* AN |'MPROVED ELECTRI C PLUG ASSEMBLY 2136220 Thi's ‘i nvehtion relates to an
‘elrecttic plug assenbly of .the kind in which the plug pins and associ
_conductor terminals are nounted in a preforned body of electrically
insulating material, the conductors of a 5 length of flexible insul ;

mohti- conductor cable are electrically connec ropriate terhrnal s
of~the pins, and a noul Wﬁéﬁéﬁ P}‘Eg' éé&sgﬁ &gti ng m213§1 2
wholly or partially ncapsulates the preformed body and the plug p 3
associ ated conductor 10 termnals with an appropriate |ength of each pin
protiuding fromthe apd, | opded .t e 0

adj acent part of thee+g%g §§§€P%§g|gglé?g§tggcgg|%éggggzﬁbﬁﬁgg %FQ?Hngkind

wi || hereinaftege Lﬂ&'ﬁfﬁaefhe?ﬁfchbehgleggﬁggg%ﬁgl ana 8bsbRalklerd 15

descri bed”. \Were In use, an electric y of the kind described

is likely to becgRahéedtcfetithal Bcarabheunbaal inTaY pbe roviieac body! of
frequent substantial tensile forces, for exanp{e an electric plug assenbly

of the 20 kind dﬁseﬁi-bedmyeshéh!;ahiu?caaaeeiad,tehancendueto&ssblﬁ' ag

| oaded, retractible electrical |ead of a vacuumcleaner, there is a risk
that, in the Solengthfofi fkexibitebbinsubatedenmuilbt-noohdadtpicugabldey axed t he
cabl e sheath will be broken and the cable sheath will 25 eventually be

‘Wi t hdrawn from ehectpicailyptognectiedt bocappropristenserninglsapife the

conductors, although for the tinme being the glectric plug assenbl{
still be pins, and a moulded plug body of electrically insu

ating
material wholly or partially lencapsulates the preformed
body and the plug pins and associated conductor

10 terminals with an appropriate length of each pin
protruding from the plug issémﬁiy and is bonded to the
sheath of an adjacent part of the length of cable. |
Electric plug assemblies of this kind will hereinafteé{
for conveﬁience, be referred to as "of the kind

15 described"”. T

| ﬁhere in use, an electric plug assembly of the

kind describgd'is likely to be so treated that the cable
sheath-may be"éubjectéd to frequent substantial tensile
forces, for example.an'electrig plug asgémbly of the

20 kind described electrically connected to an end of a
spring loaded, retractible electrical lead of_a vacuum
cleaner} there is 5 risk that, in the course of time,
the bond between the mouldéd plug body and the cable
sheath will be broken and the cable sheath will

25 eventually be witﬁdrawn from the moulded plug body to
expose the insulated cable conductors, although for the
time being the electric plug assembly may still be

electrically sound.



electrically sound. 2. This risk is substantiially i“ncreased when the.
cabl.e sheath is of rubber or a rubber-like material and. the noul ded -pl ug
bogsi s of polyvinyl chloride or other plastics material because it is
pantially inpossible 5 to obtain a strong effective bond between a )
rukber material and a plastics material. Wth a view to reducing this riskj
it has been proposed to enploy a separately formed, substantially tubular
gri ppi ng devi ce which is designed 4v grip 10 tightly and bite innto that

g
posi t1 ve BB S AR br FiRder 10fe MUCEEE OB, 07 e bl g

body. Su S heddw fﬁ%ﬁ I bR - C8charpPreforned and a
range ofﬁgﬁgh ca%?%ggfﬁﬁgyﬁgyggtﬁ%%s ﬁ%ﬁfééﬁéﬁﬁugﬁgtss??on1one anot her is
requi red g1Q sl ra¥erddNicdiise At ebs OSubtdvt a1 19 fPbS5£LEE from one
another. "It is an object of the present invention to provide an inproved

el ectrisc tp Whtaire @ gtrng hef féoti vie sond csetweadi a hrabberi sk that, when a
tensile force is applied to the cable, the bond between the noul ded pl ug
body andmaterial and a plastics material. :

