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) An improved electric plug assembly.
@ In an electric plug assembly, e.g. a three pin domestic
electric plug, in which a moulded plug body {not shown) is
encapsulating the conductor terminals of the pins and is per-
manently bonded to a length of cable {10), a preformed
insulating cover (2) of a material harder than that of the
moulded plug body is encapsulated in the moulded plug body -
and bears against and overlies at least the line and neutral ~7.F
pins (25) and associated conductor terminals to hold the pins
firmly in position and to form a guard between the terminals il & 777 2
and the outer part of the plug body. 7 | 7 2
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AN TIMPROVED ELECTRIC PLUG ASSEMHELY

This invention relates to the manufacture of an
electric plug assembly of the kind in which the plug pins
and associated conductor terminals are mounted in a preformed
body of electrically insulating material, the conducto:§ of a
length of flexible insulatea multiféonductor cable arg.electri-
cally connected to appropriate terminals of the plug, and a
moulded plug body of electrically insulating material wholly
or partially encapsulates the preformed body and the plug pins -
and associzted cnhductor terminals with an appropriate length
of each pin protruding from a face of the plug assembly (herein-
after referred to as the rear face) and is permanently bonded
to the insulating covering of & part of the length of the
cable. Electric. plug assemblies of this kind will hereinafter,

for convenience, be referred to as "of the kind described".

The invention is especially, but not exclusively,
concerned with three pin electric plug assemblies of the kind
described suitable for use with domestic electrical eppliances
and with other three pin electric plug assemblies of the kind
described whicﬁ incorporate:means for electrically connecting
a cartridge fuse between the line pin and its associated
conductor terminal. '

According to'the present 1nventiqn we provide &an
improved electric plug assembly of the kind described, wherein
a preformed cover of an electrieally insﬁlating material that
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is substantially harder than the moulded insulating materia‘l -
of the plug body is encapsulated in. the moulded plug body and

- is of such a shape and form and is so connected to the pre—
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lormed body that it bears against and OVerlies the inner ends

of at least ‘the line and neutral pins and assoc:Lated cono.uctor

terminals thereby to hold said- pins firmly _n pos* tion in the .

pr’eformed body and to form a guard between said terminals a:ad
t‘ne outer part of the plug body.

7 Preferably, tbe preformed cover bears against and
overl:.es the inner ends of all the p:Lns and associated con= -
ductor terminals thereby to hold all pins firmly in pos:_tion

in the preformed body and to- form a guard between all
'temlnals a.nd the outer part of the p‘lug body.

The 'provis:r.on of the preformed cover serves the

dusl purpose of hold:.ng the plug pms agamst which it bears

firmly in position during mouluing of the plug body and of =
eliminating or substantially reducing the risk that a conductor'
wire or conductor mres ma'y protrude through the moulded plug

body and constitute 2 dangerous hazard to a user of the plug.

, Prefera‘bly, the- preformed cover is imtially -
detacha.'b.’!:‘7 connected +o the preformed body 11'1 which the. plug

pins and assoc:Lated conductor terminals are mounted and in a

preferred embod.ment the preformed cover has protuberances
" which are smap fits in appropriately located holes or ‘recesses
25 1 : - '

in the preformed body.

7 In a preferred embodiment the prefonned cover
comprises a tOp and a side wall or side walls, an aperture o
being provided in a side wall or one of. the side walls being

,omitted to provide access for the flexible cable. )

E'ze preformed cover mey have protrudmg inwardly of
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connected to the preformed bpdy, they bear against the inner
ends of'the plug pins andrhold them firmly in position during
moulding of the plug body. Where'the'preformed body has
separétely formed cable-gripping means detachably mounfed on
the body, & rib or side wall of the preformed cover may hold
the_éable-gripping means firmly in position. Altermatively,
a side wall of the preformed cover and a neighbourihg part of
the preformed body ﬁay be appropriately shaped so as to co-
operate to form means for gripping the cable, or 2 side Wall~
of the preformea cover may be appropriately shaped so as to

form means for gripping the cable.

