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(54) An internal protection device for an electrical plug and a plug incorporatingit

(57) An internal protection device for an electrical
plug of the type including an insulating body (10), a cable
(12) with at least two insulated conductors (14), a pair
of pins (16) and an insert (18) for supporting the pins
(16). The protection device is a cap-shaped element
(20) with a base (22) and a side wall (24) which define

an internal cavity (26). The opening of the element (20)
is intended to receive the pin-support insert (18). The
base (22) has a hole (32) for the cable (12) to pass
through, while a protection wall, substantially an exten-
sion of the rim of the hole (32), protrudes from the base
(22) into the cavity (26) to a height which is less than
that of the side wall (24).
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Description

[0001] The present invention relates to an internal
protection device for an electrical plug and to a plug in-
corporating it.
[0002] The object of the present invention is to provide
a protection device against excessive mechanical forc-
es of tension, flexion or torsion transmitted by the cable
associated with the electrical connections inside the
plug, as well as against accidents caused by possible
incorrect positioning of electrical components of the
plug.
[0003] This object is achieved according to the inven-
tion by providing a protection device, and a plug which
incorporates it, having the characteristics claimed in the
Claims which follow.
[0004] Advantages and characteristics of the present
invention will become clear from the detailed description
which follows, given with reference to the appended
drawings which are provided purely by way of non-lim-
itative example, and in which:

Figure 1 is a sectioned elevation of a plug which
includes a device according to the invention;
Figure 2 is a sectioned front elevation of the protec-
tion device of the plug of Figure 1;
Figure 3 is a side view of the device of Figure 2; and
Figure 4 is a plan view of the device of Figures 2
and 3.

[0005] An electrical plug includes, in a manner known
per se, (Figure 1) a body 10 of electrically insulating ma-
terial which encloses a cable 12 with at least two insu-
lated conductors or cores 14 which are connected elec-
trically to respective pins 16 supported by an insert in
the form of a plate 18. The characteristics of the plug
components mentioned so far are substantially trans-
parent in the context of the invention and, being well
known to those skilled in the art, are not further de-
scribed.
[0006] The plug also includes (Figures 2-4) a protec-
tion device constituted by an element shaped like a cap
20 with a base 22 and a side wall 24 which together de-
fine an internal cavity 26. The cap element 20 is sub-
stantially rectangular in plan, with the side wall 24
formed by a facing pair of long sides 28 and a facing
pair of rounded short sides 30.
[0007] The base 22 has a centrally positioned hole 32
for the cable 12 to pass through, the rim of this hole 32
being extended by a protection wall which protrudes into
the internal cavity 26, the height of this wall being less
than that of the side wall 24. In particular, this protection
wall includes a pair of transverse partitions 34 which
connect the long sides 28 by respective opposite sides
in relation to the hole 32. Each partition 34 has a cusp
36 which forms an acute angle and an arcuate side op-
posite the hole 32.
[0008] A plurality of teeth 40, provided to support the

