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- To all whom it may concern:

. Be it known that I, CmarLes F. Jomn-
S8TON, a citizen of the United States, resid-
ing at-Marshalltown, in the county of Mar-

- shall and State of Towa, Have invented cer-
tain' new and wuseful Improvements in
Spark-Plugs, of which the following is a
specification. '

‘One of the objects of this invention is to-

10 produce an improved spark plug by means
of which a considerably larger spark may. be

. obtainéd than has heretofore been possible.
. Another object is to produce a spark plug

which will' need cleaning less frequently .

15 thaf prior plugs, and which. may be:more
easily cleaned when cleansing becomes nec-,
essary. - . ,

In the accompanying drawings, Figure 1

-is a side elevation of a spark plug embody-
20° ing the features of my invention. Fig. 2 is
a bottom plan view of the plug. - Fig. 8 is a.
‘longitudinal central sectional view. Figs.
4; 5, and 6 illustrates three forms of chips
by inedns of which electrical conductors may

28 be attached to the plug. S .

* - The present embodiment of my invention
comprises a casing 1 in the form of a bush-
ing #ddpted to be screwed into an engine
cylinder, said casing having a member 2

20 therein which is formed of insulating.ma-
“terial such as porcelain. The insulating
member 2 may be held in place in the cas-
ing T in any suitable -way as by an annular

- +flange 3 on said member engaging an annu-

35 lar shoulder within the casing, and a nut 4

* _ threaded in the casing and engaging the
opposite side of said flange. - One of the
‘electrodes may be in the form-of a rod 5
extending through a central opening 6 in

40 the insulator 2, said rod . projecting from
the ends of sajd member, and being thread-
ed at its upper end to receive a nut 7, to
hold the electrode in place, and -a cap to be
later described. A eoating of adhesive ce-

45 ment 8 surrounds the rod 5 within the open-
ing 6. . The lower end of the opening 6 may
be enlarged as shown, and within this en-
largement is placed a packing 9 of asbestos
or the like, said packing surrounding the

50 rod and being held in place by a shoulder
10 on said rod. . o

In use, the end of the electrode which lies:
within the engine cylinder becomes hot and

expands. The packing 9 prevents such ex- |
55 E:nsion- from cracking the insulating mem-

T 2.

The electrodes 11 of opposite polarity to
the electrode 5 may be secured in the lower
end of the casing 1, said electrodes 11 being
herein shown in the form of short wires ar-
raniged symmetrically around the central
electrode 5 and extending inwardly to lie
at a suitable distance from the electiode 5.
The outer énd portions 11* of the electrodes
11 are bent to lie parallel with the central
electrode, so that instead of a spark being

‘formed at.only the.points .of each of the
' electrodes 11, a large spark is formed along
“the entire end portion 11*. It will be seen

that ‘when a current passés through the
spark plug, it will-jump the gaps from the
electrode 5 to the long end portions of each
of the electrodes 11 of opposite polarity,
thereby producing a much larger spark than
has heretofore been obtainable.

" Upon the upper end of the electrode 5 is

threaded a cap 12 having two annular.

flanges 13 near its'lower end. The upper

cend of the cap 12 has an opening 14 therein

of a size adapted-to fit upon the lower end
of the central electrode 5. Said upper end
may be reduced as at 15 to .a suitable size.
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In case the electrodes 11 get burned off or

bent.out of position slightly in cleaning, the

“opening 14 in the cap- 12 may be slipped

upon the lower end of the electrode 5, as
shown in dotted lines in TFig. 1, and the
electrodes 11 bent inwardly against the re-
duced end 15 of said cap. The cap 12 thus
forms a convenient and ready means for
spacing the electrodes 11 at the proper dis-
tance irom the central electrode 5.

- It will be observed that, in the plug herein
shown, the electrodes project outwardly 'a
considerable distance from the casing and
the spark is made at the outer end portion of
the electrodes. In spark plugs in which the

electrodes are inclosed or partially inclosed

by a housing or casing, burnt gdses remain
in the housing .around the electrodes, the

housing preventing good access of the fresh

charge of gas to the electrodes, and imperfect
ignition is the result. This imperfect igni-
tion causes a rapid deposit of carbon upon
the electrodes, which necessitates their’ fre-
quent cleaning. _

In my spark plug, the electrodes project &
relatively great distance beyond the casing
of the plug and the parallel portions 11*
where the spark is formed are at the eXtreme
ends of the elettrodes. A large spark is

| therefore drawn at a point:well away from
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the wall of the engine cylinder where there

is nothing to hinder the incoming  fresh

charge of. gases from sweeping the burnt
gases away from the electrodes. Owing to
the provision of four electrodes arranged as
herein disclosed, the stream of incoming
gases, upon striking the electrodes, will be

