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COMPOSITE DOWEL FOR MAKING AN ATTACHMENT BETWEEN TWO PLATES
PROVIDED WITH SLOT HOLES

DESCRIPTION

Field of the Invention

The invention is comprised in the field of devices used for attaching two plates provided with
slot holes. Particularly, but not exclusively, the plates are a cable tray and a connecting profile
for assembling two cable trays.

More specifically, the invention relates to a composite dowel for making an attachment
between two plates provided with slot holes arranged one against another with their respective
slot holes perpendicular to and facing one another forming a passage for said composite
dowel, said composite dowel comprising:

- a retention dowel comprising a base, for the support of said retention dowel on one of said
plates, and an expandable oblong retention body intended for being housed in said slot holes,
said retention body being formed by flexible tabs separated from one another by through
notches and extending from said base demarcating between them an inner passage, said base
comprising a through hole aligned with said inner passage; and

- a locking pin which is pressure-inserted into said retention dowel and comprises a head and
a rod with fins in radial planes with respect to a central axis of said rod;

said retention dowel and said locking pin being configured such that, in a final coupling position,
said rod is pressure-introduced into said inner passage through said through hole and causes
an elastic deformation of said tabs which radially expands said retention body, and said fins

are introduced into said through notches.

State of the Art

In order to lay cables in a space using cable trays, cable trays are placed in the longitudinal
direction one after another and assembled to one another at their ends by means of a
connecting profile which is attached to the cable trays. This connecting profile is provided with
slot holes extending in the longitudinal direction of the cable trays and facing corresponding
slot holes of the cable trays, which are orthogonal to and have the same width as the slot holes

of said connecting profile, such that the two slot holes facing one another results in the
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formation of a square passage for an attachment device. ES1173383U discloses an
attachment device which provides a sliding attachment between the connecting profile and the
tray. Although this attachment device suitably performs its function, it can be improved in terms
of attachment robustness. Particularly, an attachment device which prevents play between the
two parts in normal conditions and which makes a stronger attachment, such that it only allows
sliding under the effect of a significant longitudinal force, such as the one which can be caused
by thermal expansion of a long cable tray, is desirable. Moreover, given that the two faces of
the plates are accessible in the envisaged applications, it is desirable for the tip of the device
which projects from the slot holes to be less prone to snagging on external elements such as
cables and/or causing injuries to the users.

ES2433442T3 and KR20090130469A disclose composite dowels of the type indicated above,
which are intended for fixing upholstery elements to the inner face of a motor vehicle body
plate. In these applications, the rear face of the plate is not accessible, so the last problem
mentioned above is not considered. The flexible tabs forming the oblong retention body of the
retention dowel have a free end, and the rod of the locking pin has a harpoon-shaped end
projecting through the end of the inner passage of said retention body. This configuration is
necessary to enable removing the composite dowel implanted in the hole of the body plate by
pulling the locking pin which is the only accessible element and which, as a result of its
harpoon-shaped end, in turn pulls on the retention dowel. The fins of the rod which are
introduced into the through notches of the retention body serve to fix an angular position
between the two elements, necessary to ensure a correct anchoring of the harpoon-shaped
end of the rod. ES2433442T3 mentions that another purpose of these fins is to prevent the
tabs of the retention body from bending when the retention body is introduced into the hole of
the plate. The composite dowels described in these two documents could be used to attach
two plates with orthogonal slot holes, but this would not satisfactorily solve all the problems

mentioned above.

Description of the Invention

The purpose of the invention is to provide a composite dowel of the type indicated above,
which allows making a firmer attachment between the plates and reducing the risk of the
composite dowel, once installed, from being able to snag on external elements or to cause
injury to a user, all this without complicating the installation tasks and without increasing

manufacturing costs.
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This purpose is achieved by means of a composite dowel of the type indicated above,
characterized in that:

- the tabs are four in number and made such that, in a free position of the retention dowel, in
which the rod is not introduced into the inner passage, each of said tabs has an outer face in
one plane, and the planes of said outer faces of the four tabs form an outer contour of said
retention body in the form of a prismatic surface with a square cross-section in at least one
segment of the retention body, wherein the vertices of said prismatic surface can be optionally
beveled;

- the through notches are arranged at the vertices of said prismatic surface with a square cross-
section and do not reach the ends of the tabs opposite the base, such that said ends of the
tabs are attached to one another;

- the fins are four in number and extend in two planes orthogonal to one another, such that
edges of said fins are arranged at the vertices of a square in at least one segment of said rod
which, in the final coupling position, is introduced into said segment of the retention body

having the outer contour in the form of a prismatic surface with a square cross-section.