Where, for example, the moulded plug body is of urea
or polyester, preferabiy the preformed cover is of nylon or
polyester. , B e

The invention also includes an improved method of
manufacturing an improved electric plug assembly as herein-

before described, which .comprises the steps of effecting the

electrical and/or mechanical connections between the plug piné

and their associated conductor terminels and the electrical
connections between the cable conductors and the cpnductor
terminals; introducingrthé plugrpins and their associated
conductor terminals, with the cable conductors electrically
connected thereto, into ﬁoles and recesses in the front face
of the prefdrmed body so_that appropriate lengths of the pins
protfude from the rear face thereof; connecting to the pre-
formed body a preformed cover which is of a substantially -
hard eleetrically inéulating material and which is of such &
shape and form that it bears againét and overlies the imnner
ends of at least the line and neutral pins and associated -
eonductor terminals to hold seid pins firmly in position in
the preformedrbody:,and moulding therearound an electrically
insulating material to form a2 moulded plug body which wholly
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‘ or par‘bially encapsulates 'the preformed body, 'bhe preformed
cover and the plug pins and associa‘bed conduc'bor ‘berminals and
whic,h igs bo'lded to the insulatlng coverlng of a part of ‘bhe , 75;= '
lengths of the flez:.ble ‘cable. . )

5 ~ Where the plug assembly is 'bo *include means for '

- elec'i:rically connecting a2 car‘bridge %se be ween the line pin
and its associated conductor ‘berm:mal preferably said means
comprises two spaced electrlcal com:acts, one of wh_ch 1s ' ,
electri cally and/or mechanically connected ‘o ‘bhe line pin, -

10 and the other to its associa‘ted ccnductor termlnal before ‘they
- are in‘broduced into the ‘preformed body end. wh.lch are :Ln'brc—
duced into SlOuS in ‘bhe front face of ’the bod'y so 'that they

protrude in‘bo a ear‘brldge-ﬁzse recess in fbhe rear face of- the ,
body. ' '

15 Altema‘tively, the two spaced electr:.cal contacts L
T are carried on & s:.ngle pref‘ormed carrier or on 'bwo separa-{:e 7 -
preformed carriers of msulatlng mater:\.al, whlch con'tacts are

electrically and/or mechanlcally connected 'to the l:s.ne p:s.n and B

: i't.s associated conductor 'terminal before they are :Lntroduced mtc

20 the preformed body and wh:.ch are in roduced :Ln'to a. hole or holes
'in the front face of 'hhe body so 'hha‘t they protrude into a- :
, car‘tridge-fuse recess in the rear face of ‘the bady wi‘l:h their
: carrier or carriers. ﬁt'b:s.ng tigh'cly in the- hole or holes to
preven‘t insula‘ting material cf the plug body from en’cering the
25 fuse recess when it is moulded. around the preformed body, the
preformed cover and the pins and conductor terminals. R
Preferably, the Two - elec‘brical con‘tac'bs are carried on &
" carrier of rec‘bangular shape which is a tigh'b fit 1n a hole of i
ccrresponding shape, To ‘ensure ’tha-b 'I:he carrier is a tight fit
30 in the hole, preferably 'the walls of - the hole converge 'bowards
one another in a direction towards "c.‘ne rear face of 't.he pre=- 7
Fformed body and the side faces of 'hhe carrier are of comple-
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mentary ehape; the tightness of the fit thereby increasing as
the carrier is introduced into the hole from the front face of
the boéy. One or each of the electrical contacts preferably

is a sbring clip for gripping a terminal of a cartridge fuse and
alee is preferably of such a shape and size, having regard to
the size of its associated4hole, that when the carrier on which

7 the spring clin or clips is or.a"e carried is fully home in

10

the hole, the spring clip or clips effect & snap fit so that
the carrier cannot subsequently be withdrawn. '

The conductors ofrthe flexible cable may be electri-

cally connected to the conductor terminals in any convenient

manner, a crimped connection being preferred.