-broken up. into a multitude of eddy currents
- which will sweep. around and among ‘the"

electrodes in various directions and thus
tend to remove any deposit of carbon there:

. from." Inasmuch as a large spark isdrawnat
_-a_point” freely -accessible to the incoming.

charge of fresh gases,the very bestignitionis
obtained. When the ignition is good, the de-
posit of carbon on the electrodes is corre-
spondingly small, and the electrodes do not

-require cleaning so frequently. The four |

outer electrocdes form a screen to prevent
carbon from bridging the space between said
central electrode and any of said outer elec-
trodes. If one or even three of the elec-

_trodes should become coated with soot so as

to render them unserviceable, a spark would
still be drawn at the remaining electrode.
The period between the times.at which the
plug demands cleaning is thus. furthér pro-
longed. However when it becomes neces-
sary. to' clean the electrodes, they are readily
accessible and easily .cleaned. If they be-
come deranged in-cleaning they may be
again properly positioned by means of the
-cap 12, as hereinbefore explained, or in any

_other suitable way.

In Fig. 4; I have shown an electric-wire-
attaching member consisting of a flat strip
having an eye 16 therein adapted to fit over
the upper end of the electrode 5, and be held
in place by the cap 12, said member compris-
ing a portion 17 around which a wire may
be bent and soldered if desired.

In Fig. 5 is shown a clip having an open-
ing 18 therethrough and a slot 19 extending
through said opening to provide two arms
20. This clip may be sprung around the
cap 12 between the flanges 13, the cap lying
within the opening 1S. A portion 21 1is
adapted to have an electric wire bent there-
around for supplying current to the spark

lug. \

- Fig. 6 illustrates another formn of ‘clip 22
comprising a ball 23 having an opening 24
therethrough, and « slot 25 {orming spring
arms 26, said ball being adapted to be
slipped over the upper end of the cap 12.
An electric wire may be attached to the op-
posite end of the clip.

It will be understocd that nonc of the
clips shown in Figs. 4, 5 and 6 is necessary.
If desired, a wire may be wound about the
upper end of the electrode 5, and the cap

.turned down upon the wire to make a good

-prising a casing )
.an engine cyhnﬁer, an Insulating sleeve sup-

1,061,915

contact and hold the wire in place. The
forms of clips illustrated in Tigs. 4, 5 and
6 are at present-upon the market.

It will be seen that I have provided a plug
which is adapted to have an electric wire
attached thereto in any one of several of the
methods at present'in use. This feature has
been found a great ¢onvenience in practice.

-I claim as-my invention:

1. An improvement in -spark plugs com-

adapted to.be screwed into

ported by said casing, a central electrode
extending through sald sleeve and project-
ing from one end thereof, and four elec-
trodes of opposite polarity to said central
electrode and arranged substantially sym-
metrically around the latter, the outer elec-
trodes being each fixed at one end to the
inner end of the casing, the free ends of said
outer electrodes being bent to lie approxi-
mately parallel to said central electrode to
form a screen to prevent carbon from bridg-
ing the space between said central electrode

-and any of said outer electrodes, said paral-

lel ends creating a large spark and serving
to break up. the intoming charge of fresh
gases into eddy currents, whereby the elec-
trodes will be scoured at each cycle of the
engine, S A C

2. An improvement-in spark plugs com-

prising a casing adapted to be screwed into-

an engine cylinder, an insulating sleeve sup-
ported by said casing, a central electrode ex-
tending through said sleeve and projecting
from one end thereof, and four electrodes
of epposite polarity to said central electrode
and arranged substantially symmetrically
around the latter, the outer electrodes being
each fixed at one end to the inner end of the
casing, the free ends of said outer electrodes
being bent to lie approximately parallel to
sald central electrode to form a screen to
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prevent carbon from bridging the space be- .

tween said central electrode and any of said.

outer electrodes, said parallel ends creating
a large spark and serving to break up the
incoming charge of fresh gases into eddy

110

currents, whereby the -electrodes will be = .

scoured at each cycle of the engine, said elec-

trodes being uninclosed and all .extending

far enough from said casing and said insu-
lating member respectively to -project be-
yond the zone of dead gases normally within
the engine cylinder, whereby prompt igni-
tion is insured. . = - :
. In testimony whereof-I hereto affix my
signature in the presénce of two witnesses.
CHARLES F. JOHNSTON.
Witnesses:- '
L. . Miier,
Josep R. Barsg, Jr.

" Coples of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,

. Washington, D. C.”
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