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Tl arhone i neay concern

Be it knewn that I, Freowrmcec T 0L
Bacon, a subject of the King of :England,

and resident of New York, in the county of
New York and State of New York, have in-
vented cortain new and fuseful Tmprove-
ments in Spavk-Plugs, of which the follow-
ing is o specification.

This invention relates to spark plugs for
igniting combustible gaseons charges m in-
ternal combustion engines; and the main ob-
jeet of ‘the invenlion is to provide an im-
proved - deviee of “this kind which can be
readily assembled and disassembled and in
which the creeping distance to he fraversed
l)v aceumulations of earhon or other par-

tinlly conductive material is so great "that
the device ean not be short civeuited.

Other Teatures of my invention not here-
inhefore referred to witl be hereinafler de-
seribed and are illustrated in the accompa-
nying drawings, in which-—-

IFigure 1 s an end view of a spark-plug
embodying my mvention showing the parts
about twice the ndtural size. Tig. 2 is a con-
tral longitudinal section of the same. Figs,
By b and 5 oave centrad Jongitudinal seetions
of insulaling members of the spark-plag
which will be hevetnafter deseribed it detail.

Stnilar chavacters designate like parts in
all'the fignres of the drawing.

The main element of my sroer-plog
preferably he o condueting
be secured in plice Fuon wall of au internal
combustion enetae, The construction of this
clement. necat not depart from established
practice, and in the drawings a conventional
tyrecof plug is designaded by 2, it having at
'ln- inner ond thereof external serew-threads
3 by which it ix seeured in place in the well-
known manner in a corvesponding inter-
lmllv threaded upcnin“ in the wall of the
cugine, sud having at the outer el a nit 4
by means of which the spark-plug may be
turned.  This conducting plug 2 has se-
curcd theretor sabstantially in the usual
manner, one celeelrode 5, which is the outer
clectrode of the spavk-plug. The other or
centrnl eleetrode ¢f the spark-plug may he,

vill

as illustiated, substantially of the usual
constrnetion, it being here shown as a rod

or wire 6 of uniform cross section with its
free end disposed in the proper relation to
the free end of the outer eleetrode 5, that is,
separated  therefrom by o small aiv-gap
across which (he clectrie discharge will tuke
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pl(\fe and form a spark. The central elee-
trode 6 may:be conneeted with its metallic
support or terminidl in any suitable munner
it being in the construdtion Hhusteated
driven into an axial aperture in thethead of
a long screw T having a long smooth
and a short anulv(l end 8. The head of
the serew is designated by 9.

The (mnhu(mn ])]un 2 and the screw 7
thus constitite in ‘the construetion illus-
trated the conducting suppoits for the re-
speetive cleetrodes & and'6. These two con-
ducting supports must, as'in the case of wll
other spark-plugs. be separated by eleetricil
isulating mateiial hiaving high r’osls[dn(o
and T prefer to employ for this phrpose ma-
tevial of the Tava type, which not onily has
high resistance but s dense and s practi-

cully unaflected by any degree of ftempera-
ture to which it may be exposed i an in-
ternal combustion engine. This insulating
material muost not only sepavate the conduct-
ing supports carrying the electrodes d and6,
but in this case will be so formed as‘to lio
in cloge contaet with the inner wall of the
conducting plug, sarround the centril clee-
trode (3. .m(l f(nln ‘umlnd said (ontl I elee-
wall O
the <~nmlnf-t::.!_; plu;_r :11 least one deep space
swerounding sueh cleetrode. Tn the con-
struction illustrated a single deep space is
formed in the insulating material, and this
space surrownds and is concentrie with the
contral clectrode 6. Said space is desie-
nated by 10, Both walls of this space are
insulating walls, one wall heing indicated ag
Lt and the other at 12, The two insulating
walls thus formed ave separated by a space
10 of considerable width and ave usually, as
shown, substantially parallel with each éther
and with the axis of the central electrode 6,
The space 10 formed in the insulating mate-
rial is here Hlustrated as mumular and cony-
pletely surroundsthe central electrode, and
al all points nbout its axis‘the electrode 6 is
separated from the insulating plug 2 by ut
least two insulating walls spacod a consid-
erable distance apart.  The depth of the
space 10 sirrounding the eentral dlectrode
and formed by two insulating walls, one
sl!lt"()lln(][n“ the other, may vary Loxmder
ably, but in all eases it should be a deep
space, and a considerable distance should

