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ABSTRACT

A bend fixture (100) for bending a medium pipe
comprises a body part (110) comprising a
tubular support (111) configured to receive a
section (163) of a medium pipe (160) therein,
and an inner bend support (113) configured to
allow the medium pipe to be bent about the
inner bend support. The bend fixture also
comprises an outer bend support (130)
configured to support the medium pipe from an
outer side of the bend so as to keep the medium
pipe bent. The outer bend support is coupled to
the body part via a hinge (150) and is turnable
between an open position to allow the section
of the medium pipe in substantially straight
state to be inserted into the tubular support,
and a closed position to keep the medium pipe
bent about the 1inner bend support. The bend
fixture comprises a pipe coupling arrangement
(133) configured to couple together the outer
bend support, 1in 1its open position, and the
medium pipe outside the section in the tubular

support.
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BEND FIXTURE
FIELD OF THE INVENTION

The present invention relates generally to plumbing
arrangements for water and heat supply in buildings.
In particular, the present invention relates to
bending arrangements for Dbending a medium pipe and
supporting the thereby formed bend.

BACKGROUND OF THE INVENTION

Flexible plastic water pipes made of e.g. cross-linked
polyethylene PEX are commonly used to form the tap
water networks as well as heating water networks or,
more generally, heating medium networks in buildings.
To protect the actual water pipe (or, more generally,
a “medium pipe” for any fluid to be led in the pipe)
and, on the other hand, to collect the possible leak
water from daméged water pipes or leaking connections,
the water pipe is often covered by a protective tube.
This is the case especially in tap water systems, but
protective pipes may be used in heating systems as
well.

Water pipes for tap water and heating purposes, such
as those made of PEX, are typically relatively rigid
structures, however allowing certain bending thereof.
Bending of such pipes is required, for example, for
bending a heating pipe running in a floor (or ceiling)
structure upwards (downwards), out of the floor
structure so that it can be connected to a radiator or
a manifold. Correspondingly, a tap water pipe running
inside a wall structure shall be bent out of the wall

structure for being connected to a tap assembly.

One conventional solution to the latter application is
a wall box with an inner tap elbow forming the actual

bend. The water pipe 1is connected to one end of the



10

15

20

25

30

tap elbow, whereas the actual tap assembly 1is
connected to the opposite end thereof. However, a
termination box is not suitable for applications where
connections of water pipes inside wall or floor

structures are to be avoided.

According to another approach, & bend of the water
pipe itself is formed within a wall, floor, or ceiling
structure, and the bent pipe is brought out of such
structure. In this approach, the connection to a tap
assembly, a radiator, or a manifold is made outside

the structure.

Due to the rigid nature of the typical water pipes,
certain force 1is required to bend the pipe. On the
other hand, firm support 1is required to maintain the

bent pipe permanently in its bent state.

Various bend fixtures and bend support elements are
known. As one example, a wall bend fixture 1is
disclosed in EP 2014838 Bl. The disclosed wall bend
fixture comprises an in passage and an out passage to
receive a water pipe with a protective pipe thereon.
The in passage is formed by a first pipe holder with a
half circular cross section, whereas the out passage
is formed by a passage part. Between the in passage
and the out passage, there is a pipe holder with
radial curvature intended to support the protective
pipe. EP 2014838 Bl also discloses a wall bend fixture
in which an in passage and an out passage are formed
by a supportive section which is divisible into two

portions.

CA 2913429 2017-06-21
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SUMMARY OF THE INVENTION

According to a device aspect, a bend fixture may be
provided for bending a medium pipe. The medium pipe
may be a pipe for leading any fluid or flowable
medium, such as water, in it. Examples of such medium
pipes are water pipes used to form the tap water
networks and heating water networks or, more
generally, heating medium networks in various
buildings.

Such medium pipe may be formed of e.g. cross-linked
polyethylene PEX. Other possible pipe materials are
e.g. polyethylene PE in general, polyethylene for
raised temperature PE-RT, polyprobylene (PP), and
polybutylene PB. Further, such medium pipe may also
have a multi-layer structure, such as any of those
used in composite pipes comprising a plastic material
and a metal. For example, such composite pipe may
comprise a core metal pipe, made of e.g. overlap
welded aluminum, sandwiched between an inner and an
outer plastic pipe, made of e.g. PE-RT. In general,
the use of the bend fixture is not limited to any

particular pipe construction or material(s).

By “bending” a medium pipe is meant here both forming
a bend in such pipe, and supporting such bent pipe to

keep it in its bent state.

The bend fixture comprises a body part, which in turn
comprises a tubular support configured tc receive and
hold a first section of a medium pipe therein, and an
inner bend support configured to allow a medium pipe,
a section of which being received and held in the
tubular  support, to be bent about the inner bend
support.

CA 2913429 2017-06-21
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By said tubular support is meant a support structure
comprising an inner surface defining a tubular channel
into which a medium pipe may be inserted. The tubular
support may be formed as a cylindrical tube having a
wall with uniform thickness surrounding such tubular
channel. However, the tubular support is not
necessarily formed as such true “tube”, but a tubular
inner channel may be formed within a tubular support

having any appropriate structure and cuter shape.

Said “inner” bend support refers to the fact that such
support, about which a medium pipe, a section of which
being within the tubular support, is bent to form a
bend, supports the Dbent medium pipe from the inner
side of the bend.

