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Description

[0001] The present invention relates to ignition coils,
particularly, but not exclusively, ignition coils which are
directly attached to the spark plugs of internal combustion
engines.

[0002] Independentignition coils (also known as "pen-
cil-type coils") are commonly mounted directly to the
spark plugs of an internal combustion engine. Such coils
typically include co-axially arranged secondary and pri-
mary coils which are wound around respective support
spools. Each coil is typically attached to the support spool
by way of a resin which holds them in place during as-
sembly and operation.

[0003] Pencil-type coils are normally mounted very
close to the engine combustion chambers and are there-
fore subjected to a continual heating/cooling cycle
throughout their operational lifetime. The variation in the
thermal expansion properties of the co-axially arranged
materials in the ignition coil can cause stresses and
strains within the coil which result in components break-
ing over time. This produces reliability problems.

[0004] One type of ignition coil having improved resist-
ance to stresses and strains is described in United States
Patent Publication No. 2003/0122645 Al.

[0005] According to the present invention there is pro-
vided an ignition coil comprising:

a core member;

a secondary support spool around the core member;
a secondary coil around the secondary support
spool; a primary support spool around the secondary
coil; and

a primary coil around the primary support spool,
wherein resilient thermal expansion de-coupling
means comprising a resilient sheath buffer capable
of expanding and contracting in a radial direction is
provided between the primary support spool and the
primary coil characterised in that the resilient sheath
buffer is provided with a radially outwardly extending
protrusion adjacent the primary coil in order to allow
resilient axial movement of the primary coil relative
to the primary support spool.

[0006] Preferably, the resilient thermal expansion de-
coupling means is provided between the first coil and first
support spool. Optionally, the resilient thermal expansion
de-coupling means is provided between the second coil
and second support spool.

[0007] Preferably, the resilient thermal expansion de-
coupling means comprises a resilient sheath buffer ca-
pable of expanding and contracting in a radial direction
i.e. normal to the co-axis. More preferably, the resilient
sheath buffer is also capable of movement in an axial
direction. Preferably, said movementin the axial direction
is aresult of relative axial movement between the primary
coil and primary support spool.

[0008] Typically, the material comprising the resilient
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thermal expansion de-coupling means comprises a ma-
terial having a Young’s Modulus in the region of 10 to
100Mpa at approximately 170°C and typically has a wall
thickness in the region of 0.1 to 0.5 mm.

[0009] Preferably, the resilient sheath buffer is provid-
ed with a radial protrusion adjacent at least one end of
the resilient sheath buffer such that resilient axial move-
ment of the primary coil relative to the primary support
spool is possible.

[0010] Typically, the primary support spool comprises
a tubular synthetic member around which the resilient
thermal expansion de-coupling means and primary coil
may be arranged.

[0011] Typically, the secondary support spool com-
prises a tubular synthetic member around which the sec-
ondary coil may be wound.

[0012] Preferably, a shrink tube is provided around the
core member.
[0013] Embodiments of the present invention will now

be described, with reference to the following figures, in
which:-

Fig. 1 is a isometric partial cut-away view of an igni-
tion coil according to the present invention;

Fig. 2 is a cross section of the co-axial layers of the
apparatus of Fig. 1 taken along the view A-A,

Fig. 3 is a more detailed view of the lower portion of
the ignition coil shown in Fig. 1; and

Fig. 4 is a isometric view showing a section of the
co-axial layers shown in Fig. 2.

[0014] Anignition coil unit 10 comprises an ignition cir-
cuit case 12 which houses the coil circuitry (not shown),
a core housing 14 and a boot 16 which allows connection
to a spark plug (not shown).

[0015] Referring to Fig. 2, co-axial layers within the
core housing 14 comprise a core member 18, shrink tube
37, epoxy resin layer 20, secondary support spool 22,
secondary coil 24, epoxy insulation layer 26, primary sup-
port spool 28, resilient thermal expansion de-coupling
buffer 30, primary coil 32 and casing 34. An outer pro-
tective sheath 36 (Fig. 3) is also provided around the mid-
section of ignition coil 10.

[0016] The core member 18 is typically formed from
an elongate silicon steel member.

[0017] The secondary support spool 22 is typically a
tube formed from a synthetic resin and houses the core
member 18 therein via a shrink tube 37 and a layer of
epoxy resin 20. In addition to its securing properties, the
layer of resin 20 also provides electrical insulation be-
tween the core member 18 and the outer coils 24, 32.
[0018] Secondary coil 24 is formed from a wire wound
around the secondary support spool 22 thousands of
times. In the present embodiment the wire has approxi-
mately 1500 turns.

[0019] The epoxy insulation layer 26 and shrink tube
37 act as electrical insulators between the primary and
secondary coils.
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[0020] Primary support spool 28 is positioned around
the epoxy insulation layer 26 and may be held to some
extent thereby. The primary support spool 28 is similar
in construction to the secondary support spool 22 with
appropriate dimensional modifications; however, a lip L
also projects radially outward from the outer circumfer-
ence of the primary support 28. This lip L allows secure
abutment against a shoulder 35 of the casing 34 and
provides a gap A between the shoulder 35 and the coil
32 / buffer 30 as discussed subsequently.