15

20

The invention also includes an electric plug assembly
of the kind described manufactured by the method as herein-.
before described

. TWo'preferred forms of 13A three pin electric plug
assembly of the kind described in accordance with the invention

will now be described, by way of example, with reference to the

accempanying drawings,in which:- -~ 4 -
e Flgure 1 is an exploded view of a pieformed body
(with the plug pins and conductor terminals omitted) and a

) préformed cover of one ‘plug assembly

Figure 2 is a front view of the plug assembly in
Figure l with the moulded plug body and prefozumd.cover omitted;

a5 . Figure 3 is a sectional side view taken on the line

III = ITI in Figure 2 with the preformed cover in position:

-
[

- * Pigure ¥ is 2 view, partly in section and partly in
elevation, of the fuse clips carrier with two fuse clips mounted

thereqn.. ,; oy
Ve e e
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Figure 5 is an exploded view of & preformed body

(with the plug plns ‘and conductor terminals omitted) and the
jpreformed cover: of an alternative three-pin electric plug
,assembiy in accordance With the invention'

Figure 6 is a front view of uhe plug assembly in N
Figure 5 with the moulded body and preformed cover omitted-*
end 7 7 N , ' 7 7
' Figure 7 isra sec*iondl'side view taken on*the’line
VII - VIT in Flgure 6 with the. preformed cover in positlon and,

with the conductors ‘and conductor term_nals omltted. T

Beferring to Figures 1 to. 4 the electrlc plug 7
assemoly comprises & prefbrmed body l of moulded plastics .

'insulating material such.as urea, a preformed cover 2 of

moulded plasties 1nsulating materlal such as nylon whlch is
detachably connected to the body 1 and encapsulatlng the cover '
2 and the body 1 in such a way that the rear face 4 of the '7
body is exposed, a plug body (not shown) of‘moulded thermo-'

7 piastics mauerial which is bonded to the insulating covering

20

rll of a flexible cable lO

The preformed body 1 has apertures El 22 and 23
through which protrude a line pln 24, a neutral pln 25 and
earth pin 26. Mecharlcally and electrically secured to the

:neutral pin 25 is a ‘conductor terminal - 28 to'which the"

neutral conductor lh of the flexible cable lO is elEctrically::

Vconnected by a crlmped connection 31. , A conductor termlnal

29 is mechanically -and electrically connected to the earth

' pin 26 and the earth conductor l5 of the flexible cable 10 1s

electrically connected to the terminal 29 by a crimped
connection 32 ) -

‘In snap engagement in a rectangular hole 33 in the .
preformed body 1l is & carrier 34 of moulded plastics maueriali

which carries at its opposite ends spring elips 35 and 36



0016269

-7 -

located in a cartridge~fuse recess 37 in the rear face 4 of
the body.  As will be seen on referring to Figure 3, the walls
of the gole 33 converge towards one another in a direction
towgrdé the rear face 4 of the body 1 and the side faces of
the carriér 34 are of complementary shape, the tightness of
the fit of the carrier in the hole thereby increasing as the
carrier'is introduced into the hole from the front face 5 of
the body. The spring clips 35 and j6rare each of such a shape
and size, having regard to the size of the hole 33, that when
the carrier 34 is fully home in the hole, the sprihg clips
effect a snap fit so that the carrier cannot subsequently be
witharawn. .

Mechanically and electrically connected to the line
pin 24 is a conductor terminal 27 which is electrically '
connected to the spring clip 35 through a length 30 of
conductor, one end of which is electrically connected to the
conductor terminal 27 by a crimped connection 38 and the
other end of which is electrically connected to tﬁé spring
clip 35 by a crimped connection 39; The line conduector 12
of +the ilexible cable 10 is electrically connected to the
spring clip 36 Ey a crimped connection 40. The spring clips
35 and 36 are electrically connected through a cartridge fuse
. )

The cartridge-fuse recess 37 in the rear face 4 of
the body 1 is closed by a removable cover 42,

The preformed cover 2,which overlies and provides =a
Vguard for the electrical conﬁections on the front face 5 of
the preformed body 1, is detachably commected to the body 1
through stepped flexible protuberances -6, which are in snap
engagement in holes 43 in the pfeformed body. The cover 2 has
inwardly directed ribs 7 which bear against the ends of the

conductor terminals connected to the pins and, when the cover
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is connected '[‘.o the body 1, serve to re'baln 'bhe plns in

_':heir aper’cures. At one end of. the cove*r' 2 1s an opening 9

. for pa.ssage of ~t;he flexlble cable lO, 'the cab’e belng grlpped .