With a view to'redﬁcing this risk.'it has been
_proposed to empioy a separately forﬁgd. subsﬁantially
tubular.gripping'device which is designed to grip

10 tightly and bite into that part of the cable sheath to
be encapsulated in.the.moulded plﬁg body ahd which, when
the plug body is mbﬁlded.éroun&_the cable gripping
device and that part of the cable sheath, keys with the
mouldéd plug body_to provide a poéitiée resistance

15 against withdrawal of the cable_sheath from the plug
body. Such a substantially tﬁﬁular cable gripping -
dévice is preformed and'a range'of such cable gripping
deQices of differen; sizes from one another is required
to cater for a fange of.cables of diffgrent diameters

20 from one another. | _

- It is an object of the preéent invention to provide
an improved electric plug asseﬁbly of the kind described
in which the risk that, when a tensile force is applied
to the cable, the bond béﬁween'the moulded plug body and

25 the cable sheath willlbe brokeﬁ and the cable sheath
withdrawn from the mddlded Plug body is substantially
N reduced by means 6f a cable gripping device which is
inexpensive and which caﬁ.be readily applied-tb a cable

of any diameter.



25 the cable sheath will be broken and the cablie.shéath withdrawn fromthe
\nDuIded plug body is substantially reduced by neans of a cable gripping .

devi ce which is inexpensive and which can be readily applied to a cabl-‘é%
any di aneter. 3 According to the invention, in an electric plug assenb

6N the kind described, the part of the Zabl e sheath adj acent the preforned

Bﬁdy of the plug asse carries _at | east one cable gripp devi ce which
is 5 separately form%{ dipg &g dhe tinpventip %fd%e%ﬂb%ﬁ?c%gcvﬁ leg is

Hool Co conaPs d sbaznly 44 S %‘%&Lé«é’r@#ﬁ#c’é’ﬁmﬂéh Rt able ol
Do cooan Phe | Hilbafind %%&%ﬁ"%e HEEQISS nddF SF The B1d8 sosembly | o
that, when a teaeaﬁesf%rthea%@wé%& 1oet Vg;gxg@wm {wrgﬁg%wgheath

erX|bIe el ongate el enent resists any

rel ative to Bhgeparaddd yo!fedmad Yiith q.éyl;&g; Fely LSY@?B rerddfdd tg‘ﬁﬂflfﬁ” c

pl ug assenbly. Preferably, the flexible €l ongate 'S woun

tightly aroundwhiehcdal wh1d3i leridapsullatild aithi éwsﬁo@m?ed ug
substantially-circunferential depression in the sheath. Prefera Iy, al so,

the flexible eboﬂgatuhiﬁhehahmt grippdinygl devidde |afdrises ONflextible) nNs
ar ound

elongate element which is wound in at least one complete
turn around the cable and whose free ends are so knotted
lo.as to'cause the flexible elongate element to grip the
cable sheath'so tightly'that, when a tensile force is
applied to the cable sheath, the wound fleiible elongate
elemenﬁ.resists any lengthwise movement of the sheath
relative to the moulded plug body in a direction éway-
15 from the electric.blug assembly.
Preferably, the flexible.elongate element is.wound
- Te ] tzghtly around the cable sheath that it effects at
least ‘one substantzally circumferential depreSSLOn in
the sheath. ‘Preferably, also, the glexible elongate
20 element ie wound in at-ieast two complete turns around
the cable. . Any form of knot that will bind the wouhd
flexible elongate elemeht sufficiently tightly to the
cable can be used but it is pfeferred to employ for this
purpose thé knot formed in a wound flexible elongate
. 25 .element by tool sold by Richco International Company

under the reéistered.trade mark “bablemat“.



