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so that once it is mounted in the connector it makes an
optimal electrical contact with the electrical wire and also
an optimal waterproof closing of the clamping elementin
the connector.
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Description

Field of the invention:

[0001] More specifically, the invention refers to a pre-
mounted clamping elements of the kind that are placed
inside a mouth or hole placed crosswise in a connector,
said connector consisting of a connecting element espe-
cially designed for clamping element one or more elec-
trical wires that are entered lengthwise into it by way of
one or more tightening elements.

State of the art:

[0002] Connectors that allow splices, shunts, or termi-
nations, preferably of metal, with a body that is tubular,
generally cylindrical, are well-known. Usually they have
one or more holes or bores that cross through the wall
of said body in order to hold one or more electrical wires
of the same or different diameters running lengthwise
inside the connector still in the interior of the connector
by way of their respective tightening elements.

[0003] On the market there are a wide variety of me-
chanical screwing connectors that have a wide variety of
types of screws to clamping element onto the wiring, en-
tered into one or both ends of the electrical connector,
among these, for example, Spanish patents 200502821,
200600568, 200600954, and 200602698, held by the
same owner.

[0004] In general, the clamping elements are intended
to maintain a certain torque on the exterior part of the
electrical wire in order to make an electrical connection
with said wire. In order to achieve the function of electri-
cally connecting the clamping elements with the wire, the
clamping elements are designed so that when the fore-
seen torque is surpassed, they end up breaking, as there
is a choking area, which is preferably ring-shaped, inside
them that determines the torque force to be applied to
the wire in the interior of the connector, where part of the
element breaks.

[0005] There are also some clamping elements con-
figured with the additional function of ensuring a degree
of waterproofing that is suitable for keeping fluids, such
as water, from getting into the connector. This double
function of the clamping elements currently presents
technical difficulties, as known clamping elements are
made up of a waterproof tightening screw held into the
element like an O-ring, so that when the tightening screw
is screwed into the mouth of a connector to make an
electrical contact with the electrical wire, the waterproof-
ing rubs against the inner walls of the mouth and this
rubbing force means that when one tries to maximise the
waterproofing, the axial pressure on the electrical wiring
decreases, so that the electrical contact with said wire is
made under conditions of less-than-normal torque trans-
mission.

[0006] Therefore, the aforementioned double function
ofthe clamping elements can’t be achieved under optimal
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conditions with the clamping elements known to date.

Aim of the invention:

[0007] The main aim of the present invention is to de-
sign a clamping element adapted to be mounted inside
a mouth or hole placed crosswise in a connector, within
which one or more electrical wires are placed, which on
one hand makes optimal electrical contact between the
clamping element and the electrical wire, and on the other
hand, allows optimal waterproof tightening of the clamp-
ing element in the connector.

[0008] Anotheraim ofthe presentinventionisto design
a clamping element that can easily be mass produced
with low manufacturing costs, so that later the system
can be pre-mounted in a connector.

[0009] Anotheraim ofthe presentinventionisto design
a pre-mounted clamping element that can easily be as-
sembled by a factory worker inside the mouth of a con-
nector.

Description of the invention:

[0010] The presentinvention consists of a pre-mount-
ed clamping element of the kind placed inside of a mouth
placed crosswise in a connector, inside of which one or
more electrical wire(s) are placed, this mouth having a
threaded part at the bottom for the threading to hold the
clamping elements still.

[0011] The pre-mounted clamping element of the in-
vention is made up of a set that comprises:

A means of tightening that is set up in such a way
that when you act on it, it exercises a torque that is
transmitted axially, and when this set comes up
against the electrical wiring at its lower end, the
torque applied, "P1," achieves an optimal electrical
contact with said electrical wire; and

Other tightening means that are arranged in such a
way that, once this optimal electrical contactis made,
when they are acted upon, a torque is transmitted in
aradial direction against the lower walls of the mouth,
and said "P2" torque is suitable for achieving optimal
waterproofing of the clamping elements in said
mouth of the connector.

