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@ Splash-proof electrical in-line socket.

@ A splash-proof electrical in-line socket comprises
a two-piece elongate body enclosing and clamping
rigidly an electric terminal insert 30 adapted for
connection to an electric cable extending into the
elongate body. The body comprises a first unitary
piece 10 having a rigid tubular end section 13 from
which depends, in the longitudinal direction of the
socket, a first side wall 16, and a second unitary

piece 20 in the form of a second side wall 22 whose
edge mates with a corresponding edge or the first
side wall 16 and with an inner edge of the tubular
end section to form a splash-proof enclosure. The
electric terminal insert 30 is clamped between the
opposed side walls and has an end portion contain-
ing electric terminals 33 and projecting into the
tubular end section 13.
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This invention relates to an electrical in-line
socket which is splash-proof so that it is safe for
use in an outdoor environment, for example as a
cable connector for connecting an electric mains
cable to a corresponding plug on a cable con-
nected to an outdoor appliance. A recently issued
British Standard, BS 6991 of 1990, specifies
amongst other things that the socket be splash-
proof and sufficiently rigid to withstand transverse
stresses arising from the normal use of the socket
with the plug. It is a purpose of the invention to
provide a socket of this type which has a minimum
number of component parts and is inexpensive to
manufacture.

The invention provides a splash-proof electrical
in-line socket comprising a two-piece elongate
body enclosing and clamping rigidly an electric
terminal insert adapted for connection to an electric
cable extending into the elongate body, the body
comprising a first unitary piece (preferably a one-
piece moulding) having a rigid tubular end section
from which depends, in the longitudinal direction of
the socket, a first side wall, and a second unitary
piece in the form of a second side wall whose edge
mates with a corresponding edge of the first side
wall and with an inner edge of the tubular end
section to form a splash-proof enclosure, and the
electric terminal insert being clamped between the
opposed side walls and having an end portion
containing electric terminals and projecting into the
tubular end section. The socket is thus capable of
receiving in its tubular end section the terminals of
a correspondingly-shaped male plug to effect an
electrical interconnection with the socket terminals
whilst the plug is removably coupled to the rigid
tubular end section.

The first unitary piece can be made with suffi-
cient strength to resist bending stresses derived
from the plug in use; an important feature of the
invention in this regard is that the end section is
tubular, i.e. it is not split lengthwise. The cross-
sectional shape of the tubular section may be oval,
or rectangular with radiussed corners, for example.

Preferably, the edges of the side walls mate
with a tongue-and-groove joint in order to achieve
splash-proofing.

Preferably, the three components of the socket
are clamped together by a single connection mem-
ber extending through the electric terminal insert.

Preferably, the electric terminal insert is re-
wireable and its cable-receiving terminals are ac-
cessible upon removal of the second piece of the
socket.

Preferably, the electric terminal insert is formed
sc as to be a lengthwise push fit, conveniently a
one-way snap fit, in the tubular end section from
within the socket. This facilitates assembly of the
socket.
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Preferably at least the two-piece body is of
electrically-insulating plastics material.

In order to close the end of the tubular end
section o prevent the ingress of moisture in the
absence of a plug, a closure member is preferably
provided on the socket. Conveniently the end clo-
sure member comprises a flap pivoted adjacent an
end edge of the tubular end section. The flap
preferably has an edge which mates with the end
edge of the tubular end section to form a splash-
proof seal; conveniently also it has a handle to
effect pivotal disengagement of the flap from the
end edge (prior to fitting a plug into the socket in
use).

The invention, in another aspect, provides a
splash-proof electrical in-line connector assembly
comprising a socket in accordance with the first
aspect of the invention, and a correspondingly-
shaped plug which is a removable push fit in the
socket.

