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(54) Spark plug connector

(57)  Spark Plug Electrical Connector for connecting
an ignition coil to a spark plug especially for use with an
engine in which a spark plug is located within a deep and
bent well while the ignition coil is outside the well, the
connector comprising an electrically insulating tubular
boot inside of which is an electrically conductive means
connecting the coil to the spark plug. To accommodate
the bent well the electrically conductive means is bent
accordingly and serves as a strengthening member ex-
tending from the spark plug end to the coil end.
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Description
TECHNICAL FIELD

[0001] Thisinvention relates to a spark plug connector
for an internal combustion engine.

BACKGROUND OF THE INVENTION

[0002] Spark plugs are known to have a male terminal
protruding from a ceramic portion. A high voltage ignition
wire terminal is press fitted and thereby sits onto the male
terminal of the spark plug. This high voltage electrical
connection is surrounded by an elastomeric, electrically
insulating boot which is integral to the ignition wire pro-
truding from the spark plug and fits snuggly around the
upper ceramic portion of the spark plug. In addition to
the boot’s insulating characteristics, the boot also as-
sures that the high voltage electrical connection remains
clean and free of moisture thereby providing a strong and
efficient spark within the combustion chamber.

[0003] In today’s complex engines, the spark plug is
often positioned into a deep well typically surrounded by
an electrically grounded and heat dissipating engine
block. After insertion into the well the spark plug is thread-
ably engaged to the engine block.

[0004] The latest’'s engines have an even more com-
plex and compact design resulting in a non straight spark
plug well, the well presenting a small bend. To accom-
modate the bent well, the spark plug connectors are bent
accordingly. To properly assemble the connector onto
the spark plug, one common solution is an external han-
dle that enables the operator to firmly engage the soft
boot onto the spark plug terminal ensuring a correct elec-
trical connection. As a consequence, the state of the art
product is complex, costly and requires space to accom-
modate for the connector and for the external handle.

SUMMARY OF THE INVENTION

[0005] The object of the presentinvention is to resolve
these problems by proposing a connector simple in de-
sign, cheaper and more compact. More specifically, the
invention proposes a spark plug electrical connector for
connecting an ignition coil to a spark plug of an engine
in which a spark plug is located within a well, the con-
nector comprising an electrically insulating tubular boot
having a spark plug open end and a coil open end and
inside of which are an electrically conductive means con-
necting the coil to the spark plug and a strengthening
member extending substantially from the spark plug open
end to the coil open end.

[0006] Additional advantageous features of the inven-
tions are that:

the strengthening member is an element of the elec-
trically conductive means. The strengthening mem-
ber is an elongated rod having a first end oriented
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toward the spark plug and a second end oriented
toward the coil:

the connector makes at least one bend between
the spark plug open end (36) and the coil open
end, this in order to accommodate the bend of
the well;

the rod is bent;

the electrically conductive means comprises a
first spring connected to the spark plug and a
second spring connected to the ignition coil;
the rod is provided with a first plate at its first
end, the first plate being in contact with the first
spring and a second plate at its second end, the
second plate being in contact with the second
spring, both plates being substantially flat and
orthogonal to the rod,

the electrically conductive means comprising
the first spring, the first plate, the rod, the second
plate and the second spring is maintained inside
the boot thanks to a retaining means comprising
an internal shoulder provided with the boot and
located in the vicinity of the first open end and
against which the first spring is in abutment and
an elastic ring positioned in a groove located
inside the boot in the vicinity of the second open
end and against which the second spring is in
abutment;

the bootis made of soft material such as silicone;
all surfaces of the electrically conductive means
are smooth without sharp angle so that during
assembly when the electrically conductive
means is inserted into the boot, and during serv-
ice, the boot is not damaged.

[0007] Additionally the present invention teaches a
process to manufacture the spark plug connector com-
prising the steps of:

- molding a bent boot in soft material such as silicone,

- manufacturing a bent rod to the same angle as the
bent boot,

- inserting the first spring and locating it in abutment
against the shoulder,

- partially straightening the boot while the bent rod,
provided with the two plates, is forced in the boot.

- inserting the second spring and locating it in contact
with the second plate,

- positioning the elastic ring inside the groove.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Other advantages of the present invention will
be readily appreciated as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying figures wherein:



3 EP 2 234 225 A1 4

Figure 1is a section of an internal combustion engine
in the area of the spark plug;

Figure 2 is a section of the connector object of the
invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0009] Figure 1 represents a portion of an engine block
10 with a spark plug 12 an ignition coil 14 and a spark
plug connector 16.

[0010] To ease the description, and without any inten-
tion to limit it, the orientation "bottom to top" is, as per
Figure 1, "from the spark plug to the ignition coil".
[0011] The spark plug 12 is threaded in the engine
block 10 at the bottom of a well 18. The spark plug 12 as
an electrodes end, located in the combustion chamber
of the engine, and a ceramic portion from which is pro-
truding a male terminal 20 emerging at the bottom 22 of
the well 18.

