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My invention relates to spark discharge devices
such as spark plugs used in the ignition systems
for internal combustion engines.

An object of my invention is to provide an im-
proved spark discharge device.

Another object of my invention is to provide
8 spark plug wherein an auxiliary element is ar-
ranged to provide for the breakdown of the spark
gap between the spark plug electrodes at a voli-

. age substantially lower than that normally re-
quired to break down a spark gap of the glven
spacing.

Further objects and advantages of my inven-
tion will become apparent and my invention will
be better understood from the following descrip-
tion referring to the accompanying drawing, and
the features of novelty which characterize my in-
vention will be pointed out with particularity in
the claims annexed to and forming part of this
specification.

In the drawing, Fig. 1 is a side elevational
view, partly broken away, of a spark plug pro-
vided with an embodiment of my invention; Fig.
2 is a sectional view taken along line 2—2 of
Fig. 1; and Fig. 3 is a partial- sectional view

of the lower end of a spark plug provided with’

another embodiment of my invention.

Referring to the drawing, I have shown my in-

vention applied to a spark discharge device in
the form of a spark plug provided with a conven-
tional spark plug barrel 10 in which a central
electrode {1 is supported by a ceramic insulator 12
held in position by a nut 13 of the conven-
tional type. The lower or spark discharge end
i4 of the central electrode {1 is formed as an en-
larged section and is spaced a desired distance
from two sets of discharge electrodes i5 and &
to provide a predetermined breakdown gap spac-
ing therebetween for breakdown at a suitable volt-
age. These electrodes are constructed and ar-
ranged to provide an effective tapered spacing be-
tween the central discharge electrode 14 and the
outer electrodes i6 by providing auxiliary ele-
ments 7 electrically connected by being integral-
iy formed with the inner portions of the elec-
trodes 16 so as to extend to closely adjacent the
central electrode discharge end portion 14. This
provides a tapered gap spacing between the elec-
trode 14 and the tapered portion 18 of the ele-
ments 17, and an insulating element formed as &
sheet insert 19 of insulating material, as shown
in Figs. 1 and 2, or as a solidified coating 20 of
- high dielectric strength, as shown in Fig. 3, which
is arranged over the tapered surface I8 of the
elements 17 to prevent breakdown of the gap be-
tween the electrodes, except through that part
of the gap between the electrodes, except
through that part of the gap having the desired
breakdown spacing. The coating 20 may be ap-
plied in any suitable manner, as by spraying,

. painting, dipping, or other suitable method of

‘, applying a thin coating. Such an arrangement
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provides for electrically stressing the gas be-
tween the electrode 14 and the auxiliary in-
sulating element {9, providing progressive ioniza-
tion of the gas therebetween, ranging from the
effective smaller spark gap spacing at the nar-
rowest part of the tapered portion of the gap to
the breakdown spaced gap portion between the
electrode 14 and the electrode §6. The operation
of this auxiliary element is in effect to provide
for the initial ionization of the gas near the

. apex of the tapered .gap portion, which ioniza-

tion progressively moves the effective surface
of the electrode {4 from the metal portion thereof
outwardly towards the adjacent surface of the
electrode 16 to the end of the insulating elenent
19 under which condition the gap breaks down
and an electrical discharge takes place between
the electrodes 14 and 16 at a voltage which is
substantially less than that which would be re-
quired for the breakdown of the gap if no
auxiliary elements were present. With this ar-
rangement, discharge of the spark plug is greatly
facilitated under adverse firing conditions, as
when the engine and fuel may be very cold or
when the voltage supplied to the plug may be
lower than is-normally available,

While I have illustrated and described a par-
ticular embodiment of my invention applied to
a spark plug, modifications thereof and other
applications will occur to those skilled in the
art. I desire it to be understood, therefore, that
my invention is not to be limited to tlie particu-~
lar arrangement disclosed, and I intend in the
appended claims to cover all modifications which
do not depart from the spirit and scope of my
invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A spark discharge device having spaced apart
electrodes providing a spark discharge gap there-
between, means for providing an effective spac-
ing between said electrodes which varies from
a relatively small spacing to that of a prede-
termined breakdown spark gap spacing, and
means for preventing breakdown of said gap
between said electrodes except through that part
of the gap having the desired breakdown spacing.

2. A spark discharge device having spaced
apart electrodes providing a spark discharge gap
therebetween, means for providing an effective
tapered spacing between said electrodes which
tapers from a relatively small effective spacing
to that of a predetermined breakdown spark
gap spacing, and means for preventing break-
down of said gap between said electrodes except
through that part of the gap having the desired
breakdown spacing.

3. A spark discharge dev1ce having spaceqd
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apart electrodes providing a spark discharge gap
therebetween spaced for an effective suitable
breakdown voltage, means providing for electri-
cally stressing the gas between. said electrodes
producing progressive jonization of the gas there-
between for electrical discharge therebetween
at a voltage substantially less than said suitable
breakdown ‘voltage, and means for preventing
breakdown of said gap between said electrodes
except through that part of the gap having the
desired effective breakdown spacing.