the cable. Any formof knot that will bind the vioundflexible elangate . -

el nt sufficiently tightly to the cable can be used but it is preferred

to oy for this purpose the knot fornmed in a wound flexible elongate 25

el by tool sold by Richco International Conpany under the registered -
trad® mark "Cabl emat". 4. Preferably, the flexible elongate elenent is 4‘;

made of an electrically insulating material which has an appropriate

tensil e strengt Preifleriably.eftive flaxibdyp|elongdte xé berent ohganede

el ement . made. of polyvinyl 5 chloride-coated nyl on. The noul ded pl ug body

pr ef er abl y ofagnaeliestadcal ly dngtlating matenidpk ohichhagtddrdly fromthe
nmoul ded pl ug body ,and extends along and is bonded to the sheath of a part

of the | en3PRTEPTIANS: tanfd e Riuengths & pis PXPLATRRAIER PBREAY Dbei ng
wound at at |_east,.Qne Rosition around th part of the cable that is
encapsul at édfi'nefﬁpﬂ'et ﬁnga an '&aaiené’a#nﬁﬁol&@ﬁ”ﬁpug body. The
inventiog igs,further il rated by a description, by way of exanple, of a
preferreg Fﬁ} glgphcf?tﬁ§zﬁﬁiﬁ§%wsenbly of the kind described with

Uew of the ol oare o B e e PR prefarred
electric pb!&n@&%&%tcmﬁtﬁ@%&ﬂfdﬁﬁrm%ﬁr | #15ih teHe Ohoulded
plug body and extends along and is bonded to the sheath
-of a part of £he'length of cable, the length of flexible
10 elongate element ﬁeing wound at at least one position
around that part of the éable“tha£ is encapsulated .
- within the inyegral part of the moulded plug body.
| The invention is further illustrated by a
description, by way bf example, of a preferred three pin
15 13A plug assembly of the kind described with reference
to the accompanying drawing which shows a fragmentall
pictorial view of the electric plug assembly.'
Referring to-tﬁe drawing, the preferred'electric
plug assembly comprises a preformed base insert 1 of
20 e;ectrically insulating piastics maéérial in holes in
| which three plug pins 2 are mounted and-pfotrude—from
the insert. 'The_conductors 4-of a length of flexible
multi-cqnductor rubber sheathed cable 3 are electrically
cdnnected to appropriate terminals of the plug pins 2
25 which are retained in the hcles in the baéé insert 1 -
with an appropfiaie length of each pin protruding from

the insert by a separately formed plastics spider 5



™ 20 electrically insulating plastics material in holks in which three pl
\pins 2 are nmounted and protrude fromthe insert. The conductors 4 of

* length of flexible nmulti-conductor rubbgr sheathed cable 3 are el ect

- connected to appropriate ternminals of the plug pins 2 25 which are r
im™ the holes |

) .t he e jnserd..l awit onriate length of each.pin
$¥otrudi ng f r(‘)’&rﬁ#‘e %%ﬁzaer r&}y ézit tse.’\éqar%%@eg# régj %feaslﬁ% %‘ﬁ%@ gnd
which is a sngpifhtd W r [ IE%P ' fHEi#Y“ I's agai nst
t he i nner endg&éfd}{r?eééﬁgép#r@ A'\ﬁ,f% g’% e%‘%ﬁ\eﬁ%y C oré;g%}:)’g%at ed nyl on
tie 6 is wound in af #1QA8HIDARRIKYE é&!!dﬁ&é%%éé‘en%lﬁkpeéié éheat hed
cable 3 at a position adjacent to the base insert 1 and its free ends are
so knotted aswound@ e dthadast v idaaidletid Ay a¥dila e eashses i n the
sheath and to grip the sheath tightly to forma cable gripping device 7. An
i nner moul d&d shedtheld aislle & at) arpomiitilon el jadent)tovrié Vybaeapsul at es
the pin termnals to which the cable conductors 4 are connected and

