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(57) Abréegée/Abstract:

Heating element geometry for use In a tapping saddle, method for tapping and tapping saddle for a plastic main pipe carrying a
medium, the saddle comprising a stub, wherein the stub has a central axis, a saddle piece, wherein a heating element geometry,
which Is used for welding the tapping saddle to the main tube outer circumference, Is arranged on the inside diameter of the saddle
plece, wherein the heating element geometry has a winding, preferably made of wire, wherein the winding has an outer winding
region and an inner winding region, wherein the winding of the inner winding region extends in meandering loops along a circle

concentric with the central axis of the stub.
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Abstract

Heating element geometry for use 1in a tapping saddle,

method for tapping and tapping saddle for a plastic
main pipe carrying a medium, the saddle comprising a
stub, wherein the stub has a central axis, a saddle
piece, wherein a heating element geometry, whilich 1s
used for welding the tapping saddle to the main tube
outer circumference, is arranged on the 1nside diameter
of the saddle ©piece, wherein the heating element
geometry has a winding, preferably made of wire,
wherein the winding has an outer winding region and an
inner winding region, wherein the winding of the 1nner
winding region extends 1n meandering loops along a

circle concentric with the central axis of the stub.
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Heating element geometry for use in a tapping saddle

Heating element geometry for use 1n a tapping saddle
and tapping saddle for a plastic maln pilpe carryilng a
medium, the saddle comprising a stub with an 1internal

thread, wherein the stub has a central axis, a saddle

piece and preferably a drill, wherein the drill 1is
preferably arranged in the stub and can be moved

axially in the stub, preferably by means of an external

thread arranged on the drill, wherelin a heating element
geometry, preferably made of wire, which 1s wused for
welding the tapping saddle to the main tube outer
circumference, 1s arranged on the 1nside dilameter of

the saddle piece.

Tapping saddles and also pipe tapping fittings are

known from the prior art and are used to connect a

branch line to a main pipe. EP 0 679 831 AZ discloses a

shaped connecting part for producing branch

connections, wherein the heating element used therein

has a winding carrier in which the resistance wilre 1S
placed in the grooves provided in the winding carrier,
and the winding carrier 1s then embedded 1n the
material of the shaped connecting part.

This embodiment has the disadvantage that a cold zone
due to the absence of the resistance wire 1s formed at
the transition to the saddle piece inside diameter 1n
the region of the inside diameter of the pipe stub and
this cold zone counts as a weak point 1n the case of
long-term pressure conditions since the pressure of the
medium exerts a force on the saddle which leads to the
saddle peeling off from the pipe.

In order to provide a remedy, there are versions which
reduce the cold zone as far as possible and thereby
bring the welding zone closer to the 1inside dlameter of
the stub, but this entails the disadvantage that these

versions tend to the unwanted emergence of wire and

molten material.
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EP 0 565 397 Al discloses a method for producing a

heating resistor for welding plastic parts. The heating

resistors are produced as grids or, alternatively, as

grids in the form of a cylindrical pipe section and are
then converted by compressing the cylindrical shape
into a flattened collar shape. The disadvantage here 1is
that the heating resistor 1s not fixed on a support
material and therefore the wire undergoes an unwanted
relative displacement and wire tends to emerge from the

plastic part.

CN 105299372A and JP 5832248 likewise disclose heating
windings for tapping saddles which have a special
winding pattern. However, the disadvantage with these
1s that they have a large c¢old 2zone 1n the central
region and, as already mentioned, this forms a weak

point and the joint readily comes apart there.

It is the object of the invention to propose a tapping
saddle and a method for tapping and a correspondlng

heating element geometry which eliminates the cold zone

in the centre or directly adjolning the drilled hole
without wire or molten material emerging that would

result 1n weakening of the weld.

According to the invention, this object 1s achleved by
virtue of the fact that the heating element geometry
has a winding, preferably made of wire, wherein the
winding has an outer winding reglion and an 1nner
winding region, wherein the winding of the 1nner

winding region extends 1n meandering loops along a

circle concentric with the central axis of the stub.