In addition to the body part, the bend fixture
comprises an outer bend support. The outer bend
support 1is configured to support a medium pipe, a
section of which being received and held in the
tubular support, the medium pipe being bent about the
inner bend support, from an outer side of the bend so
as to keep the medium pipe bent, i.e. to retain it in

its bend state.

Thus, using the bend fixture, a bend may be formed in
a medium pipe as supported by the tubular support, the
inner bend support, and the outer bend support. As is
clear for a person skilled in the art, said retaining
of the medium pipe bent may be enabled by that the
outer bend support and the tubular support lie at
opposite sides of the inner bend support so that the
inner bend support lies between the outer bend support
and the tubular support. Then, when bending a medium
pipe, a section of which is inserted in, i.e. received
and held by the tubular support, about the inner bend

support, the tubular support prevents the medium pipe



10

15

20

25

30

35

CA 02913429 2015-11-25

5

section therein from turning towards the outer side of
the bend, which would result in straightening of the
medium pipe from its bent state. On the other hand, at
the other side of the inner bend support, the outer
bend support serves for the same purpose. Also the
tubular support serves for supporting a bent medium
pipe from the outer side of the bend. Thereby it can

be considered as another “outer bend support”.

The outer bend support is coupled, i.e. structurally
connected, to the body part via a hinge. It 1is
turnable between an open position to allow a section
of a medium pipe in substantially straight state to Dbe
inserted into the tubular support, and a closed
position to keep a medium pipe, a section of which
being received and held in the tubular support, bent

about the inner bend support.

Thus, in said open position, the outer bend support
provides an unobstructed access of a section of a
substantially straight medium pipe into the tubular
support. By the substantially straight state of the
medium pipe is meant here that with the outer bend
support in its open position, the medium pipe does not
need to be substantially bent in order to insert it
into the tubular support. Naturally, it may be bent if

appropriate for some other reasons.

Advantageously, the Dbend fixture comprises a pipe
coupling arrangement configured to couple together the
outer bend support, in its open position, and a medium
pipe, a section of which being received and held in
the tubular support, outside the section in the

tubular support.

Again, “coupling” means here structural connection

between the coupled parts, i.e. the outer bend support
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and the medium pipe at a coupling location outside the
section lying in the tubular support, so that they are
not freely movable relative to each other. In
particular, they are not freely movable relative to
each other in directions which are perpendicular to
the longitudinal or tangential direction of the medium
pipe. By tangential direction is meant here the
“longitudinal” direction at a location where the pipe
is  bent. Those perpendicular directions include
especially perpendicular directions in a fictitious
plane along or in which plane the outer bend support
is turnable. Thus, when turning the outer bend
support, the medium pipe coupled to it, with a section
of the medium pipe lying in the tubular support, has
to bend together with the turning outer bend support.
The same applies vice versa, i.e. when bending the
medium pipe about the inner bend support, the outer
bend support coupled to it has to turn towards to its
closed position. The latter provides a great

advantage, as explained below.

Said coupling dces not necessitate that the outer bend
support and a medium pipe, a section of which is
inserted into the tubular support, are not freely
movable relative to each other in the longitudinal or
tangential direction of the medium pipe. In contrary,
it may be advantageous that such medium pipe is easily
movable in such longitudinal or tangential direction
relative to the outer bend support, as is discussed in

the detailed description.

The medium pipe may be bent about the inner bend
suppoert e.qg. by pushing or pulling the medium pipe at
a location outside the entire bend fixture, whereby
the outer bend support, coupled to the medium pipe,
follows the medium pipe, thereby turning towards the

closed position of the outer bend support. This allows
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using the medium pipe itself as a lever arm, the
length of which being freely chosen, facilitating the
bending of the medium pipe and the turning of the
outer bend support. Thus, a bend formation may be
facilitated e.g. in comparison to a situation where a
medium pipe would be bent by just turning the outer
bend support towards the closed position thereof,
whereby the bending moment with a given bending force
would be limited by the limited furthest distance of
the outer bend support from the inner bend support.

Said pipe coupling arrangement may comprise any
appropriate coupling elements or structures
appropriate to provide said coupling effect. 1In a
simple example, the coupling arrangement may comprise
just a gquiding structure for a cable tie or some other
external binding element, by means of which the outer
bend support may be coupled to the medium pipe, to a
portion thereof outside then section lying in the

tubular support.

In an embodiment, the pipe coupling arrangement
comprises a coupling ring configured to allow
insertion of a medium pipe through it. By a coupling
ring is meant a curved structure curving around a
medium pipe so as to at least partially surround it.
At least partial surrounding means that the coupling
ring may be open, i.e. have a limited opening, at the
side of the inner bend support, i.e. at the inner side
of a bend formed or to be formed in a medium pipe. The
coupling ring may also be a closed ring configured to
completely encircle a cross-sectional circumference of

a medium pipe inserted through the coupling ring.

By means of a coupling ring, the coupling between a
medium pipe and the outer bend support may be made

simply by inserting a medium pipe end through the
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coupling ring and then further to the tubular support
so that a section of the medium pipe is received in
the tubular support, whereby another section or point
of the medium pipe remains coupled together with the
outer bend support.

