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Description

This invention relates to spark plug connectors
for use with the spark plugs of an internal combustion
engine, and to a method of manufacturing such con-
nectors.

Certain internal combustion engine designs in-
corporate a well which may be of the order of 100mm
in depth, and at the base of which the spark plugs are
located. Problems encountered with such a design in-
clude the difficulty of engagement of a connector
with, and disengagement of the connector from, the
spark plug, adequate insulation between the conduc-
tive components of the connector and the walls of the
well, and the secure fixing of the connector in position
against vibration in use. British patent application GB-
A-2165000A discloses a spark plug connector for use
in an internal combustion engine where the spark
plugs are disposed at the bases of respective wells.
The connector disclosed in GB-A-2165000A is disad-
vantageous in that it is an assembly of four separately
formed components and as such is expensive and
time consuming to produce. The region at which the
connector is gripped to effect insertion or removal is
formed from a soft rubber to provide sealing but by
virtue of this softness handling of the connector may
be impaired. It is an object of the present invention to
provide a spark plug connector wherein these and
other allied problems are overcome.

A spark plug connector in accordance with a first
aspect of the present invention comprises a high ten-
sion lead terminated at one end with a terminal for re-
ceiving a corresponding terminal of a spark plug, an
elongate, flexible, electrically insulating sleeve within
which are housed an end region of said high tension
lead and the terminal attached thereto, the lead ex-
tending from one end region of said sleeve, and the
opposite end region of the sleeve being open to re-
ceive, in use, the terminal region of the spark plug for
mating engagement with said terminal of said lead,
characterized by a rigid, electrically insulating body
within which said one end region of said sleeve is sup-
ported, said one end region of said sleeve having at
least one laterally outwardly extending, integral pro-
trusion exposed by way of a respective window in the
wall of the rigid body.

Preferably said lead is bent, as it exits from said
sleeve, to lie generally at right angles to the length of
the sleeve, and is maintained in such orientation rel-
ative to the sleeve by the body.

Desirably said one end region of said sleeve in-
cludes a plurality of angularly spaced, radially out-
wardly extending, integral protrusions, said protru-
sions extending radially outwardly through respective
windows in said rigid body.

Preferably said rigid body is shaped to facilitate
manual gripping of the connector.

In accordance with a second aspect of the pres-
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ent invention there is provided a method of manufac-
turing a spark plug connector comprising the steps of
introducing a terminated end of a high tension lead
into an elongate, flexible, electrically insulating
sleeve so that the terminated end of the lead is re-
ceived within the sleeve and the lead extends from
one end region of the sleeve, the opposite end region
of the sleeve being open to receive, in use, a mating
terminal region of a spark plug, the method being
characterized by moulding a rigid, electrically insulat-
ing body around said one end region of said sleeve
said one end region of the sleeve having at least one
integral laterally outwardly extending protrusion
around which said rigid body is moulded so that the
protrusion extends through the body.

Preferably the method includes the step of dis-
placing the lead, where it extends from the sleeve, pri-
or to moulding the body, so that the projecting portion
of the lead lies substantially at right angles to the
sleeve, and then arranging the moulding of said body
such that said moulded body holds the lead in the
chosen orientation.

Conveniently the step of moulding the body is
such that the body is moulded around a plurality of ra-
dial protrusions integral with the sleeve, whereby the
protrusions extend through the moulded body.

One example of the invention is illustrated in the
accompanying drawings wherein,

Figure 1 is a side elevational view of a spark plug

connector,

Figure 2 is a plan view of the connector shown in

Figure 1,

Figure 3 is a sectional view on the line 3-3 in Fig-

ure 1,

Figure 4 is a front elevational view of the connec-

tor of Figure 1,

Figure 5 is a sectional view on the line 5-5 in Fig-

ure 4, and

Figure 6 is a side elevational view of the portion

of the high tension lead and the terminal carried

thereby, which is received within the flexible
sleeve of the connector.

Referring to the drawings the spark plug connec-
tor comprises a conventional high tension electrical
lead 11 conveniently incorporating radio frequency
suppression, the lead comprising an electrical con-
ductive core in a multi-layer electrically insulating
sheath, and being terminated at one end with a resil-
ient, tubular, metal terminal 12. The lead 11 extends
into one end of the terminal 12, the terminal 12 being
crimped around the lead and being electrically con-
nected to the core thereof. The other end of the ter-
minal is open to receive, as a push fit, the terminal
post of a spark plug.