[0012] The ignition coil 14 is fixed (fixation mean not
represented) onto the engine block 10 at the top end 24
of the well 18. The well 16 is bent with the bottom end
22 extending along a lower axis A1, and the top end 24
extending along an upper axis A2. The lower axis A1 and
the upper axis A2 make an angle X. The angle X is pref-
erably between 160° and 180°, but could go to 135°.
[0013] The spark plug connector 16 extends inside the
well 18 from the spark plug 12, where it is connected onto
it, to the ignition coil 14, whereto itis also connected. The
connector 16 is bent by the angle X, as is the well 18.
[0014] Figure 2 details the elements of the spark plug
connector 16. The connector 16 comprises a tubular boot
30 having an internal surface 32 and an external surface
34, the boot 30 having an annular circular section. The
boot 30 extends, along axis A1, from a spark plug end
36, to a coil end 38 along axis A2, the boot 30 being open
at both ends 32, 34. The tubular boot 30 is bent by the
angle X. Preferably, the boot 30 is made of one single
piece.

[0015] In the vicinity of the spark plug end 36, the in-
ternal surface 32 of the boot 30 is provided with a shoulder
42 restricting, toward the spark plug end 36, the internal
section of the boot 30.

[0016] In the vicinity of the coil end 38, the internal
surface 32 of the boot 30 is provided with an annular
groove 44 where an internal elastic ring 46 is located.
[0017] The shoulder 42 and the elastic ring 46 are re-
taining means for the internal elements of the connector
16.

[0018] In the vicinity of the spark plug end 36, the ex-
ternal surface 34 of the boot 30 is provided with a set of
radially extending discs forming lips 48 that, as shown
onfigure 1, are in sealing contact with the well 18 so that,
no dust nor other particles can accumulate around the
spark plug 12.

[0019] The boot 30 is made of soft and electrically iso-
lating material such as silicone.

[0020] Inside the boot, the connector 16 comprises a
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first conical spring 50 with large end on abutment against
the shoulder 42 and small end oriented upward.

[0021] The connector 16 comprises a second conical
spring 52 with large end on abutment against the elastic
ring 44 and small end oriented toward downward.
[0022] Between the two conical springs 50, 52 is po-
sitioned a rod 54 having a spark plug extremity 56 ex-
tending along axis A1 and a coil extremity 58 extending
along axis A2. The rod 54 is bent as per the angle X. The
rod 54 is metallic and constitutes a strengthening mem-
ber for the connector 16.

[0023] The rod 54 extremities 56, 58 are integrally pro-
vided with flat heads 60 62 forming plates. The spark
plug extremity 56 is provided with the first plate 60 radially
extending from axis A1. Similarly, the coil extremity 58
is integrally provided with the second plate 62 radially
extending from axis A2.

[0024] The first conical spring 50 is on abutment
against the first plate 60 by its small end. Similarly, the
second conical spring 52 is on abutment against the sec-
ond plate 62 by its small end.

[0025] The two conical springs 50, 52, the two plates
60, 62 and the rod 54 are of electrically conductive ma-
terial.

[0026] To avoid damaging the internal surface 32 of
the boot 30, either during assembly of the connector or
in operation, the surfaces of the electrically conductive
elements are smooth without any sharp angle.

[0027] The distance from the shoulder 42 to the inter-
nal grove 44 is slightly smaller than the cumulated free
length of the two conical springs 50, 52 added to the
thickness of the two plates 60, 62 and the length of the
rod 54. Therefore when assembled the two conical
springs 50, 52, the two plates 60, 62 and the rod 54 are
in slight compression ensuring a tight contact between
the various elements and, when plugged onto the spark
plug 12 and onto the ignition coil 14, providing electrical
continuity from the spark plug 12 to the ignition coil 14.
[0028] When assembled, the bent of the boot 30 and
the bent of the rod 54 are centered on a same point O.
[0029] The manufacturing and assembly process of
the connector 16 comprise the following steps:

The bent tubular boot 30 is molded of soft material
such as silicone.

[0030] The rod 54 is manufactured and equipped with
the integral heads 60, 62 forming plates.

[0031] The rod 54 is bent to make the angle X.
[0032] The first spring 50 is inserted inside the tubular
boot 30 and positioned on abutment against the shoulder
42.

[0033] The boot 30is partially straightened and the rod
54 is inserted inside and positioned so that the first plate
60 comes in contact against the first spring 50.