[0012] This particular configuration of the tightening el-
ementmeansthatonceitis pre-mounted, it can be placed
in the mouth of a connector by way of two simple, con-
secutive actions, so that two different functions are ful-
filled at the same time: on one hand there is an optimal
electrical contact with the electrical wire, and on the other
hand, there is optimal waterproof closing of the clamping
elements in the mouth.

[0013] Preferably the transmission of the radial torque
of the set is made by way of a waterproof joint.

[0014] According to a preferred practical version of the
present invention, the pre-mounted tightening set com-
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prises:

- aclamping element made up of a tightening screw
with a head adapted to be screwed into the interior
of the mouth until its lower end goes all the way
against the electrical wire that runs through the inte-
rior of the connector and manages to exercise a cer-
tain axialtorque, "P1," to make optimal electrical con-
tact with the wire, and said tightening screw has a
tightening nut; and

- other means of tightening made up of a tightening
nut with a head adapted to be screwed onto a wa-
terproof joint until this waterproof joint generates a
radial pressure, "p2" that is suitable for making a
waterproof closure against the inside walls of the up-
per part of the mouth.

[0015] The axial pressure, "p1" of the tightening screw
against the electrical wire is achieved by applying a "P1"
torque on the head of the tightening screw in a first screw-
ing operation.

[0016] The "p2" radial pressure of the waterproofing
joint against the inner walls of the mouth is achieved by
applying a "P2" torque on the head of the tightening nut
in a second screwing operation that is transmitted to the
waterproofing joint, the lower part of which rests on the
connector, so that said torque contracts the waterproof
joint axially and thus generates aradial force "P2" against
the inner walls of the mouth, making a waterproof seal.
[0017] The means of holding the tightening nut on the
tightening screw can be a threaded part foreseen on the
exterior surface of the tightening screw and the corre-
sponding coaxial threaded part of the interior surface of
the nut.

[0018] Both the tightening screw and the tightening nut
include a means of weakening between their respective
bodies and heads, so that when the aforementioned
heads are screwed all the way in, they break by way of
said weakening mechanism.

[0019] Optionally, the pre-mounted set can include two
tightening washers placed above and below the water-
proofingjoint, made to press on the jointabove and below
said joint, respectively.

[0020] The lower part of the pre-mounted set may op-
tionally include a toe attached to the tightening screw and
adapted to make an electrical contact with the wire, this
piece being adapted to the material and/or type of each
conductor so as to make an optimal electrical contact of
metal against metal, due to the great variety of materials
(for example, aluminium or copper) and types of wires
(solid, flexible, etc.).

[0021] The pre-mounted set may optionally include an
O-ring in the tightening nut, in order to improve the wa-
terproofing of the tightening set.

[0022] Other details and features will be shown in the
course of the description provided, referring to the draw-
ings that accompany this report, which show the inven-
tion, although it is not limited to them, keeping in mind
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that the versions of the invention can be made in any
material, in reference to the composition, as well as the
non-critical outside configuration.

Description of the figures:

[0023] Below is a list of the different parts of the inven-
tion which are found on the diagrams and which can be
located using the following numbers; (10, 10°, 10") clamp-
ing element, (11) connector, (12) mouth of the connector,
(13) electrical wire, (14) known clamping element, (15)
threaded part of the mouth, (16) inner walls of the mouth,
(17) tightening screw, (18) head of the tightening screw,
(19) tightening nut, (20) head of the tightening nut, (21)
waterproofing joint, (22) tightening washers, (23) toe,
(24) O-ring, (25) upper, outer threaded part of the tight-
ening screw, (26) inner threaded part of the nut, (27) low-
er, outer threaded part of the tightening screw, (28) inner
threaded part of the toe, (29) outer threaded part of the
toe, (30) through-hole of the tightening nut, (31) through-
hole ofthe washer, (32) through-hole of the waterproofing
joint, (33) blind hole of the toe, (35) lower base of the toe,
(36) butting surface of the mouth, (37) lower base of the
lower washer, (38) O-ring, (39) inner walls of the mouth,
(39) narrowing in the tightening screw, (40) narrowing in
the tightening nut.