The contour in the form of a prismatic surface with a square cross-section of the retention body
fits the square shape of the superimposed orthogonal slot holes of the plates, such that when
the rod of the locking pin is pressure-introduced into the inner passage between the tabs, each
tab deforms and exerts pressure on most of the surface of the slot hole facing said tab. An
attachment between the plates that is stronger, but at the same time allows sliding between
the plates if one of them is subjected to a very large force, is thereby achieved. Furthermore,
the fins of the rod of the locking pin have a particular effect, which consists of constituting the
vertices of a square corresponding to the square shape of the passage formed by the slot
holes of the plates. In the final coupling position, the fins thus arranged prevent, in a highly
reliably manner, the retention body from being able to rotate in the slot holes if it is subjected
to a torque high enough so as to deform the tabs such that the contour of the retention body
loses its square shape. It will be observed that, in the invention, the fins do not perform the
functions described in the prior state of the art mentioned above: the fins do not prevent the
tabs from bending when being introduced into the slot holes, since this is achieved as a result
of the ends of the tabs being attached to one another; and furthermore, it is not necessary to
prevent a rotation of the locking pin. Therefore, the fins should be eliminated to simplify the
part and to achieve material saving. However, the fins are present in the composite dowel

according to the invention for a different purpose, which consists of providing the particular
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technical effect described above. Moreover, the fact that the ends of the tabs are attached to
one another prevents them from opening outwards and forming surfaces with sharp borders,

so the risk of the tabs snagging on external elements or causing injuries to a user is reduced.

Preferably, in said free position in which the rod is not introduced into the inner passage, the
outer faces of the four tabs form an outer contour of the retention body in the form of a prismatic
surface with a square cross-section along the entire length of said retention body, except in an
end segment of said retention body, opposite the base, in which the ends of the tabs are
attached to one another. This allows having a single attachment dowel model applicable to
different plate thicknesses.

Preferably, an end face of the retention body, opposite the base, has a through opening
surrounded by a perimeter attaching the tabs to one another. This configuration facilitates the
outward elastic deformation of the tabs when they are stressed by the rod pressure-introduced

into the inner passage.

Preferably, the retention dowel and the locking pin are formed such that, in the final coupling
position, the head of the locking pin is applied against the base of the retention dowel and the
end of the rod opposite said head does not project through the through opening. Therefore,
the exposed portion of the end of the composite dowel projecting from one of the plates is only
the end of the tabs attached to one another, so the risk of snagging on external elements or

causing injuries to a user is reduced.

Preferably, the retention dowel and the locking pin are formed such that, in the final coupling
position, an end face of the rod, opposite the head, is arranged in the through opening and
flush with the end face of the retention body. This configuration provides increased strength to
the end of the retention body in the final coupling position, since it reduces the risk of the

attachment between the tabs breaking in the case of an impact with an external element.

Preferably, an end segment of the retention body, in which the ends of the tabs are attached
to one another, forms a frustoconical outer surface of said retention body in continuity of the
outer faces of the tabs. This shape facilitates the introduction of the retention body into the slot
holes and also reduces the risk of snagging on external elements or causing injuries to a user

in the final coupling position.
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Preferably, the through notches extend partially into the frustoconical outer surface of the
retention body, thereby facilitating the outward elastic deformation of the tabs when they are

stressed by the rod pressure-introduced into the inner passage.

Preferably, there are formed on the outer face of each tab deformable retention ribs extending
in planes orthogonal to a longitudinal direction of the retention body and distributed along said
tab. These retention ribs deform when they are flattened against the walls of the slot holes and
thereby partially absorb the elastic deformation of the tabs when the rod is pressure-introduced
into the inner passage.

