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(54) Title: METHOD OF MAKING A SPIRALLY-WOUND TUBE

v (57) Abstract: This invention concerns a method and an apparatus for making a spirally-wound tube from a hollow thermoplastic
& profile (1) having a substantially rectangular cross-section, which method comprises the steps of: winding the thermoplastic profile
(1) around a drum (2) and joining adjacent loops together by welding, and smoothing the outer weld joint (13) by means of extra heat
o\ and a smoothing body resting against the weld joint (13). The invention is characterized in that the thermoplastic profile (1), when
~<J fed to the drum (2), comes onto a stationary first section (3) comprising spaced sliding means (5) arranged along the periphery, on
which section welding is performed, after which an inner weld joint (11) thus formed is arranged to run along a spiral groove (14)
running around the stationary first section (3), whereby the inner weld joint (11), as well as the outer weld joint (13), are treated by
using extra heat and a stationary smoothing body (10) resting against it, and that the tube, once both of the welded surfaces (11, 13)
have been smoothed, is transferred to a rotary driven drum section (4) causing the tube to rotate and generating the winding motion

of the thermoplastic profile (1).
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Method of making a spirally-wound tube

This invention concerns a method of making a spirally-wound tube from a
hollow thermoplastic profile having a substantially rectangular cross-section,
which method comprises the steps of: winding the thermoplastic profile
around a drum, joining adjacent loops together by welding, smoothing the
outer weld joint by means of extra heat and a smoothing body resting against
the weld joint, and feeding the tube axially forward by means of freely
rotating, radial press rolls influencing the thermoplastic profile during the first

winding around the drum.

The invention concerns also an apparatus for carrying out the method

according to the preamble of Claim 4.

Until now, this method has been carried out by means of a drum rotating
along its entire length around which the thermoplastic profile is wound and on
which the welding is performed. The weld joint on the outer surface of the
tube is smoothed when the tube lies against the drum. This is done by
supplying extra heat and allowing a stationary smoothing body to lie against
and slide along the heated weld joint thereafter, during the rotary motion of
the tube. The weld joint inside the tube has been formed against the rotating
drum. A similar method is known, for example, from Patent Specification
F195219.

In order to make sure that the material in the weld joint is hot/molten enough
and that there is no risk of a so-called cold joint, the welding burr on both the
outer and the inner surface of the tube has to be of optimum size. A
customary welding drum makes it somewhat more difficult to control the size
of the inner welding burr, and at the same time, there is a small risk that the
surface of the inner weld joint is affected by the axial sliding of the tube along

the drum as long as the plastic material is molten.
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The object of the present invention is to solve these problems, which has
been achieved by means of a method that is characterized in that the
thermoplastic profile, when fed to the drum, comes onto a stationary first
section comprising spaced sliding means arranged along the periphery, on
which section welding is performed, after which the inner weld joint thus
formed is arranged to run along a spiral groove running around the stationary
section, whereby the inner weld joint, as well as the outer weld joint, is
smoothed by means of extra heat and a stationary body lying against the
weld joint, and, once both of the welded surfaces have been smoothed, the
tube is transferred to a rotary driven drum section causing the tube to rotate

and generating the winding motion of the thermoplastic profile.

The characteristics of the apparatus according to the invention are set forth in

the characterizing part of Claim 4.

The advantage of the method and apparatus according to the invention is,
that the inner weld joint does not come into contact with the drum at all, until
the joint surface has been smoothed and the plastic has hardened. The

invention results in a very even outer and inner joint surface.

The other characteristics of the invention are set forth in the dependent

claims.

in the following, the invention will be described in more detail with reference

to the drawing wherein

Fig. 1 is a side view of an embodiment of the apparatus according to the

invention, giving the basic details thereof,

Fig. 2 shows the apparatus shown in Fig. 1 seen from the right, and

Fig. 3 is a side view of another embodiment of the apparatus according to the

invention.
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According to the invention, a spirally-wound tube is made by feeding an
extruded, hollow thermoplastic profile 1, having a substantially rectangular
cross-section, to an apparatus comprising a cylindrical drum 2, having an
outer diameter corresponding to a desired inner diameter of the tube to be
made. The thermoplastic profile 1 is wound spirally around the drum 2, which,
according to the invention, is divided into a stationary first section 3, where
adjacent loops are welded together and where both of the surfaces of the
formed weld joint are treated, and into a rotary driven, cylindrical second
section 4, which is arranged to cause the tube made from the thermoplastic
profile 1 to rotate and then simultaneously to pull the thermoplastic profile 1
around the stationary section 3 of the drum 2. During the welding, the plastic
material is heated/melted in the welding zone by hot air, IR, halogen lamps or

similar local heating, for example.

