2146182 -1- ELECTRI CAL CONNECTORS Thisiinvéntfon‘relates to el ectrical

connectgrs and in particular to the manufacture of ‘el ectrical plugs and

socket s./wi covers of inpact resistant material. The majority of

el ectri cket covers are 5 made of rigid plastics material wi.th the

dr awbac t they are liable to becone damaged if subj ected to inpact, as

may occur—fromtinme to tinme, especially if the socket is attached to the G&

end of an extension lead. As a-solution to this problemit is known to
woul d 10 socket covers fromrubber or other elastoneric naterl ?e

t hese -sockets have the disadvantage that because the housing nahe!ﬁgf f%i
relatively soft the edges of the socket openings tend to becone inpaired by
pl ug contact pins as they are repeatedly inserted into and withdrawn 15
fromthe socket. Furthernore, the sockets are open to abuse since it is
possible for- pins of.the incorrect shape to be forced into the socket
openings. It is also known to nmake el ectrical plug covers of rubber to

i nprove resistance to danage by inpact 20 forces. The cover of a plug is
often relied upon to support the inner ends of the contact pins, but a
cover of elastoneric material may not provide adequate resistance to |arge
forces exerted on the ends of the pins and tending to push them back into
the plug body, 25 especially if the plug becones hot.
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Y | ELECTRICAL CONNECTORS ' <
" This invention reletes to electrical connectors
and in particular to the manufacture of electrical plugs .
and sockets with covers of impact resistant material.
The majority of electrical socket covers are
5 made of rigid piéstics material with the drawback that
‘they are liable to become damaged if subjected to
impact. as may occur from time to time, eﬁpecially if
the socket is attached to the end of an extension lead,
As a solution. to this problem it is known to mould
10 socket covers from rubber or other .elastomeric naterial.
' However, these sockets have the dlsadvantage that because_
the housing material is relatxvely soft the edges of the "%
socket openings tend to become impaired by plug contact
pins as they are repeatedly inserted into and withdrawn
15 <from the socket. Furtherqore, the sockets are open to
abuse since it is possible for pins of the incorrect.
shape to be forced into the socket opeﬁings.
It is also known to make electrical plug covers
of rubber to improve resistance to damage by impact . .
20 forces. The cover of a plug is often relied upon to
support the inner ends of the contact pins, but a cover
of élastomeric.naterial may not provide adequate
resistance to large forces exerted on the ends of the
pins and tendiﬁg to push them back into the plug body,
25 especially if the plug becomes hot.



-2- The present invention seeks to avoid.the above drawbacks and as a
solution'provides a cover nmenber for ‘electrical connectors, nade mainly of
i npact resistant material and including a-unitary insert of substantially.
rigid noulded plastics naterial to reinforce the cover nenber ‘in ' AN
‘predet erm ned areas at which contact pins are intended to.cooperate with )}
t he~cover nenber the insert is a flat frane including one or nore bush -
port¥ons for en- gagement by respective s&rews to fix the cover to an- 10
ot her body part of the connector so that separate bush inserts are g
unnecessary. The insert The Rresantelinyeatippr seekf tRAe?YOpT akhe PR eri al
and may be bonded t QirtdiaddKeAGind @S 8 8BLutRbR! pROvided 4 Ncover it dbr
con- struction the terti al i.s noul d%d aroun the.ﬁ ef of ned 151: d nsert.
In the case of a socKECHIA! EPBEEFTITSe nBAER- LMY N IPRACHSFS I ™
plurality of apertumestdrdralt radpiinclofiiagphugnibaprsinsémrpunfh, substantdally
insert definessthesg.y ed’Wuﬁ%'edzgvlasti_cs mhBel 081 CAS Cr&infolbd A KO VEver NE
insert will be arranged to overlié the inner ends of the plug pins when the
plug i s assenbl ed fdtembsr didProdetgemingd ppeaputt APIFRCIHATHRINS 5%k
specific form of sockferiddnast @oopedatdi RIthOotRE coved hfembwEnihi®ninsert is
conprises a base caryryd.n nt act.s for..cooperation wt he pins of an

el ectric plug engagead év&%n(\fﬁ'ﬁgec&ﬂr‘f&&dérn,g §n8035rm%?rbl2‘?é}(‘)fp(?%%% S £6b en-
resistant material sAgemmht byt respecsiyedsprevsded fiix hthe pteyer to an-

(% 10 " other body part of the connector so that separate bush

K~) : inserts are unnecessary. The insert may be an elasto-

' meric or thermoplastics material and may be bonded to
the impact resistant material, but in one preferred con-
struction.the materidl is moulded around the preformed

15 insert. '

In the case of a socket cover embodying the in-
vention, the c°vef has a plurality of apertures for the
_ pins of a plug to pass through, and the insert defines
these apertures.