Preferably, said rod comprises a first groove and a second groove, said first groove being
arranged farther away from the head than said second groove in the direction of the central
axis of said rod and the retention body comprises in the inner passage a lip having a shape
corresponding to the shape of said first and second grooves, such that in an intermediate
coupling position, in which the rod is partially introduced into the inner passage without causing
the elastic deformation of the tabs, said rod is retained in said inner passage by the fitting of
said lip in said first groove, and in the final coupling position said rod is retained in said inner
passage by the fitting of said lip in said second groove. The intermediate coupling position
allows supplying the user with the two parts assembled together, so the user does not have to
handle two parts. The fitting of the lip in the first groove is a simple solution which provides
sufficient strength in order to supply the two parts assembled together from the factory. The
fitting of the lip in the second groove provides a supplementary attachment force between the
two parts in the final coupling position, which adds to the force from the pressure introduction
of the rod into the inner passage. The lip and the grooves are internal retention means which
do not affect the external geometry of the composite dowel and therefore do not contribute to

the creation of protrusions which can snag on external elements or cause injuries to a user.

In preferred embodiments, the inner passage has a frustoconical segment and an end segment
arranged farther away from said base than said frustoconical segment, and said rod has a
frustoconical segment at its end opposite said head, with said frustoconical segment of the rod
being complementary with said frustoconical segment of the inner passage, such that in the
intermediate coupling position said frustoconical segment of the rod is fitted, without pressure,
to said frustoconical segment of the inner passage, and in said final coupling position, said
frustoconical segment of the rod is pressure-introduced into said end segment of the inner

passage and causes said elastic deformation of the tabs. This configuration increases the
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stability of the coupling in the intermediate coupling position, provided by the fitting of the lip in
the first groove and, moreover, facilitates the pressure introduction of the rod into the inner

passage in the final coupling position.

Preferably, a face of the base of the retention dowel facing the head of the locking pin
comprises at least one recess extending from the perimeter of said base such that, in the final
coupling position, said head is applied against said face of the base and said recess forms
between said face of the base and said head a gap accessible from the outside to receive a
head of a flat-head screwdriver. This gap allows the locking pin, placed in the final coupling
position, to be readily removed with the help of a flat-head screwdriver.

Preferably, the vertices of the prismatic surface, of the outer contour of the retention body
formed by the outer faces of the four tabs, are beveled. This configuration eliminates sharp
borders in the retention body and furthermore facilitates the protrusion of the fins from the

through notches and they thereby constitute a better support to ensure the integrity of the tabs.

Preferably, the retention dowel and the locking pin are each a single part molded from a
polymer material. Preferably, the polymer material is an electrically insulating material. The
material can be, for example, a thermoplastic such as PVC, polycarbonate, or polypropylene,

as well as a thermosetting resin.

The invention also comprises other detailed features shown in the following detailed

description of an embodiment of the invention and in the attached figures.

Brief Description of the Drawings

The advantages and features of the invention will become apparent from the following
description in which a preferred embodiment of the invention is described in a non-limiting

manner with respect to the scope of the main claim in reference to the figures.

Figures 1 to 6 show the retention dowel alone, in a free position. Figure 1 is a bottom
perspective view. Figure 2 is a top perspective view. Figure 3 is a front view. Figure 4 is a front

section view. Figure 5 is a top view. Figure 6 is a bottom view.
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Figures 7 to 11 show the locking pin alone. Figure 7 is a bottom perspective view. Figure 8 is
a front view. Figure 9 is a front section view. Figure 10 is a top view. Figure 11 is a bottom

view.

Figures 12 to 16 show the composite dowel, formed by the retention dowel and the locking pin,
in the intermediate coupling position. Figure 12 is a top perspective view. Figure 13 is a front
view. Figure 14 is a top perspective view from a second angle. Figure 15 is a front view from
the second angle. Figure 16 is a front section view.

Figures 17 to 19 show the composite dowel, formed by the retention dowel and the locking pin,
in the final coupling position. Figure 17 is a front section view. Figure 18 is a bottom perspective

view. Figure 19 is a front view.