[0024] In the figures:

Figure no. 1 shows a frontal view of a conventional
clamping element mounted crosswise in a connec-
tor, specifically screwed into one of its mouths to
make an electrical contact with an electrical wire.
Figure no. 2 shows a side view of the tightening el-
ement (10) of the invention.

Figure no. 3 shows a sectioned side view of A-A’ of
the clamping elements (10) of the invention.

Figure no. 4 shows a view of the clamping element
(10) of the invention as seen from above.

Figure no. 5 shows a view of the tightening element
(10) of the invention from below.

Figure no. 6 shows a frontal view of the clamping
element (10) of the invention.

Figure no. 7 shows the same side view of the clamp-
ing element (10) of the invention as figure no. 2, but
with the parts separated.

Figure no. 8 shows the same sectioned side view of
the clamping element (10) of the invention as figure
no. 3, but with the parts separated.

Figure no. 9 shows the same frontal view of the
clamping element (10) of the invention as figure no.
6, but with the parts separated.

Figure no. 10 shows a side view of the two clamping
elements (10) which are starting to be mounted
crosswise in the respective mouths (12) of a connec-
tor (11).

Figure no. 11 shows a sectioned frontal view of C-
C’ of the two clamping elements (10) of figure no. 10.
Figure no. 12 shows a frontal view of the two clamp-
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ing elements (10) of figure no. 10.

Figures no. 13 to 15 show sectioned raised frontal
views of the various consecutive positions of the as-
sembly of a clamping element (10, 10’, 10") in the
mouth (12) of a connector (11).

Description of a preferred form of the invention:

[0025] Figure no. 1 shows a known clamping element
with an O-ring (38) mounted on the outer surface, so that
when the clamping element is screwed into the mouth
(12) of a connector (11) to make an electrical contact with
one or more electrical wires (13), this O-ring (38) rubs
against the inner walls (16) of said mouth (12), thus mak-
ing the electrical contact with said wire (13) faulty.
[0026] Inone of the preferred versions of the invention,
and as can be seen in the attached figures no. 2to 9, the
clamping element (10) is made up of a pre-mounted set
comprising a tightening screw (17) mounted inside a
tightening nut (19), a waterproofing joint (21) mounted in
the lower part of the tightening nut (19), and two washers
(22) mounted above and below the aforementioned wa-
terproofing joint (21).

[0027] The tightening screw (17) has a head (18) for
the screwing of the same inside the mouth by the thread-
ed part (15) until its lower base (35) butts up against an
electrical wire(13), having a narrowing (39) between the
body and the head (18) as a weakening surface (see
figures no. 3 and 8), so that when this head (18) is
screwed all the way in, it breaks at this point, as can be
seen in figure no. 14. On the other hand, the tightening
screw (17) has a screwing part (25) on the outer surface
of its body intended to be screwed into the corresponding
threaded part (26) of the inside surface of the tightening
nut (19), thus joining the tightening nut (19) to the tight-
ening screw (17).

[0028] On its part, the tightening nut (19) has a head
(20) to screw itagainst the waterproofing joint (21) placed
under the lower base of the nut (19). The waterproofing
joint (21), along with both washers (22), mounted above
and underneath said waterproofing joint (21), all have an
upper diameter that is greater than the diameter of the
lower part of the tightening screw (17), so that in the sec-
ond operation of tightening of the head (20) of the tight-
ening nut (19), the lower washer (20) has its lower base
(37) resting on a butting surface (36) of the mouth (12)
of the connector (11). Therefore, the torque "P2" applied
to the head (20) deforms the waterproofing joint (21)
(making its height decrease from "e1" to "e2") when it
butts against said surface (36), and it necessarily con-
tracts axially and consequently generates a radial force
"p2" against the inner walls of the mouth, thus achieving
a waterproof seal against the outside surface of the body
of the tightening screw (17), see figure no. 15.

[0029] It can optionally have a toe (23) attached below
to the tightening screw (17) by way of a threaded portion
(27) on the lower part of the tightening screw (17) that
screws into a corresponding interior threaded portion of
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the toe (23), the toe (23) having the function of making
an electrical contact with the wire (13), see figures no. 2
to 9. The toe (23) has outside threading (29) for screwing
in (15).