One example of a splash-proof in-line connec-
for assembly embodying the invention will now be
described with reference to the accompanying
drawings, in which:-

Figure 1 is a side view of the assembled socket
in line with the plug, ready for coupling together;
Figures 2a to 2g show a first unitary piece of the
two-piece elongate body of a splash-proof elec-
frical in-line socket embodying the invention;
Figure 2a being an underneath plan view,

Figure 2b being a longitudinal section on the
line Z-Z of Figure 2a,

Figure 2c being a top plan view,

Figures 2d and 2e being opposite end views,
Figure 2f being a section on the line X-X of
Figure 2a, and

Figure 2g being a part section on the line Y-Y of
Figure 2a;

Figures 3a to 3e show a second unitary piece
which, with the first unitary piece of Figures 2a
fo 2g, forms the two-piece elongate body,

Figure 3a being an underneath plan view,

Figure 3b being a longitudinal section on the
line Z-Z of Figure 3a,

Figures 3c and 3d being opposite end views,
and

Figure 3e being a part section on the line Y-Y of
Figure 3a;

Figures 4a to 4e show an electric terminal insert
adapted for insertion into the first unitary piece
of Figures 2a to 2g to form, with the second
unitary piece, the complete socket embodying
the invention;

Figure 4a being a top plan view;

Figures 4b and 4c being opposite end views
and

Figures 4d and 4e bing respectively a side
elevation and a section on the line A-A of Figure
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4a;

Figures 5a, 5b and 5c are respectively an un-

derneath plan view, a side elevation and a top

plan view of a cover flap adapted for pivotal

connection to the first unitary piece of Figures

2a to 2g;

Figures 6a to 6d show an electric plug for con-

nection in-line to the socket assembled from the

four components of Figures 2 1o 5,

Figure 6a being a plan view partially broken

away,

Figures 6b and 6¢c being opposite end views

and

Figure 6d being a side elevation partially broken
away.

An electrical in-line coupling system for mains
supply to an outdoor appliance comprises; a short
length of cable between a male plug, shown in
Figures 6a to 6d, and the appliance; and an exten-
sion cable between a standard mains wall plug (not
shown) and a female socket, of which four compo-
nents are shown in Figures 2 to 5. The socket is
splash-proof whether or not it is coupled to the
plug, so as to resist moisture ingress in the outdoor
environment.

With reference to Figures 2 to 5, the socket
comprises a "three-quarter” unitary plastics insula-
tive moulding 10, a "one-quarter" unitary plastics
insulative moulding 20 which mates with the three-
quarter moulding 10, an electric terminal insert in
the form of an insulative plastics moulding 30 sup-
porting metal conductive components, and an end
closure flap 40, formed as a unitary insulative plas-
tics moulding, for pivotal connection to the three-
quarter moulding 10. The assembled socket is
shown figuratively in Figure 1 connected to an
electric cable 61. The corresponding plug 50 is
connected to another cable 60.

The three-quarter moulding 10 has a tubular
end section 13 with a generally rectangular cross-
section but with rounded corners. One edge of the
end section 13 is continued longitudinally to form a
side wall 16 which is generally flat and rectangular
but has a peripheral flange having a groove 14.
The side wall 16 is moulded with a transverse
projection 17 for a hand grip, and is centrally
apertured at 11 for receiving a closure bolt 62
(Figure 6). The side wall 16 also has apertured
projections 12 extending longitudinally for the piv-
otal mounting of the closure flap 40, which has
corresponding stub projections on its pivot axis 41.
A cable clamping arrangement is provided at the
end remote from the tubular end section 13, and
includes moulded recesses 15 for receiving clamp-
ing screws. A fransverse intermediate wall depends
from the side wall 16 and closes the inner end of
the tubular end section 13, except for a generally
rectangular opening which receives part of the
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electric terminal insert 30 into the end section 13,
as described below.

The one-quarter moulding 20 is generally a
mirror image of the side wall portion 16 of the
three-quarter moulding 10, so that the two paris are
complementary. The periphery has a tongue 22
which is received in the groove 14 of the three-
quarter moulding 10 to form a splash-proof seal.
The moulding 20 has a hand-grip projection 24 and
a bolt-receiving aperture 23; at the end clamping
the cable (61, Figure 1), an end wall has a semi-
circular cut-out 21.

