PCT/EP2018/000138 as amended

WELDING METHOD

The invention relates to a method for welding a first hose end at a joint with a second
hose end in a seam that extends on a circumference of the first hose end, wherein a
protective layer is initially applied at the joint in the first hose end, the second hose end
is pushed beyond the joint over the first hose end and the hose ends are eventually
pressed together flat at the joint between two clamping jaws that are being moved
towards each other and welded together in this position, wherein the protective layer is
applied to an inside of the first hose end and prevents a welding of the inside of the first

hose end.

US 6,540,859 B1discloses a method of this generic type for splicing a watering hose.
So called “cat eyes” form at both ends of the cross section of the hose during
compression of the hose. The hose is deflected by 180 ° in a small portion of its
circumference, wherein the outside is stretched and the inside is compressed. During
opening of the hose the inside is stretched accordingly. A weld introduced at this

location is thus weakened.

US 6,090,233 A and WO 97/06954 A1 proposes to insert a protective layer configured
as a flat heat shield made from starch, wax paper, fiber glass, cotton, wool, asbestos or
Teflon® into an interior of a hose end of a watering hose in order to weld two hose
ends. Welding the hose ends with the known method causes leakage at both lateral

edges of the heat shield.
US 2,623,571 introduces a method for producing an inner air tube for a vehicle wheel,
wherein both ends are beveled cone and funnel shaped accordingly and welded

together.

OBJECT
It is an object of the invention to improve the tightness of the weld.
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SOLUTION

Improving upon the known method it is proposed according to the invention that the
hose ends are initially erected after welding two first partial seams and then pressed
together flat again transversal to the first partial seams and welded in two additional
partial seams, wherein the first partial seams and the additional partial seams form the
seam. The two step welding prevents weakening at the “cat eyes”. Leak tightness is
thus increased further in particular for larger wall thicknesses of the hose ends.

Advantageously the first partial seams and the additional partial seams cover different
portions of the circumference according to this method. Simultaneously with the
welding a lettering or another marking can be applied to the second hose end. The
size of the marking is limited to the size of the clamping jaws, thus to the size of the
respective partial seam. The asymmetrical welding in two steps with different length
partial seams facilitates a larger marking on the hose end due to the longer partial

seam.

Advantageously the first partial seams and the second partial seams overlap. Thus
gaps between the first and the second partial seams are avoided.  Further
advantageously the first and the second partial seams cover up to 120% of the

circumference in combination.

Advantageously the longer clamping jaws and thus the longer partial seams cover at
least 60% of the circumference.  Further advantageously the longer clamping jaws do
not cover more than 80% of the circumference in order to prevent an excessive

mechanical load and thus damages to the extruded material in the “cat eyes”.

The protective layer can be limited to half of a circumference according to the method
according to the invention. In order to prevent a welding of the inside the position of the
protective layer along the circumference has to be considered when inserting the
protective layer between the clamping jaws.
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Advantageously the first hose end and/or the second hose end is made from a
thermoplastic polyurethane material in a method according to the invention.
Thermoplastic polyurethane (TPU) is particularly suited for extrusion. The method
according to the invention can also be used in particular also to weld a TPU hose

without burr with a hose made from another thermoplastic material.

Advantageously the hose ends are thermally welded in a method according to the
invention. Thermal welding methods, thus methods where the surfaces to be welded are
heated far enough so that they flow together and form a bonded unit are performed
particular by high frequency, by laser or by electron beam. Alternatively the hose ends
can also be welded chemically in particular by temporarily partially dissolving the
surfaces to be welded.

Advantageously the clamping jaws are transparent in a method according to the

invention. Transparent clamping jaws are permeable for a laser or electron beam.

Advantageously the protective layer is applied to the inside by a roller in a method
according to the invention.  Alternatively the protective layer can be applied to the
inside using a different method, e.g. sprayed on. Further advantageously the protective
layer can be loosely applied to the inside.

Advantageously the protective layer cures before welding according to the method
according to the invention. Alternatively the protective layer can be made from a
material that is already hard during application.

Advantageously the protective layer is made from a lacquer that is temperature resistant
up to at least 250 °C after curing in a method according to the invention. Temperature
resistant lacquers based on polyester, PVC-mix, mix polymerisates, polyvinyl acetate,
polyvinyl butyral, nitro cellulose, acetyl cellulose or cellulose acetate are well known.
Alternatively the protective layer can be made from a temperature resistant foil, e.g. a
metal foil, in particular aluminum which is applied to the inside before the welding.
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The invention furthermore proposes a method for producing an inner tube for a vehicle
wheel wherein a blank is cut from an endless hose shaped extruded material and
closed into a torus shape and two hose ends of the blank are welded to form the inner
tube as described supra. A generic method of this type for producing inner tubes is

known in the art.

