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(54) U-BOLT

(57) A U-bolt, comprising a metal piece (1) of general
"U"-shaped configuration, with a central portion (11) in-
tended to laterally embrace an element (E) to be fixed,
and extended in two straight sections (12) intended to be
introduced into holes in a cradle (4) and/or a support (S);

said straight sections (12) having a threaded section (13)
for mounting tightening nuts (4) for the U-bolt and for the
cradle (4) and/or the support (S) against opposite sides
of the element (E) to be fixed, the metal piece (1) com-
prising a coating (2) of thermoplastic material.
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Description

Object of the invention

[0001] The object of the present invention is a U-bolt
comprising a metal piece of general "U"-shaped config-
uration, with a central portion intended to laterally em-
brace an element to be fixed, and extended by its ends
in two straight sections intended to be introduced into
holes of a cradle and/or a support piece; said straight
sections having a threaded portion for mounting tighten-
ing nuts of the U-bolt and the cradle or support piece
against opposite sides of the element to be fixed.
[0002] This U-bolt has constructive particularities
aimed at improving the grip and hold of the element to
be fixed and to prevent contact of the metal piece with
the element to be fixed.

Technical field of the invention

[0003] This U-bolt can be used in the fixing of various
elements such as pipes, antennas, hoses, masts or the
like to a fixed support.
[0004] These U-bolts have a complementary piece
forming a base or support cradle for the element to be
held.

State of the art

[0005] U-bolts are known in which the metal piece is
constituted of a cylindrical bar or metal rod in the shape
of a "U" mentioned above.
[0006] The pipes or elements to be held with these
types of U-bolts can be metallic or plastic, it being com-
mon practice to place, in the pipe or in the U-bolt itself,
some element that allows insulating the pipe from the
metal piece of the U-bolt.
[0007] To achieve this insulation, various techniques
and elements are used:

- One solution is to place a piece of flexible plastic
hose on the central portion of the U-bolt, covering
this area, for which it is necessary to introduce the
metal piece of the U-bolt through one of the ends of
the hose until arranging them in the proper position.
This operation is slow and complicated since the
hose often folds during the introduction of the metal
piece. Another disadvantage is that, once installed
the U-bolt this piece of flexible hose, over time,
cracks in the areas where it has a fold, even if it is
only slight. This leads to causing a contact between
the metal piece of the U-bolt and the pipe or element
to be fixed. To avoid this contact, it is necessary to
locate in the pipe the U-bolts that have damaged
sections of hose, dismantle the affected U-bolts and
proceed to installing another flexible hose.

- Another well known solution is to stick a plastic ma-

terial for contact with the pipe on the inner part of the
U-bolt. However, damp and rain in installations in
the open air cause the material to come unstuck and
thus to fail in its function.

- Another known system is to line the area of the pipe-
line where the U-bolt is going to be installed with a
sheet of polymer, neoprene or other material which
is fixed with straps on both sides. To do this, it is
necessary to cut the sheet to be installed, place the
straps and then the U-bolt. However, proper insula-
tion between the sheet and the pipe is not achieved,
and the sheet breaks and contact between the U-
bolt and the pipe is produced over time.

[0008] All the previous solutions are costly work wise
and economically when used on pipelines or pipes of
medium or great length, where large amounts of U-bolts
are placed at regular distances one from another, the
insulation of the U-bolts, as well as the location of those
damaged and their replacement for others, involving a
lot of work time.
Some prior art documents are also known in which the
central portion of the metal piece of the U-bolt is flattened
with the aim of improving the settlement in the shape of
the pipe or element to be held.
[0009] Specifically, the Spanish Patent ES 2 400 760
discloses a configuration procedure as well as the U-bolt
created by means of this process, said U-bolt being
formed from a metal bar, whose profile is modified
through a process of machining to provide the central
portion with a flattened shape. With this solution, there
is no need to place metal plates in the central portion of
the U-bolt for the settlement of the pipe or element to be
fixed. However, this prior art document does not solve
the problem of insulation and of the direct contact be-
tween the metal bar and the pipe.
[0010] The document WO 03/035295 discloses a U-
bolt and the mode of creation thereof on the basis of a
metal bar that is subjected to a machining process to give
the arched central portion a flat shape. This solution, like
the previous one, is only to settle the pipe or element to
be held in the U-bolt and does not resolve the problem
of insulation between said elements.

Description of the invention.

