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This invention relates to an improved construc-
tion of spark plugs particularly adapted for con-
trolling heat range and provided with means
whereby the various components of the plugs may
be individually replaced without the necessity of
replacing the entire plug.

There are five conventional sizes of spark plugs,
considered with respect to the threads for fitting
in motors, each of which sizes has several heat
ranges necessitating a differently dimensioned in-
sulator for controlling each heat range and which,
in turn, reguires a specially matching shell for
enclosing the insulator, resulting in an enormous
expenditure of money in the manufacture of such
plugs.

Accordingly, it is a primary object of the pres-
ent invention to provide a spark plug equipped
with interchangeable means for controlling the
heat range thereof for the purpose of prolonging
the life of the plug and to prevent premature
combustion resulting from an overheating of the
plug.

Another object of the invention is to provide a
spark plug capable of being readily adjusted for
controlling the heat range to suit varying cli-
matic or seasonal changes in temperatures.

Another object of the invention is to provide a
plug equipped with a replaceable cathode and
anode which may be removed and replaced very
-readily at very slight cost to thereby provide the
equlvalent of a new plug and to readily overcome
the {nefficiency resulting from the use of such
parls which have been deteriorated due to high
temperatures resulting from excessive consump-
tion of the thermal energy resulting from an
overworked condition of the motor.

A turther object of the invention is to provide
g plug formed of readily detachable parts having
means for effecting a positive central assembly
of the insulator relatively to the shell and for
preventing rupture of the insulator resulting from
heat expansion.

Still a further object of the invention is to pro-
vide o plug having means for positively sealing
the space between the insulator and shell to pre-
vent leakage of the combustive fluid.

Various other objects and advantages of the
invention will hereinafter become more fully ap-
parent from the following description of the
drawing, illustrating a presently preferred em-
bodiment thereof, and wherein;

Figure 1 is a side elevational view of a fully
assembled spark plug constructed in accordance
with the invention; '
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Figure 2 is a substantially central sectional
view thereof;

Figure 3'is an end view of the plug looking from
the bottom end thereof as seen in Figure 1;

Pigure 4 is a side elevational view of the anode
of the plug, shown removed;

Figure 5 is a plan view of a retaining element
of the plug;

Figures 6 and 7 are central sectional views.of
interchangeable bushings of the plug, and

Figure 8is a perspective view showing the spark
plug cathode removed.

Referring more specifically to the drawing, the
novel spark plug in its entirety is designated gen-
erally {0 and includes a metal shell 11 of sub-
stantially conventional external shape having an
externally: threaded lower end 12 for mounting
of the plug in a spark plug opening of a cylinder
head, not shown. As best.seen in Figure 2, the
shell' 11 is provided with an internally threaded
lower end {3 and an upper internally threaded
end (4 which is larger than the end {3. The
shell {1 is hollow from end-to-end thereof form-
ing a bors extending longitudinally therethrough

5 the end portions of which are formed by the in-

ternally threaded ends I3 and 14 and which in-
cludes an intermediate bore portion {5 of slightly
smaller diameter than the internally threaded
upper end. {4: and having a tapered restricted
portion {6 at its lower end and of a diameter
reduced substantially to that of the internally
threaded lower end I3.

