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(54) Title: ELECTRIC SPARK PLUG

(57) Abstract: An electric spark plug is used for igniting fuel in a cylinder of a gaso-
line engine. Preferably, the electric spark plug is electrically discharged on a sphere-to-
sphere electrical discharge basis, in which leading ends of a central electrode (10)
and a ground electrode (11) which are installed in an electric spark plug body (1) are
spherically shaped electrodes (10a, 11a). Accordingly, a concentrative spark discharge
occurs due to an electrical path breakdown between the two spherical electrodes (10a,
11a) without a partial discharge. As aresult, the spark flames become strong, to thereby
burn fuel in the cylinder quickly and increase power of the engine. Also, the electrodes
are not nearly worn, to thereby raise no discharge voltage increase and discharge time
delay. Also, areplacement period of spark plugs becomes remarkably long. The spark
plug has not nearly suffered from the circumstances in the cylinder.
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ELECTRIC SPARK PLUG

Technical Field
The present invention relates to an electric spark plug
for use in an ignition device which burns fuel in cylinders of

a gasoline engine.

Background Art

A conventional ignition plug called an electric spark
plug has a central plug and a ground plug both of which
electrodes are shaped to be electrically discharged on a plate-
to-plate electric discharge basis. When a certain voltage is
applied between the two electrodes, an electric field becoﬁes
unequally distributed, and the electric field is concentrated
on aq\finite protrusion of the end of the electrode. As a
result, since a pre-discharge starts from the finite
protrusion, an electric spark is not so strong to ignite and
burn fuel strongly. Also, a discharge voltage becomes high and
an ignition time is delayed according to severe wear of the
electrodes, to thereby cause a decreased engine power output.
Also, since the electric spark plug are greatly influenced by
circumstances of the cylinder, the life of the electric spark
plug is reduced to thereby shorten a replacement period

thereof.
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Disclosure of the Invention

To solve the above problems, it is an object of the
present invention to provide an electric spark plug in which
leading ends of a central electrode and a ground electrode
which are installed in an electric spark plug body are
spherically-shaped or dome-shaped electrodes to accomplish an
approximate point charge and equal electric field, and to make
an interval between the two electrodes smaller than diameter of
the sphere of the electrode. Accordingly, a concentrative spark
discharge occurs due to an electrical path breakdown between
the two spherical electrodes without a partial discharge. As a
result, the spark flames become strong, to thereby burn fuel in
the cylinder quickly and increase power of the engine. Also,
the electrodes are not nearly worn, to thereby raise no
dischargé voltage increase and discharge time delay. Also, a
replacement period of spark plugs becomes remarkably long due
to having no performance deterioration.

To accomplish the above object of the present invention,
according to an aspect of the present invention, there is
provided an electric'spark plug which is coupled to a cylinder
head in a fuel engine to ralse an electric spark discharge and
thus burn fuel in the cylinder, the electric spark plug
comprising: an electric spark plug body having a central
electrode and a ground electrode both of which leading ends are

formed of spherically shaped electrodes, respectively.
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To accomplish the above object of the present invention,
according to another aspect of the present invention, there is
also provided an electric spark plug which is coupled to a
cylinder head in a fuel engine to raise an electric spark
discharge and thus burn fuel in the cylinder, the electric
spark plug comprising: an electric spark plug body having a
central electrode and a ground electrode both of which leading
ends are formed of dome-shaped electrodes, respectively.

To accomplish the above object of the present invention,
according to still another aspect of the present invention,
there is also provided an electric spark plug which i1s coupled
to a cylinder head in a fuel engine to raise an electric spark
discharge and thus burn fuel in the cylinder, the electric
spark plug comprising: an electric spark plug body having a
central electrode and a ground electrode either of which
leading ends is formed of a spherically-shaped electrode or a

dome-shaped electrode.

Brief Description of the Drawings

The above and other object and advantages of the present
invention will become more apparent by describing the preferred
embodiment thereof in more detail with reference to the
accompanying drawings in which:

FIG. 1 is a perspective view of an entire electric spark

plug according to the present invention;
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FIG. 2 is a perspective view of essential portions of the
electric spark plug according to another embodiment of the
present invention;

FIG. 3 is a perspective view of essential portions of the
electric spark plug according to still another embodiment of
the present invention;

FIG. 4 is a perspective view of essential portions of the
electric spark plug according to yet another embodiment of the
present invention;

FIG. 5 is a perspective view of essential portions of the
electric spark plug according to yet still another embodiment
of the present invention; and

FIG. 6 is a perspective view of essential portions of the
electric spark plug according to a further embodiment of the

present invention.

Best Mode for Carrying out the Invention

Hereinbelow, an electric spark plug according to the
present invention will be described with reference to the
accompanying drawings. The like or same elements are assigned
the like or same reference numerals all over the drawings, for
convenience of explanation.

As shown in FIG. 1, an electric spark plug which is
coupled to a cylinder head in a fuel engine to raise an

electric spark discharge and thus burn fuel in the cylinder
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includes an electric spark plug body 1 having a central
electrode 10 and a ground electrode 11 both of which leading
ends are formed of spherically shaped electrodes 1l0a and 1lla,
respectively.