T bo ;orevenu strain :rom being :mearted 'bo the cable eonductor

con:nec'tions by a separately :cormed cable—gripp:.ng member 45

" which engages in & slo‘t in t’ne oody 1 and is ‘held there:.n by L
"the cover 2. ' The cover 2 provides a guard agalnst an -

uncormected wire or unconnec ted W:Lres of a cable conduc'cor L

from being caused ‘co pro‘c*ude through’ the plug body (not -

10

' shown) durd ng the moulding operation.

n manufac‘tur"_ng 'the electrlc plug assembly shown

in the dram.ngs, the eonduc‘uor 'berminals are connected “to. the', o

pins and the cable conduc‘bor eonnec‘tlons are made before any o

of these parts are mounted on or in. 'bhe preformed body l

VWhen these connectlons ha\le been made, the pins 24 25 and.

26 are in‘t"oduced in‘bo the anertures 21, 22 a.nd 23, and the -
rcarrier 34 with 'i:he spring clips 35, 36 mounted "bhereon is - -
' in‘troduced into the hole 33 from the fron" face of 'the pre- _ "

formed 1 until the plns are - “ully insula'ted and the carrler

has snapped into plaee in the hole. The cover 2 1s nex‘t

- 7 de‘tachably connected 'to 'the preformed body l ...hereby

retaining the pins, and uhe cable-grippmg member 1-}5 wh::.ch
has p"eviously been applled to the flexible cable 10 and

engage in the slot in the body 1, in posrhion. The assembly

so0 formed is then placed in an appropriately shaped mould

‘and molten themoplastics mater:.a.l is mgec‘bed into t:ne 7
~mould to form plug body whic"x is bonded to 'bhe insula‘t:z.ng

covering 11l of the cable lO and which f‘ully encapsulates all '
- the eleotrical connections of the plug assembly, : leaving the S

.30

“pear face 4 oi‘ the body 1 exposed for inser‘tlon of an-
appropria’ce fuse- 41 and closure by the removable cover 42 o
' after Jthe plug body has cooled. ' T R S
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In the alternative electric plug assembly shown in

Figures 5 to 7, the preformed cover 102 has a raised portion
103 to allow a,cleéfance around the cable 104. = The preformed
body 10& has ﬁwo pairs of slots 105'and 106, each of which
receives én approXimafely U-shaped metal spring clip 107 and
108. An arm of each spring clip 107 and 108 passes through
a slot of eéch pair of Slots 105 and 106 so that the free ends
of 'the arms protrude into = cartridge—fuse:recess'109 in the,
rear face 110 of the preformed body 101. A cartridge fuse lll;
_ electrically conhects the spring clips 107 and 108. The 1line
pin 112 is meéhanicallj’and electricelly conneéted to one of
the spring clips 107 by & strip of shaped metal sheet 113.

In all other respects the electric plug assembly shown in '
| Figures 5 to 7 is substantially the same.as that in Figures 1
to 4.



0016269

-10 -

What we claim is -

1. An electricjplng assembly of ﬁhe kind,whichlccmprisesr

" a preformed body of electrically inSulating:materiai,'at"

least two plug pinsrand associated;ccndnctcr ﬁefminalsri
mounted in the preformed body, the ccndnctcfs,of'a,lengfhd

of flexible insulated multi-conductcr'cable befng'electrically'
connected to approprlate terminals of the plug and a

moulded plug body of electrlcally 1nsulatlng materlal Whlch
vholly or partlally encapsulates the¢preformed,body and the

_plug pins and associated ccnductor ﬁerm inals w1th an apprcprﬂate
jilength of each pin protrudlng from the rear face of the plug
assemblyrand which 1s permanently_bonded to the 1nsnlau1ng
covering of a part of the length'of the cable, characterised '

in that a preformed cover (2) of an elecfrically ineulatingr
material'that is substantially'hafder'than the mouldedfinsulating
material of the plug brdy is encapsulated 1n the moulded plug body
and is of such a shape and farm and is so connected to the pre;ormed :
body (1) that it bears agalnst and overlies the inner ends of at
least the line and neutral pins- (24, 25) and assoc1aued conductor

 terminals (17 18) uhereby to hold said plns firmly in posltlon in
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the preformed body and to form a guard between said terminéls

and the outer part of the plug body..