Figures 20 to 24 show the composite dowel assembled in an assembly of two cable trays
attached by means of a connecting profile. The composite dowel makes the attachment
between the connecting profile and the cable tray. Figure 20 is a view of the assembly. Figure
21 is a partial section view of a subassembly formed by a cable tray, the connecting profile,
and the composite dowel placed in the intermediate coupling position. Figure 22 is a section
view of the same subassembly with the composite dowel placed in the final coupling position.
Figures 23 and 24 are, respectively, a top perspective view and a bottom perspective view of

the same subassembly with the composite dowel placed in the final coupling position.

Detailed Description of An Embodiment of the Invention

The embodiment shown by way of example in the figures corresponds to a particularly
advantageous application of the composite dowel 1 according to the invention, in which said
composite dowel 1 is used to assemble two cable trays 32, placed one after another, by means
of a connecting profile 33, as shown in Figure 20. Figures 23 and 24 show the connecting
profile 33 fitted at one end in one of the side walls of one of the cable trays 32. The other cable
tray, which in turn is likewise attached to the other end of the connecting profile 33 by means
of another identical composite dowel 1, has not been depicted. The composite dowel 1 is
therefore applied to attach the connecting profile 33 to the cable tray 32, and the two plates 2,
3 provided with slot holes 4, 5 are, respectively, the bottom of the cable tray 32 and a wing of
the connecting profile 33. The plates 2, 3 are arranged facing one another, with their respective

slot holes 4, 5 arranged perpendicular to one another and forming a passage through which
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the composite dowel 1 is inserted. Preferably, the two slot holes 4, 5 forming the passage have
the same width, so said passage has a square shape. As can be seen in the figures, the tray
32 has a row of identical slot holes 4 and the connecting profile 33 has two identical slot holes
5.

As can be seen in Figures 12 to 19, the composite dowel 1 is formed by two parts: a retention
dowel 1A, intended for being retained in the passage formed by the slot holes 4, 5, in order to
make the attachment between the two plates 2, 3, and a locking pin 1B which is introduced
into the retention dowel 1A in order to lock it in said passage. Each of these two parts 1A, 1B
is a part molded from a polymer material. An electrically insulating material with a surface
resistivity greater than 100 MQ such as, PVC (polyvinyl chloride), for example, is preferably
chosen as the polymer material. The cable trays 32 and the connecting profile 33 also are
preferably made of an electrically insulating material with a surface resistivity greater than 100

MQ such as, PVC, for example.

Figures 1 to 6 show the retention dowel 1A alone, in a free position. The retention dowel 1A
comprises a base 6 and a radially expandable oblong retention body 8 to be housed and locked
in the square passage formed by the slot holes 4, 5. The base 6 has a flat lower face intended
for supporting the retention dowel 1A on the plate 3, and a through hole 7. The retention body
8 is formed by four flexible tabs 9 separated from one another by through notches 11 and
extending from the base 6 demarcating between them an inner passage 10 aligned with the
through hole 7 of the base 6. The through notches 11 do not reach the ends 16 of the tabs 9
opposite the base 6, such that said ends 16 of the tabs 9 are attached to one another. An end
face 19 of the retention body 8, opposite the base 6, has a through opening 20 surrounded by
a perimeter attaching the tabs 9 to one another. In the free position of the retention dowel 1A
shown in Figures 1 to 6, each of the four tabs 9 has an outer face 15 in one plane, and said
outer faces 15 of the four tabs 9 form an outer contour of the retention body 8 in the form of a
prismatic surface with a square cross-section. Preferably, as can be seen in the figures, the
four tabs 9 form an outer contour of the retention body 8 in the form of a prismatic surface with
a square cross-section along the entire length of the retention body 8, except in an end
segment 18 of said retention body 8, opposite the base 6, in which the ends 16 of the tabs 9
are attached to one another. There are formed on the outer face 15 of each tab 9 deformable
retention ribs 24 extending in planes orthogonal to a longitudinal direction of the retention body
8 and distributed along said tab 9. The through notches 11 are arranged at the vertices of the

