar gi nal edge portions
ribs, said marginal edges
of the reinforcing nenber | ocki ngly engagi ng the underside of

respecti ve. nardygi hallically masiing®dgenmpastiitenstabet ar f papge dedamrdinns tof
aid pair f.rips.
S P claim li wherein said reinforcing member has a profile

which comprises an inverted V or U-shaped central body

portion flanked on each side by an outwardly directed

divergent flange, the free end of each said flange

engaging beneath a flange formation of a respective said

upstanding rib.

6. A helically-wound composite tube or pipe according to

either of claims 2 or 5 wherein said inverted V or U-

shaped central body portion straddles at least one of

said ribs, whereby the strip reinforcing member spans

between at least alternate said ribs.

7. A helically wound composite tube or pipe according to

claim 1 wherein said reinforcing member is encased in a

resilient or a plastics sheath.

8. A helically wound composite tube or pipe according to

claim 1 further comprising an elongate cover strip

overlying said reinforcing member and co-extensive

therewith, said cover member having opposite marginal

edge portions in locking engagement with outer marginal

edge portions of the flange formations of a pair of said

ribs, said marginal edges of the reinforcing member

lockingly engaging the underside of respective marginal

inner edge portions of the flange formations of said pair

of ribs.
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9. A helically wound conposite tube or pipe according to claim8

" wherein ' V. strip has a central top-hat section which is
contiguoﬂm mmm’mﬁm of the central body portion of the

rei nf orcing cre A helically nd conposite tube or pipe

according to either* of clains 8 or wherein said cover nenber is
formed of recycled gl_ astics material . 11. A reinforced tubular structure
conpri si n®a t dbehpbifRdly waung, somereisel yEYRRING@Tel BHRRL @cqanding to

the strip being interfocked—wherern sard strip ¢ y
of | ongitudi nalsectbaremhih rish ¢ontiguens with sthe careptr of athescenkral

wi dth of the stri n.at. le o] i t f to formtherebetween a
series of open --@i%%m%qﬁ%ﬁ%@- = e--eyl-'—'si de channel s, each

sai d

pl astics 16 sird ev%%éleaﬁ gl AfepbyefIet Al hes CaNQUnE QNS t8h-hat
strrp conprises —— —a pturatit

10. A helically wound composite tube or pipe according to

either of claims 8 or 9 wherein said cover member is

formed of recycled plastics material.

11. A reinforced tubular structure comprising a tube formed

from a helically wound elongate strip of plastics

material with the adjacerit edges of the convolutions of

the strip being interlocked, wherein said strip comprises

a plurality of longitudinally extending rib formations

spaced apart across the width of the strip on at least

one side thereof to form therebetween a series of open

longitudinally extending side-by-side channels, each said

rib formation comprising a pair of opposed closely spaced

upstanding ribs which define therebetween an outwardly

facing slot-like cavity, and a helical elongate

reinforcing member wound around said helically wound

strip, said reinforcing member having a leg portion which

is lockingly retained within said slot-like cavity.

12. A reinforced tubular structure according to claim 11

wherein the opposite inner walls of the slot-like cavity

are provided with barbs or teeth.

13. A reinforced tubular structure according to either of

claims 11 or 12 wherein said reinforcing member is of T-

shaped cross section, the vertical limb or leg of which

is preferably barbed, said vertical leg or limb being
press fitted intoc the slot-like cavity to thereby lock
the reinforcing member to the ocuter wall of the tube.

This is the replacement sheet
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rib formation conprising a pair of opposed closely spaced upst andi ng
ribs ebet ween an outwardly facing slot-like -cavity,
and ivmgﬂw@ “c! lll ate rei nforci ng nenber wound around said

p, said reinfofging nmenber having a leg portion
V\/mch |slock|nglyreta|ned wWithin said slot-like cavity. 12. A
reinforce?tub Iar Structu e.8 crdlngtto claiml1l Wne e|nI eopp ite
i nner wal 4 ' REINERT9eY

13. A reinfor ceﬂaixubuhar & r gt wr@.z%clepr@bm &alafbbe&ngf membéif ah&8 Jala or
12 wherein said reinforcing menber s of T- Shaped cross_section, the

vertical |inb PPFe¥imetelych 1’!"*”‘i‘-’£"ptﬂ?€£§&?§@bﬁ[ﬁ§2§5mm_u,c;'ﬁambg

linmb b t t
Phe rerntor o) reinPbeing! hefbelr\dharif Ry Obsbirdn At Yha i L ERY 2200

ends lockingly retained in respective slot-like cavities

arava s vl SN - e

o v.

of adjacent said rib formations, the bridge portion of

the end surfaces of said ribs.

This is the replacement sheet




14. A reinforced tubular structure according to either of clainms 11 or
12 wherein said reinforcing nenber has an approximately inverted :
U-shaped cross-section, said rei nforci ng nmenber spanni ng between and
having its free ends lockingly retained in respective slot-1ike
cavities of adjacent said rib formgti ons, the bridge portion of t he
rei nforci ng nenber bei ng spaced radially outwards of the end surfaces
of said ribs.

Abstract

HELICALLY WOUND REINFORCED RIBBED COMPOSITE STRUCTURE

This invention relates to improvements to reinforced ribbed

structures, and in particular to reinforced or strengthened

spirally wound pipes or tubes made from composite materials.

Figures 1 and 2
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