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UNITED STATES

PATENT OFFICE.

JAMES E. RICH, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THE FEDERAL CORPO-
RATION, OF WESTFIELD, MASSACHUSETTS, A CORPORATION OF MASSACHUSETTS.

SPARK-PLUG.

1,347,874,
Application filed March 5,
Zo all whom it may concern:

Be it known that I, Jamzs E. Ricw, a cit-
izen of .the United States. residing at Bos-

.ton, in the county of Su..olk and State of

Massachusetts, have invented new and use-
ful Improvements in Spark-Plugs, of which
the following is a specification.

This invention relates to a spark plug in-
cluding a tubular nipple attachable to the
wall of a combustion chamber, and pro-
vided at its inner end with a grounded elec-
trode, an -insulator secured to the nipple
and projecting from the outer end thereof,
and a conducting electrode adapted to be
connected with a source of electricity, and
extended through the insulator and sepa-
rated from the grounded electrode by a
spark gap, the insulator being confined be-
tween a seat within the nipple and a clamp-
ing device engaged with the outer end por-
tion of the nipple.

The invention is embodied in'certain im-
provements hereinafter described and
claimed, looking to increased strength and
durability of the insulator, a gas-tight con-
struction of the spark piug, the mainte-
nance of a spark gap of predetermined
length without liability of accidental vari-
ation, and other desirable results.

Of the accompanying drawings forming
a part of this specification,—

igure 1 is a side elevation of a spark
plug embodying the invention.

Fig. 2 is a section on line 2—2 of Fig. 1.

Fig. 3 is a section on line 3—3 of Fig. 2.

Fig. 4 is a side view of the grounded
electrode separated from the nipple, looking
toward the inner side of the electrode. :

Fig. 5 is a top plan view of the electrode
as shown by Fig. 4.

The same reference characters indicate
the same parts in all of the figures.

In the drawings, 12 represents a tubular
nipple adapted to be engaged with the wall
of a combustion chamber, and to project
through said wall, the nipple being prefer-
ably provided with an external screw-

- thread adapted to en%age the taﬁped open-

ing in a combustion chamber wa

The outer end portion of the nipple is en-
larged and provided with an internal out-
wardly facing annular seat 13.

14 represents an insulator, which is a
body composed of any suitable hard and
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tough insulating material such as steatite.

The inner end portion of the insulator is
provided with an annular face 15 opposite

and conforming to the seat 18. The outer-

end portion of the insulator projects from
the outer end of the nipple, and preferably,

has a dome-shaped external face 142, the pur- .

pose of which will hereinafter appear.

The insulator is provided between its in-'

ner and outer end portions with an out-
wardly facing shoulder 16 which is over-

hung by a flange 17 projecting inwardly

from an annular nut 18, having a screw-

thread engagement with the outer end por- -

tion of the nipple, the body of the nut as

‘here shown, being externally threaded and

engaged with an internal thread in the
outer end portion of the nipple, said outer
end portion being externally of hexagonal
or other suitable form, to provide a wrench
seat 19. ‘

The dome-shape of the face 14* of the in-
sulator protects the projecting portion from
liability to breakage, resulting, for exam-
ple, from a blow accidentally delivered
upon the projecting portion by a wrench
employed in screwing the nipple into a com-
bustion chamber wall, or in screwing the
nut 18 into the nipple. Owing to the said
dome-shape a wrench brought accidentally
in contact with the projecting portion of
the insulator will glance off without liabil-
ity of breaking or cracking the insulator.

Fixed to the inner end of the nipple 12
is a grounded electrode, composed of a
length of wire, which is bent to form a
neck 20, arms 21 and 22 diverging from the
neck, and legs 23 and 24 bent at an angle
to the arms, and extending parallel to each
other and inserted in holes drilled for their
reception in the inner end of the nipple.
The neck 20 constitutes the terminal por-
tion of the grounded electrode, and is firmly
supported at an exact predetermined dis-
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tance from the terminal portion 25 of the -

conducting electrode 29 hereinafter de-
ortions being
separated by a spark gap. The legs 23 are
substantially parallel with and equidistant
from the axis of the conducting electrode,
so that they may be bent simultaneously to
move the neck 20 edgewise toward and from
the conducting electrode and thus vary the
length of the spark gap, the two legs and
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the two arms codperating in_firmly sup-

porting the neck or terminal portion of the
grounded electrode in any position to which
it may be adjusted. I prefer to arrange the
neck 20 so that it is substantially or ap-
proximately parallel with the axis of the

conducting electrode, as shown by Fig. 2,

thus suitably elongating the terminal por-
tion formed by said neck. I prefer also to
reduce the outer portion of the neck to give
it a salient angle, as best shown by Figs. 3
and 5, said angle facing the terminal 25
of the conducting electrode.