The outer bend support may have a first end and a
second end, wherein it may be coupled to the body part
via the hinge from the first end, the pipe coupling
arrangement being located substantially at the second
end. Thus, in this embodiment, the pipe coupling
arrangement, comprising e.g. a coupling ring, and the
hinge are arranged substantially at opposite ends of

the cuter end support.

The inner bend support may comprise any appropriate
structure(s) allowing said bending of a medium pipe
about it. Such structure may form a continuous
supporting surface. Alternatively, it may comprise,
for example, discrete supporting ridges or other
structures. In an embodiment, the inner bend support
comprises a curved support surface extending from an

inner surface of the tubular support.

The outer bend support may comprise any appropriate
structure(s) suitable for said supporting of a bent
medium pipe from the outer side of the bend. It may
comprise one or more discrete support elements.
Alternatively, or additionally, it may comprise one or
more continuous support surfaces which may be shaped,
for example, to adapt to an outer surface of a bent

medium pipe.

In an embodiment, the hinge is a living hinge. As
generally known, a living hinge is a hinge formed as a
thin material section between two parts made of the

same material, wherein the living hinge and the two
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parts connected thereby are formed as one single
integral structure. A living hinge as the hinge
coupling together the body part and the outer bend
support enables a structurally simple, integral bend
fixture which can be straightforwardly manufactured in
single process without any need for subsequent
assembly steps. For example, when formed of =z moldable
plastic material, the bend fixture may be manufactured
by a single molding process. The living hinge may be
formed into its final form in such molding process.
Alternatively, the manufacturing of the bend fixture
may comprise machining the living hinge afterwards,
€.g. by partial removal of material at the intended
hinge location to forma a sufficiently thin hinge
structure.

Advantageously, the 1living hinge may be located
outside a fictitious extension of a tubular channel
formed by the tubular support to allow unobstructed
insertion of a section of a medium pipe in straight
state into the tubular support.

To keep the outer bend support in its closed position,
thereby retaining a medium pipe bent, the body part
and the outer bend support may comprise complementary
snap elements to couple, with the outer bend support
in its closed position, the outer bend support to the
body part by means of a snap joint. As generally
known, a snap joint is a general term for jointing two
components together by means of a protrusion in one
component, which protrusion is reversibly deflectable,
thereby allowing a sliding movement of the two
components relative to each other until the deflected
protrusion is caught in a depression or undercut in

the mating component.
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In an embodiment, the complementary snap elements
comprise a snap-fitting hook arranged in the body part
and a complementary recess arranged in the outer bend
support. With the snap elements being arranged this
way, it 1s ©possible to implement a snap joint
arrangement which may be opened from the back side of
the bend fixture, back side referring here to the
outer side of a bend formed in a medium pipe by means
of the bend fixture. This may be advantageous e.g. in
a case where the bend support is used to form a lead-
through where a medium pipe running within a wall or
other building structure is to be bent and brought out
of such structure. Typically, such structure may
comprise a panel through which the tubular support may
be inserted so that the bend support extends from the
back side of the panel to the front side thereof.
Then, the coupling arrangement may be accessible from

the back side of the panel and the bend fixture only.

The snap-fitting hook may comprise an arm and a tip,
the tip being adapted to fit in the complementary
recess and extending from the arm to one side thereof,
wherein the snap-fitting hook may further comprise a
handling protrusion extending from the arm to an
opposite side thereof. Such handling protrusion may
facilitate opening of a closed snap Jjoint formed by

the snap-fitting hock and the complementary recess.

In an embodiment, the complementary recess is formed
on an outer surface of the coupling ring, and the arm
is formed as a curved structure substantially
following, with a snap Jjoint formed by the snap-
fitting hook and the complementary recess, said outer
surface of the coupling ring. Thus, such arm may, with
the snap joint being formed, curvedly surround a part
of the circumference of the coupling ring. There may

be two such pairs of a snap-fitting hook and
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complementary recess, those two pairs being located so
that the snap-fitting hooks surround the coupling ring
at opposite sides thereof. Advantageously, such two
snap-fitting hooks and the correspcending complementary
recesses may be so located that with the snap joints
being formed, the body part together with the snap-
fitting hooks surround more than a half of the
circumference of the coupling ring. Thereby, a secure
coupling between the body part and the outer bend
support may be provided.

In the above, a “medium pipe” has been discussed,
meaning that a medium pipe, such as a water pipe for
tap water or a heating water pipe or a pipe for
another heat transfer medium, may be a plain pipe as
such. However, the bend fixture may also be a bend
fixture for bending a medium pipe located within a
protective tube. Then, all what is stated above about
or in respect of a “medium pipe” may be also read to
mean a medium pipe with a protective thereon, or a
protective tube with a medium pipe therein. The
general nature of the bend fixture itself 1s not
necessarily different in those two cases. However, the
dimensions thereof may be adapted differently
depending on whether the bend support is intended for
bending a plain medium pipe or a medium pipe in a

protective tube.

