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(57) Abstract

An ignition system of an engine has a coil which is spaced
away from an igniter to protect the coil from heat of a combustion
chamber and combustion gas leakage. The electrical connections be-
tween the coil and igniter of current design practice have not per-
formed satisfactorily due to loosening of connections, absorbtion of
energy within the connectors and the escape of electrical energy.
The present ignition extender (24) overcomes these shortcomings by
resiliently biasing a first electrical conducting core (26) into contact
with a source of high energy (14) and a second electrical conduction
core (30) into contact with an igniter (12) and insulating the first and
-| second electrical conducting cores (26, 30) and a biasing and pro-
viding mechanism (34) from the surrounding environment by sur-
rounding them with a first and second telescopingly arranged insu-
lating members (38, 42). When included in an engine (16), the exten-
der (24) is combined with a shield (44) to further protect and in-
crease the functional life of the components.
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Description

ENGINE IGNITION SYSTEM WITH AN INSULATED AND EXTENDABLE EXTENDER

Technical Field .
This invention relates generally to spark

ignited engines and more particularly to ignition
systems having ignition extenders located between the
1o Ssource of high energy and the igniter.

Background Art

Spark ignited engines of today use three
primary types of ignition systems between the high

15 energy source and the igniter. 1In these three systems,
the coil is positioned away from the spark plug. The
spacing assures that the coil is away from the heat
source which can damage and destroy the working
capability of the coil.

20 The first system uses an external coil and a
spark plug connected by a high voltage wire lead. When
these wires age and become worn, the high energy being
transmitted from the coil to the plug can escape. The
escaping energy can be a shock hazard or if the engine

25 is located in a high fuel environment may set off an
exXplosion. '

A second system includes an integral coil and
an elongated spark plug with a threaded connection
between the coil and the spark plug. The threaded

30 connection between the coil and the plug requires a
critical alignment therebetween. The location of plug
and coil with reference to interference with other
engine components such as intake manifolds, exhaust
manifolds and &alve coveré may cause assembly

35 problems. If improperly assembled, the threaded
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connection can become loose due to engine vibration and
allow the high energy being transmitted'between the
coil and plug to escape causing shock hazards and
explosions. Moreover, the elongated spark plugs are
constructed with an outer metal case causihg the plugs

‘'to act as a capacitor. The plugs can absorb between

3000 and 4000 volts rather than conducting this energy
to the tip of the igniter.

The third system includes an integral coil
with a threaded connection, a spark plug and a threaded
extender fixedly attached to the coil and the plug.
The alignment problem as discussed éarlier also exists
and the loosening problem is further enhanced because
of an added connection. None of the systems as
described above provide for a reliable extension
between the coil and spark plug.

The present invention is directed to
overcoming one or more of the problems as set forth

above.

Disclosure of the Invention

In one aspect of the invention an ignition
extender is adapted for use in an engine to connect
between an igniter and a source of high energy. The
extender comprises a first electrically cdnducting core
contacting one of the igniter and the source of high
energy, a second electrically conducting core
contacting the other of the igniter and the source of
high energy, means for axially biasing apart the first
and second electrically conducting cores and for
providing a_connection between the first and second
electrically conducting cores so that electrical energy
passes therethrough, and means for insulating the first
electrically conducting core, the second electrically
conducting core and the biasing and providing means so
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that substantially all of the electrical energy passing
therethrough is transmitted from the source of high
energy to the igniter.
In another aspect of the present invention an
5 insulated ignition system is provided for use in an
engine having a combustion chamber and a cover attached
to the engine and having a portion spaced therefrom.
The ignition system comprises an igniter extending into
the combustion chamber, a source of high energy
10 connected to the portion of the cover, a shield
extending between and sealably connected to the cover
and the engine and having an axially extending passage
between the source of high energy and the igniter, and
an insulated, resiliently biased extendable ignition
15 eXtender disposed in electrical conducting contact with
the source of high energy and the igniter and
‘positioned within the passage of the shield.
) The present invention provides an extender
which is insulated and resiliently biased extendably
20 between the igniter and the source of high energy.
Furthermore, the biased first and second electrically
conducting cores and the telescoping first and second
outer tubular insulating members provide a positive
electrical contact between the igniter and the source
25 of high energy while guarding against shock hazards and
explosions.

Brief Description of the Drawings

Fig. 1 is a profile view of an engine
30 illustrating an ignition system using the extender;
Fig. 2 is a partial section taken along the
line II-II of Fig. 1l; and
Fig. 3 is an enlarged section view taken
through the axial centerline of the extender.