prismatic surface with a square cross-section which, in this case, are beveled. The end
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segment 18 of the retention body 8 in which the ends 16 of the tabs 9 are attached to one
another forms a frustoconical outer surface 23 of the retention body 8 in continuity of the outer
faces 15 of the tabs 9. The through notches 11 extend partially into the frustoconical outer
surface 23. The retention body 8 comprises in the inner passage 10 a lip 27 having a shape
corresponding to first and second grooves 25, 26 of the rod 13 of the locking pin 1B, which will
be described below. The inner passage 10 has a frustoconical segment 28 and an end
segment 29 arranged farther away from said base 6 than said frustoconical segment 28. The
lip 27 is in a plane where the segments 28 and 29 meet. An outer face of the base 6, opposite
the retention body 8, comprises four recesses 31, each extending from the perimeter of said
base 6. The four recesses 31 are separated from one another by an angle of 90° with respect
to a central axis of the retention body 8. As will be seen below, the recesses 31 serve to form,
between the outer face of the base 6 and the head 12 of the locking pin 1B, a gap accessible
from the outside to receive a head of a flat-head screwdriver.

Figures 7 to 11 show the locking pin 1B alone. The locking pin 1B comprises a head 12 and a
rod 13 with four fins 14 extending in two planes orthogonal to one another and radial with
respect to a central axis of the rod 13, such that edges 17 of the end of said fins 14 are arranged
at the vertices of a square in at least one segment the rod 13. Preferably, as can be seen in
the figures, the outer edges 17 of the fins 14 are arranged at the vertices of a square along the
entire length of the rod 13. The fins 14 can have a variable height, with respect to the central
axis of the rod 13, along said rod 13. In the embodiment depicted in the figures, the fins 14 are
identical to one another, the edges 17 are straight, and said fins 14 have a height that
decreases slightly from the head 12 to the end of the rod 13. The rod 13 comprises a first
groove 25 and a second groove 26. The first groove 25 is arranged farther away from the head
12 than the second groove 26 in the direction of the central axis of the rod 13. These first and
second grooves 25, 26 are sized such that the lip 27 of the inner passage 10 of the retention
body 8 has a shape corresponding to each of said grooves. As will be seen below, this allows
the rod 13 to be retained in the inner passage in two different coupling positions. The rod 13
has a frustoconical segment 30 at its end opposite the head 12. This frustoconical segment 30

of the rod 13 is complementary with the frustoconical segment 28 of the inner passage 10.

Figures 12 to 16 show the composite dowel 1 in an intermediate coupling position, in which
the rod 13 of the locking pin 1B is partially introduced into the inner passage 10 of the retention
dowel 1A without causing an elastic deformation of the tabs 9. In this position, the frustoconical

segment 30 of the rod 13 is fitted, without pressure, to the frustoconical segment 28 of the
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inner passage 10. The rod 13 is retained in the inner passage 10 by the fitting of the lip 27 in
the first groove 25 of the rod 13.

Figures 17 to 19 show the composite dowel 1 in a final coupling position, in which the rod 13
of the locking pin 1B is pressure-introduced into the inner passage 10 of the retention dowel
1A, through the through hole 7 of the base 6, causing an elastic deformation of the tabs 9
which radially expands the retention body 8. More specifically, in the depicted embodiment,
the frustoconical segment 30 of the rod 13 is pressure-introduced into the end segment 29 of
the inner passage 10 and causes the elastic deformation of the tabs 9. The fins 14 are
introduced into the through notches 11 in the entire segment of the retention body 8 which has
the outer contour in the form of a prismatic surface with a square cross-section. The rod 13 is
furthermore retained in the inner passage 10 by the fitting of the lip 27 in the second groove
26 of said rod 13. The head 12 of the locking pin 1B is applied against the upper face of the
base 6 of the retention dowel 1A on which the recesses 31 are formed. Each recess 31 forms,
between the upper face of the base 6 and the head 12, a gap accessible from the outside to
receive a head of a flat-head screwdriver. The end 21 of the rod 13 opposite said head 12
does not project through the through opening 20. The end face 22 of the rod, opposite the
head 12, is arranged in the through opening 20 and flush with the end face 19 of the retention
body 8.