4. A spark discharge device- having spaced
apart electrodes providing g spark discharge gap
therebetween spaced for a suitable breakdown
voltage, means providing for electrically strecs-
ing the gas between said electrodes producing
progressive ionization of the gas therebetween
for electrical discharge therebetween at a volt-
age substantially less than said suitable break-
down voltage, and means including an insulat-
ing element in said gap between said electrodes,
said insulating element preventing breakdown
of said gap between said electrodes except
through that part of the gap having the desired
breakdown spacing.

5. A spark discharge device having spaced
apart electrodes providing a spark discharge gap
therebetween, means electrically connected to
one of said electrodes for providing an effective
tapered spacing between said electrodes which
tapers from a relatively small effective spacing
to that of a predetermined .breakdown spark
gap spacing, and means for preventing break-
down of said gap between said electrodes except
through that part of the gap having the desired
breakdown spacing.

6. A spark discharge device having spaced

apart electrodes providing a spark discharge gap
therebetween, means for providing an effective
tapered spacing between said electrodes which
tapers from a relatively small effective spacing
to that of a predetermined breakdown spark gap
spacing, and means including an insulating ele-
ment between said electrodes in said effective
smaller than breakdown gap spacing for prevent-
ing breakdown of said gap between said elec-
trodes except through that part of the gap hav-
ing the desired breakdown spacing.

7. A spark discharge device having spaced
apart electrodes providing a spark discharge gap
therebetween, means electrically connected to one
of said electrodes providing an effective tapered
spacing between said electrodes which tapers
from a relatively small effective spacing to that
of a predetermined breakdown spark gap spac-
ing, and means including an insulating element
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trodes except through that part of the gap hav-

. ing the desired breakdown spacing.
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between said electrodes in said effective smaller -

than breakdown gap spacing for -preventing
breakdown of said gap between said electrodes
except through that part of the gap having the
desired breakdown spacing. :

9. A spark discharge device having spaced
apart electrodes providing a spark discharge gap
therebetween, means including the construction
and arrangement of said electrodes providing a
spacing between said electrodes which varies
from a relatively small spacing to that of a pre-
determined breakdown spark gap spacing for
electrically stressing the gas between said elec-
trodes producing progressive ionization of the
gas therebetween from said smaller spark gap
spacing to said breakdown spaced gap portion,
and means between said electrodes in said effec-
tive smaller than breakdown gap spacing for
preventing breakdown of said gap between said
electrodes except through that part of the gap
having the desired breakdown spacing.

10. A spark discharge device having spaced
apart electrodes providing a spark discharge gap
therebetween, means including an auxiliary ele-
ment electrically connected to one of said elec-~
trodes providing an effective spacing between
said electrodes which varies from a relatively
small eflective spacing to that of a predetermined
breakdown spark gap spacing for electrically
stressing the gas between said electrodes produc-
ing progressive ionization of the gas therebe-
tween from said effective smaller spark gap spac-
ing to said breakdown spaced gap portion, and
means including an insulating element between
said electrodes in said smaller than breakdown
gap spacing for preventing breakdown of said
gap between said electrodes except through that
part of the gap having the desired breakdown
spacing.

11. A spark discharge device havihg spaced
apart electrodes providing a spark discharge gap
therebetween, means including an guxiliary ele~
ment electrically connected to one of said elec-
trodes providing an effective tapered spacing be~
tween said electrodes which tapers from a rela-
tively small effective spacing to that of a pre-
determined breakdown spark gap spacing for
electrically stressing the gas between said elec-
trodes producing progressive ionization of the
gas therebetween in said tapered gap from said
effective smaller spark gap spacing to said break-
down spaced gap rortion, and means including
an insulating element between said electrodes in
said effective smaller than breakdown gap spac-
ing for preventing breakdown of said gap be-
tween said electrodes execept through that part
10; the gap having the desired breakdown spac-

g.
12. A spark discharge device having spaced
apart electrodes providing a spark discharge gap
therebetween, means including an auxiliary ele-

“ment forming a tapered end portion on one of
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8. A spark discharge device having spaced :

apart electrodes providing a spark discharge gap
therebetween, means for providing an effective
spacing bet veen said electrodes which varies
from a relatively small spacing to that of a pre-
determined breakdown spark gap spacing pro-
ducing progressive electrical stress of the gas
between said electrodes and progressive ioniza-
tion of the gas therebetween from said smaller
spark gap spacing to said breakdown spaced gap
portion, and means including an insulating ele-
ment between said electrodes in said effective
smaller than breakdown gap spacing for pre-
venting breakdown of said gap between said elec-
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said electrodes providing an effective tapered
spacing between said electrodes which tapers
from a relatively small effective spacing to that
of & predetermined breakdown spark gap spac-
ing for progressively electrically stressing ' the
gas between said electrodes producing progres-
sive fonization of the gas therebetween in said
tapered gap from said effective smaller spark gap
spacing to said breakdown spaced gap portion,
and means including an insulating element be-
tween said electrodes in said effective smaller
than breakdown gap spacing for preventing
breakdown of said gap between said electrodes
except through that part of the gap having the
desired breakdown spacing.
WILLIAM I, LINLOR.
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