EMBODIMENT
The invention is subsequently described based on an embodiment with reference to

drawing figures, wherein:

FIG. 1 illustrates a cut through an inner tube; and

FIG. 2 illustrates a detail of the method according to the invention

In a method according to the invention an inner tube 1 for a non-illustrated 29” wheel of
a bicycle is produced. The inner tube 1 is not illustrated to scale in FIG. 1 in a
sectional view of the joint.  The inner tube 1 has an outer diameter 2 of 30 mm. The
wall thickness 3 of the inner tube 1 is 350 um. The inner tube 1 is fabricated endless by
blow foil extrusion from thermoplastic polyurethane (TPU) on a polyester base.

The extruded material is cut into non-illustrated blanks of 2030mm respectively
precisely orthogonal to the longitudinal hose axis 4.

A first hose end 5 of the blank is opened so that the inside 6 becomes visible and easily
accessible. A protective layer 7 made from a heat resistant clear lacquer (e.g. with the
trade name MOTIP 04033) with a thickness of approximately 5 um is applied to the
inside 6 circumferentially to a depth of 20 mm in a direction of the longitudinal hose axis
4 using a small felt roller.
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The protective layer 7 wets an entire circumference of the inside 6. Thus locally limited
welds are avoided which would degrade a quality of the weld seam and would even
lead to not being able to separate the two inner foils from each other.

After a drying time of approximately 30 minutes during which the protective layer 7
cures the first hose end 5 is inserted into the second hose end 9 so that the two overlap

by approximately 10 mm. The protective layer 7 is temperature resistant up to 800 °C.

The first hose end 5 and the second hose end 9 are pressed together flat as illustrated
in FIG. 2 and are initially welded together by high frequency between two first clamping
jaws 10 with a length 11 of approximately 33 mm which corresponds to approximately
70% of the hose width.  Simultaneously the first clamping jaws 10 emboss and print
the logo of the manufacturer and technical specifications and test seals of the inner tube
1 onto the joint.

Then the inner tube 1 is erected in the portion of the cat eyes 12, pressed together
again flat transversal to the first partial seams 13 and welded together again between
two second clamping jaws 14 over a length 15 of approximately 19 mm which
corresponds to approximately 40% of the hose width. The electrodes are made from
brass and have a non-illustrated width of 5 mm in a direction of the hose longitudinal
axis 4. The clamping jaws 10, 14 and thus the first partial seams 13 and the second

partial seams cover 110% of the circumference in combination.
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REFERENCE NUMERALS AND DESIGNATIONS
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Patent Claims

What is claimed is:

1. A method for welding a first hose end (5) at a joint with a second hose end (9) in
a seam that extends on a circumference of the first hose end (5),

wherein a protective layer (7) is initially applied at the joint in the first hose end
(5),

thereafter the second hose end (9) is pushed beyond the joint over the first hose
end (5) and the hose ends (5, 9) are eventually pressed together flat at the joint
between two clamping jaws (10, 14) that are moved towards each other and the hose
ends are welded together in this position, wherein the protective layer (7) prevents a
welding of an inside (6) of the first hose end (5),

characterized in that the hose ends (5, 9) are initially erected after welding the
two first partial seams (13) and then pressed together again flat transversal to the first
partial seams (13) and welded in two additional partial seams wherein the first partial

seams (13) and the additional partial seams form the seam.

2. The method according to the preceding claim, characterized in that the first
partial seams (13) and the additional partial seams cover different portions of the

circumference.

3. The method according to one of the preceding claims, characterized in that the
first hose end (5) and/or the second hose end (9) are made from thermoplastic

polyurethane.

4. The method according to one of the preceding claims, characterized in that the
hose ends (5, 9) are thermally welded.

5. The method according to one of the preceding claims, characterized in that the

clamping jaws are transparent.
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6. The method according to one of the preceding claims, characterized in that the
protective layer (7) is applied by a roller to the inside (6).

7. The method according to one of the preceding claims, characterized in that the
protective layer (7) cures before the welding.

8. The method according to the preceding claim, characterized in that the protective

layer (7) is made from a lacquer that is heat resistant up to at least 250 °C after curing.

9. The method for producing the inner tube (1) for a vehicle wheel, characterized in
that a blank is cut from an endless hose shaped extruded material and closed into a
torus shape and the two hose ends (5, 9) of the blank are welded together according to

one of the preceding claims to form the inner tube (1).
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