The terminal 25 is preferably triangular
in cross section, so that it presents a plu-
rality of salient acute angled edges 252,
either of which may face the terminal por-
tion of the grounded electrode.

The legs 238 are adapted, by their ar-
rangement relatively to the conducting elec-

- trode terminal 25, to resist pressure tending
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to so bend them as to move the neck 20
sidewise relatively to the said terminal.
The internal seat 13 of the nipple is pref-
erably concave, and forms a zone of a
spherical internal surface. The face 15 of
the insulator is preferably convex, and forms
a zone of a spherical external surface. The
shoulder 16 of the insulator and the inner
face of the nut flange 17, are frusto-conical,
each being inclined at an angle of about

45°, as shown by Fig. 2. T am enabled by.

the described form of seat 18, face 15, shoul-
der 16, and nut flange 17, to secure a uni-
form pressure between all parts of the op-
posed surfaces of the shoulder 16 and the
nut flange 17, notwithstanding any inac-
curacies 1n the form of the opposed surfaces.
I am thereby enabled to provide a gas-tight
joint between the shoulder 16 and the nut
flange 17 by interposing an annular pack-
ing-ring 26 between said shoulder and
flange. When the nut 18 is screwed down
to clamp the insulator, the insulator face
15 is adapted to rock or tilt slightly, rela-
tive to the seat 13, in case the nut flange
does not first come to an even bearing at all
points. A concavo-convex compressible
packing-ring 27 is preferably interposed be-
tween the seat 13 and insulator face 15, this
being compressed by the action of the
clamping nut, and aiding to maintain a gas-
tight joint. '

The conducting electrode is preferably
composed of an outer section 28, extending
through the insulator, and an inner section
29 on which the terminal 25 is formed, the
inner section being composed of a highly
refractory alloy, and the outer section of a
relatively inexpensive conducting metal.
The outer section 28 is provided with an
enlargement 30 at its inner end, said en-
lax;%ement containing a socket receiving an
end portion of the section 29. The enlarge-
ment is provided ‘with a tapered outer face
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31, forming a thin edge surrounding the
socket, and adapted to be compressed to
confine the section 29 in the socket. The
enlargement 30 forms a shoulder which
bears on a seat formed on the inner end por-
tion of the insulator. The outer.end portion

70

of the section 28 is screw-threaded and en- -

- gaged by a confining nut 32 seated on the

outer end of the insulator. The section 28
is extended above the nut 23 and provided
with a binding nut 33 adapted to secure a
conducting wire.

The grounded electrode, formed as shown,
is enabled by the parallel legs 23 and 24
to be made of any length that may be de-
sired, so that the neck portion 20 may be
supported at any.desired distance from the
inner end of the nipple without being liable
to be accidentally bent from its predeter-
mined position. In some cases it is desir-
able to have the grounded electrode project
well into the .ignition chamber, -while in
other cases this projection is objectionable.
The length of the legs may be suited to the
requirements of the motor.

I claim: .

1. A spark plug comprising a tubular
nipple engageable with a combustion cham-
ber wall, and having a grounded electrode
composed of a length of wire bent to form
a neck constituting the terminal portion of
the electrode, arms diverging from the neck,
and two substantially parallel legs ar-
ranged at an angle to said arms and inserted
in the inner end of the nipple, an insulator
secured in the nipple, and a conducting elec-
trode extending through and secured to the
insulator, and having ‘a terminal portion
separated from said neck by a spark gap,
the said arms and legs firmly supporting
the terminal portion formed by said neck,
and the legs being substantially parallel
with and equidistant from the conducting
electrode, the said neck being substantially
parallel with the axis of the conducting
electrode, and its outer portion being re-
duced to form a salient angle, the apex of
which faces the conducting electrode. .

2. A spark plug substantially as specified
by claim 1, the terminal portion of the con-
ducting electrode being angular in cross
section and presenting a salient edge to the
said neck. ‘

3. A spark plug comprising a tubular nip-

ple adapted for engagement with a combus-

tion chamber wall, and having a concave
outwardly facing internal seat forming a
zone of a spherical internal surface, an in-
sulator having at its inner end a convex
face conforming to said seat and forming
a zone of a spherical external surface, said
insulator having an annular outwardly fac.

.ing frusto-conical shoulder between its in-

ner and outer ends, an annular clamping
nut engaged by screw-threads with the nip-
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ple, and having a flange with a frusto-coni- tive to the concave seat of the nipple to
cal inner face conforming to and overhang- insure a uniform pressure at all parts of
ing said shoulder, a conducting electrode the opposed surfaces of the insulator shoul- 10
extending through and secured to the insu- der, and the flange of the clamping-nut.

lator, and a grounded electrode attached to In testimony whereof I have affixed my
the inner end of the nipple, the convex signature. . f

face of the insulator being movable rela- JAMES E. RICH.