sepurate the twe walls thereof, in order-that
depostted ~carbon and other padti .\lly con-
ductive material muy'fill the space gradually
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from the closed to the open .end thereof and
not bridge the open end of the space until
the closed end is filled with such material.
When the space is of the depth illustrated,
which is approximately equal to the internal
diameter of the conducting plug 2, it will be
seen that the insulating muterial separating
the central cléctrode from the conducting
plug 2 bas a plurality of insulating walls
which form a. creeping surface of great

length, the ageregate length being appioxi-

mately a multiple of the internal diameter
of the conducting plug 2. The length of
this insulating creeping surface depends
partly upon the depth of the insulating
walls formed in the insulating material and
partly upon the number of walls so formed.
With two walls, such as 11 and 12, the
length of the insulating creeping surface is
approximately twice the internal diameter
of the conducting plug 2, whereas in’spark-
plugs of other types heretofore used the
length of the insulating creeping surface be-
tween the central electrode and the outer
conducting plug has usually been approxi-

mately the same as or less than the internal

diameter of the conducting plug.

The insulating material used is here illus-
trated as divided as a matter of convenience
and economy into several parts, though
whether the insulating material considered
as a whole be formed in one piece or in sev-
eral pieceg, is unimportant. That portion of
the whole body of insulating material which
is adjacent to the inner end of the spark-
plug and inclosed within the externally-
threaded portion of the conducting plug
may to advantage be made in two parts, each
having an opening lengthwise thereof, and
constituting a ‘hollow body, preferably ecy-
lindrical. One such insulating cylinder is
indicated at 18, the opening therethrough
being of large diameter to receive the other.
The sccond of these eylinders has a bore of
small diameter extending therethrough, and
its outer surface or wall, when the parts are
assembled, is surrounded by the inner wall
of the cylinder 13 but separated therefrom
by a deep and relatively wide space. The
opening throngh this cylinder 14 is indi-
ealed at 15. It preferably is of such diam-

eter as to lie in close contact with the sur-

face of the central electrode 6, which passes
through it. In a similar manner the outer
wall of the eylinder 13 is shown as covering
the inner wall of the conducting plug 2,
{hns making close contact with such inner
wall. Tt will he scen that the inner wall of
the eylinder 13 and tbe outer wall of the
eylinder 4 constitule the sepavated insulat-
ing walls {1 and 12 hereinbefove referred to,
The velative positions of the two cylinders
when assembled arve clearly illustrated in

Fig. 2. The insulating cylinder 18 is in this’

construction slightly shorter than the main
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portion, that is the inuer end, of the con-
ducting plug 2, and may abut against and
be stopped by an internal annular flange 16
at the extreme inner end of the condueting
plug.  This flange also provides an addi-
tional body of metal through which the

outer electrode 5 may be driven and by.

which said electrode may ‘be held firmly.
The cylinder 14 may also have an annular
flange 17 of the same material by means of
which it will be located in position length-
wise of the spark‘plug.
abuts against an annular shoulder 2" in the

‘conducting plug 2.

The cylinder 14 with its annular flange
17 constitutes in the construction illustrated
one member of the insulating core of my im-
proved spark-plug:. As illustrated said in-
sulating core is made in two pieces, the other
member being a cylinder 18 of larger diam-

eter than the cylinder 14 and formed at its

inner end with an annular flange 19. This
insulating member has a central longitudi-
nal bore of two diameters, one portion 20
being short but of large diameter to receive
the head 9 of the screw 7 and form a stop-
shoulder 21 for said head, while the other
portion of the bore is long and of smaller
diameter, as shown at 29, to receive the
smooth shank of the screw 7. By dividing
the insulating core into two pavts the parts
may be made more cheaply and the spark-
plug more readilye assembled. The two
members of the insulating core will usually

be united by a body of cement 23 after the’

electrode 6 and the serew 7 have been placed
in the respective parts of sald insulating
core and the electrode 6 has been driven into
the head of said screw. :

The insulating core with its assembled
central electrode and screw may be held in
place in the conducting plug 2 in any. suit-
able manner. A hollow screw-cap 24 of
well-known type may be cmployed for the
purpose. This cap has external screw-
threads which fit into correspounding inter-
nal threads in the outer end of the conduct-
ing plug 2. When this cap is screwed home,
the enlarged flanged portions of the mem-
bers 14 and 18 of the insulating core are held
firmly between the inner end of said screw-
cap and the shoulder 27.