20 ~ In the case of a plug cover, the insert will be _
arranged to overlie the inner ends of the plug pins when
the plug is assembled for the ends of the pins to abut
against the insert.

One specific form of socket connector according to

25 the invention comprises a base carrying contacts for
cooperation with the pins of an electric plug engaged
with the connector, a cover member of impact resistant

. material secured to the base and provided with a plura-

lity of openings, and insert portions of substantially

o ' ' 30 rigid material carried on the base and located within

) said openings, said insert portions having apertures

therein for receiving the plug pins.
A better undérstanding of the invention will be had
from the following déscription which is given by way of
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lity of openings, and insert portions of substantially 30 rigi-d

natgrlal carried on the base and |ocated within said openings, said insert
port'i @ havi ng apertures therein for receiving the plug pins. A better -

andi ng of the invention will be had fromthe follow ng déescrj ption

o given by way of 35 . -2A- exanple and with reference to the
npanyi ng draw ngs, in which:- Figure 1 is a top plan’ VIeM/Of a double.
socket housing made in accordance with 4d%-invention; 5 _ Figure 2 ig
a section ta t g Fi.qu 1, Fi schematic
V|em15homnngK§nb J%D%gvgsméﬁbqﬁ%e¥en@ﬁ Itgn%gﬁt?Sﬁoﬂﬁagﬁgggfgwmgekploded
view of the plug'hdsber- 10 .. Figure 5 is a plan view of a socket

connect or enbodyi ng i@ iINaNtd Uop ananbgeaeoﬁ hsdaﬂb%p}k]aéﬁgtvi ew of the
body parts of the sockef connectigon shown _in ure e cover and base

being il ust RA%WHNE - jigy accordgpegWikh ﬁBEsFﬂﬁePFFﬂgtrated in Figures
| and 2 gonsists (ﬁlgnnnm211hodysbcmﬁoalaakeﬁealangrthe line X-X

in Figure 1;

Figure 3 is a schemétic vieﬁ showing é plug cover
embodying the invention; A
Figure 4 is an exploded view of the plug cover;
10 . Figure 5 is a plan view of a socket connector - \‘)
embodying the invention; and o . - ' : i;;
Figure 6 is an exploded view of the body parts of '
the socket connection shown in Figure 5, the cover

and base being illustrated in section.



t her mgpl asti-c material which is noulded in situ over a prefornmed insert 2

of substantially rigid plastic 5 material. The insert-2 may be nade a -‘§\
unitary injéction:noulding. It includes two T-shaped parts 3 intercon Z%d
by strips 4 and each including portions 5, 6, 7 surrounding and deflnrf;:;//
the apertures for ‘insertion of the line, neutral and earth pins of an.10
~electric plug. As shown the socket |s*intended for conventional 13 anmp .
pl'ugs, but other .pin configurations and shapes are of course possible. The

i nsert portions 5, 6, 7 have chanfered edges to assist in guiding the pins

into the apertures, and extend through the full 15 thickness of the cover.
The remaining parts of theThasepeketaheugingdédtimsirated AR FigHras (ne

mai n body 1, excephnbhpegofi¥libd’ beah RHEHEBo8y Wi 6f Glo&tuderﬁé &he i nner
surface. These bushes are |ntend§d toérggglve t he e s, of sel |ng

screws which sectRerppelegtis BALSTLA °§o$ﬁe?°% %dmh?cﬁl %r? gs the
socket contacts. aTbﬂsfofhedlmaeartZaserveabboaneinlhycexghé pbastier ound

the pin apertg:?% zgiOVIéﬁ OEHEQQEt of gg Qggé ds gn@nigap?OV|des

means for sec cOver e sock
socket incl udes ansnptshnneehédﬁyskmniﬁ ancABﬂaattwg FerbepPednPeRtprdj ect s

t hrough an Open'EchPcBHﬁeeQﬁarb tbk%:gaenlaaaceuéﬂ Pec 184DhQr poLtRbhie by
the rigid insert, e_g._Iin asim Qper to. the gln ag{*tures The i nsert
2 coul d convenleﬁbI9'|ﬁc&PﬁGP&P@‘EG and defAping the BRETHRT *RelRni sm