pin-support insert 18, protrude transversely from the
free end of the side wall 24 into the element 20, with the
insert 18 arranged at the opening of the element 20.
[0009] In addition, one or more protuberances 42, two
in this instance, project from the free end of the side wall
24 so as to extend it, the distal ends thereof remaining
visible once the plug is assembled, since they are co-
planar with the front surface 44 of the body 10. As a
result, a user is able to check whether the cap element
20 is present without having to dismantle the plug.
[0010] The cap element 20 can be made of any elec-
trically-insulating material having adequate mechanical
strength: a thermoplastic resin for example.
[0011] The cap element 20 can be fixed to the insert
18 for supporting the pins 16 by the teeth 40. The plas-
tics material constituting the body 10 is then injection-
moulded onto this assembly to form the finished plug.
This injected material also fills the free portions of the
internal cavity 26 of the cap element 20.
[0012] As shown in Figure 1, the presence of the pro-
tection device forces the end portion of each of the two
cores 14, arranged between the cable exit 12 and the
connection to a respective pin 16, into an S-shaped con-
figuration about a respective partition 34 inside the cav-
ity 26. The acute-angle cusp 36, which is engaged
against the insulating covering of the cores 14, and the
arcuate shape of the sides 38 of the partitions 34 oppo-
site the hole 32 induce the cores 14 to assume this po-
sition.
[0013] Thanks to this configuration, the electrical con-
nections are protected from stresses of tension, flexion
and torsion acting externally on the cable 12, since
these are discharged along the portions of the cores 14
bent around the cusps 36 and do not affect the electrical
connections.
[0014] These thus remain intact, with no danger of be-
ing pulled loose. This eliminates any risk of a short cir-
cuit, which occurs when a core 14 loose inside a plug
accidentally comes into contact with a connection of the
opposite polarity. Furthermore, should a core 14 come
loose, it would remain confined within the cavity 26 of
the element and thus be prevented from emerging at the
surface of the plug, where it would constitute a serious
risk of electrocution if it were touched by a user while
live.
[0015] The S-shaped configuration of the terminal
portions of the cores 14 also allows for a reduction in
the gripping force exerted on the conductor so that it can
support additional traction on the electrical connection,
with the advantage of not excessively reducing the
cross-section of the conductor and thus weakening it.
[0016] The cap element 20 also acts as an additional
electrical insulation screen between live parts and the
body 10 of the plug, thus preventing a user from coming
into contact with live components, even in the case of
missing insulating material or of incomplete bonding of
the material injected to constitute the body 10 of the
plug.
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[0017] Such protection is also effective against loose
strands 46 of the conductors 14 which may have es-
caped from the connection to the relative pin 16. Any
loose strands 46 remain confined inside the cavity 26 of
the cap element 20 and cannot be pushed to the surface
of the plug when the insulating material constituting the
body 10 is injected, where they would constitute an elec-
trocution risk should they come into contact with a user.
[0018] The two partitions 34 also fully insulate any
loose wires 46 from the electrical connection of opposite
polarity, thus avoiding a risk of short circuits.
[0019] In addition, as emphasized earlier, the terminal
portions of the cores 14 which are not protected by the
sheath of the cable 12 are contained inside the cavity
26 of the cap 20. They are thus held in their central po-
sition and are not affected, during the injection of the
insulating material constituting the body 10, by asym-
metrical forces which could force them into off-centre
positions, where they would be covered by a thinner lay-
er of insulating material. Should such a thing occur, por-
tions of the ends of the cores 14 could appear at the
surface of the body 10 and constitute an electrocution
risk.
[0020] At the same time, the terminal portion of the
cable 12 penetrates deeply inside the body 10, reaching
the hole 32 in the cap element 20. This increases the
contact and adhesion surface between the cable 12 and
the body 10, thereby reducing the risk of it becoming
loose and also reducing the traction transmitted to the
cores 14.
[0021] More generally, besides offering the advantag-
es described above with regard to electrical and me-
chanical safety, the presence of the cap element 20
does not interfere with the satisfaction of regulations
regulating the manufacture, performance and testing of
the associated plug but, on the contrary, offers an im-
provement in results relative to the prescribed threshold
values.
[0022] The plug with the cap element 20 of the inven-
tion is therefore suited to any application and, in partic-
ular, to the more onerous applications in equipment for
industrial use on building sites, factories and, in general,
on sites where it may be subject to strong tensions or
violent jerks.
[0023] Naturally, the principle of the invention remain-
ing unchanged, manufacturing details and embodi-
ments may vary widely from those described here purely
by way of non-limitative example, without departing
thereby from the scope of the invention. In particular, the
protection device of the invention can be adapted to any
shape or type of electrical plug, whether this can be dis-
mantled or not and manufactured either by assembly or
by forming all moulded parts together.

Claims

1. An internal protection device for an electrical plug

which includes an insulating body (10), a cable (12)
with at least two insulated conductors (14), a pair of
pins (16) and a support insert (18) for the said pins
(16), the said protection device being character-
ised in that it is a cap-shaped element (20) with a
base (22) and a side wall (24) which together define
an internal cavity (26), the opening of the element
(20) being able to receive the said insert (18), the
base (22) having an opening (32) for the passage
of the said cable (12), and in that a protection wall,
substantially an extension of the rim of the hole (32),
protrudes into the internal cavity (26), to a height
which is less than that of the side wall (24).

2. A device according to Claim 1, characterised in
that the said cap element (20) is substantially rec-
tangular in plan, with the side wall (24) formed by a
facing pair of long sides (28) and a facing pair of
short sides (30), the said protection wall including
a pair of transverse partitions (34) which connect
the long sides (28) by respective opposite sides rel-
ative to the centrally positioned hole (32).

3. A device according to Claim 2, characterised in
that the said partitions (34) have cusps (36) forming
acute angles and arcuate sides opposite the hole
(32).

4. A device according to any preceding Claim, char-
acterised in that a plurality of teeth (40) protrude
transversely from the free end of the side wall (24)
into the element (20) for supporting the insert (18)
which supports the pins (16).

5. A device according to any of the preceding Claims,
characterised in that at least one protuberance
(42) projects from the free end of the side wall (24)
so as to extend the latter, the distal end thereof re-
maining visible once the plug is assembled.

6. An electrical plug which includes a protection de-
vice according to any preceding Claim.
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