partial |y encipserat ds ande ikss £riees @ndsl apel sspikhotted ta= toeauseul ded
body preventing stray wires from the conductor connections from protruding
t hrough an 15"%&[ sleanta effesddrigamiarential denneasiopainrthe whose
outline is indjcated by the chain_dotted |ine and which_wholly encapsul at es
‘the inner rmuPt‘@B"goﬂ'f.é 'Fﬁe%'&tpert%lﬂ%}blwm %o farm 2 iGARLR al

el ongat e part

gripping device 7. An inner moulded body of plastics

10 material (not shown) wholly encapsulates the pin
terminals to which the cable conductors 4 are connected
and partially encapsulates the base insert 1 and spider
5, the inner moulded body pfeventing stray wires from
the condncto:.conneétions“from.prétrudingfthrough an

15 outer moulded body 8 of plastics insulating material
whose outline is indicﬁted by the chain dotted line and
which wholly encapsulates the'{ﬁner ﬁoulded body. The
outer moulded glug body 8 has an integral elongate éart
9 which protrudes outwardly from the outer moulded body

20 in a direcgio;;transverse to the axes of the plug pins 2
and extends along and is bonded to that part of the
rubber sheath of the cable 3 to which the knotted
polyvinyl chloride-coated nylon tie 6 has been applied,
thereby to encapsulate the cable grippihg device 7.

25 In the event of a tensile force being applied to
thé sheath df“the“éable 3, the knotted polYVinyl
.chlcride-coated nylon tie 6 constituting the cable

gripping device 7 resists any lengthwise movement of the



~

9 whi ch protr.udes outwardly fromthe outer noul ded: bddy 20 in.a

-
F

;;.

“di'r ion-transverse to the axes of the plug pins 2 and ext ends al ong: and

is ded :to that part of the rubber sheath of the cable .3 to which t he
knotted ponV|nyI chloride-coated nylon tie 6 has been applied, thereby to _
encapsul at’e the cabl e gripping device 7. 25 In the event of a ten5|le:@g

force being applied to the sheatheof the cable 3, the knotted pol yvinyl
chl ori de- coat ed on.tie constitutin e cahl e gri_ppi device 7
resists ?ERgF% EéVﬁD$EnEhF BREERe™ gu&gedsﬁ 3ﬁh%P@B£€f t the outer
moul ded bad in direction,a fro the electric plug assenbly. In
a nDdlflé%lé%ﬁﬁ&%? ?“%YefﬁeFr£% &amgéé 9 FF&?F& éd Pn ?he dramﬁng,
the spider 5 5 Eaukggﬂ ggd gaglggtggglg&% ornmed cover

i erlgﬁgmh res in t i

of plastlcs ma is a snap in apert ase insert,

whi ch beaj @%ﬁf&ﬁé&tfﬁ Lhaea-80EA OftthngHQrpbnin 1dﬂé¥ n themin
position and prevents stray res m t he conductor connections from'
10 prots ushupaéd 'B6dy dagi BEl Pepratadndynd peelitdemhed daverds  CLAIMS

plastics material which is a snap fit in apertures in

the base insert, which bears against the inner ends of

the plug éins to retain them in poéitién and which

érevents stray wires from the conductor connections frop

10 protruding through a single surrounding moulded plug

body.



electrically insulating material, the conductors*ofcatemgth of fl

i nsul ated nul ti-conductor cable are electrically connected to appr
terninals’of the plug pins, and a noUEMEMB| ug body of electrically

ygsul ating material wholly or partially encapsul ates the prefornmed body and
t he plug pins and associated conductor termnals with an appropriate length

of an_ad] dvent 0o (STHETHEY) ﬂeqﬁa't%?e@%’éfr@%@?e.n R G

-1 An el ectric plug assenbly of the ind in ns and
" \associ ated conductor termnals are nnunted in mﬂ uﬂ unu .
) ﬁ!ll!}e