adqgged'to CIOsexhberpuanapfrtubeazwhennbherplugndseaeﬁbvpdps|bfreqU|red.
nDdlflgatIOQec %ﬁcPBi%'b'e “8“5 QﬁeaLLEﬂgtfignlntended for
convent1onal 13 amp plugs, but other pin configurations
and shapes are of course possibie; The insert portions
5, 6, 7 have chamfered edges to assist in guiding the
pins into the apertures, and extend through the full
15 thickness of the cover. The remaining parts of the insert
2 are embeddedfin the material of the main body 1, except
three cylindrical bushes 8 which protrude at the inner
surface. Thege,bushes are intended to receive the ends_
~ of self tapping screws which secure the cover onto the
20 socket base which carr:es the socket contacts.
Thus, the insert 2 serves to reinforce the
/. cover around the pin apertures, it provides support for
\v) : the body 1, and it provides means for securing the cover
to the socket base. |
25' If the socket 1nc1udes a sw1tch mechanism with
| an actuating member which proaects thrqugh an opening
v. in the cover, this opening could be reinforced also by
the rigid insert, e.g. in a similar manner to the pin
apertures. The insert 2 could conven;ently incorporate
30 guzdewayﬁ for a shutter mechanism adapted to close the
pin apertures when the plug is removed, if required.
Other nodzfications are possible without departing from
the invention.
' The plug cover shown in Flgures 3 and &4
35 consists ‘of a main part 10 of elastomeric or thermoplastic

~




the i nvention. The plug cover shown in”Fi gures 3 and 4 35 consists of a

ppart 10
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of elastoneric or thernoplastic material and an insert 11.

t 10 i.s moulded in situ over the insert 11 which is preformed from-
vely rigid plastlcs material, e.g. injection.moul ded f rom. hi gh
poi nt -pol yner. The insert 5 corrprlses a flat, generally rectangular
, the opposite sides of which are joined by cross webs 13. At their

cross webs support an infaegral boss ‘14 which forms a bush

‘intended to receive the end of a self tappi ng screw to secure the cover to

the plug 10

body. Supported by the frane 12 are a cup-shaped shroud 15 to
recei ve and suppériaX hwnd. merirmai-wfu.hemtﬂw n00fi st BRullded, ima second
cup-shaped shroud 16 tq.recei ve pre] pqrt..the inner of the neutral
pin of the plij‘g'éju Q‘heci n‘t N 3? r}?'e

support the icomparatively hesmheﬂpiqtiafs tekeet giding), o @ -a ipdiectdonopposed

| ugs 18 whi chpslefd &g &J&Qﬁéwlﬂartﬁlé

3% PS5 TP %

Ve
éh open al FEC

8%%i ve and 15

i JX
so that the frane 12 and webs becone e%)ogne(f wheipart 10 W|th t he boss

14, shrouds 1SPmpriges 4 ddatol Eanerrliyraatanpier

H&sctBery of the

cover. The shippskitei sideL ot Mhich ard rﬁdil’ifbdﬂﬁl ms\m@femst hg.pl ug pins

are engageabl
pushed back i'n
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boss 14 which forms a bush intended to receive the end
of a self tapping-screw to secure the cover to the plug
body. Supported by the frame 12 are a cup-sh#ped shroud
15 to receive and support the inner end of the earth

pin of the plug, a second cup-shaped shroud 16 to receive

‘and support the inner end of the neutral pin of the plug,

an open-sided rectangular shroud 17 to receive and
support the inner end of the line pin of the plug, and
a pair of opposed lugs 18 which define a fuse holder
clip. The insert is moulded in position so that the
frame 12 and webs become embedded in. the part'io with
the boss 14, shrouds 15-17 and fuse holder 18 pro;ect1ng
into the cavity of the cover.

' The shrouds reinforce the cover in the regzons
where the plug pins are engageable with the cover so
that the pins are prevented'from being pushed back intp
the plug even if the plug should become hot. |

' ~ In Figures § and 6 there is 111ustrated a mod-
ified socket connector embodylng the invention. The
socket connector comprises three main body parts namely
a cover 20, a base 21 and an insert member 22. The cover
is moulded from an impact resistant elastomeric material
but irﬁludes'twoaihternally threaded bushes moulded into

bosses 24 on the inside of the cover for cooperétion with

- securing screws (not shown) which are inserted through

35

holes 25 in the base to secure the cover to the base.
The base is moulded from cbmparati&ely'rigid plastics