The winding 1s preferably arranged on a support
material.

The meandering loops project 1into the 1nside diameter
of the stub, and are, of course, embedded 1in the saddle

piece. The loops project so far into the region of the

stub that the drill severs the meandering heating
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element region during tapping. As a result, the welded

region extends as far as the drilled hole. Of course,

the welding process has been carried out before tapping

to ensure that the 1nner wilindling region or the 1nner

turns of the winding have not yet been severed during

the welding process.

The tappling saddle according to the 1nvention for a
plastic maln pipe carrylng a medium comprises a stub,
preferably with an 1nternal thread, which 1s used for
the forward feed of the drill, but the stub can also be

embodled without a thread and can be tapped by means ot

an external tool or drill, for example.

Of course, the tapping saddle can also have a stub, to

which a further stub can be adapted, saild further stub

having an 1internal thread and a drall with a
corresponding external thread, this then corresponding
to a tappling saddle with an adaptable tapping T.

The stub has a central axis, which also corresponds to

the central axis of the drill. The tapping saddle

furthermore has a saddle piece, wherein the 1nside
diameter of the saddle piece has arranged on 1t a
heating element geometry, which 1s used for welding to
the main pipe. The drill, which 1s preferably arranged
in the stub, has an external thread, which corresponds
to the i1internal thread i1n the stub and thereby enables

the drill to be moved axially. As already mentioned

above, tapping of the tapping saddle 1s also possible

by means of an external drill.

The heating element geometry preferably has a support
material and a winding. The support material 1s
preferably produced from polyethylene. The winding 1S
formed by a wire, which 1s correspondingly wound. The
wire 1s preferably secured on the support material by
stitching, by being pressed in or by being wound around
studs, but it can also be ploughed 1n, thus also making

it possible to dispense with a support material by
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ploughing the winding directly 1nto the saddle pilece.
The winding has an 1nner region and an outer region,
wherein the 1inner winding region extends 1n meandering
loops along a circle concentric with the central axis
5 of the stub. The distances between the individual loops

and the central axis are 1l1dentical 1n each case.

The meandering loops preferably have radially extending
winding sections or winding sections extending radially
10 away from the central axis, which are arranged 1n
serlies along a circle arranged concentrically with the
central axls and are connected to one another by arcs,
preferably radii. The 1nner arcs or radii of the
meandering loops are preferably all at the same
15 distance from the central axis. Thilis arrangement of the
inner winding region serves to eliminate the inner cold
zone 1in the tapped state. The meandering loops, which
are embedded in the closed saddle piece, project 1nto

the region of the cavity of the stub, with the result

20 that, as the saddle pilece 1s drilled, not only does the

drill pass through the plastic of the saddle piece but

also drills through the inner winding and cuts off the

meandering loops. It 1s thereby possible to avoid an
inner cold zone directly adjoilning the stub. Instead,
25 the inner winding directly adjolins the stub. Welding
takes place before drilling and, by wvirtue of the

arrangement without a cold zone 1n the centre, ensures
a good connection between the saddle piece and the main
pipe without the emergence of wire or molten material
30 occurring. Moreover, 1t 1s ©possible to avoid the
detachment of the saddle piece from the main plpe 1n

the inner region by virtue of the absence of a cold

Z0onNne.,

35 The outer winding 1s preferably arranged around the

inner winding and 1s preferably formed from the same

wire. A spiral or meandering or even polygonal
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arrangement have proven to be preferred embodiments of

the outer winding.

In an advantageous embodiment, the drill severs the

inner winding region or the meandering loops as 1t taps
the main pipe and the saddle piece, thereby making 1t
possible for there to be no cold zone directly
adjoining the stub in the inner region of the saddle

piece directly adjoining the stub, as a result of which

the unwanted effect of detachment of the saddle piece

from the main pipe can be avoided.