Each diameter of the spherical electrodes 10a and 1lla is
larger than an interval between the two electrodes 10 and 11.
Accordingly, a voltage applied between the two electrodes 10
and 11 reveals a point charge effect, and a concentrative spark
discharge occurs due to an electrical path breakdown between
the two spherical electrodes 10a and 1lla without a partial
discharge. As a result, the spark flames become strong, and the
electrodes are not nearly worn, to thereby provide a sphere-to-
sphere electric spark plug nearly free from influences of
circumstances in the cylinder.

FIG. 2 is a perspective view of essential portions of the
electric spark plug according to another embodiment of the
present invention. In FIG. 2, a spherical electrode 10a 1is
formed only in the leading end of a central electrode 10 in an
electric spark plug body 101, and a ground electrode 11 is
formed of a plate-type electrode as in the conventional art.
The configuration of FIG. 2 also provides an effect similar to
that of a sphere~to-sphere electric spark plug of FIG. 1.

FIG. 3 is a perspective view of essential portions of the
electric spark plug according to still another embodiment of

the present invention. In FIG. 3, a spherical electrode lla is
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formed only in the leading end of a ground electrode 11 in an
electric spark plug body.201, and a central electrode 10 is
formed of a plate-type electrode as in the conventional art.
This FIG. 3 configuration also provides an effect similar to
that of a sphere-to-sphere electric spark plug of FIG. 1.

FIG. 4 is a perspective view of essential portions of the
electric spark plug according to yet another embodiment of the
present invention. In FIG. 4, a doe-shaped electrode 1llb is
formed only in the leading end of a ground eleétrode 11 in an
electric spark plug body 301, and a central electrode 10 is
formed of a plate-type electrode as in the conventional art.
This FIG. 4 configuration also provides an effect similar to
that o6f a sphere-to-sphere electric spark plug of FIG. 1.

FIG. 5 is a perspective view of essential portions of the
electric spark plug according to still yet another embodiment
of the present invention. In FIG. 5, a dome-shaped electrode
10b is formed only in the leading end of a central electrode 10
in an electric spark plug body 401, and a ground electrode 11
is formed of a plate-type electrode as in the conventional art.
This FIG. 5 configuration also provides an effect similar to
that of a sphere-to-sphere electric spark plug of FIG. 1.

FIG. 6 is a perspective view of essential portions of the
electric spark plug according to a further embodiment of the
present invention. In FIG. 6, an electric spark plug body 501

includes a central electrode 10 and a ground electrode 11 both
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of which leading ends are formed of dome-shaped electrodes 10b
and 11b, respectively. This FIG. 6 configuration also provides
an effect similar to that of a sphere-to-sphere electric spark
plug of FIG. 1.

As described above, an electric spark plug according to
the present invention is coupled to a cylinder head of a
gasoline engine to ignite fuel. Since leading ends of a central
electrode 10 and a ground electrode 11 are spherically shaped
electrodes 10a and 1lla, and an interval between the two
electrodes is smaller than the diameter in the sphere of each
electrode, a concentrative spark discharge occurs due to an
electrical path breakdown between the two spherical electrodes
10a and 1lla without a partial discharge. As a result, the spark
flames become strong, to thereby burn fuel in the cylinder
quickly and increase power of the engine. Also, since the
electrodes of the electric spark plug are not influenced by
circumstances in the cylinder, the spark plug has not nearly
suffered from the circumstances in the cylinder. Also, the
electrodes are not nearly worn, to thereby raise no discharge
voltage increase and discharge time delay. Also, a replacement

period of spark plugs becomes remarkably long.

Industrial Applicability
As described above, the electric spark plug according to

the present invention can be used in a cylinder head of a fuel
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engine such as a gasoline engine. Since the electrodes are not
nearly worn, to thereby raise no discharge voltage increase and
discharge time delay, and a replacement period of spark plugs
becomes remarkably long, the present invention contributes an
industrial development.

As described above, the present invention has been
described with respect to particularly preferred embodiments.
However, the present invention is not limited to the above
embodiments, and "it is possible for one who has an ordinary
skill in the art to make various modifications and variations,

without departing off the spirit of the present invention.
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What is claimed is:

1. An n electric spark plug which is coupled to a
cylinder head in a fuel engine to raise an electric spark
discharge and thus burn fuel in the cylinder, the electric
spark plug comprising: an electric spark plug body (1) having a
central electrode (10) and a ground electrode (11) both of
which leading ends are formed of spherically shaped electrodes

(10a, 1lla), respectively.

2. BAn electric spark plug which is coupled to a cylinder
head in a fuel engine to raise an electric spark discharge and
thus burn fuel in the cylinder, the electric spark plug
comprising: an electric spark plug body (1) having a central
electrode (10) and a ground electrode (11) both of which
leading ends are formed of dome-shaped eleqtrodes (10b, 11b),

respectively.

3.. An electric spark plug which is coupled to a cylinder
head in a fuel engine to raise an electric spark discharge and
thus burn fuel in the cylinder, the electric spark plug
comprising: an electric spark plug body (1) having a central
electrode (10) and a ground electrode (11) either of which
leading ends is formed of a spherically-shaped electrode (10a,

lla) or a dome-shaped electrode (10b, 11b).
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