In an embodiment for bending a medium pipe located
within a protective tube, the protective tube having a
corrugated outer surface, the body part comprises a
ridge configured to be fitted in a groove of the
corrugated outer surface of a protective tube of a
medium pipe bent about the inner bend support, the
ridge being lcocated off a plane coinciding with a
central longitudinal cross-sectional plane cf a medium

pipe which is bent about the inner bend support. At
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such central longitudinal cross-sectional plane of a
medium pipe with a corrugated protective tube thereon,
the grooves of the corrugated protective tube may
become closed at the inner side of the bend. Said
location of the ridge aside from said plane coinciding
with the central longitudinal cross-sectional plane of
a medium pipe which is bent by means of the bend
fixture allows the ridge being located within a groove
in the bent section of the medium pipe. This is due to
the fact that off said central plane, the grooves are

not, at least not completely, closed.

The bend fixture may be specifically designed for
forming a lead-through arrangement through a wall
having a hole, wherein the body part comprises a stop
surface configured to set, when inserting the tubular
support through the hole, against the wall. Such stop
surface may thereby serve for ensuring a correct
location of the bend fixture relative to the wall. In
other words, the tubular support may be located so far
through the hole that the stop surface is set against
the wall, thereby stopping the bend fixture.

The bend fixture may comprise a substantially planar
support surface for supporting the bend fixture
against an external support surface, such as a wall
panel of a wall structure in a building or a specific
mounting panel. Such support surface may be formed
e.g. as a surface of a mounting plate through which
the bend fixture may also be mounted, e.g. by means of
screws, to an external structure, such as such wall
panel. There may be several support surfaces facing to

different sides of the bend fixture.

A medium pipe bend arrangement may also be provided,
comprising a bend fixture according to any example

described above and a medium pipe, possibly located
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within a protective tube, a section of the medium pipe
together with corresponding section of the possible
protective tube being located in the tubular support.
Such medium pipe bend arrangement may be used to form
a lead-through arrangement of a medium pipe through a
wall panel, an assembly plate, or other plate-like

structure.

The medium pipe may be adapted for forming a bend with
any appropriate radius of curvature and desired
bending angle. Typically, the bending angle required
e.g. 1in tap water and heating medium networks in
buildings is 90 degrees.

The medium pipe may be formed of a moldable plastic
material, such as glass fibre-reinforced polypropene

or glass fibre-reinforced polyamide.

According to another aspect, a method for bending a
medium pipe by means of a bend fixture may be
provided, the bend fixture comprising a body part in
turn comprising a tubular support configured to
receive and hold a section of a medium pipe therein,
and an inner bend support configured to allow a medium
pipe, a section of which being received and held in
the tubular support, to be bent about the inner bend
support; and further an outer bend support configured
to support a medium pipe, a section of which being
received and held in the tubular support, the medium
pipe being bent about the inner bend support, from an
outer side of the bend so as to keep the medium pipe
bent; the outer bend support being coupled to the body
part via a hinge and being turnable between an open
position to allow a section of a medium pipe in
substantially straight state to be inserted into the
tubular support, and a closed positicn to keep a

medium pipe, a section of which being received and
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held in the tubular support, bent about the inner bend
support.

The method comprises inserting a section of a medium
pipe into the tubular support, with the outer bend
support in its open position; and turning the outer
bend support to its closed state. Advantageously, the
method further comprises coupling together the outer
pbend support, in its open position, and the medium
pipe outside the section 1in the tubular support.
Further, said turning the outer bend support to its
closed state comprises bending the medium pipe, by
exerting a force to the medium pipe at a location
outside the ©bend fixture, about the inner bend
support, whereby the outer bend support coupled to the
medium pipe is turned towards its closed position.
Thereby, the bending moment 1s not limited by the
maximum distance of the outermost part of the outer
bend support from the hinge. Instead, it may be
adjusted by selecting the location on the medium pipe
at which location the bending force is applied on the
medium pipe. This allows using a bend fixture having

limited dimensions.

All what is described above, in the context of the
device aspect, about the definitions and ways of
implementation with regard to the bend support and
medium pipe apply, mutatis mutandis, to the method

aspect also.

The bend support used in the method may be in
accordance with any of the bend support examples
descriped above ir the context of the device aspect.
However, it is also possible to use a bend support not
having any specific coupling arrangement to couple the
outer bend support and the body part of the Dbed

fixture together. In the latter case, some external
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coupling arrangement, such as a simple cable tie, may
be used for said coupling.

According to another aspect, a bend fixture may be
provided for bending a medium pipe, the bend fixture
comprising: a body part comprising: a tubular support
configured to receive a section of a medium pipe
therein, and an inner bend support configured to allow
the medium pipe, the section of the medium pipe being
received in the tubular support, to be bent about the
inner bend support; an outer bend support configured to
support the medium pipe, the section of the medium pipe
being received in the tubular support, the medium pipe
being bent about the inner bend support, from an outer
side of the bend so as to keep the medium pipe bent; the
outer bend support being coupled to the body part via a
hinge and being turnable between an open position to
allow the section of the medium pipe in substantially
straight state to be inserted into the tubular support,
and a closed position to keep the medium pipe, the
section of the medium pipe being received in the tubular
support, bent about the inner bend support; and a pipe
coupling arrangement configured to couple together the
outer bend support, in the open position, and the medium
pipe, the section of the medium pipe being received in
the tubular support, outside the section in the tubular
support such that when bending the so located medium
pipe by pushing or pulling the medium pipe at a location
outside the bend fixture, the outer bend support coupled
to the medium pipe follows the medium pipe, thereby
turning towards the closed position.

