DESCRI PTI ON TWO COVMPONENT CASI NG CONNECTOR Thi s
I nvention relates to a connector such as an el ectrical plug.

El ectrical plugs, such as 13 anp plugs used in the UK for connecting

el ectrical appliances to the mains power supply, are well known and have
been noul ded i n rubber or polycarbonatel However, there are problens with
such conventional plugs because they can be pulled out of a socket by a
child, either by pulling on the plug directly or on the cable. This has the
danger that the child may be exposed to high voltage live electrical parts,
for example if the plug is only paggggggglggﬂpved but the pins are still in
the socket. Furthernore there is t damage or inconveni ence caused
by unpl uggi ng of equi pmraW0O COMPONENTCOASINGrCONNEETORCcor der or
refrigerator. Anot her problem for exanple with plugs made of

pol ycarbonate is that they can be damaged by inpact if dropped.
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Another problem, for example with plugs made of polycarbonate is that they
can be damaged by impact if dropped. Additionally, good quality plugs are usually
moulded with an integral connecting cable and a strain relieving part for the cable.
This can be difficult to fabricate with certain plug materials. Adding designs to the
plug to convey information such as lettering or company logos can increase the
complexity and cost of manufacture.

It is an object of the invention to alleviate, at least partially, some of the above
problems. | |

Accordingly, the invention provides a connector comprising:

an. inner rigid case; and
an elastically deformable outer layer.

Embodiments of the invention will now be described, by way of example only,
with reference to the accompanying drawings in which:

- Figure 1 is a rear view of a casing of a connector according to the invention;

Figure 2 is a front view of the casing of the connector shown in Figure 1;

Figure 3 shows a connector according to the invention in use;

Figure 4(a) is a rear view of an inner case of a connector according to the

invention;



i nvention; 2 -

Figure 4(b) is a cross-sectional side view of the inner case of Figure
4(a); Figure 5 is a rear view of a casing of a connector according-
to the invention; and Figure 6 is a rear view of a casing of a
connector according to the invention. 2 The connector of the invention
W Il be described as enbodied in an electrical plug. The plug casing in
Figure 1 conprises an inner case 10 and an outer layer 12. For clarity, the
internal parts, termnals and pins of the plug are not illustrated. A
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as if the plug is dropped on the floor. The elastomer material feels soft to the touch
which gives aesthetic appeal to the product.
Figure 2 shows a front view of the plug. The soft elastomer outer layer 12
covers the majority of the plug in this view. Indicia 16, such as lettering or logos,
can be provided on the plug and will be described in greater detail later.
Figure 3 shows the plug being inserted into a socket. - If a light pressure is
exerted on the sides 18 of the plug, they deform and some air is expelled from the
cavities 14. The pressure of a normal hand grip is adequate because the cavities 14
are formed in the soft outer layer 12. The rigid inner case 10 protects the inside of
the plug from deformation and provides a support against which the sides 18 of the
plug can be squeezed. When the plug is fully inserted in the socket with the full
squeezing.effect still maintained, and then the pressure on the sides of the plug is
released, the sides of the plug try to return to their original shape due to the resilience
of the layer 12. This creates a reduced pressure inside the cavities 14 which creates
a suction force by which the plug is held against the surface of the socket 20. The
material of the soft outer layer 12 can form a good seal against the surface 20.
With the plug inserted in this way and held firmly against the socket, the



of the layer 12. This creates a reduced pressure inside the cavities 14
whi ch creates a suction force by which the plug is held against the surface
of the socket 20. The material of the soft outer layer 12 can forma good

seal against the surface 20. Wth the plug inserted in this way and
held firmy agai nst the socket, the 3
3 danger of it being unplugged easily by a child is prevented. _ To

rel ease the plug, the reverse of the procedure for insertion is followed,
that is a pressure is exerted on the sides 18 of the plug to relieve the

suction/ rechsg,ﬁg& ﬁﬁggi%%ﬁg@%g@egﬂyiw £ ehildtis éi@%dt&‘i” the plug can be

unpl ugged a ormal . 'd be difficult Tor a child to do because it
requi res the pl ukp teleasethgplegdbe reyexss of theprocadurefod inseion isifdllomed, that be

d .both sid i L | ] i | t. f {.h ket .
erCTt o0 00 8% e el b 8 R e ekl RABAT
that it enght@fird HEHRPASARLE @i thie R g%gt(ﬁn% ths Adtfhabl MTHiE Way

of doing this is to make the inner case 10 and the ‘outer layer 12 in

di fferent cwowdbedifficultfona childtmdedecanse itirequires theplagdo begragped acrose f r ont
surface of ,fhe.inner sg _which is then patent..as surface relief on the
Front of o HiE 13l BRE] s fordy o oxErebd 0 bBRGRE 3 2y g otingy 80
pattern sucdf tBé sbcket.ering or a logo 16 on the front face of the inner case