[0011] The U-bolt object of the present invention, com-
prising a metal piece of general "U"-shape configuration
with an extended central portion in two straight sections
that have a threaded section for mounting tightening nuts
of the U-bolt against the element to be fixed; and a cradle
or support piece provided with holes for through mounting
of the straight sections of the metal piece, has construc-
tive particularities aimed at improving the grip and hold
of the element to be fixed and providing a permanent
insulation (acoustic, cathodal and vibration-proof) be-
tween the metal piece of the U-bolt and the pipe, mast
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or element to be fixed.
[0012] For this purpose and in accordance with the in-
vention, the metal piece of the U-bolt comprises an over-
moulded plastic coating which covers at least the central
portion of said metal piece and defines on the inner side
of said central portion a contact surface of the coating
with the pipe or element to be fixed.
[0013] The above mentioned coating of plastic material
is over-moulded on the metal piece during the manufac-
turing process of the U-bolt, so the metal piece and the
coating are closely and inseparably connected to each
other, said coating of thermoplastic material providing
the contact surface of the U-bolt with the element to be
fixed and effective insulation between the element to be
fixed and the metal piece of the U-bolt.
[0014] The thermoplastic nature of said coating, as well
as a physical separation between the metal piece and
the element to be fixed is a vibration-proof, electrical and
thermal insulation, also avoiding that potential problems
of corrosion of the metal piece could affect the pipe or
element to be fixed.
[0015] The contact surface of the over-moulded coat-
ing is oriented perpendicularly in relation to a median
plane defined by the central portion and the straight sec-
tions of the metal piece, which ensures that the contact
of said surface with the pipe or element to be fixed is a
superficial and not a line or point contact, as is the case
with other U-bolts on the market. This characteristic com-
bined with thermoplastic nature of the material forming
the over-moulded coating increases the grip and hold of
the element to be fixed, making it unnecessary to carry
out an excessive tightening of the U-bolt against the pipe
or element to be fixed.
[0016] In one embodiment of the invention, the contact
surface of the coating with the pipe or element to be fixed
protrudes above and/or below from the rest of the coating
and has on its rear side reinforcement ribs formed in the
plastic material of the over-moulded coating itself.
[0017] In one embodiment of the invention this U-bolt
comprises a cradle of thermoplastic material provided
with a central seat for the support of the element to be
fixed and side flanges equipped with holes for passage
of the straight sections of the metal piece, so that the
joint use of the U-bolt with previously over-moulded coat-
ing and the cradle of plastic material allows immobilising
the element to be fixed, in a both acoustically and elec-
trically insulated way, and without any direct contact with
any support element.

Description of the figures

[0018] In order to complement the description that is
being carried out and with the purpose of facilitating the
understanding of the features of the invention, the
present description is accompanied by a set of drawings
wherein, by way of a non-limiting example, the following
has been represented:

- Figure 1 shows a perspective view of one exemplary
embodiment of a U-bolt according to the invention.

- Figure 2 shows a plan view of the U-bolt of the pre-
vious figure in mounted position.

- Figure 3 shows a profile view of the U-bolt in mounted
position and sectioned along the A-A’ vertical plane
referred to in Figure 2; and an enlarged detail of said
section.

- Figure 4 shows a perspective view of the U-bolt of
the previous figures establishing the fixing of an el-
ement, in this case a pipe, with respect to a fixed
support.