35
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Best Mode for Carrying Out the Invention

Referring now to the drawing, an ignition
system 10 having an igniter 12, in this case a spark
plug, and a source of high energy 14 or a conventional
ignition coil is shown used with an engine 16 in Fig.
1. The engine 16 as shown in Figs. 1 and 2 is of a
conventional spark ignited configuration and includes a
combustion chamber 18 wherein the igniter 12 extends
into the combustion chamber 18, a cover 20 attached to
the engine 16 and a portion 22 of the cover 20 spaced
from the igniter 12 and a source of high energy 14.

The ignition system 10 includes an insulated
ignition extender 24 which is best shown in Fig. 3.

The extender 24 is connected between the spark plug 12
and the coil 14. The extender 24 comprises a first
electrically conducting core 26 which contacts the coil
14 at one end and has a protrusion 28 at the other

end. A second electrically conducting core 30 contacts
the spark plug 12 at one end and has a protrusion 32 at
the other end. The extender 24 further comprises means
34 for axially biasing apart the first and second cores
26,30 and for providing an electrical connection
between the first and second cores 26,30. In this
embodiment the biasing means 34 is a compression spring
made of electrical conducting material and fitted
around the protrusions 28,32 of the first and second
cores 26,30. A means 36 for insulating the first core
26, the second core 30 and the means 34 for biasing and
providing is also comprised in the extender 24. The
first and second electrically conducting cores 26,30
can be made of aluminum,'copper or other electrical
conductors.

The insulating means 36 includes a first outer
tubular insulating member 38 fixedly attached to and
surrounding at least a portion of the second core 30,

.5
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surrounding the biasing and providing means 34 and
slidably surrounding the first core 26. The insulating
member has a small portion 40 which protrudes beyond
the second core 30 and surrounds the igniter 12. The
insulating means 36 further includes a second outer
tubular insulating member 42 connected to and
surrounding at least a portion of first core 26. The
first member 38 telescopingly slidingly extends into
the second member 42. The preferred material for the
first and second outer tubular insulating members 38,42
is a polytetrafluorethene material but could be any
other material having similar insulating qualities.

Further included with the extender 24 when
used with the engine 16 is a shield 44 extending
between and sealably connected to the cover 20 and the
engine 16. The shield 44 is made of a metallic
material which is in frictional contact with the cover
20 and the engine 16. -A passage 46 is provided
substantially axially concentric with the spark plug 12
and the coil 14 within the shield 44.

As an alternative the extender could be used
with a diesel or turbine engine using a glow plug or
another type of igniter.

Industrial Applicability

During operation of the spark ignited engine
16, a flow of electrical energy passes from the coil 14
to the first electrically conducting core 26 through
the compression spring 34 and the second electrically
conducting core 30 and in turn to the spark plug 12.
The spark plug 12 produces a spark and ignites the
combustable mixture in the combustion chamber 18. The
compression spring 34 exerts an axial force between the
first core 26 and the second core 30 providing positive
electrical contact between the coil 14 and the first
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core 26 and between the spark plug 12 and the second
core 30. The protrusions 28,32 of the first core 26
and second core 30 guide and center the spring 34. The
insulating members 38,42 insure that substantially all
of the electrical energy passes through the cores 26,30
and the spring 34. The small portion 40 of the first
member 38 protruding beyond the second core 30 prevents
loss of energy and arcing between the electrical
contact and the environment. The telescoping
arrangement of the first and second insulating members
insures that the cores 26,30 and spring 34 are
insulated to prevent the escape of electrical energy
regardless of the length of extension of the cores
26,30 and the spring 34.

The shield 44 is assembled between the cover
20 and the engine 16 to isolate the coil 14, extender
24 and the spark plug 12 from the environment. The
shield 44 is in frictional contact with the cover 20
and the engine 16 so that possible explosions within
passage 46 are confined therein.

The ignition extender 24 set forth above
provides an arrangement insuring that substantially all
of the energy is transmitted from the coil 14 to the
spark plug 12. The biasing and providing means 34
insures that positive electrical contact is méde
between the cores 26,30 and the coil 14 and spark plug
12 respectively. The insulating means 36 being
telescoping provide an insulating environment around
the cores 26,30 and the spring 34 regardless of the
length of the extension and the shield 44 seals and
protect the extender 24 from deteriation by foreign
materials such as o0il and acids within the cover 20.

Other aspects, objects apd advantages of'this
invention can be obtained from a study of the drawings,
the disclosure and the appended claims.