The terminated end region of the lead 11 is re-
ceived within an elongate, flexible, electrically insu-
lating sleeve 13 formed from silicon-rubber. In the ex-
ample shown in the drawings the sleeve 13 is 120mm
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in length but it will be understood that the length of
the sleeve 13 is determined by the depth of the spark
plug well of the engine with which the connector is to
be utilized. The internal bore of the sleeve 13 is shap-
ed at one end 14 to receive and grip the terminal end
region of a spark plug. Adjacent the region 14 the
bore of the sleeve includes a region 15 which in use
grips the terminal 12 and the associated region of the
lead 11 inserted into the sleeve. Next the bore in-
cludes a region 16 through which the lead 11 extends
as a close fit, and finally the bore terminates, at its
end remote from the region 14, in a region 17 which
grips the lead 11. The open end of the region 17 is
chamferred to permit the projecting portion of the
lead 11 to be bent to lie at an angle to the length of
the sleeve 13. It will be recognised that the lead 11
extends from the end of the sleeve 13 remote from
the bore portion 14, the terminal 12 being within the
bore of the sleeve 13 so that in use the terminal end
region of a spark plug must be introduced into the por-
tion 14 of the bore of the sleeve to matingly engage
the terminal 12.

Externally the sleeve 13 is of plain cylindrical
form throughout the majority of its length, but adja-
cent the end where the lead 11 protrudes the sleeve
includes a short tapering region 13a and four integral,
equiangularly spaced, radially outwardly extending
protrusions 18.

The final component of the spark plug connector
illustrated in the drawings is a rigid, moulded synthet-
ic resin, electrically insulating body 19 at one end of
the sleeve 13. The connector is manufactured by cut-
ting an appropriate length of high tension lead 11 and
terminating it at one end with a terminal 12. The ter-
minated end of the lead is then introduced into a re-
spective preformed sleeve 13 so that the terminal 12
seats within the region 15 of the bore of the sleeve,
the remainder of the lead extending within the bore
and issuing therefrom at the open end of the region
17. The end of the sleeve 13 carrying the protrusions
18 is then introduced into a mould and the projecting
portion of the lead 11 is bent to lie at a chosen, pre-
determined, angle to the length of the sleeve. In the
example illustrated in the drawings the lead extends
substantially at right angles to the sleeve 13, and in
practice the angle subtended between the axis of the
sleeve 13 and the projecting length of the lead 11 is
95°. The body 19 is then moulded around the end re-
gion of the sleeve 13 and the projecting portion of the
lead 11. The material of the body conveniently is poly-
butylene terephthalate and when the body 19 hard-
ens it retains the chosen angular orientation of the
sleeve 13 and the projecting portion of the lead 11.

The shaping of the mould which is utilized in
moulding the body 19 around the end region of the
sleeve 13 is such that the body 19 includes, at its free
end, a finger grip portion 21 for facilitating manual
gripping and manipulation of the connector in use,
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and an integral collar 22 which tightly encircles the ta-
pering portion 13a and the ajoining region of the
sleeve 13 to provide rigid support for the sleeve 13 at
its end which will be uppermost in use. Moreover, the
wall of the mould is engaged by the free ends of the
protrusions 18 so that during moulding the material of
the body flows around the sides, but not the ends, of
the protrusions and thus the body 19 is formed with
windows through which the protrusions 18 project. It
will be noted that the collar 22 of the body 19 equian-
gularly spaced apertures 23 through which the
sleeve 13 is exposed. The apertures 23 are provided
by four projections on the mould wall which locate and
supportthe sleeve 13 during moulding of the body 19.

The free end surfaces of the protrusions 18 de-
fine parts of a common imaginary cylinder the diam-
eter of which matches the diameter of the respective
spark plug well of the associated internal combustion
engine. Thus during insertion of the connector into its
respective well the collar 22 of the body 19, and in
particular the tapering portion thereof, centralizes
the connector within the well so that the open end of
the sleeve aligns with and receives the terminal end
region of the spark plug, and the protrusions 18 en-
gage the wall of the spark plug well so as to locate
the connector within the well.

In some engine designs there may be very little
head-room above the open end of the spark plug well
or wells, and thus the body 19 ensures that the pro-
jecting portion of the respective lead 11 project at an
appropriate angle. The rigid body 19 supports the
flexible sleeve 13 during insertion and removal of the
connector and its shaping facilitates manual handling
of the connector. The electrically insulating nature of
the sleeve 13 ensures that the terminal 12 is ad-
quately electrically insulated from the wall of the
spark plug well of the engine.

