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1o all whom it may concern:
Be it known that T, f'rank J. WATT, a citi-

- zen of the United States of America, resIaing
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- tect the nipple rim.
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end 4 extending concentrically
screw-threaded portion, a washer 5 of proper.

at Detroit, in the county of Wayne and State
of Michigan,
useful Improvementsin Spark-Plugs, of which
the following is a specification, reference be-
ing had therein to the accompanving draw-
Ings. | |

This invention relates to

spark plugs for
explosive engines, and more

-especially to

means therein whereby leakage and break- .

age from unequal expansion is avolded, and
the construction greatly simplified.

The invention consists in the matters here-
nafter set forth, and more particularly
poimnted out in the appended claims.,

In the drawings, Figure 1 is a view, par-.

tially in elevation and partially in section of
a spark plug embodying features of the Inven-
tion. Fig. 2 is a view in detail of g spring
washer. Fig. 3 is a view in section of the
washer. |

Referring to the drawings, a tubular metal
nipple has a lower portion 1 exteriorly screw-
threaded or otherwise fitted to be removably
secured In an engine. The upper part 2 of
the nipple is slightly expanded and interiorly
screw-threaded, its exterior being adapted
for application of a wrench or the like. A
bushing 3 of porcelain or like refractory in-
sulating material, is inserted in the nipple,
its central portion having a molded screw-

thread engaging the upper part and its lower
through the

material insuring a tight joint and there be-
Ing an annular-air space between the lower

¢ Eart of the bushing and the nipple. The

ead of the bushing extends well above the

‘nipple and is enlarged to overhang and pro-
The axial aperture of

the bushing is counterbored from the lower

end and a metal bushing 6 cemented therein

or otherwise properly secured, the periphery
of the bushing 6 being screw-threaded, corru-
gated or roughened to anchor it firmly in the
cement which adheres closely to the unglazed
mner surface of the porcelain. The lower
end of the bushing 6is turned or faced off

square. - , I
A metal stem 7 extends axially through

the bushing 3 and has a head 8 shouldered to
seat itself closely on the lower end of the in-

ner bushing
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| The head is proportioned to leave an annular
. alr space between it and the msulating bush-
' ing.  Theq upper projecting end of the stem
- is serew-threaded for a clam mg nut 9 which
bears against a spring washer 10 and soft
washer 11 of asbestos or the like. The Spring
washer has a plurality of inner arms 19 bent
alternately in opposite directions and a solid
rim. A cap 16 is seated on the washer rim
over the clamping nut and a hand nut 13
 forming with the cap a binding post is placed
on the stem outside the cap.. There iz a
sparking terminal 14 on the nipple and an
axial one 15 on the stem in operative relation
thereto. By this arrangement, the insulat-
ing bushing is held in pi

'
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place without the use
of an outer clamping collar or cap, as in the
| usual construction, and is free to expand
- without liability to fracture. The stem is
yieldingly seated against the inner bushing
by the spring washer so that eXpansion or con-
traction does not affect it. Furthermore,
the joint between this bushing and the stem
| head is readily made air tight by proper
dressing of the metals, the diiliculty of mak-
ing a close fit between metal and the vitreous,
irregularly surfaced insulating bushing being
avoided. | | *

What I claim as my invention js-—

1. A spark plug for an explosive engine
comprising a tubular metal nipple, a bush-
Ing of insulating material screw-threaded
into the nipple, a metal bushing secured in
the bore of the Insulating bushing mediate
its ends, a metal stem extending through the
insulating bushing having a head seated on
the inner meta] |
‘the stem, a clamping nut forcine the washer
against the insulating bushing head, a ter-
minal on the stem and one on the nipple in
operative relation thereto.

2. A spark plug for an explosive engine
comprising a tubular metal nipple, an insu-
lating bushing of refractory material screw-
threaded into the nipple having a counter-
bored lower end, a metal bushing seated in
the counterbore, a metal stem extending
through the inner bushing having a head
adapted to be seated on the end of the inner
bushing and a screw-threaded upper end ex-
tending above the insulating bushing head,
a spring washer on the stem and bushing
head, a clamping nut on the stem engaging
the spring washer, a cap on the stem over the
clamping nut bearing against the washers, g
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bushing, a spring washer on
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g0 the
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| the end of the inner.
threaded upper end e

sulating bushing head, an insulating washer
~ on the stem and bushing head, ]
20

“ aut on the stem engagme
- a cap '
bearing against the washers, & hand nut on
_the stern. bey nd the cap, & terminal on the

5 lower end of the nipple, and & germinal on the

~ stem head,

4. A sp&rk_plu-" for an m_a:plosiv:e eng@ﬁé-

L]

" comprising a tubular metal mp%e, a bushing

of insulating material screw-t readed into
bushing secured i the

nipple, & metal

5

~ bore of ‘the insulating bushing mediate 1ts |

~ ends, 2 metal stem extending through the
~ insulating bushing having # head seated on

. N -

| on the stem outside the cap,

| metal stem.’ extending

| on the end of the mner bus

washer on the insulating washer, & clamping -
‘ne the spring washetl,
on the stem over the clamping nut.

the head of the stem, and & terminal on the
nipple in oper otive relation thereto.
5 A spark plug for an explosive
comprising an interiorly serew-threaded
metal nipple, an insulating bushing of re-

| gractory material having an exteriorly screw-

40

ihreaded portion engaging the nipple screw-

threads, a lower portion of less diameter than
the ni%ple extendin concentrically there-
rh, 'igting above the
nipple, & metal bushing per snently secured
in the insulating bushing mediate its ends, &
) through the inner

ted to be seated
ing and & SCTeW-
threaded upper end extending above the In-
sulating bushing head, a washer of insulating

bushing having a head ada
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material on the upper end of the bushing, 2

o solid rim and 1nner

Sprin washer having
' alternately m Oppo-

radial spring arms bent
ATINS,

outside the cap, & terminal on the head of the

stem, and & terminal on the nipple in opera-
‘tive relation therevo.- A | a

60
clamping nub on the stem

85 .

" Ip testimony whereof 1 '&ﬂix ﬁly-‘s_igﬂ&tufé,

in presence of two witnesses.
- Witnesses:

Orro F. DARTHEL, o
. R. STICKENEY.
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