Preferred embodiment of the invention

[0019] In Figure 1, the U-bolt comprises a metal piece
(1) of general "U"-shaped configuration which has a
curved central portion (11) visible in the section of Figure
3, and extended by its ends in two straight sections (12)
provided with an end threaded section (13) for the mount-
ing of nuts (3).
[0020] The metal piece (1), which in this case is a cy-
lindrical section rod, comprises an over-moulded coating
(2) of thermoplastic material which covers the central por-
tion (11) of the metal piece (1) and defines on the inner
side a contact surface (21) of said coating with an element
(E) to be fixed, represented in Figures 3 and 4 as a pipe.
[0021] This contact surface (21), arranged perpendic-
ularly to the median plane defined by the central portion
(11) and the straight sections (12) of the metal piece (1),
protrudes above and below the rest of the coating, as
can be seen in the enlarged detail of Figure 3, in order
to increase the contact surface with the element (E) to
be fixed.
[0022] The coating (2) of thermoplastic material has
reinforcing ribs (22) on the rear side of the contact surface
(21).
[0023] In an exemplary embodiment shown in the ac-
companying figures, the U-bolt comprises a cradle (4)
also of thermoplastic material having on the side facing
the contact surface (21) of the thermoplastic coating a
seat (41) for supporting the element (E) to be fixed, as
shown in Figure 4.
[0024] As can be seen in Figures 1 and 2, the central
seat (41) is formed by a dihedral angle converging at a
central edge, in order to provide a stable support for el-
ements (E) of different diameters.
[0025] This cradle (4) has lateral flanges provided with
holes (42), in this case laterally elongated, for the pas-
sage of the straight sections (12) of the metal piece (1)
of the U-bolt.
[0026] As can be seen in Figure 4, this U-bolt allows
to fix an element (E), for example a pipe, to a support (S)
in a way that by means of tightening the nuts (3) it is
achieved that the U-bolt applies frontal pressure by
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means of the thermoplastic coating (2) to the element (E)
to be fixed against the cradle (4), also of thermoplastic
material, such that the pipe or element (E) to be fixed
does not come into contact with the metal piece (1) of
the U-bolt or with the support (S) which is usually also
metallic in nature, thus ensuring electrical insulation of
the element (E) to be fixed and avoiding possible trans-
missions of sound and vibration between the element (E)
to be fixed and the support (S) in question, also avoiding
possible corrosion problems that could affect the pipe or
element (E) to be fixed.
[0027] The application of the coating (2) of thermoplas-
tic material on the metal piece (1) by over-moulding en-
sures that the coating (2) and the metal piece (1) are
closely linked, without the possibility of relative move-
ment, also achieving that the U-bolt adapts perfectly to
the surface of the pipe or element (E) to be fixed, with
appropriate insulation and without the possibility of damp
filtration.
[0028] It should be noted that the coating (2) may be
made with different thermoplastic materials depending
on the characteristics of the element (E) to be fixed and
the weather conditions in the area where it will be in-
stalled; for example, in a marine or terrestrial environ-
ment, or an environment with extreme hot or cold tem-
peratures. For example, in pipe installations subjected
to vibrations due to the site of their placement, such as
the engine room of a boat, the U-bolts with their coating
of suitable material will absorb vibrations without subject-
ing the pipe to the same.
[0029] Another advantage of this U-bolt is that the coat-
ing can be carried out with coloured thermoplastic mate-
rials avoiding subsequent tasks of painting the pipe or
the U-bolt once installed, as currently occurs.
[0030] The application of the coating (2) on the metal
piece (1) is carried out using known moulding techniques,
introducing the metal piece into an injection mould and
then injecting the hot thermoplastic material into the
mould.
[0031] Preferably, the metal piece (1) of the U-bolt will
be formed in stainless steel, zinc-plated, galvanised, etc.
while the thermoplastic material making up the coating
(2) may consist of, for example, a polyethylene, a poly-
propylene or polyacetal; without ruling out the use of other
thermoplastic materials of suitable properties for this ap-
plication.
[0032] Once the nature of the invention as well as an
example of preferred embodiment have been sufficiently
described, it is stated for all pertinent purposes that the
materials, form, size and arrangement of the elements
described are susceptible to changes, provided these do
not involve an alteration of the essential characteristics
of the invention that are claimed subsequently.

Claims

1. A U-bolt, comprising a metal piece (1) of general "U"-

shaped configuration, with a central portion (11) in-
tended to laterally embrace an element (E) to be
fixed, and extended in two straight sections (12) in-
tended to be introduced into holes in a cradle (4)
and/or a support (S); said straight sections (12) hav-
ing a threaded section (13) for mounting tightening
nuts (4) for the U-bolt and for the cradle (4) and/or
the support (S) against opposite sides of the element
(E) to be fixed; characterised in that the metal piece
(1) comprises an over-moulded coating (2) of ther-
moplastic material which covers at least the central
portion (11) of said metal piece (1) and which defines
on the inner side of the central portion (11) a contact
surface (21) of said coating (2) with the element (E)
to be fixed.

2. The U-bolt according to claim 1, characterised in
that the metal piece (1) is a cylindrical section rod.

3. The U-bolt according to claim 1, characterised in
that the contact surface (21) of the coating (2) is
arranged perpendicular to a median plane defined
by the central portion (11) and the straight sections
(12) of the metal piece (1).

4. The U-bolt according to any one of claims 1 and 3,
characterised in that the contact surface (21) pro-
trudes above and/or below from the rest of the coat-
ing (2), and has reinforcing ribs (22) on its rear side.

5. The U-bolt according to claim 1, characterised in
that it comprises a cradle (4) of thermoplastic mate-
rial having a central seat (41) for supporting the el-
ement (E) to be fixed and lateral flanges provided
with holes (42) for passage of the straight sections
(12) of the metal piece (1).

6. The U-bolt according to claim 5, characterised in
that the central seat (41) of the cradle (4) consists
of a dihedral angle converging on a central edge.
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