Preferably, the composite dowel 1 is supplied from the factory in the intermediate coupling
position shown in Figures 12 to 16. The retention dowel 1A and the locking pin 1B are
manufactured by molding them separately and then coupling them in this intermediate position.
The fitting of the lip 27 in the first groove 25 of the rod 13, together with the shape
complementarity of the frustoconical segments 28 and 30, is sufficient to keep the two parts
1A and 1B coupled to one another in the event of possible impacts during transport or handling.
To attach the plates 2 and 3, the user uses the composite dowel 1 provided in the intermediate
coupling position and places it as shown in Figure 21. The retention body 8 is introduced
entirely into the square passage formed by the slot holes 4, 5 and the base 6 of the retention
dowel 1A is applied against the plate 3. The introduction of the retention body 8 into said square
passage offers zero or low resistance, because the dimensions of the retention dowel 8, in
cross-section, are at most very slightly larger than the dimensions of said square passage.
Next, the user pushes the locking pin 1B through the head 12 to the final coupling position
shown in Figure 22 described above. The tabs 9 have been elastically deformed by the

pressure introduction of the rod 13 into the inner passage 10 and the retention ribs 24 have
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been flattened against the walls of the square passage, such that the retention body 8 is firmly
pressure-locked in the square passage. The locking pin 1B is coupled to the retention dowel
by the friction of the rod 13 pressure-introduced into the inner passage 10 and also by the
fitting of the lip 27 in the second groove 26 of the rod 13. To remove the composite dowel 1,
the user introduces the head of a flat-head screwdriver into one of the recesses 31 to pry the
head 12 and to slightly lift the locking pin 1B. Then, he/she pulls the locking pin 1B by the head
12 until it again placed in the intermediate coupling position. In this position, the tabs 9 have
returned to their standby position and the retention body 8 is no longer pressure-retained in
the hole square. The retention dowel 1A and the locking pin 1B are coupled by the fitting of
the lip 27 in the first groove 25 of the rod 13. The user can continue to pull the locking pin 1B
by the head 12 and thus remove the entire composite dowel 1.
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CLAIMS

1. A composite dowel (1) for making an attachment between two plates (2, 3) provided with
slot holes (4, 5) arranged one against another with their respective slot holes (4, 5)
perpendicular to and facing one another forming a passage for said composite dowel (1), said
composite dowel (1) comprising:

- a retention dowel (1A) comprising a base (6), for the support of said retention dowel (1A) on
one of said plates (2, 3), and an expandable oblong retention body (8) intended for being
housed in said slot holes (4, 5), said retention body (8) being formed by flexible tabs (9)
separated from one another by through notches (11) and extending from said base (6)
demarcating between them an inner passage (10), said base (6) comprising a through hole (7)
aligned with said inner passage (10); and

- a locking pin (1B) which is pressure-inserted into said retention dowel (1A) and comprises a
head (12) and a rod (13) with fins (14) extending in radial planes with respect to a central axis
of said rod (13);

said retention dowel (1A) and said locking pin (1B) being configured such that, in a final
coupling position, said rod (13) is pressure-introduced into said inner passage (10) through
said through hole (7) and causes an elastic deformation of said tabs (9) which radially expands
said retention body (8), and said fins (14) are introduced into said through notches (11);
characterized in that:

- said tabs (9) are four in number and made such that, in a free position of said retention dowel
(1A), in which said rod (13) is not introduced into said inner passage (10), each of said tabs
(9) has an outer face (15) in one plane, and said outer faces (15) of the four tabs (9) form an
outer contour of said retention body (8) in the form of a prismatic surface with a square cross-
section in at least one segment of said retention body (8), wherein the vertices of said prismatic
surface can be optionally beveled,;

- said through notches (11) are arranged at the vertices of said prismatic surface with a square
cross-section and do not reach the ends (16) of said tabs (9) opposite said base (6), such that
said ends (16) of the tabs (9) are attached to one another;

- said fins (14) are four in number and extend in two planes orthogonal to one another, such
that edges (17) of said fins (14) are arranged at the vertices of a square in at least one segment
of said rod (13) which, in said final coupling position, is introduced into said segment of the
retention body (8) having the outer contour in the form of a prismatic surface with a square

cross-section.
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2. The composite dowel (1) according to claim 1, characterized in that, in said free position, in
which said rod (13) is not introduced into said inner passage (10), said outer faces (15) of the
four tabs (9) form an outer contour of said retention body (8) in the form of a prismatic surface
with a square cross-section along the entire length of said retention body (8), except in an end
segment (18) of said retention body (8), opposite said base (6), in which said ends (16) of the
tabs (9) are attached to one another.