According to another aspect, a method may be provided
for bending a medium pipe by means of a bend fixture
comprising: a body part comprising: a tubular support
configured to receive a section of a medium pipe

therein, and an inner bend support configured to allow

Date Rec¢ue/Date Received 2022-06-06
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the medium pipe, the section of the medium pipe being
received in the tubular support, to be bent about the
inner bend support; and an outer bend support configured
to support the medium pipe, the section of the medium
pipe being received in the tubular support, the medium
pipe being bent about the inner bend support, from an
outer side of the bend so as to keep the medium pipe
bent; and the outer bend support being coupled to the
body part via a hinge and being turnable between an open
position to allow the section of the medium pipe in
substantially straight state to be inserted into the
tubular support, and a closed position to keep the
medium pipe, the section of the medium pipe being
received in the tubular support, bent about the inner
bend support; the method comprising: inserting the
section of the medium pipe into the tubular support,
with the outer bend support in the open position;
turning the outer bend support to the closed state; and
coupling together the outer bend support, in the open
position, and the medium pipe outside the section in the
tubular support, wherein the turning the outer bend
support to the closed state comprises bending the medium
pipe, by exerting a force to the medium pipe at a
location outside the bend fixture, about the inner bend
support, whereby the outer bend support coupled to the

medium pipe is turned towards the closed position.

Date Rec¢ue/Date Received 2022-06-06
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BRIEF DESCRIPTION OF THE DRAWINGS

In the following, the present invention is described

with reference to the accompanying drawings.

Figure 1 shows, as a perspective view, an example cf a

bend fixture.

Figures 2 and 3 show, as perspective views, a bend
fixture according to Figure 1 with a water pipe
inserted into it.

Figure 4 shows a side sectional view and a front view
of a bend fixture according to Figure 1 with a water

pipe inserted into it.

Figure 5 shows another perspective view of a bend
fixture according to Figure 1 with a water pipe

inserted into it.

Figure 6 shows a partial enlargement of a detail of a

bend fixture according to Figure 1.

Figure 7 shows perspective and side views of another

bend fixture.

Figure 8 shows a flow chart of a method for bending a

medium pipe.

DETAILED DESCRIPTION

The bend fixture 100 of Figure 1 is formed as an
integral single-body structure made of a plastic, such
as glass fibre-reinforced polyamide or glass fibre-

reinforced polypropene. Such single-body plastic

CA 2913429 2017-06-21
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structure may be manufactured e.g. by injection
molding.

The bend fixture may be used e.g. as a wall bend
fixture for forming a lead-through arrangement where a
pent medium pipe, which may be e.g. a water pipe of a
tap water network in a building, is led through a wall
panel. It may also be used e.g. as a bend fixture for
forming a bend in a heating medium pipe running e.d.
in a floor structure. Such pend may be needed e.g. for
leading such heating medium pipe upwards from the
floor structure so that it may be connected to a
radiator. However, those are just examples of possible
ways of wusing the pend fixture, not limiting the

possible ways of use thereof.

The bend fixture has a body part 110 and a cover part
130, coupled together Dby means of 1living hinge 150
between the body part and a first end 131 of the cover
part.

The body part comprises a tubular support 111 forming
an tubular channel 112 shaped and dimensioned so that
a4 section of a water pipe 160 as one specific example
of a medium pipe may be inserted therein, as
illustrated in Figure 2. The tubular support of the
example of Figure 2 ig a straight structure forming a
straight tubular channel. However, it might also form

a slightly curved tubular channel.

In the example of Figure 2, the medium pipe is located
within a corrugated protective tube 161 having annular
grooves on the outer surface thereof. Thus, the shapes
and dimensions of the pend fixture are adapted
according to such combination of a protective tube and

a water pipe therein. It is possible to have also a
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bend fixture adapted to a plain water pipe without any

protective tube.

The body part also comprises a chute-like bending
support surface 113 extending curvedly from the inner
surface 114 of the tubular support forming the tubular
channel, as illustrated in Figure 4. The bending
support surface forms an inner bend support supporting
a medium pipe 160, a section 163 of which is inserted
in the tubular support, and which is bent, outside
said section, about the bending support surface, as
illustrated e.g. 1n Figure 4, whereby the curved
pending support surface definés the radius of

curvature of the thereby formed bend.

At a second 132 end opposite to the first end, the
cover part comprises a coupling ring 133 which 1is
dimensioned so that a water pipe 160, together with a
possible protective tube 161 thereon, may be inserted
through the coupling ring, as illustrated e.g. 1in
Figure 2. A medium pipe thereby inserted through the
coupling ring becomes coupled together with the cover
part so that they cannot be moved, in a direction
perpendicular to the longitudinal direction of the
medium pipe, relative to each other, despite possible
small clearance between the medium pipe oOr protective
tube outer diameter and the inner diameter of the

coupling ring.

In TFigures 1 and 2, the cover part is 1in open
positions. With the cover part 1in an open position, a
section of a water pipe 160 together with a protective
tube 161 in a straight state, i.e. without being bent,
may be inserted into the tubular channel 112 of the
rubular support, as illustrated in Figure 2. The cover
part 130 may be turned about the living hinge 150, as

{1llustrated by an arrow in Figures 1 and 2. Figure 3
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shows the cover part turned into a closed position
wherein the coupling ring has become into contact with
the body part.