It will be recognised that the shaping of the body
19 can be varied to suit the intended application of the
connector. Moreover, although it is preferred to form
the body 19 as a one piece moulding it may, in certain
circumstances, be chosen to mould the body 19 with
an open free end so that the lead 11 can protrude ax-
ially, and to provide the body 19 with a snap-on cap
which closes the end of the body, and deflects the
lead 11 to a chosen angle. The snap-on cap could car-
ry identifying indicia which of course may need to be
different for different applications. In such circum-
stances a common body moulding would be provided
and only the indicia on the snap-on cap would
change.

Claims
1. Aspark plug connector comprising a high tension

lead (11) terminated at one end with a terminal
(12) for receiving a corresponding terminal of a
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spark plug, an elongate, flexible, electrically insu-
lating sleeve (13) within which are housed an end
region of said high tension lead (11) and the ter-
minal (12) attached thereto, the lead (11) extend-
ing from one end region (17) of said sleeve (13),
and the opposite end region (14) of the sleeve
(13) being open toreceive, in use, the terminal re-
gion of the spark plug for mating engagement
with said terminal (12) of said lead (11) the con-
nector being characterized by a rigid, electrically
insulating body (19) within which said one end re-
gion of said sleeve is supported, said one end re-
gion (17) of said sleeve (13) having at least one
laterally outwardly extending, integral protrusion
(18) exposed by way of a respective window in
the wall of the rigid body (19).

A connector as claimed in claim 1 characterized
in that said lead (11) is bent, as it exits from said
sleeve (13), to lie generally at right angles to the
length of the sleeve (13), and is maintained in
such orientation relative to the sleeve (13) by the
body (19).

A connector as claimed in claims 1 or claim 2
characterized in that said one end region (17) of
said sleeve (13) includes a plurality of angularly
spaced, radially outwardly extending, integral
protrusions (18), said protrusions (18) extending
radially outwardly through respective windows in
said rigid body (19).

A connector as claimed in any one of claims 1 to
3 characterized in that said rigid body (19) is
shaped to facilitate manual gripping of the con-
nector.

A method of manufacturing a spark plug connec-
tor comprising the steps of introducing a termin-
ated end of a high tension lead (11) into an elon-
gate, flexible, electrically insulating sleeve (13)
so that the terminated end of the lead (11) is re-
ceived within the sleeve (13) and the lead (11) ex-
tends from one end region (17) of the sleeve (13),
the opposite end region (14) of the sleeve being
open to receive, in use a mating terminal region
of a spark plug, the method being characterized
by moulding a rigid, electrically insulating body
(19) around said one end region (17) of said
sleeve (13), said one end region (17) of the
sleeve (13) having at least one integral laterally
outwardly extending protrusion (18) around
which said rigid body (19) is moulded so that the
protrusion (18) extends through the body (19).

A method as claimed in claim 5 characterized by
the step of displacing the lead (11), where it ex-
tends from the sleeve (13), prior to moulding the
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body, (19) so that the projecting portion of the
lead (11) lies substantially at right angles to the
sleeve (13), and then arranging the moulding of
said body (19) such that said moulded body (19)
holds the lead (11) in the chosen orientation.

A method as claimed in claim 5 or claim 6 char-
acterized in that the step of moulding the body
(19) is such that the body (19) is moulded around
a plurality of radial protrusions (18) integral with
the sleeve (13), whereby the protrusions (18) ex-
tend through the moulded body (19).

A method as claimed in any one of claims 5 to 7
characterized in that the mould has a plurality of
projections which engage and support the sleeve
(13) during moulding of the body (19), the projec-
tions leaving apertures (23) in the body (19).

Patentanspriiche

1.