material, e.g. high melting point polymer, and includes

W
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25 - In Figures 5 and 6 there is illustrated a mod- ified socket
connector enbodyi ng the invention. The socket connector conprises th
mai n body parts nanely a cover 20, a base 21 and an insert nenber 22
cover is noulded froman inpactresistant elastoneric material 30 but
irludes two internally threaded bushes. noul ded ‘i nt-o bosses 24 on the ¥nside
of the cover for cooperatlon Wi t-h securlng_gprems (not shown) which are:
inserted through holes 25 in the base to secure the cover to the base. The
base i s noul ded fron1c aratjyel jgid plastlcs 35 terial hlgh
mel ti ng poi nt poP?ﬁﬁ?“ A8 Yﬁ% cééf ing.r E&a?ﬁ a&e?|n| hg*c
recesses, such aseaeliﬁngftMersmnkaurgpﬂﬂurtunﬂeﬂennsﬂwnﬂcheheeenb$ whi ch
are not shown ingih ndievwg b 06 |1 QS e Gl I c1arRG DASE
i ncl udes al so an”I'Rtegral fornaiiomn for receilving I"e grlpplng
el enent . The i hse¢t1nelmé¢s 221% are gl by He tigme tilon Ba?s@oanae@s\w#nsnd

i g al so madesof goppsiat }gi/ﬂ:;th:'ig 0d Tedd sl | CSrH@!Gldedit Weimblarl 22CQRVeEN-
|entIy t he sane naterla as rises-a. T-shgped plate_28 on

- se. It co
whi ch” are nount eBePRt¥Ed r‘é%'f‘&?\‘a‘&lé?e Rpss At CPET i30S 190, fos*zaﬁgvpﬁg
respective apertuospaﬁstsﬂeBﬁ r1gﬂamp&nsﬂmﬁ§tmqnyﬁmammymu@haue wiohlien -
respective openi 3 AT pr owi.d
wal | of the cove$g§t§§ éﬁﬁ §a % %?qﬁﬁiﬁl Q%%% ‘he g%e%?&?géggg 54 35
are arranged to Teebapedre%p@%tz&eoqaﬂpﬁﬂs affe maumbeshthses regtanguipng,

a|th0U9h it Wb"lbgert portions 30,31,32 having respectlve apertures

\/' 33,34, 35. These insert portlons locate within respective
openings 36,37,38 of complementary shape provided in the
top wall of the cover. In the illustrated embodiment
-the apertures 33,34,35 are arranged to receive respective

15 pins of a conventional 13 amp plug, although it will be
appreciated that other arrangements are possible to suit
other plug p1n conflguratlons. The edges of the insert
portlons are chamfered to- a551st in guiding the p1ns
into the sqcket.apertures. The insert member 22 is

20 adapted to be carried on_thé'base 21 and for this purpose

| is formed with threé resilient legs 39 having slots 40

adjacent their free ends for receiving locking projections

:\J’ . 42 on the base whereby the insert member has a snap-fit
N : attachment to the base.
25 In the assembled connector, the'platé 28 helps

to support the top wall of the cover and the portions
which engage in the cover openings reinforce the edges
v of the pin apertures. However the advantages of an

impact resistant cover are still retained.
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appreci ated that other arrangenents are possible to suit other plug pin
configurations. The edges of the insert portions are chanfered to assi st
the pins.into the socket apertures. The 1 nsert nmenber’ 22 is" 20
’y be carried on the base 21-afd-for t rmed, with
i lient 1egs 39 having slots 40 adj acvj!mlqm" Hl II s for - -_ -
g | ocking oj ections 42 on the base re th e Insert nember has
a snap fit att e to the base. ' “In the assenbl ed -
connector, the plate 28 helps to support the top wall of the cover and the
por ti ons whi ch engage iy dy cq.\éﬁtt,esngm»ngétg@mér% $ 1 4% £80 5 eierd N PI N
apertures. However the advantages of -an I npact resistant .cover are sti
retai ned. cl2m pdectric plagofbe ﬁfEHEErM'P@*Peat‘P%MmdQ Gnaalrt)bse)ﬁmnber

of an e: ect (rj ic 11@:1;1&:,1: triess iGRRt ma@beaamteaﬂ? er&ﬁisb ?{@41 Ya qininrat?: 1|J§et°ﬂt§tsant
materi al and co uni.ta sert of substanfi asti :
material havi nd asful Q%?%laallgné')’l‘@éa Pif §t§ﬁ?o'ﬁ'ﬂ%e’fbafe'b%‘f ghdLafpport X
t he plug cant a(ftraqmenszaa-lwlagbsm-ohdsreaet-deeﬁvscéx&w SWppdiiXithe tglgover - *
menber to the R r&nt&(irn,s the LNggL pgl Ry aryan ed for: but nt by ht%he

[ e

i nner ends of the contact pins to relhn orte e er®
position where W@Ppmglb%’ toc@hte_aétaispl nembexr, im@mnm_mraatrangetm ¥

the cover mem e abdtment b4 LRALCE nHBADERASCELT Chd Ty il WISLItd the

reinforce the cover member at the p051t1on where the plug

10 contact pins are 1ntended to cooperate with the cover mem- -~ =

ber. -

2. - A cover meﬁbér according to claim 1 wherein the

. insert includes a fuée holder clip.