The cover part has a pair of snap recesses 134, and
the body part has a corresponding pair of
complementary snap-fitting hooks 115 to form a shap
joint between the body part and the coupling ring
prought into contact with the body part when the cover
part is in the closed position. Thereby, the body part
and the cover part may pe coupled together. The snap-
fitting hooks extend from a semi-circular collar 118
and have arms 116 formed as curved structures, the
shapes and dimensions of the collar 118 and the arms
pbeing adapted to substantially follow the outer
surface of the coupling ring when the cover part is in
its closed position. Then, the collar and the arms of
the snap-fitting hooks form a circumferential
structure surrounding more than a half of the
circumference of the coupling ring. Thus, they form an
open ring structure having an opening at the side
thereof from which the coupling ring of the cover part
is brought into this open ring when turning the cover

part to its closed position.

Fach of the snap-fitting hooks has a tip 117 extending
from the free end of the arm 116 towards the inner
side of the open ring structure formed by the collar
118 and the snap-fitting hooks 115, the tips being
shaped and dimensioned to fit in the corresponding

recesses 134 in the coupling ring 133.

Each of the snap-fitting hooks 115 has also a handling
protrusion 119 which extends from the free end of the
arm of the snap-fitting hook to the opposite side
relative to the tip 116. The snap joints formed by the

snap-fitting hooks and the complementary recesses 134
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may be opened simply by expanding the snap-fitting

hooks outwards by means of the handling protrusions.

At the side of the opening of the open ring structure
formed by the collar and the snap-fitting hooks, each
of the handling protrusions has a widening face 138.
The opposite widening faces of the handling
protrusions of the opposite snap-fitting hooks form a
tapering mouth. when the coupling ring 133 is received
in this mouth and pushed further towards the collar by
turning the cover part 130 towards its closed
position, the widening faces make the snap-fitting
hooks bend outwards, thereby widening said opening of
the open ring structure, whereby the coupling ring may

be inserted within the open ring structure.

The cover part forms an outer Dbend support which
supports in its closed state, when a section of a
water pipe 160 together a possible protective tube 161
thereon lies within the tubular support and the water
pipe 1is bent about the bending support surface 113,
the water pipe from the outer side of the pipe bend.
Thereby it retains the pend, i.e. keeps the water pipe

bent by preventing it from straightening.

In the following, a method of forming a bend in a
water pipe located within a protective tube is shortly
described with reference to Figures 2 to 4.

In the method, the cover part 130 is first turned to
an open position, and an end of the water pipe
together with the protective tube thereon is inserted
through the coupling ring 133 and further through the
tubular support 111 so that the end extends out of the
tubular support, a section of the water pipe lying
within the tubular channel 112 formed by the tubular

support. The coupling ring encircling the water pipe
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at a location outside said section then couples the
cover part and the water pipe with the protective tube
together. As illustrated in Figure 2, the cover part
may be turned into an open position in which said
insertion of the water pipe can be made with the water

pipe being in substantially straight state.

To allow said insertion of a straight water pipe, the
living hinge 150 is located outside a fictitious
extension 190 of the rubular channel 112, as
illustrated in the side section view of Figure 4.
Thus, the hinge does not form any obstruction for said
insertion of the pipe and does not necessitate bending

thereof.

Next, a pushing or pulling force I, F' is applied to
the water pipe and the protective tube at a location
outside the bend fixture 100, thereby bending the
water pipe and the protective tube about the curved
bending support surface 113. When the pipe 1is bent,
the cover part coupled to it follows it and is thereby
turned towards the closed position of the cover part.
When bending is completed, the cover part is coupled
to the body part by means of a snap joint formed by
the snap-fitting hooks 115 of the body part and the
complementary recesses 134 in the coupling ring 133.
To enable the formation of the snap Jjoint, an
additional pushing or pressing force may be applied to
the outer surface, 1.e. a pack surface 135 of the
cover part. A situation with completed pending and
coupling of the cover part and body part together is

illustrated in Figure 3.

In may be important in some applications that when a
pend is formed in a water pipe and the cover part and
the body part are coupled together, the water pipe

cannot move slidingly in the longitudinal direction
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thereof relative to the bend fixture. As illustrated
in Figure 5, to prevent such undesired movement, the
body part has a pair of pipe locking ridges 120 which
are dimensioned and shaped so that they can fit into a
groove 162 on the outer surface of the corrugated
protective tube. The ridges are located off the
central plane 121 of the body part, which central
plane coincides with the central longitudinal cCross-
sectional plane 164 of the water pipe which is bent
about the bending support surface 113. These planes
are illustrated in the front view of Figure 4. Thus,
there is a gap 122 between the two ridges around the
central plane 121 of the body part. With this
location, the ridges may be easily set into a groove
162 on the protective tube outer surface even though
the bend would result in closure of the groove around
the central longitudinal cross-sectional plane 164 of
the water pipe at the inner side of the bend. In the
example illustrated in Figure 5, the ridges lie at a
location substantially outside the region in which the
pipe bend is to be formed. However, ridges located off
the central longitudinal cross-sectional plane 164 of
the water pipe could also lie within such bend forming

region of the bend fixture.