sheath adjg¢ B pid a NS ndlctsr 9%. f&.”@t¥ ﬁéﬁﬁt&& gh | east
one cabl e gri [ﬁ V|ce I'S Separate orne respect t-o the

pr ef or med aﬁ ;m. Sof\*@iéatﬁeapfyl ﬁwmau Nmhfer iRy dedep! ug
body, ic rlpplng device conprises a flexible elongate el enent

whi ch IS V&S&mhé{bxaé dLast 1aMGek 0oP| el6xivlé DrsuDatédematbisconduskozre
free ends are so knotted as to cause the flexible elongate elenment to grip

t he cabl e crIad hars® éledttically , comvected ctsi appfopriate tpphindlsootfhe
cabl e sheath, the wound fl exi ble el ongate el enent resists any | engthw se
movenent dfhe Iplwqeine s cind | v emowldéed pbadg deodyl of ebegtrhcaldiyrecti on
away fromthe electric plug assenbly. 2. An el ectric plug assenbly as
cl ai med i irgukating material whollyor coarbhable ewéﬁaﬁtzla egothe so
tightly around the cable sheath that it effects at fast one substantially
ci rcunf er&ﬁ#fé?r‘!ﬁ.%rm A4 the Piyg pins and associated conductor

terminals with an appropriate length of each pin protruding
from the plug assembly and is bonded ﬁo the sheath of an
adjacent part of the length of cable, wherein the part of

. thezcable:sheath adjacent to the preformed body éf the plug
assemblf cafries at least one cable gripping device which is
separately formed with respect to the preformed body'and
which is wholly encapsulated within the moulded,piug body,
which cable gripping device comprises a flexible elongate -
element which is wbund in at least one complete turn around’
the cable and whoqe.free ends are so knotted as to cause the
flexible elongate.element to grip the c;ble sheath so _
tightly that, when a tensile force is applied to the cable

- sheath, the wound flexible elongaté element resists any
lengthwise movement of the.sheath relative to the moulded
plug body in a direction away from the electric plug
assembly. ‘
2. An electric plug assembly as claimed in Claim 1,
‘'wherein the flexible elongaté element is wound so tightly
around fhe cable sheath that it effects at leaét one

substantially circumferential depression in the sheath.



* CLMS* 3. An electric plug assenbly as clainmedjin*Caim1l or 2,

wher ei he flﬁulmmllﬂ"mmw lement is wound in at least two conplete
turns @ d t el ectric plug assenbly as clained in any
or ecédi hg 'd & ng, Wher ei he flexible elongate el ement is nade
yI chl oride-coated nylon. & An el ectric plug assenbly as
clainmed in any one of the preceding Cains, wherein the noul ded plug body

~has an g,ntegng] &ld¥igaie & PRid g@géﬁﬁ) éugfélﬁg&s A %¥a§§0g1gpe moul ded

pl ug body and extends al ong and 1| ohded to the a par ‘of the

| engt hwhler@dl &hd [FLdaMlld forddsié b Perb 088 SwShREELL REI meawaund at at
| east one position around that part of the cable that I's encapsul ated

Wi t hi n thiee comtpd@tal tirngAround ttid ddwlepul ded plug body. 6.  Athree
pin electric plug assenbly substantially as hereinbefore described with

r ef er edce t 0Aanelectsticvpluy tm:amxynmyémmmvimgany one of the

preceding Claims, wherein the flexible elongate element is

made of polyvinyl chloride-coated-nylen.

5. An electric plug eesembly as claiﬁed in any one of the
preceding Claims, wherein the moulded éiug bedy has an
integral_elongate part which protrudes outwardly from the
moulded plug body and extends aleng and is bonded to the
sheath.of a part of the length of cable, the length of
flexible elongate element being wound at at least one
position around that part of the cable that is encapsulated |
within the integral elongete part of the mohlded plug body.
6. - A three pin electric Plug assembly substantially as
hereinbefore described with reference to and as shown in the

accompanYing drawing.
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