A bushing {7 is provided with a threaded shank
18 for threadedly engaging in the threaded end
13 of the shell 1{ and is provided with a recess
19 opening outwardly of its outer end and extend-
ing into the shank (8 and forming a heat cham-
ber. The recess 19 is enlarged adjacent the outer
end of the bushing {71 to provide an outer cham-
ber 20 having-an annular outwardly tapered wall,
for a purpose which will hereinafter be described.
The shank: 18 is provided with a bore 21 extend-
ing from the free. or inner end thereof and com-
municating with the inner end of the recess 19
and which is frusto-conical and tapered toward
the recess 9. An insulator 22 of electrical in-
sulating material is demountably supported in the
shell {1 and projects from the upper end thereof
and includes an enlarged portion adjacent one
of its ends which is disposed in the bore portion
15 but spaced therefrom. The insulator 22 is
provided with a restricted portion beneath said
enlarged portion and which is disposed in and
spaced from the. restricted bore portion 16 and
terminates: at its. lower end in. a. frusto-conical
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portion or stem 23 adapted to fit snugly in the
bushing bore 21 and of a length greater than said
bore 21 so that the terminal portion of the end
23 of the insulator 22 extends into the chamber
i8. ‘The insulator 22 is provided with an annular
shoulder disposed around its end 23 and at a right
angle to its axis which is provided with an an-
nular, substantially semicircular groove 24 to reg-
ister with a groove 25 formed in the free end of
the bushing shank 18 and upon which said an-
nular shoulder rests. The aligned annular grooves
24 and 25 combine to form a seat for a ring 26,
preferably formed of brass and which functions
to axially align and center-the insulator 22 rela-
tively to the shell {1 so that-the insulator body
will be out of contact with and spaced uniformly
from the bore portions 15 and 16 of the shell, for
a purpose which will hereinafter :begome ap-
parent.

An annular gland nut 27 threadedly engages
in the threaded portion {4 of the shell {1 and has
a bore of a size to loosely accommodate a por-
tion of the insulator 22 which extends upwardly
therethrough and which is spaced therefrom.
The gland nut 27 is provided at its lower end with
a tapered shoulder 28 disposed parallel to an
upwardly facing annular inclined shoulder 29 of
the insulator 22. An annular sealing gasket 39
is interposed and clamped between the shoulders
28 and 29 to afford additional means for cen-
trally locating the insulator 22 relatively to the
shell 11 and which also functions in combina~-
tion with the ring 26 and the snug fitting en-
gagement of the insulator stem 23 with the bore
{9 to seal the space between the shell 11 and insu-
lator 22 to positively prevent the escape of a
combustive fluid or gases through the plug be-
tween its shell and insulator. ‘

The insulator 22 is provided with a central
bore 31 extending longitudinally therethrough
for accommodating an electrode rod 32 having an
enlarged threaded portion 33 for engagement in
the enlarged threaded upper end 34 of said bore
3i. The electrode rod 32 is provided with an

annular flange 35 beyond its threaded portion

33 which seats against the upper end of the insu-
lator 22. The electrode rod 32 terminates at its
upper end in a threaded portion 36 extending
above the flange 35 and adapted to receive a

threaded cap 37 for clamping an electric conduc- 5

tor wire, not shown, between said cap and the
flange 85 to provide an electrical connection with
the electrode rod 32. The rod 32 terminates in
spaced relationship to the opposite end of the
bore 3f{ which bore, a distance from said end of
the rod 32, is restricted as seen at 38.

As seen in Figure 4, a readily demountable
anode, designated generally 39 is provided in-
cluding a disk portion 40 from one side of which
projects the anode tip 41 and having two or
mere spring fingers 42 projecting from its op-
posite side and in outwardly diverging relationship
to one another and which are provided with
outwardly bowed free end portions 43. The
spring fingers 42 are adapted to be compressed
at their free ends 43 and forced inwardly through
the restricted end 38 of the bore 3! until said
outwardly bowed portions .are in contact with
the lower end of the electrode rod-32, in which
position said portions 43 are disposed in the en-
larged lower end of the bore 31 to permit their
expansion therein to frictionally retain the anode
39 applied as illustrated in Figure 2 and with
its flange 40 abutting against the terminal of
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the stem 23 and within the chamber 19 and with
the tip 41 projecting downwardly therefrom.