The outer end of the spark-plug may be
finished substantially in the usual manner
by means of a conducting cap such as 25 and
a nuk 26 on the threaded end 8 of the serew 7.

Tn use, a spurl-plug constructed in ae-
cordance with my invention, aving a cen-
tral electrode cobperating with an culer elec-

trode fastened in o conducting plug and !
S bl

alsn having between the central celectrode
and the conducting plug insilating material
embodying deep insulating walls surronnd-
ing the central electrode and spaced a con-
siderable distance apart (o incrense the
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creeping distunce,

grealer average life than any spark-plag in

whicl only a single deep insulating wall sor-
rounding the central eleetrode 15 separated
from such electrode or from the wall of t
conducling plug by an air-gap.

will have a considerably |

he !

When the |

single longttwdimal line of travel of depuosit-

ed carbon or other partially conductive ma-

- terial along an iusulating swrface found in
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many of the hext {ypes of spark-plugs here-
tofore devised is multiplied substantialliy in
the manner disclosed herein, the creeping
distance in the resulting spark-plug is cor-

vespondingly multiplied without any com-
plication in the construction, the chief ele-
ments of which are, as heretofore, the metal-
lic conducting porticn of the spark-plug, the
high-resistance insulating material comple-
mentary to the condueting portion of the
spark-plug and of any usual matervial and
constrnetion except as te the number and
separation of its insulating walls, .nnl al
feast one deep aiv-gap kmmun(lmn the cen-
iral electrode and surrounded h_\ the con-
ducting plug.

What I claim is:

1. A spark-plag, comprising a condoeting
plug having a bere of livge dinmeter ut one
end and of congiderably smaller diameter at
the other end, wn suter clectrode attached to.
said conducting plug, a substantially cen-
tral codiperating electrode forming with the
outer electrode a spnI\ gup. and thlLlllll“
nterinl - censtrueted “to o Duve - movement
lengthwise of the conducting plug to assem-
Dled and <isassembled positions, said mate-
rial sepavating said conducting plug and
central electrode and baving a deep wall
covering the iuner surface of Tand extending
far into the cenducting plug and also having
a seeond  deep wall which survounds said
central electrode and extends far info said

conducting plug and is sepavated from said
first deep wall by an aiv-space that also ex-
tends far into sand condueting plug.

2. .\ spavk-plug

e, comprising a conducting

‘ot

a2

plug having a bore of widely ditfering di-
arreters with the smallest dimmeter adjacent
to the spark-gap, an outer elecirede attached
to sutd cenducting plug, o substantially cen-
l"ll t('i'l|)m'|lin“‘ electrode Torming with the
voelectrode aosparlegape and insulating
m.mlml conststing of a plurality ol parts
and constrieted o have movement length-
wise of (he congneting plug o assenibied
aned disassenbled positions. sand material
separating suld conducting plug and central
clectrode and having & ddeep wall covering
the inner surface of and extending far into
the condueting plug and also having a sec-
ond deep wall which sovronnds said central
clectrede and extends fur into said conduet-
ing plug and s separated from sabd fiest
deep wall by an air-space that also extends
far inte said condueting plug.

300 spark-plug, comprising o condnet-
ing-plug having a bore of widely ditferent
dianieters with the smaltest dimaeter adja-
cent to the spark-gap, an outer olectvode at-
(ached (o =atd conducting-phig, a0 substan-
tially central coGperating electrode forming
with the outer eleetrode aospark-gap, a con-
duetor of large diameter to whicly said cen-
tral electrade is secured, a {wo- part insulat-
ing cora movable info and out of asSembled
position through the end 6t the conducting-
plug farthest h(un the spark-gap aud hav-
irg axial openings which surround, and the
dinmeters of which correspond respectively
to those of, said centeal electrode and the
conducter connected thereto, and an insu-
ating eylinder between said insulating core
and the condue ting-plug and separatc ted from

siid cove by a deep air-space.

Signed al New York, in the county of
New York, and State of New York, this
cleventh day of January, A, Do 1907,

FREDERICK T. I BACON.

Wilnesses:

Jonu~ AL Casenerr,
Roperr Coasetox,
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