The electric terminal insert 30 has a
rectangular-section block with a deeper, rearward
portion and a shallower forward projection 35
whose outer surface is a push fit longitudinally
through the generally rectangular opening in the
intermediate wall of the three-quarter moulding 10.
In this example, the push fit is one-way, by virtue
of a pair of recesses 63 each of which co-operates
with a corresponding projection 64 on the inner
surface of the side wall 16. Thus when the insert is
pushed in, it cannot easily be removed; this facili-
tates assembly. The wider, block portion has a
bore 31 at one end through which the clamping
bolt 62 (Figure 1) passes so as to clamp rigidly
together the socket components 10, 20, 30.

The wider, block portion is also bored at 32 to
receive bolts for clamping metal terminal plates
over the cable wires; an electrical connection is
thus made, in use, between the cable wires and
metal terminals 33 within the block 30. The termi-
nals include female pins 34 extending longitudinally
within the projection 35, which are shaped to re-
ceive male pins 53 of the plug 50 (Figure 6).

The closure flap 40 is a unitary plastics mould-
ing having a flap portion 43 integral with an L-
shaped handle portion 42 with short pivot stubs 41
at its elbow. It is free to pivot on the journals 12 of
the three-quarter moulding 10 (Figure 2b) over an
angle of about 90°, between an open position
(Figure 1) and a closed position at which the flap
43 covers and seals the tubular end portion 13 of
the socket. A raised portion 44 on the inside of the
flap 43 corresponds to the inner shape of the
tubular end portion 13 so that its side wall is a
push fit to seal the periphery. A further projection
47 has a shoulder at such a longitudinal position as
fo engage a shoulder 63 on the plug body 50 only
when the plug 50 is fully inserted into the socket
10, 20, 30, with the projection 52 within the tubular
end portion 13. Thus the closure flap also serves to
lock the plug and socket together; their coupling is
releasable upon operation of the handle portion 42
fo pivot the projecting wedge 47 clear of engage-
ment. Although not shown, the closure flap is bi-
ased resiliently towards its closed position, prefer-
ably by a torsion spring.
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The socket, once assembled, is of course re-

wireable by removing the one-quarter moulding 20
fo gain ready access to the wider block portion of
the insert 30, and to the cable end.

Claims

1.

A splash-proof electrical in-line socket com-
prising a two-piece elongate body enclosing
and clamping rigidly an electric terminal insert
adapted for connection to an electric cable
extending into the elongate body characterised
in that the body comprises a first unitary piece
10 having a rigid tubular end section 13 from
which depends, in the longitudinal dtrection of
the socket, a first side wall 16, and a second
unitary piece 20 in the form of a second side
wall 22 whose edge mates with a correspond-
ing edge of the first side wall 16 and with an
inner edge of the tubular end section fo form a
splash-proof enclosure, and the electric termi-
nal insert 30 is clamped between the opposed
side walls 16, 22 and has an end portion
containing electric terminals 33 and projecting
into the tubular end section 13.

A socket according to Claim 1, in which the
edges of the side walls 16, 22 mate with a
tongue-and-groove 22, 14 joint.

A socket according to Claim 1 or Claim 2, in
which the three components 10, 20, 30 of the
socket are clamped together by a single con-
nection member 62 expending through the
electric terminal insert 30.

A socket according to Claim 1, 2 or 3, in which
the electric terminal insert 30 is rewireable and
its cable-receiving terminals 33 are accessible
upon removal of the second piece 20 of the
socket.

A socket according to any preceding claim, in
which the electric terminal insert 30 is formed
so as to be a lengthwise push fit in the tubular
end section 13 from within the socket.

A socket according to any preceding claim, in
which the two-piece body is of electrically-
insulating plastics material.

A socket according to any preceding claim, in
which a closure member 40 for the tubular end
section 13 is provided on the socket.

A socket according to Claim 7, in which the
end closure member 40 comprises a flap 43
pivoted adjacent an end edge of the tubular
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10.

11.

end section 13.

A socket according to Claim 8, in which the
flap 43 has an edge 44 which mates with the
end edge of the tubular end section 13 to form
a splash-proof seal.

A socket according to Claim 9, in which the
flap 43 has a handle 42 to effect pivotal dis-
engagement of the flap 43 from the end edge
(prior to fitting a plug into the socket in use).

A splash-proof electrical in-line connector as-
sembly comprising a socket in accordance
with any preceding clam, and a
correspondingly-shaped plug which is a re-
movable push fit in the socket.
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