Recause the pipe locking ridges are located in the
body part, no corresponding pipe locking members are
needed in the cover part. Instead, in the example of
Figures 1 to 6, the inner surface of the cover member,
including the inner surface of the coupling ring 133,
is substantially free of any transverse protrusion,
thereby allowing a water pipe and a protective tube
thereon to slide in the longitudinal direction thereof
relative to the cover part and the coupling ring
thereof when a pipe partially inserted into the
tubular support 1is bent about the bending support

surface 113.
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The body part comprises a planar front support surface
123 formed by a front support plate 124, and
corresponding planar top support surface 125 formed by
a ‘top support plate 126. Correspondingly, the back
surface 135 formed by a back support plate 136 of the
cover part forms a back support surface of the bend
fixture when the cover part 1s in its closed position.
Further, the side edges of the front, top, and back
support plates actually form two additional side

support surfaces of the bend fixture.

“Front”, “back”, and “top” refers in this
specification to the directions in a situation where a
pend fixture is used as a wall bend to form a lead-
through of a bent water pipe through a structural wall
in a building. Then, “front” and “back” refer to the
situation in which the tubular support 1is inserted
through a hole in a wall or a panel from the back side
of such wall or panel to the front side thereof. The
“top” refers to the fact that typically, a bend is
formed in a water pipe running upwards within a wall
structure, in which situation the top support surface
faces upwards. Naturally, the bend fixture may be used
in any orientation deviating from said typical

application.

Those support surfaces provide flexible possibilities
to support the bend support against various external
support surfaces. Those support surfaces comprise
holes and slots, as illustrated in the Figures, via
which the bend fixture may Dbe mounted to external
structures. The body part also comprises two
transverse bushings extending from one side support
surface to the other, through which bushings the bend
support may be screwed to an external support

structure lying on the side of the bend fixture.
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The front support surface 123 also serves as a stop
surface setting, when inserting the tubular support
through a hole of a wall or a panel, such as the plate
180 shown in Figure 4, against the surface of such
wall or panel. The front support surface thus serves
for ensuring a correct location of the bend fixture
relative to the panel by stopping the bend fixture

against it.

Figure 6 shows a detail of the snap joint arrangement
coupling together the cover part 130 and the body part
110. The tip 117 of the snap-fitting hook has a tip
stop face 127 tilted slightly backwards towards the
base of the curved arm of the snap-fitting hook,
thereby forming an angle « of less than 90 degrees
with the tangential line T of the curved arm. The
complementary recess 134 has corresponding backwards-
tilted recess stop face 137. With such backwards-
tilted tip and recess SLOp faces, a particularly

secure snap joint may be formed.

Figure 6 also shows the widening faces 138 of the
opposite snap-fitting hooks, forming the tapering
mouth therebetween, as discussed above, for receiving
the coupling ring. Figure 5 illustrates a situation
where the coupling ring 133 is approaching the
tapering mouth when the cover part 1is being turned

towards the closed position.

The bend fixture 200 of Figure 7 differs from the bend
fixture 100 of Figures 1 to © by its different outer
shape. Similarly to the bend fixture of Figures 1 to
6, the bend fixture 200 of Figure has a body part 210
and a cover part 230 hinged together by means of a
living hinge 250. The cover part has a coupling ring

233, which may be coupled to the body part by means of
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a snap Jjoint arrangement comprising a pair of snap-
fitting hooks 215 extending from the body part, and a
corresponding pair of complementary recesses 234 in
the outer surface of the cover part. The cover part
and the body part are shaped so that, with the cover
part in its closed position, the cover part and the
body part form a substantially tubular structure. The
body part comprises a flange-like support plate 224
forming a front support surface 223 serving also as a
stop surface similarly to that of the bend fixture of
Figures 1 to 6.

The left-hand perspective view as well as the middle
side view of Figure 7 illustrates the pend fixture 200
with the cover part 230 thereof in 1its closed state.
The right-hand side view in turn shows the bend

fixture with the cover part in an open position.

A method for bending a medium pipe is summarized in a
generalized form in the flow cart of Figure 8. In the
example of Figure g8, any bend fixture comprising a
body part, a cover part, and an inner support
corresponding to the examples of Figures 1 to 7 may be

used.

The method starts by inserting a section of a medium
pipe into the tubular support of the body part, the
outer bend support being in an open state. Before,
after, or simultaneously with +his step, the outer
pend support and the medium pipe outside the section
inserted into the tubular support are coupled
together. Next, force is exerted tO the medium pipe
outside the bend fixture to bend the medium pipe about
the inner bend support, whereby the outer pend support
coupled to the medium pipe 1s turned towards 1its

closed position.
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In said coupling, any suitable coupling means, e.g. a
simple cable tie, may be used if the bend fixture does
not comprise any specific coupling arrangement similar

to those of the examples of Figures 1 to 7.