15 _ |
3. ' A cover member for attachment to a base member of
a socket connector, the cover being made mainly of im-
pact res1stant material and including a plurality of
apertures for the contact pins of an electric plug to pass

20 through, the cover member comprising a unitary insert of
substantially rigid plastics méterial'having a flat frame
carrying a boss to receive é screw for attéching the cover ;;/
member to the base, the insert extending around and de- “

-/

fining said apertures to ‘reinforce the cover member.

25
4. A cover_member.according to claim 3, wherein the
edges of the insert at the outer surface of the cover are
chamfered for guiding the pins into the apertures. v
- 30 5. - A cover member according to any one of claims *

1 to 4, wherein the unitary insert is at least parvially

embedded in the impact resistant material.

35
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insert includes a fuse holder clip. 15 3. ' A cover nember for .
attachnent to arbase nenber of a socket connector, the cover belngi;ii
mai nly of im. pact resistant material and_incl ud I ' f
apertures -for the contact pins of -an el'sclric pI“MIHIlemmmmlrhr ough,
the cover nmenber conprising -a unitary insert of stubstamtially regid o
plastics material having a flat franme carrying a boss to receive a screw
foriatt achi ng t he &over néniseveromembebagecorfengnser¢l aim endiwite rerigurideand
de- fining said apgiddliteSelsqstahlf ALEErile £QVRGUIBIRSverr X Ke unitary GALEr
menber according to claim3, wherein the edges of the insert at the outer
surface of the co®Ttre chanfered for guiding the pins into the apertures.
* 30 b5. A cover nenber according to any one of clains 1 to 4, wherein
the unitary insert,is at l,east partially.enbedded in the jnpact. resistant
material . 35 5° r 6k 9Rv8%vg mﬁ%ﬁbSPraéﬁo?g?%gr%% %*u Sk %ﬁ%ﬁi#y'
the inpact resista® hratedn glesicsibed| watthoveferaecente af igures skrand 5 of7.
A cover nember forgh £ &hdanGiRkUdrawdagantially as herein described with

reference to figures 3 and 4 of the acconpanyi ng draw ngs. 8. A cover
m%nber for an electric socket, substan- _ - :
' 8. A cover member for an electric socket, substan-

10 tially as herein described with reference to figures 1 and

U3 ' 2. of the accompanying drawings.

9. . A socket connector comprisiﬁg é base carrying
contacts for cooperation with the pins of an electric

15 plug engaged with the connector, a cover member of impact -
resistant material secured to the base and provided with
a plurality of openings, and insert portions of sub-
stantially rigid matebiai supported on the base and _
located within said openings, said insert portions having

20 apertures therein for receiving the plug pins.

10. A conﬁector according to claim 9, wherein the

insert portions are provided'by a unitary insert member.

N/ 25 11. "A connector according to claim 10, wherein the
insert member includes a plate which underlies a wall of

the cover_including the openings.

12. A connector accdrding to claim 10 or 11, wherein

30 the insert member has a releasable connection to the base.

2

13. A connector according to claim 12, wherein the

insert member is secured to the base by snap-fit connection.

35




10 tially as herein described wi th reference to figures 1 and 2 of the

-accorrpanyl ng draw ngs. 9. A socket conneﬂmmﬁmmmuml base -
carrypfggcont acts for cooperation with the pi m pl ug
-engagety /Mt h the connector, a cover -ngnher of |rrp dct trebistartt. mat erial
_'secur g t he base and provided with a plurality of openings, and.insert,
portio of sub- stantlally rigid material supported on-the base and

| ocated withinigai d openiouet Iaimhedtear supstenthslhyvaagheoeinagest ures -

‘therein for recelying,idje MG M ol i uresASCQHath 8¢ 8REOLdLBH-tO clai m

9, wherein the®insert g ortions are provided by a unitary insert member. 25
11. A conneeRyning ‘ﬁﬁl'{ﬁf-to claim 10 wherein the insert nmenber
i ncludes a plate which underlies a wall of the cover including the _
openi ngs. 12. A_connector—accorarmy—to—ctar-mri—eor+—td—wherei n 30 t he
insert menber has a rel easabl e connection to the base. 13. A connect or
according to claim 12, wherein the insert nenber is secured to the base by
snap-fit connection. 35 -8- 14. A socket connector substantially as
herein des- cribed with reference to Figures 5 and 6 of the accom panying
dr awi ngs. - : 2
i 4
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