[0034] The second spring 52 is positioned inside with
small end in contact against the second plate 62.
[0035] The electrically conductive elements being in



5 EP 2 234 225 A1 6

place, the assembly is slightly axially compressed so that
the elastic ring 46 can be positioned inside the groove 44.
[0036] This description is not intended to limit the
teaching of the present invention. A number of variants
are possible such as, the elastic ring 46 being replaced
by a second shoulder similar to the shoulder 42; the
heads 60 62 of the rod having a different shape still en-
suring an abutment for the springs 50 52 and a good
electrical continuity; in fact the springs 50 52, here de-
scribed conical could be different as they adapt on a va-
riety of spark plugs and coils; the electrically conductive
elements, here described as five components - two
springs, one rod, two plates - could be integral into one
piece. Also the process could optionally include the direct
manufacture of arod 54 having the angle X (e.g. a molded
rod) instead of a rod manufactured straight then being
bent.

Claims

1. Spark Plug Electrical Connector (16) for connecting
an ignition coil (14) to a spark plug (12) especially
for use with an engine (10) in which a spark plug (12)
is located within a deep well (18) while the ignition
coil (14) is outside the well (18), the connector (16)
comprising an electrically insulating tubular boot (30)
having a spark plug open end (36) and a coil open
end (38) and inside of which is an electrically con-
ductive means (50, 60, 54, 62, 52) connecting the
coil (14) to the spark plug (12) characterized in that
the connector (16) comprises a strengthening mem-
ber (54) positioned inside the boot (30), the strength-
ening member (54) extending substantially from the
spark plug open end (36) to the coil open end (38).

2. Connector (16) as set forth in claim 1 characterized
in that the strengthening member (54) is an element
of the electrically conductive means (50, 60, 54, 62,
52).

3. Connector (16) as set forth in any of the preceding
claim characterized in that the strengthening mem-
ber (54) is an elongated rod (54) having a first end
(56) oriented toward the spark plug (12) and a sec-
ond end (58) oriented toward the coil (14).

4. Connector (16) as set forth in any of the preceding
claim characterized in that the connector (16)
makes at least one bend (X) between the spark plug
open end (36) and the coil open end (38).

5. Connector (16) as set forth in claim 3 and 4 charac-
terized in that the rod (54) is bent (X).

6. Connector (16) as set forth in any of the preceding
claim characterized in that the electrically conduc-
tive means (50, 60, 54, 62, 52) comprises a first
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10.

11.

12.

13.

14.

spring (50) that is connected to the spark plug (12).

Connector (16) as set forth in any of the preceding
claim characterized in that the electrically conduc-
tive means (50, 60, 54, 62, 52) comprises a second
spring (52) that is connected to the ignition coil (14).

Connector (16) as set forth in claims 3 and 6 in com-
bination with any other claim characterized in that
the rod (54) is provided with a first plate (60) at its
first end (56), the first plate (60) being substantially
flat and orthogonal to the rod (54), the first plate (60)
being in contact with the first spring (50).

Connector (16) as set forth in claims 3 and 7 in com-
bination with any other claim characterized in that
the rod (54) is provided with a second plate (62) at
its second end (58), the second plate (62) being sub-
stantially flat and orthogonal to the rod (54), the sec-
ond plate (62) being in contact with the second spring
(52).

Connector (16) as set forth in claims 3, 6, 7, 8 and
9 characterized in that the electrically conductive
means (50, 60, 54, 62, 52) comprising the first spring
(50), thefirst plate (60), the rod (54), the second plate
(62) and the second spring (52) is maintained inside
the boot (30) thanks to aretainingmeans (42, 44, 46).

Connector (16) as set forth in claim 10 character-
ized in that the retaining means (42, 44, 46) com-
prises an internal shoulder (42) provided with the
boot (30) and located in the vicinity of the first open
end (36) and against which the first spring (50) is in
abutment and an elastic ring (46) positioned in a
groove (44) located inside the boot (30) in the vicinity
of the second open end (38) and against which the
second spring (52) is in abutment.

Connector (16) as set forth in any of the preceding
claim characterized in that the boot (30) is made
of soft material such as silicone.

Connector (16) as set forth in claim 12 character-
ized in that all surfaces of the electrically conductive
means (50, 60, 54, 62, 52) are smooth without sharp
angle so that during assembly when the electrically
conductive means (50, 60, 54, 62, 52) is inserted
into the boot (30), and during service, the boot (30)
is not damaged.

Process to manufacture a Spark plug connector (16)
comprising a bent boot (30) and a bent rod (54) as
described in the claims 5, 8, 9, 11 and 12 the man-
ufacturing process comprising the steps of:

- molding a bent boot (30) in soft material such
as silicone,
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- manufacturing a bent rod (54) to the same an-
gle (X) as the bent boot (30),
- inserting the first spring (50) and locating it in
abutment against the shoulder (42),
- partially straightening the boot (30) while the &
bent rod (54), provided with the two plates (60,
62), is forced in the boot (30).
- inserting the second spring (52) and locating
it in contact with the second plate (62),
- positioning the elastic ring (46) inside the 10
groove (44).
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