Ziindkerzensteckverbindung mit einer Hoch-
spannungsleitung (11), die an einem Ende mit ei-
nem Anschluf® 12 endet zum Aufnehmen eines
entsprechenden Anschlusses einer Ziindkerze,
einer langlichen, flexiblen, elektrisch isolieren-
den Hiilse (13), in der ein Endbereich der Hoch-
spannungsleitungen (11) und der daran ange-
brachte AnschluB (12) aufgenommen sind, wobei
sich die Leitungen (11) von einem Endbereich
(17) der Hiilse (13) erstreckt und der gegeniiber-
liegende Endbereich (14) der Hiilse (13) offen ist
zum Aufnehmen bei Benutzung des Anschluflbe-
reiches der Ziindkerze zum passenden Eingriff
mit dem AnschluB (17) der Leitung (11),

wobei die Steckverbindung gekennzeichnet ist
durch einen starren elektrisch isolierenden Kor-
per (19), innerhalb von dem der eine Endbereich
der Hiilse gelagert ist, wobei der eine Endbereich
(17) der Hiilse (13) mindestens einen sich seit-
wérts nach aufen erstrekkende angeformten
Vorsprung (18) aufweist, der durch ein entspre-
chendes Fenster in der Wand des starren Kor-
pers (19) offenliegt.

Steckverbindung nach Anspruch 1,

dadurch gekennzeichnet, dal die Leitung (11)
gebogen ist, wihrend sie aus der Hiilse (13) her-
austritt, so da sie im allgemeinen im rechten
Winkel zu der Langer der Hiilse 13 liegt, und daf
sie in solcher Orientierung relativ zu der Hiilse 13
durch den K&rper 19 gehalten wird.

Steckverbindung nach Anspruch 1 oder An-
spruch 2,

dadurch gekennzeichnet, da® der eine Endbe-
reich (17) der Hiilse (13) eine Mehrzahl von in
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Winkelabstanden voneinander, sich radial nach
aullen erstreckenden angeformten Vorspriingen
(18) aufweist, wobei sich die Vorspriinge (18) ra-
dial nach aufien durch entsprechende Fenster in
dem starren Korper (19) erstrecken.

Steckverbindung nach einem der Anspriiche 1 bis
3!

dadurch gekennzeichnet, dall der starre Kdrper
(19) zum Erleichtern des manuellen Ergreifens
der Steckverbindung geformt ist.

Verfahren zum Herstellen einer Ziindkerzen-
steckverbindung mit den Schritten des Einfiih-
rens eines mit einem Anschluf versehenen En-
des einer Hochspannungsleitung (11) in eine
langliche, flexible, elektrisch isolierende Hiilse
(13) so, daR das mit einem Anschluf versehene
Ende der Leitung (11) in der Hiilse (13) aufge-
nommen wird und sich die Leitung (11) von einem
Endbereich (17) der Hiilse (13) erstreckt, wobei
der gegeniiberliegende Endbereich (14) der Hiil-
se offen ist zum Aufnehmen bei Benutzung eines
passenden Anschlulbereiches einer Ziindker-
ze, wobei das Verfahren gekennzeichnet ist,
durch GielRen eines starren, elektrisch isolieren-
den Korpers (19) um den einen Endbereich (17)
der Hiilse (13) wobei der eine Endbereich (17) der
Hiilse (13) mindestens einen angeformten, sich
seitwérts nach aullen erstreckenden Vorsprung
(18) aufweist, um den der starre Kérper (19) so
gegossen wird, dall der Vorsprung (18) sich
durch den Kérper (19) erstreckt.

Verfahren nach Anspruch 5,

gekennzeichnet durch den Schritt des Verset-
zens der Leitung (11), wo sie sich von der Hiilse
(13) erstreckt, vor dem GieRRen des Kdrpers (19),
so dal der vorstehende Abschnitt der Leitung
(11) im wesentlichen in rechten Winkeln zu der
Hiilse (13) liegt, und dann Anordnen des GieRens
des Kérpers (19) so, da der gegossenen Kdrper
(19) die Leitung (11) in der gewahlten Orientie-
rung halt.

Verfahren nach Anspruch 5 oder Anspruch 6,
dadurch gekennzeichnet, dall der Schritt des
GielRens des Kérpers (19) so ist, daR der Kérper
(19) um eine Mehrzahl von radialen Vorspriingen
(18) gegossen wird, die an die Hiilse (13) ange-
formt sind, wodurch sich die Vorspriinge (18)
durch den gegossenen Kérper (19) erstrecken.

Verfahren nach einem der Anspriiche 5 bis 7,

dadurch gekennzeichnet, dal die Guliform eine
Mehrzahl von Vorspriingen aufweist, die an die
Hiilse (13) wéhrend des GieRens des Korpers
(19) angreifen und sie stiitzen, wobei die Vor-
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spriinge Offnungen (23) in dem Kdrper (19) hin-
terlassen.