The stationary first section 3 comprises spaced sliding means 5 arranged
along the periphery to facilitate the movement of the thermoplastic profile 1
over said section 3. By means of a number of freely rotating, radial press rolis
6, arranged along the periphery of the stationary section 3, at the incoming
end of said section, an axial compression of adjacent loops of the
thermoplastic profile 1 is achieved, and simultaneously the tube thus formed
is pushed axially away from the drum. This pushing force is generated by
continuously supplying the drum with new thermoplastic profile and thus
forcing previously supplied loops away. When the thermoplastic profile 1 has
been brought onto the stationary section 3 of the drum 2, it arrives to a
welding station 8 where the thermoplastic profile 1 is joined to the nearest
previous loop. The welding station 8 comprises either a welding keel
producing an inner 11 and an outer 12 weld joint at the same time or two
separate welding means. After the welding station 8, the thermoplastic profile
1 is transferred to a station provided with heating and smoothing means 9, 10
for the inner weld joint 11 inside the tube and to a station provided with similar
heating and smoothing means 12 for the outer weld joint 13 on the tube. The
thermoplastic profile 1 runs about three times around the drum 2 before it has

left the stationary section 3 thereof completely. All the stations 8, 9, 10, 12
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4
mentioned above are placed one after another along the periphery of the

stationary first section 3.

In order to prevent the inner weld joint 11 from damaging during the sliding
motion of the thermoplastic profile 1 along the stationary first section 3, while
the plastic material of the weld joint is still in the plastic state, a groove 14
runs spirally around the stationary section 3, following the route along which

the inner weld joint 11 moves during the rotation of the tube.

In the embodiment shown in Fig. 1, the stationary first section 3 consists of a
number of axially oriented and freely rotating sliding rolls 5 arranged along the
periphery of the drum 2 and extending along the entire length of the stationary
first section 3. In this case, the spiral groove 14 intended for the inner weld
joint 11 of the tube to be made is an annular groove 14 made in the periphery
of each sliding roli 5. The annular grooves 14 in the sliding rolls 5 are axially
spaced with respect to each other in such a way that they form a spiral
groove around the first section 3, having a pitch corresponding to the pitch of

the inner weld joint 11 of the tube to be made.

In the embodiment shown in Fig. 3, the stationary first section 3 comprises a
steel shell provided with openings 15 for the sliding means 5 of the section
along the periphery of the section and an opening 16 for the heating and
émoothing means 9, 10 intended for the inner weld joint 11 inside the tube
being made. The sliding means 5 can be either axially oriented rolls having a
peripheral annular groove 17 that coincides with the spiral groove 14 in the

steel shell.

According to another embodiment, the sliding means 5 are sliding plates
made of polytetrafluoroethylene or the like. Each slide plate 5 comprises a

groove 17 coinciding with the spiral groove 14 in the steel shell.

The welding station 8, the station 8, 10 comprising heating and smoothing

means for the inner weld joint 11 and the station 12 comprising corresponding
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heating and smoothing means for the outer weld joint 13 are arranged spirally

one after another along the periphery of the stationary first section 3.

Preferably, the heating and smoothing means 9, 10; 12 are a hot-air blower

5 accompanied by a sole of polytetrafluoroethylene or of another suitable
material, which sole is arranged to rest against the heated weld joint 11, 13 of
the tube being made. The heating means can also be low-effect lasers, IR

heaters or catalytic burners.