It 1is advantageous if the cutting edge of the drill

severs the meandering loops 1in the region of the
winding sections. This cutting point prevents the wire

from catching in the drill and thus also prevents the

wire from being torn out.

It has furthermore proven advantageous that the winding
sections of the meandering 1inner winding reglon are

oriented at right angles to the cutting edge of the

drill or of the cut edge formed in the saddle piece.

This avoids the wire catching in an unwanted manner 1in

the drill, as already mentioned.

The outer winding region of the winding can extend 1in a
spiral shape, polygonal shape or meandering shape,

although other arrangements are also conceilvable.

The winding 1s preferably formed by a continuous wire

without interruptilions or joints.

The heating element geometry according to the 1invention
is employed as a heating element for use in a tapping
saddle. The heating element geometry 1s arranged on the
inside diameter of the saddle piece and 1s used for
welding the tapping saddle to the main pipe. The

heating element geometry has a winding, wherein the
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winding 1s preferably formed from a wire. A preferred
embodiment has proven to be one where the heating
element geometry has a support material.

The support material 1s preferably produced from the
same material as the saddle piece, e.g. polyethylene.
The winding has an inner and an outer region, whereln
the winding of the 1inner winding region extends 1n
meandering loops along a circle concentric with the

central axis of the stub.

The meandering loops preferably have radially extending
winding sections which are arranged 1n series along a
circle arranged concentrically with the central axis
and are connected to one another by arcs, preferably

radiil.

To secure the fastening of the winding on the support

material and avoid displacement of the wire, 1t 1s

advantageous 1f the winding 1s stitched firmly to the

support material, wherein the firm stitching
nevertheless enables the wire to expand when heated,

and other types of fastening are also conceivable.

The winding preferably has a meandering arrangement of
the wire 1in the 1inner winding region and a spiral,
meandering or even polygonal arrangement of the wire 1in

the outer winding region.

The method according to the invention for tapping a
plastic main pipe carrying a medium comprises the
following steps:

positioning a tapping saddle on the outer circumference
of the main pipe,

welding the tapping saddle to the outer circumference
of the main pipe, wherein the welding 1s carried out by
heating the heating element geometry,

drilling through the saddle piece of the tapping saddle

and tapping the main pipe, wherein tapping takes place
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through the heating element geometry arranged 1n the

saddle case, wherein drilling 1s preferably through the
inner winding region, and the wire 1s severed.

Drilling can be carried out by means of an external

drill or, alternatively, by means of a drill arranged

1n the stub.

An i1llustrative embodiment of the invention 1S
described by means of the figures, although the

invention 1s not restricted only to the 1llustrative

embodiment. In the drawing:

Fig. 1 shows a section through a tapping saddle
according to the 1nvention,

Fig. 2 shows a heating element geometry according
to the invention with a spiral arrangement
in the outer region,

Fig. 3 shows a heating element geometry according
to the invention wlth a meandering
arrangement 1n the outer region, and

Fig. 4 shows a heating element geometry according
Lo the ilnvention wlth a polygonal
arrangement 1in the outer region,

Fig. 5 shows a partial section through a tapping
stub known from the prior art, welded and
tapped,

Fig. 6 shows a partial section through a tapping
stub according to the 1invention, welding

and tapped.

The drawing shown in Fig. 1 shows a section through a
tapping saddle 1 according to the 1invention for a
plastic main pipe carrying a medium. The tapping saddle
1 comprises a stub 2 having a central axis 11, 1in which

a drill 3 is arranged, whereln the tapping saddle 1 can

also have a stub to which a further stub containing the
drill can be adapted or can have a tapping T which can

be secured on the tapping drill 1. Of course, an
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external drill, by means of which the tapping saddle

can be drilled, 1s also conceivable, although this

embodiment 1s not depicted. The drill 3 preferably has

an external thread 16, which corresponds to the
internal thread 15 in the stub 2 and by means of which
the drill 3 can be adjusted axially. The tapping saddle