10 projets through the outer layer 12. The design 16 is particularly
noti ceabl e if t hEhefsoe¢anzponeniconstructionof thealug aasing alsochas dhe adypntaga thabr e of

he dest qn 1t BRI e SPiceBi B RCIBLRS e eppanpat.t O sl i PRRERIF S .
12 i s trangk 46 emke ahel irhet aage 10caml thei sitst Mydrhinin di€fefind golouted miertigR.
lettering, or logo 16 can be illumnated. The illum nation can be provided

wi t hout corfRthersWaisitp anquld a desigy inthefront surfacerof dhe inngr casg vehtieh i themy ut

t f : . . . . t
oS ng-of - (RBasht AbER RS Ll d 8t ofifle plfer 16r £5° PRGerably, as st | O
cost usi ng Figunel2,ia raiseth pamerh such sckttering'orid 1bgod 6omothe front Facesifithe idnee | nner

hard casing 10 of polycarbonate material, such as shown jn Figures 4(a) and
4(b) is gcase 10 prc?jets%hrough the outer layer 12. The design 16% part{cularlygnouceablé )

if the materials of the inner case 10 and outer layer 12 are of different tones or
contrasting colours.

In a further enhancement, if the design 16 on the inner case 10 which projects
through the outer layer 12 is translucent and a lamp is provided within the plug, the
design, lettering, or logo 16 can be illuminated. The illumination can be provided
without compromising the integrity of the plug front casing and without extra
manufacturing steps being required for the casing. _

The front casing of the plug according to the invention can be manufactured
at low cost using a multi-component injection moulding process. Firstly, the inner
hard casing 10 of polycarbonate material, such as shown in Figures 4(a) and 4(b) is
moulded. This moulding can include internal features of the casing, such as partitions
for the assembled plug and also any design 16. The outer layer is then moulded as
an elastomer "skin" over the first moulding in a process known as "over-moulding".
Figure 5 illustrates the case 10 with the over-moulded layer 12. The cavities 14 can
be formed easily in the second moulding by means of mould-cores.

A cable strain reliéf part 22 can be integrally moulded with the elastomer outer
layer 12 as shown in Figure 6.



nmoul ded. This noul ding can include internal features of the casing, such as
partitions for the assenbled plug and al so any design 16. The outer |ayer
is then noul ded as an el astomer "skin" over the first nmoulding in a-process
known as "over-noulding”. Figure 5 illustrates the case 10 with the
over-noul ded | ayer 12. The cavities 14 dan be forned easily in the second
nmoul di ng by neans of noul d-cores. A cable strain relief part 22 can
be integrally noulded with the el astomer outer Iayer 12 as shown in Figure
6. The
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Although the invention has been described in relation to an electrical plug, it

could of course be used in any other suitable connector.



1. A connector conpri sing: an inner rigid case; and an

el astically defornmable outer |ayer. 2. A connector according to claim

1, wherein portions of said rigid case protrude through sal ll m

deformable material to define a design. 3. A connect or ﬁ Mmmmn”"l
claiml or 2, wherein said rigid case cénprises a pol ycarbonéte makt erd als.
4, A connector according to any one of the preceding clainms, wherein

said elastically deformable material conprises an el astoner. 5. A
connector according to any one of the preceding clainms, which is an

el ectrical plug. 6. A nmet hod of gropMSi ng a connector conprising the
steps of: moul ding an inner rigrd body; and . over-noul ding an
el astically deformabl e nmaterial around said rigid body. 7. A et hod

according tp cla e | east one nmould core is used to form at
| east one clgiw tfwﬂgg% c@‘fr@g{sﬁ@al |y deformable material. 8. A et hod
substantial | y asandinér tifidccab&rfidn With reference to Fi gures 1 to 6 of the

acconpanyi ng drawi n
panying an elgstlcally deformable outer layer.

2. A connector according to claim 1, wherein portions of said rigid case protrude

through said elastically deformable material to define a design.

3. A connector according to claim 1 or 2, wherein said rigid case comprises a

polycarbonate material.

4, A connector according to any one of the preceding claims, wherein said

elastically deformable material comprises an elastomer.

5. A connector according to any one of the preceding claims, which is an
electrical plug.

6. A method of producing a connector comprising the steps of:
moulding an inner rigid body; and

over-moulding an elastically deformable material around said rigid body.

7. A method accordi_ng to claim 6, wherein at least one mould core is used to

form at least one cavity in said elastically deformable material.

8. A method substantially as described herein with reference to Figures 1 to 6
of the accompanying drawings.