10 The apparatus according to the invention has the further advantage that the
stationary first section 3 and the frame 18 comprising the radial press rolls 6
form a replaceable part of the apparatus, thus making it easier to go over
from one tube dimension to another. Thus, a pre-set unit can be provided for
each tube dimension that, once it has been mounted, only requires some

15  minor fine adjustment of the press rolls. When an arrangement of this kind is
used, the standing times for changing tube dimensions will be considerably

reduced.
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. A method of making a spirally-wound tube from a hollow thermoplastic

profile (1) having a substantially rectangular cross-section, which method
comprises the steps of: winding the thermoplastic profile (1) around a
drum (2), joining adjacent loops together by welding, smoothing the outer
weld joint (13) by means of extra heat and a smoothing body resting
against the weld joint (13), and feeding the tube axially forward by means
of freely rotating, radial press rolls (6) influencing the thermoplastic profile
(1) during the first winding around the drum (2), characterized in that the
thermoplastic profile (1), when fed to the drum (2), comes onto a
stationary first section (3) comprising spaced sliding' means (5) arranged
along the periphery, on which section welding is performed, after which an
inner weld joint (11) thus formed is arranged to run along a spiral groove
(14) running around the stationary first section (3), whereby the inner weld
joint (11), as well as the outer weld joint (13), are treated by using extra
heat and a stationary smoothing body (10) resting against it, and that the
tube, once both of the welded surfaces (11, 13) have been smoothed, is
transferred to a rotary driven drum section (4) causing the tube to rotate

and generating the winding motion of the thermoplastic profile (1).

. A method as defined in Ciaim 1, characterized in that the welding is

performed by means of a welding keel making simultaneous welding of
both the outer (13) and the inner (11) weld joint possible.

. A method as defined in Claim 1, characterized in that the welding of the

outer and the inner weld joint (13, 11) is carried out by separate welding

means.

. An apparatus for making a spirally wound tube from a hollow thermo-

plastic profile (1) having a substantially rectangular cross-section,
comprising a cylindrical drum (2) around which the thermoplastic profile
(1) is to be wound, radially oriented, freely rotating press rolls (6) arranged
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along the periphery of the drum (2), at the incoming end thereof; welding
means (8) for joining adjacent loops of the thermoplastic profile (1)
together, and heating and smoothing means (12) for a weld joint (13)
formed on the outside of the tube, characterized in that the drum (2) is
divided into a stationary first section (3) having sliding means (5) for the
thermoplastic profile (5) distributed over the periphery, and heating and
smoothing means (9, 10) for the weld joint (11) inside the tube, around
which first section (3) a spiral groove (14) is made for a newly made inner
weld joint (11) on the tube; and into a rotary driven cylindrical second
section (4) for giving the tube and consequently the thermoplastic profile

(1) energy needed for its movement.

. An apparatus as defined in Claim 4, characterized in that the stationary

first section (3) comprises a number of axially oriented, freely rotating
sliding rolls (5) with a length corresponding to the length of the first section
(3), and that the spiral groove (14) for an inner weld joint (11) is an annular
groove (17) made in each sliding roll (5), which annular grooves (17) are

mutually axially spaced forming a spiral.

. An apparatus as defined in Claim 4, characterized in that the stationary

first section (3) comprises a steel shell having openings (15) for the sliding
means (5) of the section and for the heating and smoothing means (9, 10)
for the weld joint (11) inside the tube, and that the spirally running groove
(14) for a newly made inner weld joint (11) is made in the steel shell and in

the sliding means (5) of the section.

. An apparatus as defined in Claim 6, characterized in that the sliding

means (5) is an axially oriented roll having a peripheral annular groove

(17) that coincides with the spiral groove (14) in the steel shell.

. An apparatus as defined in Claim 6, characterized in that the sliding

means (5) is a slide plate made of polytetrafluoroethylene or the like into
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which a groove is made coinciding with the spiral groove (14) in the steel

shell.

9. An apparatus as defined in Claim 4, characterized in that welding means
5 (8), heating and smoothing means (9, 10; 12) for the inner (11) and the
outer (13) weld joint are arranged spirally one after another along the

periphery of the stationary first section (3).

10. An apparatus as defined in Claim 9, characterized in that the heating
10 and smoothing means (9, 10; 12) are a hot-air blower accompanied by a
sole of polytetrafluoroethylene which sole is arranged to rest against each
heated weld joint (11, 13). |

11. An apparatus as defined in any one of Claims 4 to 10, characterized in
15 that the stationary first section (3) and the frame (18) with the radial press
rolls (6) form a replaceable unit of the apparatus.
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