3. The composite dowel (1) according to any one of claims 1 or 2, characterized in that an end
face (19) of said retention body (8), opposite said base (6), has a through opening (20)
surrounded by a perimeter attaching said tabs (9) to one another.

4. The composite dowel (1) according to claim 3, characterized in that, in said final coupling
position, said head (12) of the locking pin (1B) is applied against said base (6) of the retention
dowel (1A) and the end (21) of said rod (13) opposite said head (12) does not project through
said through opening (20).

5. The composite dowel (1) according to claim 4, characterized in that, in said final coupling
position, an end face (22) of said rod (13), opposite said head (12), is in said through opening
(20) and flush with said end face (19) of the retention body (8).

6. The composite dowel (1) according to any one of claims 1 to 5, characterized in that an end
segment (18) of said retention body (8), in which said ends (16) of the tabs (9) are attached to
one another, forms a frustoconical outer surface (23) of said retention body (8) in continuity of
said outer faces (15) of the tabs (9).

7. The composite dowel (1) according to claim 6, characterized in that said through notches
(11) extend partially into said frustoconical outer surface (23).

8. The composite dowel (1) according to any one of claims 1 to 7, characterized in that there
are formed on said outer face (15) of each tab (9) deformable retention ribs (24) extending in
planes orthogonal to a longitudinal direction of said retention body (8) and distributed along
said tab (9)

9. The composite dowel (1) according to any one of claims 1 to 8, characterized in that said

rod (13) comprises a first groove (25) and a second groove (26), with said first groove (25)
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being arranged farther away from said head (12) than said second groove (26) in the direction
of the central axis of said rod (13), and said retention body (8) comprises in said inner passage
(10) a lip (27) having a shape corresponding to the shape of said first and second grooves (25,
26), such that in an intermediate coupling position, in which said rod (13) is partially introduced
into said inner passage (10) without causing said elastic deformation of the tabs (9), said rod
(13) is retained in said inner passage (10) by the fitting of said lip (27) in said first groove (25),
and in said final coupling position said rod (13) is retained in said inner passage (10) by the
fitting of said lip (27) in said second groove (26).

10. The composite dowel (1) according to claim 9, characterized in that said inner passage
(10) has a frustoconical segment (28) and an end segment (29) arranged farther away from
said base (6) than said frustoconical segment (28), and said rod (13) has a frustoconical
segment (30) at its end opposite said head (12), with said frustoconical segment (30) of said
rod (13) being complementary with said frustoconical segment (28) of the inner passage (10),
such that in said intermediate coupling position, said frustoconical segment (30) of the rod (13)
is fitted, without pressure, to said frustoconical segment (28) of the inner passage (10), and in
said final coupling position, said frustoconical segment (30) of the rod (13) is pressure-
introduced into said end segment (29) of the inner passage (10) and causes said elastic

deformation of the tabs (9).

11. The composite dowel (1) according to any one of claims 1 to 10, characterized in that a
face of said base (6), opposite said retention body (8), comprises at least one recess (31)
extending from the perimeter of said base (6) such that, in said final coupling position, said
head (12) is applied against said face of the base (6) and said recess (31) forms between the
face of the said base (6) and said head (12) a gap accessible from the outside to receive a
head of a flat-head screwdriver.

12. The composite dowel (1) according to any one of claims 1 to 11, characterized in that the
vertices of said prismatic surface, of the outer contour of the retention body (8) formed by the

outer faces (15) of the four tabs (9), are beveled.

13. The composite dowel (1) according to any one of claims 1 to 12, characterized in that said
retention dowel (1A) and said locking pin (1B) are each a single part molded from a polymer

material.