1 has a saddle piece 4, which 1s arranged on the main
pipe 7. Arranged 1in the 1nside diameter 5 of the saddle
piece 4 is a heating element geometry 6, which 1s used

for welding the tapping saddle 1 to the main pipe 7. In

the embodiment 1llustrated 1in Fig. 1, tapping has not

vet been carried out since, as 1s still apparent, the
saddle piece 4 does not yet have an open passage to the
stub 2. As a result, 1t 1s also readily apparent that
the wire of the winding 8 or of the 1nner wilinding
region 9 extends into the inner region of the stub 2.
During the tapping of the welded saddle piece 4 and of
the main pipe 7, the inner winding region 9, which 1s

of meandering design, 1s then drilled through, as a

result of which the winding 8 of the heating element
geometry 6 or the welded zone 18 extends as far as the
cylindrical opening formed by the tapping operation and
thereby ensures that no cold zone 1s formed 1n the

interior.

Fig. 2 shows a possible arrangement of a winding 8 of a
heating element geometry 6. The winding 1s preferably
formed by a continuous wire and preferably has no
interruptions. The winding 8 has an 1nner and an outer
winding region 9, 10, wherein these have a different
arrangement. The inner winding reglion 9 has a
meandering winding, wherein the meandering loops 12 are

arranged along a circle concentric with the central

axis 11. The 1loops 12 are preferably arranged 1n a
reqular manner along a circle extending concentrically
with the central axis 11. The meandering loops 12
preferably have radially oriented winding sections 13,

which are connected to one another at the ends thereof
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by arcs or radii 14. The inner arcs or radiil 14 are all
preferably at the same distance from the central axis

11. During the tapping operation, the drill 3 severs

the 1inner winding region 9, preferably the winding
sections 13, and the winding sections of the winding 8,
9 are preferably oriented at right angles to the drill,
thereby making 1t possible to prevent the wilre from
unintentionally being pulled out during the tapping
operation. The outer winding region 10 <can Dbe of
different design. One embodiment of a heating element
geometry 6 according to the invention, which has a
spiral arrangement of the outer winding region 10, 1s

illustrated in Fig. 2. Figs 3 and 4 show further

possible arrangements of the outer winding region 10,
wherein the wire extends in a meandering form 1n the
outer winding region 10 in Fig. 3 and the wire of the
outer winding region 10 1s arranged in a polygonal
shape in Fig. 4. Of course, other arrangements of the
outer winding region or the shape of the wire thereof

are also concelvable.

Fig. 5 and Fig. 6 show partial sections through tapping

stubs 1, which have already been welded to the mailn

pipe 7 and have already Dbeen tapped by means of a

drill. Fig. 5 shows a tapping stub known from the prior

art, on which it 1s readily apparent that a cold zone

17 is present directly at the drilled hole between the

saddle piece 4 and the main pipe 7 and thus that
detachment of the saddle piece 4 from the main pipe 7
can occur. Fig. 6 shows the tapping saddle 1 according
to the invention, with a heating element geometry ©
according to the invention embedded in the saddle pilece

4. It is readily apparent that the inner winding region

O of the winding 8 has been severed by the drill, as a

result of which there 1s a heating zone, not a cold

zone, directly adjoining the drilled hole. This ensures
good welding even directly in the rim region of the
drilled hole or in the region of the saddle piece 4 1n

the inner region underneath the stub 2. 0Of course, the
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welding of the tapping stub 1 to the main pipe 7 1s

carried out before the tapping operation to ensure that

the wire of the heating element geometry 6 1s severed

only after the welding process. It 1s readily apparent
5 1in Fig. 6 that the tapping fitting 1 has not become

detached from the main pipe because a cold zone

directly adjoining the drilled hole has been avoilded.
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Patent claims

1.