Referring to Figure 8, the spark plug {0 is pro-
vided with a cathode 44 in the form of a disk
having a central opening 45 and a scalloped
periphery forming therebetween outwardly ta-
pered teeth or projections 48. The cathode 44 is
detachably mounted in the recess 28 of the bush-
ing 17 and is retained detachably therein by a
split spring ring 47 which is mounted in the recess
206 outwardly of the cathode 44 and which bears
against the tapered annular wall of said recess
and is yieldably held in engagement therewith
for demountably supporting the cathode 44 in
the bushing 17. The outer end of the bushing 17
is provided with a radial groove 48, as seen in
Figure 3, which opens outwardly thereof and
into the recess 28 for receiving an outturned
terminal 48 of the spring ring 47 and by which
said spring ring may be readily engaged for
extracting it from the recess 20 to remove the
cathode 44,

From the preceding detailed description of
the construction of the spark plug {0, a descrip-
tion of its operation and use is considered un-
necessary. However, it might be stated that it
will be readily apparent that the insulator 22 is
supported in spaced relationship to the shell (i
with the space therebetween effectively sealed,
as previously described, so that relative expan-
sion of the shell and insulator cannot result in
rupturing of the insulator, thus enabling the
use of insulators of different sizes with a shell of a
given size for fitting a conventional spark plug
opening. It will also be readily apparent that
the anode and cathode may be readily removed
and replaced at very litile expense when such
parts become deteriorated as the result of heat
caused by excessive consumption of thermal
energy.

Figures 6 and 7 illustrate alternate bushings
{Ta and 179, respectively, which are interchange-
able with the bushing {7 and which differ there-
from only in that the bushing {7¢ is provided with
g smaller heat chamber {9¢ while the bushing
1Tb is provided with a larger heat chamber 195
than that of the chamber 9. Likewise, it will be
obvious that the bore 21a of the bushing §Tg will
be longer than the bore 21 while the bore 2{b
of the bushing 176 will be shorter than said
bore 21.

To provide an additional seal between the
insulator 22 and shell {i, the lower end of the
shell and the inwardly facing annular shoulder
of either the bushing 7, i7e or 11b are provided
with annular grooves 50 for accommodating an
additional sealing ring 5!, preferably formed of
brass and similar to the ring 26.

Various modifications and changes are con-
templated and may obviously be resorted to,
without departing from the spirit or scope of
the invention as hereinafter defined by the ap-
pended claims.

- I claim as my invention;

1. A spark plug comprising a shell having a bore
extending longitudinally therethrough, an insula-
tor demountably disposed in said bore and sized to
it loosely therein, means to demountably sup-
port said insulator in said shell and for position-
ing the insulator in axial alighment with the shell
and for sealing the space between the shell and
insulator, an anode demountably supported in
the insulator and projecting from the lower end
thereof, a cathode demountahly supported by a
portion of said means beneath and adjacent said
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anode, said means including a bushing having
a heat chamber into which. .sdid anode projects,
said heat chamber having an enlarged outwardly
opening end provided with an outwardly tapered
annular wall, said cathode: being disposed in
the enlarged portion of said heat chamber, and
a split retaining ring for detachably engaging
said annular tapered wall for demountably sup-
porting the cathode in the heat chamber.

2. A spark plug compnslng ‘a shell having a
bore extending longltudmally therethrough, an
insulator demountably dlsposed in said bore and
sized to fit loosely therein, means to demountably
support said insulator in said.shell and for posi-
tioning the insulator in axial ahgmnent with the
shell and for sealing the spaced between the shell
and insulator, an anode demountably supported
in the insulator and projectibg from the lower
end thereof, a cathode demountably supported

by a portion of said means beneath and adjacent gg Number

sald anode, said means' including a bushing hav-
ing a heat chamber into which 'said anode pro-
Jects, said heat chamber having an enlarged out-

“ing loc

10 ferenti
“the peripheral portion thereof and which are en-
gaged by sald retaining ring.

wardly opening end provided wlth an outwardly
ta,pered ‘gnnular wall, said cathode bemg disposed
m the enlarged portion of said heat chamber,

“and a’split retaining ring for detachably engag-

g said: -annular tapered wall for demountably

i upporting the cathode in the heat chamber, said

:cathode Gomprising a disk having a: centraliopen-
b‘éd beneath and adjacent the depending
p of the:anode and being provided with’ circum-

y spaced tapered projéctions  forming
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