[0021] The resilient thermal expansion de-coupling
buffer 30 comprises any material (such as silicon rubber)
which is capable of withstanding the heating conditions
of the surrounding environment and which is capable of
expanding and contracting to accommodate the differ-
ential expansion and contraction of the components sur-
rounding it. In this regard, the buffer may typically com-
prise a sleeve having a wall thickness of between 0.1mm
and 0.5mm and a Young’s Modulus of 10 to 100 MPa at
170°C.

[0022] A radially extending protrusion P is provided
around the lower circumference of the buffer 30 as shown
in Fig. 3. This sits against the upper surface of lip L and
resiliently supports coil 32 as discussed subsequently.
[0023] Primary coil 32 is formed by a wire wound
around the buffer 30 and primary support spool 28 many
hundreds of times. In the present embodiment, the wire
is provided with approximately 200 turns. Primary coil 32
typically has a lower co-efficient of thermal expansion
than the rest of the components in the ignition coil 10 and
the effects of this will be discussed subsequently.
[0024] In use, as the ignition coil 10 heats up from an
initial cold state, each of the co-axial layers described
will expand in the axial direction (Ax in Fig. 3) and radial
direction (Ra in Fig. 3) according to their respective co-
efficient of thermal expansion. The primary wire may be
regarded as a composite material since it comprises cop-
per wire combined with an epoxy. This results in a com-
posite material which has a co-efficient of thermal expan-
sion that is significantly less than that of the other layers.
However, the buffer 30 is able to accommodate these
differences in expansion of the layers by radially expand-
ing or contracting as required. In addition, the protrusion
P of the buffer in conjunction with the support provided
by lip L allows resilient relative axial movement between
the primary coil 32 and primary spool 28 to occur. Such
a protrusion P may be provided at either or both of the
high voltage and low voltage ends of the ignition coil 10.
[0025] The expansion and compression of the buffer
30 therefore allows stresses between the primary coil 32
and primary support 28 (which would otherwise occur
during heating and cooling of the ignition coil 10) to be
alleviated. This de-coupling of stresses increases the lon-
gevity and reliability of the ignition coil 10.

[0026] Modifications and improvement may be made
to the foregoing, for example:-

[0027] Although, the embodiment described only has
a buffer 30 between the primary coil 32 and the primary
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support spool 28 it would be possible to have a buffer
between the secondary coil and the secondary support
if desired. In addition, it would be possible to arrange the
primary coil inside of the secondary coil.

Claims
1. Anignition coil comprising:-

a core member (18);

a secondary support spool (22) around the core
member (18);

asecondary coil (24) around the secondary sup-
port spool (22);

a primary support spool (28) around the second-
ary coil (24); and

a primary coil (32) around the primary support
spool (28), wherein resilient thermal expansion
de-coupling means (30) comprising a resilient
sheath buffer (30) capable of expanding and
contracting in a radial direction is provided be-
tween the primary support spool (28) and the
primary coil (32) characterised in that the re-
silient sheath buffer (30) is provided with a radi-
ally outwardly extending protrusion (P) adjacent
the primary coil (32) in order to allow resilient
axial movement of the primary coil (32) relative
to the primary support spool (28).

2. Anignition coil according to claim 1, wherein the re-
silient sheath buffer (30) is also capable of move-
ment in an axial direction where said movement in
the axial direction is a result of relative axial move-
ment between the primary coil (32) and primary sup-
port spool (28).

3. An ignition coil according to any preceding claim,
wherein the material comprising the resilient thermal
expansion de-coupling means (30) comprises a ma-
terial having a Young’s Modulus in the region of 10
to 100Mpa at approximately 170°C.

4. Anignition coil according to claim 3, wherein the ma-
terial comprising the resilient thermal expansion de-
coupling means (30) further has a wall thickness in
the region of 0.1 to 0.5 mm.

5. An ignition coil according to any preceding claim,
wherein the primary support spool (28) comprises a
tubular synthetic member around which the resilient
thermal expansion de-coupling means (30) and pri-
mary coil (32) are arranged.

6. An ignition coil according to any preceding claim,
wherein the secondary support spool (22) comprises
a tubular synthetic member around which the sec-
ondary coil (24) is wound.
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An ignition coil according to any preceding claim,
wherein a shrink tube (37) is provided around the
core member (18).

Patentanspriiche

1.