[0030] There can also be an O-ring (24) in the tighten-
ing nut (19) to improve the waterproofing of the clamping
element (10), see figures no. 2 to 9.

[0031] Inorderto allow the body of the tightening screw
(17) to pass through, the tightening nut (19), the water-
proofing joint (21), the washers (22) and the toe (23) have
their respective through-holes (30, 31, 32, 33) in an axial
direction, (30, 31, 32), except hole (33), which is blind,
see figure no. 9.

[0032] Figures no. 10 to 12 show a possible version of
a connector (11) with two mouths (12) in which the re-
spective clamping elements (10) are starting to be mount-
ed.

[0033] Figure no. 13 shows the position of the intro-
duction of the clamping element (10) into a mouth (12)
of a connector (11) in the first assembly operation, figure
no. 14 shows the maximum screwing-in position of the
clamping element (10) inside the mouth (12) of the con-
nector (11) at the end of the first assembly operation in
which an optimal axial force is applied downwards, "p1"
causing the breaking of the head (18) of the tightening
screw, and, lastly, figure no. 15 shows the maximum
screwing-in position of the tightening nut (19) on the wa-
terproofing joint (21) in the second assembly operation,
causing the breaking of the head (20) of the tightening
nut (19) and the generation of an optimal radial force,
"p2" in the two directions that makes the closure totally
waterproof.

[0034] Having described the present invention in cor-
respondence to the attached figures, it is easy to under-
stand that any changes can be made in the details that
are considered convenient, as long as they don’t change
the essence of the invention, which is summarised in the
following claims.

Claims

1. "Clamping element"” of the kind that are mounted
inside of a mouth placed crosswise in a connector
inside of which there is at least one electrical wire,
the mouth having a threaded inside part for screwing
in the clamping element, characterised in that it is
made up of a set that comprises:

A clamping element that is configured such that
when acted upon, a torque is exercised that
transmits axially and when the bottom end of the
set goes all the way in against the electrical wire,
the applied torque, "P1" achieves optimal elec-
trical contact with said electrical wire; and

Another clamping element that is configured so
that once said optimal electrical contactis made,
when itis acted upon, a torque is exercised that
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is transmitted in a radial direction against the
inner walls of the mouth, and said torque, "P2,"
is suitable for achieving an optimal waterproof
closing of the clamping element in said mouth
of the connector. 5

"Clamping element"” according to the first claim,
characterised in that the transmission of the radial
torque of the setis achieved through a waterproofing
joint. 10

"Clamping element" according to the first and sec-
ond claims, characterised in that the setcomprises:

A means of tightening made up of a tightening 75
screw with a head adapted to be screwed inside

the mouth until the lower end butts up against

the electrical wire that runs through the inside

of the connector and it manages to exercise a
certain axial torque, "P1" to make an optimal 20
electrical contact with aforementioned wire, and

this tightening screw has a way to hold a tight-
ening nut; and

Another clamping elements made up of the tight-
ening nut with a head adapted to be screwed 25
onto a waterproofing joint until it generates a ra-

dial pressure, "P2" that is suitable for making a
waterproof seal against the inner walls of the
upper part of the mouth.

30
"Clamping element" according to any of the previ-
ous claims, characterised in that it has a toe in the
lower part held to the tightening screw and adapted
to make an electrical contact with the electrical wire.

35

"Clamping element" according to the third claim,
characterised in that the means that the tightening
screw has of holding the nut is a threaded part on

the outer surface of the tightening screw and the cor-
responding threaded part on the inside surface of 40
the nut.

"Clamping element" according to any of the previ-

ous claims, characterised in that the tightening
screw has a means of weakening between its body 45
and its head, so that when the aforementioned head

is screwed all the way in, it breaks due to this weak-
ening system.

"Clamping element" according to any of the previ- 50
ous claims, characterised in that the tightening nut
comprises a means of weakening between its body
and its head, so that when the aforementioned head
is screwed all the way in, it breaks due to this weak-
ening system. 55
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