A
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Claims

1. An insulated ignition extender (24)
adapted for use in an engine (16) to connect between an
igniter (12) and a source of high energy (14),
comprising: '

a first electrically conducting core (26)
adapted to contact one of the igniter (12) and the
source of high energy (14);

a second electrically conducting core (30)
adapted to contact the other of the igniter (12) and
the source of high energy (14);

means (34) for axially biasing apart the first
and second electrically conducting cores (26,30) and
for providing a connection between the first and second
electrically conducting cores (26,30) so that
electrical energy passes therethrough; and

means (36) for insulating the first
electrically conducting core (26), the second
electrically conducting core (30) and the biasing and
providing means (34) so that substantially all of the
electrical energy passing therethrough is transmitted
from the source of high energy (14) to the igniter (12).

2. The ignition extender (24) of claim 1
wherein said insulating means (36) includes a first
outer tubular insulating member (38) fixedly attached
to and surrounding at least a portion of one of the
first and second electrically conducting cores (26,30),
surrounding the biasing and providing means (34) and
slidably surrounding at least a portion of the other of
the first and second electrically conducting cores
(26,30).
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3. The ignition extender (24) of claim 2
wherein the insulating means (36) further includes a
second outer tubular insulating member (42) connected
to and surrounding at least a portion of the'other of
the first and second electrically conducting cores
(26,30), said first insulating member (38) including a
portion 40 extending beyond said one electrically '
conducting core (26,30).

4., The ignition extender (24) of claim 3
wherein said first outer tubular insulating member (38)
telescopingly extends into said second outer tubular

insulating member (42).

5. The ignition extender (24) of claim 1

- wherein the biasing and providing means (34) is a

compression spring.

6. The ignition extender (24) of claim 5
wherein the compression spring (34) is in electrically
conducting abutment with the first and second
electrically conducting cores (26,30).

7. The ignition extender (24) of claim 3
wherein said first and second outer tubular insulating
members (38,42) are made of a polytetrafluorethlene
material. '

8. The ignition extender (24) of claim 1
wherein the first and second electrically conducting
cores (26,30) are aluminum.
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9. An ignition system (24) for use in an
engine (16) having a combustion chamber (18) and a
cover (20) attached to the engine (16) and having a
portion (22) spaced therefrom, comprising:
5 an igniter (12) extending into the combustion
chamber (18);
a source of high energy (14) connected to the
portion (22) of the cover (20);
a shield (44) extending between and sealably
10 connected to the cover (20) and the engine (16), said
shield (44) having an axially extending passage (46)
therein; and
an insulated, resiliently biased extendable
ignition extender (24) disposed in electrical
15 conducting contact between the source of high energy
(14) and the igniter (12) and positioned within the
passage of the shield. i
10. The ignitioﬁ.system (10) of claim 9
20 wherein the extender (24) includes a first electrically
conducting core (26) adapted to contact one of the
igniter (12) and the source of high energy (14), a
second electrically conducting core (30) adapted to
contact the other of the igniter (12) and the source of
25 high energy (14), means (34) for axially biasing apart
the first and second electrically conducting cores
(26,30) and means for insulating (36) the first
electrically conducting core (26), the second
electrically conducting core (30) and the biasing and
30 providing means (34) so that substantially all of the
electrical energy passing therethrough is transmitted
from the source of high energy (14) to the igniter (12).

35
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11. The ignition system (10) of claim 9
wherein said insulating means (36) includes a first
outer tubular insulating member (38) fixedly attached
and surrounding at least a portion of one of the first
and second electrically conducting cores (26,30),
surrounding the biasing and providing means (34) and
slidably surrounding at least a portion of the other of
the first and second electrically conducting cores
(26,30).

12. The ignition system (10) of claim 11
wherein the insulating means (36) further includes a
second outer tubular insulating member (42) connected
to and surrounding at least a portion of the other of
the first and second electrically conducting cores
(26,30), said first outer tubular insulating member
(38) including a portion (40) extending beyond said one
electrically conducting core (26,30).

13. The ignition system (10) of claim 11
wherein said first outer tubular insulating member (38)
telescopingly extends into said second outer tubular
insulating member (42).

14, The ignition system (10) of claim 10
wherein the first and second electrically conducting
cores (26,30) are aluminum.

15. The ignition system (10) of claim 9
wherein the biasing and providing means (34) is a
compression spring.

16. The ignition system (10) of claim 12
wherein said first and second outer tubular insulating
members (38,42) are made of a polytetrafluorethlene
material.
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17. The ignition system (10) of claim 9
wherein the source of high energy (14) is a standard
ignition coil.

18. The ignition system (10) of claim 9
wherein the igniter (12) is a spark plug.

19. The ignition system (10) of claim 9
wherein the shield (44) is in frictional contact with.
the cover (20) and the engine (16).

20. The ignition system (10) of claim 9
wherein the shield (44) is a metallic material.
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