Revendications

Connecteur de bougie d’allumage comprenant un
fil d’amenée haute tension (11) terminé a une ex-
trémité par une borne (12) dans laquelle vient se
loger une borne correspondante d’'une bougie
d’allumage, un manchon allongé flexible (13) pro-
curant une isolation électrique, a l'intérieur du-
quel sont logées une région terminale dudit fil
d’amenée haute tension (11), ainsi que la borne
(12) quiy estfixée, le fil d’amenée (11) s’étendant
depuis une région terminale (17) dudit manchon
(13), et larégion terminale opposée (14) du man-
chon (13) étant ouverte pour que vienne s’y loger,
lors de sa mise en service, la région de borne de
la bougie d’allumage en contact d’accouplement
avec ladite borne (12) dudit fil d’amenée (11), le
connecteur étant caractérisé par un corps rigide
(19) procurant une isolation électrique, a l'inté-
rieur duquel est supportée ladite premiére région
terminale dudit manchon, ladite premiére région
terminale (17) dudit manchon (13) comportant au
moins une saillie solidaire (18) s’étendant latéra-
lement vers I'extérieur, exposée au moyen d’'une
fenétre respective pratiquée dans la paroi du
corps rigide (19).

Connecteur selon la revendication 1, caractérisé
en ce que ledit fil d’amenée (11) est plié lorsqu’il
sort dudit manchon (13), pour venir se disposer
en formant généralement un angle droit par rap-
port a la longueur du manchon (13), et est main-
tenu dans une telle orientation par rapport au
manchon (13) par le corps (19).

Connecteur selon la revendication 1 ou 2, carac-
térisé en ce que ladite premiére région terminale
(17) dudit manchon (13) englobe plusieurs sail-
lies solidaires espacées angulairement (19)
s’étendant radialement vers I'extérieur, lesdites
saillies (18) s’étendant radialement vers I'exté-
rieur & travers des fenétres respectives prati-
quées dans ledit corps rigide (19).

Connecteur selon I'une quelconque des revendi-
cations 1 & 3, caractérisé en ce que ledit corps ri-
gide (19) est fagonné pour faciliter une préhen-
sion manuelle du connecteur.

Procédé de fabrication d’'un connecteur de bou-
gie d’allumage, comprenant les étapes consistant
a introduire une extrémité d’un fil ’amenée haute
tension (11) munie d’'une borne dans un manchon
allongé flexible (13) procurant une isolation élec-
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trique de telle sorte que I'extrémité du fil d’ame-
née (11) munie d'une borne vienne se loger a I'in-
térieur du manchon (13) et de telle sorte que le
fil d’amenée (11) s’étende depuis une région ter-
minale (17) du manchon (13), la région terminale
opposée (14) du manchon étant ouverte pour que
vienne s’y loger par accouplement, lors de sa
mise en service, une région de borne d’une bou-
gie d’allumage, le procédé étant caractérisé par
le fait de mouler un corps rigide (19) procurant
une isolation électrique autour de ladite premiére
région terminale (17) dudit manchon (13), ladite
premiére région terminale (17) du manchon (13)
comportant au moins une saillie solidaire (18)
s’étendant latéralement vers I'extérieur, autour
de laquelle ledit corps rigide (19) est moulé de tel-
le sorte que la saillie (18) s’étende a travers le
corps (19).

Procédé selon la revendication 5, caractérisé par
I'étape consistant a déplacer le fil d’amenée (11)
a I'endroit ou il s’étend depuis le manchon (13),
avant de procéder au moulage du corps (19), si
bien que la partie du fil d’'amenée (11) faisant sail-
lie se dispose essentiellement a angle droit par
rapport au manchon (13) et ensuite, & arranger le
moulage dudit corps (19) de telle sorte que ledit
corps moulé (19) maintienne le fil d’amenée (11)
dans l'orientation choisie.

Procédé selon la revendication 5 ou 6, caractéri-
sé en ce que I'étape de moulage du corps (19) est
telle que le corps (19) est moulé autour de plu-
sieurs saillies radiales (18) solidaires au man-
chon (13), les saillies (18) s’étendant a travers le
corps moulé (19).

Procédé selon I'une quelconque des revendica-
tions 5 a 7, caractérisé en ce que le moule pos-
séde plusieurs saillies qui viennent s’engrener
avec le manchon (13) tout en le supportant au
cours du moulage du corps (19), les saillies lais-
sant des ouvertures (23) pratiquées dans le
corps (19).
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