It is to be noted that the present invention is not
limited to the examples above. Instead, the
embodiments of the present invention can freely vary

within the scope of the claims.
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What is claimed is:

1. A bend fixture for bending a medium pipe, the
bend fixture comprising:

a body part comprising:

a tubular support configured to
receive a section of a medium pipe therein, and
an inner bend support configured to

allow the medium pipe, the section of the medium pipe
being received in the tubular support, to be bent
about the inner bend support;

an outer bend support configured to support
the medium pipe, the section of the medium pipe being
received in the tubular support, the medium pipe being
bent about the inner bend support, from an outer side
of the bend so as to keep the medium pipe bent;

the outer bend support being coupled to the
body part via a hinge and being turnable between an
open position to allow the section of the medium pipe
in substantially straight state to be inserted into
the tubular support, and a closed position to keep the
medium pipe, the section of the medium pipe being
received in the tubular support, bent about the inner
bend support; and

a pipe coupling arrangement configured to
couple together the outer bend support, in the open
position, and the medium pipe, the section of the
medium pipe being received in the tubular support,
outside the section in the tubular support such that
when bending the so located medium pipe by pushing or
pulling the medium pipe at a location outside the bend
fixture, the outer bend support coupled to the medium
pipe follows the medium pipe, thereby turning towards

the closed position.
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2. The bend fixture as defined in c¢laim 1,
wherein the pipe coupling arrangement comprises a
coupling ring configured to allow insertion of the

medium pipe through the coupling ring.

3. The bend fixture as defined in claim 1 or 2,
wherein the outer bend support has a first end and a
second end, and is coupled to the body part via the
hinge from the first end, the pipe coupling
arrangement being located substantially at the second

end.

4, The bend fixture as defined in any one of
claims 1 to 3, wherein the inner bend support
comprises a curved support surface extending from an

inner surface of the tubular support.

5. The bend fixture as defined in claim 4,

wherein the hinge is a living hinge.

6. The bend fixture as defined in claim 5,
wherein the living hinge is located outside a
fictitious extension of a tubular channel formed by
the tubular support to allow unobstructed insertion of
the section of the medium pipe in straight state into

the tubular support.

7. The bend fixture as defined in claim 1,
wherein the body part and the outer bend support
comprise complementary snap elements to couple, with
the outer bend support in the closed position, the
outer bend support to the body part by means of a snap

joint.
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8. The bend fixture as defined in c¢laim 7,
wherein the complementary snap elements comprise a
snap-fitting hook arranged in the body part and a
complementary recess arranged in the outer bend

support.

9. The bend fixture as defined in claim 8,
wherein the snap-fitting hook comprises an arm and a
tip, adapted to fit in the complementary recess,
extending from the arm to one side thereof, and the
snap-fitting hook further comprises a handling
protrusion extending from the arm to an opposite side
thereof to facilitate opening of a closed snap joint
formed by the snap-fitting hook and the complementary

recess.

10. The bend fixture as defined in claim 9,
wherein the pipe coupling arrangement comprises a
coupling ring configured to allow insertion of the
medium pipe through the coupling ring, and the
complementary recess is formed on an outer surface of
the coupling ring, and wherein the arm is formed as a
curved structure substantially following, with a snap
joint formed by the snap-fitting hook and the
complementary recess, the outer surface of the

coupling ring.

11. The bend fixture as defined in any one of
claims 1 to 10 for bending the medium pipe located

within a protective tube.

12. The bend fixture as defined in claim 11, the
protective tube having a corrugated outer surface,

wherein the body part comprises a ridge configured to
be fitted in a groove of the corrugated outer surface
of the protective tube of the medium pipe bent about
the inner bend support, the ridge being located off a

Date Regue/IA848d8sived 2022-06-06
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plane coinciding with a central longitudinal cross-
sectional plane of the medium pipe bent about the

inner bend support.

13. The bend fixture as defined in any one of
claims 1 to 12, comprising a substantially planar
support surface for supporting the bend fixture

against an external support surface.

14. A medium pipe bend arrangement comprising the
bend fixture as defined in any one of claims 1 to 11
and the medium pipe located within a protective tube,
the section of the medium pipe together with
corresponding section of the protective tube being

located in the tubular support of the bend fixture.

15. A method for bending a medium pipe by means
of a bend fixture comprising:
a body part comprising:
a tubular support configured to receive
a section of a medium pipe therein, and
an inner bend support configured to
allow the medium pipe, the section of the medium pipe
being received in the tubular support, to be bent
about the inner bend support; and
an outer bend support configured to support
the medium pipe, the section of the medium pipe being
received in the tubular support, the medium pipe being
bent about the inner bend support, from an outer side
of the bend so as to keep the medium pipe bent; and
the outer bend support being coupled to the
body part via a hinge and being turnable between an
open position to allow the section of the medium pipe
in substantially straight state to be inserted into
the tubular support, and a closed position to keep the

medium pipe, the section of the medium pipe being
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received in the tubular support, bent about the inner
bend support;
the method comprising:

inserting the section of the medium
pipe into the tubular support, with the outer bend
support in the open position;

turning the outer bend support to the
closed state; and

coupling together the outer bend
support, in the open position, and the medium pipe
outside the section in the tubular support,

wherein the turning the outer bend support to

the closed state comprises bending the medium pipe, by
exerting a force to the medium pipe at a location
outside the bend fixture, about the inner bend
support, whereby the outer bend support coupled to the

medium pipe is turned towards the closed position.
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Figure 6
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Figure 7 215

Inserting a section of a medium pipe into the
tubular support, the outer bend suppport being
in an open position

]

Coupling together the outer bend support
and the medium pipe outside the section
inserted into the tubular support

|

Turning the outer bend support towards its
closed position

Exerting a force to the medium pipe outside
the bend fixture to bend the medium pipe
about the inner bend support

Figure 8
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