2. An electric plug assembly as claimed in Claim 1,
characterised in that the preformed cover bears against
and overlies the inner ends of all the pins and associated

conductor terminals.

3. An electric plug assembly as claimed in Claim 1 or

Claim 2, characterised in that the preformed cover is

initially detachably connected to the preformed body in
which the plug pins ahd associated conductor terminals

are mounted.

4.,  An electric plug assembly as claimed in Claim 3.
characterised in that the'preformed cover hes-protuberances

(6) which are snap fits in appropriately located holes (43)'

or recesses in the preformedrbody.

5. An electric plug assembly as claimed in any one of
the preceding Ciaims,characterised in that the preformed
cover comprises a top and a side wall or side walls, an
aperture (9) being provided in a side wall, or one of the

side walls being omitted, to provide access for the flexible
cable. '

6. An electric plug assembly as claimed in any one of
the breceding Claims., characterised in that the preformed
cover has protruding inwardly of its top, ribs (7) which
are so positioﬁed that, when the cover 1s connected to the

preformed body., they bear against the inner ends of the plug
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'3p1ﬁs and assoeiated conducpor ﬁermlnals and hold them

ery in positloh 1n the_p:eformed body."

7. An elec‘t’”lc P-' Ug asqembly as Claimed ln any one R

;of the precedlng Cla ms, 1n whlch,means are prov1dedffiff
f?for electrieally connectlng a cartrldge fuse between,,5 
- the line pin and tbe assoc1ated cond ctor termlnaL
characzerlsed 1n phat sald cartrﬂdge fuse conrectlng
means comprmses two spaced electrlcal contacts /35 30)

5- mouaued on é carrser or carrleps (34) Whlch flts or flt

- tlghEZy in hole or holes (33) 1n the preformed body,,

. the contacts protrudlng Into a fuse recess (37) in the ,;2‘57

rrear face of the preformed body

77;8. ' An electrlc plug'assembly as clalmed 1n Clalm 7,

in Whl ch the two electrlcal contacts of ﬁhe cartrldge e
i'fuse conpeCclng’means are mounted on a 51ngle preformed
7 carrler,chereczerlsed 1n that the carrler 1s of rectangular
o shape and the hole 1n the preformed body in wh_ch the carrler

?ﬁs a tlght Ilt is of correspondlng shape -and has walls Wthh

'riconverge towards one another in a dlrectlon towards the

- rear face of the preformed body, the 81de faces of the carrler

being of complementary sbape,—

'479;:7 A method of maﬂufecturlng an electrlc plug assembly

'tin accordance: Tlth any one of the precedlng Clalms. characterlsed

in- “that the meﬁhod comprmses the steps ofreffectlngf he electrlcal:

"and/or mechanical connections between the plug'plns:and thelr
' a55001ated conductor termlnals and the eleotrlcal connectlons

' betmeen uhe cable conducto“s and the conduczor terminals' -
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introducing the plug,pihs and their associated conductor -
terminals, with the cable conductors electriéally connected
thereto, into holes and recesses in the front face of the
preformed body so %hat appropriate 1eﬁgths'df'the pins protrude
from thé rear face thereof: connecting to the preformed body

g preformed cover which is of a substantially hard électrically
insulating materiairand Which is of such a shape and form that
it bears against and overlies the inner ends of at least the
‘line and neutral pins and associated conductor terminals to
hold said pins firmly in positioﬁ in the rreformed body: and .
moulding therearound an electrically insulat.ng material to 7
form a mouldedrplug body which Wholly or partially encapsulétes

the preformed body, the preformed céver and the plug pins and

associated conductor terminals and which is bonded to the
insulating covering of a part of the length of the flexible

cable.

10. A method of manufacturing an electrical plug assembly

as claimed in Claim 9 characterised in that, before the preformed
cover is connected to the preformed body, electrical and/or '
mechanical connections are effected between two spaced elecfrical
cohtacts'mounted—on a preformed,carrier of a cartridge'fusé o
connecting means and the 1line pin and its associated terminal,r
-and the carrier is fitted tightly into & hole in the preformed

~ body from the front face of the body so that the two spaced
electrical contacts protrude into a fuse recess in the rear

face of the preformed body.
o E. k. ROSS GOWER
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