Tappling saddle (1) for a plastlic main pipe (7)
carrying a medium, the saddle comprising a stub
(2), preferably with an 1nternal thread (15},

wherein the stub (2) has a central axis (11), a

saddle piece (4) and preferably a drill (3),

wherein the drill (3) 1s preferably arranged 1in
the stub (2) and can be moved axially 1n the stub
(2), preferably by means o©of an external thread

(16) arranged on the drill (3), wherein a heating

element geometry (6), which 1is used for welding
the tapping saddle (1) to the main tube outer
circumference, 1s arranged on the 1nside diameter
(5) of the saddle piece (4), characterized 1n that
the heating element geometry (6) has a winding
(8), preferably made of wire, wherein the winding

(8) has an outer winding region (10) and an 1inner

winding region (9), wherein the winding of the
inner winding region (9) extends 1n meandering
loops (12) along a circle concentric with the

central axis (11) of the stub (2).

Tapplng saddle (1) according to Claim 1,
characterized in that the heating element geometry
(6) has a support material, wherein the winding
(8) 1s preferably arranged  on the support

material.

Tapping saddle (1) according to either of Claims 1
and 2, characterized in that the meandering loops
(12) have radially extending windling sections
(13), which are arranged 1n series along a circle
arranged concentrically with the central axis (11)

and are connected to one another by arcs (14),

preferably radil.
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Tapping saddle (1) according to one of Claims 1 to

3, characterized 1n that the windaing (8) of the
outer winding region (10) extends 1n a spiral

shape, polygonal shape or meandering shape.

Tappling saddle (1) according to one of Claims 1 to
4, characterized 1in that a drill (3) severs the
inner winding region (9) or the meandering loops
(12) as 1t taps the malin pipe (7) and the saddle
plece (4).

Tapping saddle (1) according to one of Claims 3 to
5, characterized 1n that the cutting edge of the

drill (3) severs the meandering loops (12) 1n the

reglon of the winding sections (13).

Tapplng saddle (1) according to one of the
preceding claims, characterized 1n that  the
winding sections (13) of the meandering 1nner
winding region (9) are orliented at right angles to
the cutting edge of the drill (3) or of the cut
edge formed 1n the saddle piece (4).

Heating element geometry (6) for use 1n a tapplng
saddle (1), preferably according to one of Claims
1 to 7, as a heating element, characterized 1n
that the heating element geometry (©) has a
winding (8), preferably made of wire, wherein the
winding (8) has an outer winding region (10) and
an inner winding region (9), wherein the winding
(8) of the 1inner winding region (9) extends 1n
meandering loops (12) along a cilrcle concentric

with the central axis (11) of the stub (2).

Heating element geometry (6) according to Claim 8§,
characterized 1in that the heating element geometry

(6) has a support material, wherein the wilnding
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10.

11.

12.

13.

_14_

(8 ) 1s preferably arranged on  the support

material.

Heating element geometry (6) according to Claim 8,
characterized in that the winding (8) 1s secured

in the saddle piece (4).

Heating element geometry (6) according to Claim 8§,
characterized 1n that the meandering loops (12)
have radially extending windlng sections (13),
which are arranged 1n series along a cilrcle
arranged concentrically with the central axis (11)
and are connected to one another by arcs (14),

preferably radii.

Heating element geometry (6) according to Claim 8,
characterized in that the winding (8) 1s stitched

firmly to the support material.

Method for tapping a plastic mailin pipe (/)
carrying a medium, wherein the method comprises

the following steps:
e positioning a tapping saddle (1), preferably
according to one of Claims 1 to 7, on the outer

circumference of the main pipe (7),

¢ welding the tapping saddle (1) to the outer

circumference of the main pipe (7),

e tapping the main pipe (7) and drilling through

the saddle piece (4) of the tapping saddle (1),
characterized 1in that tapping takes ©place
through the heating element geometry (6)
arranged 1n the saddle ©pilece (4), whereln

drilling 1is preferably through the 1nner

winding region (9) of the winding (8) of the
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heating element geometry (6), and the wire 1s

severed.
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Fig. 3
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Fig. 4
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Fig. 5
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