Ziindspule umfassend:-

Kernstick (18);

sekundére Unterstiitzungsspule (22) um das
Kernstlick (18);

sekundéare Spule (24) um die sekundare Unter-
stitzungsspule (22);

primare Unterstiitzungsspule (28) um die se-
kundére Unterstutzungsspule (24); sowie
primare Spule (32) um die priméare Unterstit-
zungsspule (28), wobei zwischen der priméaren
Unterstutzungsspule (28) und der priméaren
Spule (32) ein nachgiebiges, bei Warme expan-
dierendes Entkupplungsmittel (30) mit einem
nachgiebigen Puffermantel (30), derin der Lage
ist, sich radial auszudehnen und zu kontrahie-
ren, bereitgestellt wird; dadurch charakteri-
siert, dass der Puffermantel (30) benachbart
zur primaren Spule (32) einen sich radial nach
aulRen ausdehnenden Vorsprung (P) aufweist,
um eine nachgiebige Axialbewegung der prima-
ren Spule (32) relativ zur priméren Unterstiit-
zungsspule (28) zu ermdglichen.

Zundspule nach Anspruch 1, wobei der nachgiebige
Puffermantel (30) ebenso in der Lage ist, sich axial
zu bewegen, wobei besagte Axialbewegung aus der
relativen Axialbewegung zwischen der priméren
Spule (32) und der priméren Unterstutzungsspule
(28) resultiert.

Ziundspule gemaR einem beliebigen der vorstehen-
den Anspriiche, wobei das bei Warme expandieren-
de Entkupplungsmittel (30) ein Material mit einem
Young-Modulus im Bereich von 10 bis 100 Mpa bei
ca. 170 °C umfasst.

Ziundspule geméal Anspruch 3, wobei das nachgie-
bige, bei Warme expandierende Entkupplungsmittel
(30) ein Material umfasst, welches des Weiteren eine
Wandstarke im Bereich von 0,1 bis 0,5 mm aufweist.

Zindspule geman einem beliebigen der vorstehen-
den Anspriiche, wobei die primare Unterstiitzungs-
spule (28) ein rohrenférmiges, synthetisches Bauteil
aufweist, um welches das nachgiebige, bei Warme
expandierende Entkupplungsmittel (30) und die pri-
mare Spule (32) angeordnet sind.

Zindspule geman einem beliebigen der vorstehen-
den Anspriiche, wobei die sekundére Unterstiit-
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zungsspule (22) ein réhrenférmiges, synthetisches
Bauteil aufweist, um welches die sekundare Spule
(24) angeordnet ist.

Zundspule gemaR einem beliebigen der vorstehen-
den Anspriiche, wobei um das Kernstick (18) ein
Schrumpfschlauch (37) bereitgestellt wird.

Revendications

Bobine d’allumage, comprenant :

un élément de noyau (18) ;

un bobinage de support secondaire (22) autour
de 'élément de noyau (18) ;

une bobine secondaire (24) autour du bobinage
de support secondaire (22) ;

un bobinage de support primaire (22) autour de
la bobine secondaire (24) ; et

une bobine primaire (32) autour du bobinage de
support primaire (28), dans laquelle des moyens de
découplage de dilatation thermique élastique (30)
comprenant un tampon en gaine élastique (30) ca-
pable de se dilater et de se contracter dans une di-
rection radiale, sont prévus entre le bobinage de
support primaire (28) et la bobine primaire (32),
caractérisée en ce que le tampon en gaine élasti-
que (30) est pourvu d’une projection (P) s’étendant
radialement vers I'extérieur, adjacente a la bobine
primaire (32) afin de permettre un mouvement axial
élastique de la bobine primaire (32) par rapport au
bobinage de support primaire (28).

Bobine d'allumage selon la revendication 1, dans
laquelle le tampon en gaine élastique (30) est aussi
capable de mouvement dans une direction axiale,
ledit mouvement dans la direction axiale étant un
résultat d’'un mouvement axial relatif entre la bobine
primaire (32) et le bobinage de support primaire (28).

Bobine d’allumage selon I'une quelconque des re-
vendications précédentes, dans laquelle le matériau
constituant les moyens de découplage élastique de
dilatation thermique (30) comprend un matériau
ayant un module d’élasticité dans la plage de 10 a
100 Mpa a approximativement 170 °C.

Bobine d’allumage selon la revendication 3, dans
laquelle le matériau constituant les moyens de dé-
couplage élastique de dilatation thermique (30) pré-
sente en outre une épaisseur de paroi dans la plage
de 0,1 a2 0,5 mm.

Bobine d’allumage selon I'une quelconque des re-
vendications précédentes, dans laquelle le bobinage
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de support primaire (28) comprend un élément syn-
thétique tubulaire autour duquel sont agencés les
moyens de découplage élastique de dilatation ther-
mique (30) et la bobine primaire (32).

5
Bobine d’allumage selon I'une quelconque des re-
vendications précédentes, dans laquelle le bobinage
de support secondaire (22) comprend un élément
synthétique tubulaire autour duquel est enroulée la
bobine secondaire (24). 10
Bobine d’allumage selon I'une quelconque des re-
vendications précédentes, dans laquelle un tube ré-
tractable (37) est prévu autour de I'élément de noyau
(18). 15
20
25
30
35
40
45
50
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