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SPARK-FIUG. 

7 ft/? if f ( ) ( ) ( / cor?e)" 
3e it, know at I, FREDE ('Ik T. F. 

3 y ('ON, ; silject of the King of England, 
and resilent of New York, il the county of 
New York and State of New York, have in 
vente certain new and useful lin) ove 
nets in Spark-lugs, of which the follow 
ing is a specification. 
This invention relates to spark plugs for 

igniting combustible gaseous charges in il 
ternal contistion engines; and the main ob 
ject of the invention is to provide an ill 
roved le vice of this kind which call be 

readily assembled an disassentled and in 
which the 'recling listice to be trave 'sel 
ly ac'einulations of earl on or other par 
tially contluctive interial is so great that 
the tie vice ('a let it short circliedl. 

() their features of inny ill yet it lot he 'e- 
inefore refered to will be hereinafter (le 
scribed aid are illist 'at et in the accoupa 
lying drawings, in which 
Ifigure I is an end view of a spark-plug 

eiloclying iny inventich showing the parts 
: ott twice the nitral size. lig. 2 is a cell 
till longitudinal section of the sate. Rigs. 
3, 1 ; it is are cent j'ai logit (Final sections 
of is tilating ele's of the spa 'lk-plug 
which will be the city afte" (des(iii)ed in detail. 
Siili 1", character's desigrate like parts in 

all he ?igne's of lie (lra Wiig. 
The main elect ()f my s. "K-lig will 
referably be in conducti's plug a lapted to 
be secrett in place i, a wall of at internal 
contist oil el's re. Tic ('insti' ('tion of this 
element it it it cle); it ?on established 
l'actic, aid in the Irwings a conventional 

type of lig is lesin: led by 2. it laviig at 
e ille ( ( erect exterial st'e \\'-treatls 

3 by which it is secret in place in the well 
known lane' in a corresponding inter 
nally-threatlet (ening in the Wall of the 
engine, and having at the otter ell a nut 4 
by tea is of which the spark-plug may be 
trned. This condicting plug 2 has se 
etired theret () still startially in the sual 
late', (i.e. elect role i5, which is the otte' 
(elect role of the silk-plug. The other or 
('ent' electrode (b? the spark-plug may be, 
as illist: tec, s, st: tial w () the sta 
constriction, it being here shown as a rod 
()' wire (3 of lifori ("ross section with its 
free end disposed in the proper relation to 
the free end of the outer electrode 5, that is, 
separated the refront y a sinual air-gap 
across which the electric discharge will take 

Specification of Letters Patent. Patented July 8, 1913. 
Application fited January 25, 1907. Serial No. 354,006. 

place and form a spitrk. The central elec 
tode (5 Inay be connected with its metallie 
sport ol' tenniniil in any suitable minner, 
it loting in the construction illustrated 
driven into an axial aperture in the head of 
a long screw having a long smooth slink 
and a short threaded end S. The head of 
the screw is designated by 9. 
The contlicting plug 2 and the screw 7 

this constitute in the construction illus 
trated the conclutcting supports for the re 
spective electrodes 5 and (5. These two con 
(ticting supports in tist, as in the case of all 
other saik-plugs, be separated by electric: 
insulating mateirial having higl resist;ince, 
an I refer to enploy for this purpose na 
terial of the lava type, which not orily has 
high resistance but is dense and is practi 
('lly a lected by any degree of tempera 
tire to which it may be exposed in an ill 
ternal ('on lustion engine. This insulating 
natterial list not only separate the conduct 
ing sports carrying the electrodes 5 and (i. 
bit in this case will be so formed as to lie 
in close contact with the inner wall of the 
(*) (trict is plig, sirro ind the cely tril elec 
( role (3, and form arold said central elec. 
tle incl letween it, and th a ...: y : (t 
the ('on liffiti litug at least one deel) space 
Suro (ling stich electrode. In the co 
struction illustrated a single deep space is 
foiled in the insulating materia, and lis 
space strounds and is concentric with the 
('elt 'al elect rode {i. Said space is desig 
nated A (). Both walls of this space are 
inst litting walls, one will being indicated at 
11 til the other at 12. The two insulating 
walls this foiled are separated by a space 
10 of consideralle width and are usually, as 
shown, substantially parallel with each other 
and with the axis of the central electrode (3. 
The space 10 formed it the inst tlating mate 
rial is here illustrated as alinular and conn 
pletely surrounds the central electrode, and 
at all points about its axis the electrode 6 is 
separated from the inslating plug 2 by at 
least two insulting walls spaced a consid 
erable listance apart. The depth of the 
space () is Errounding the central electrode 
and formed by two instilating walls, one 
strrounding the other, may vary consider 
abily, but in all cases it should be a lee) 
space, and a considerable distance shot il(l 
separate the two walls thereof, ill order that 
deposited carbon and other partially con 
ductive material may 'fill the space gractually 
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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 material separating 
the central cléctrode from the conducting 
plug 2 has a plurality of insulating Walls 
which form a creeping surface of great 
length, the aggregate length being approxi 
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 
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and economy into several parts, though 
whether the insulating material considered 
as a whole be formed in one piece or in sev 
eral pieces, is uninportant. 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 cy 
indrical. One such insulating cylinder is 
indicated at 13, the opening therethrough 
being of large diameter to receive the other. 
The second of these cylinders 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 through this cylinder 14 is indi 
cated 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 
\va I of the cylinder 13 is shown as covering 
the inci' wall of the conducting plug. 2, 
(it is : king close contact with stich inner 
w; it. It will c, seen that the iner wall of 
(lic sits cle 13 and the ottei' wall of the 
'ylintler constitute the separated inst tilt 
ing walls 1 and 12 herein before referred to. 
The relative positions of the two cylinder's 
when assembled are: clearly illustrated in 
Fig. 2. The insulating cylinder 13 is in this 
construction slightly sis: 'ter than the main 
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portion, that is the inner 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 conducting 
plug. This flange also provides an addi 
tional body of metal through which the 
outer electrode 5 may be driven and by . 
which said electrole may be held firmly. 
The cylinder 14 may also have an annular 
flange 17 of the same amaterial by means of 
which it will be located in position length 
wise of the spark-plug. 

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 22, to receive the 
smooth shank of the screw 7. By dividing 
the insulating core into two parts the parts 
may be made more cheaply and the spark 
plug more readily assembled. The two 
members of the insulating core will usually 
be united by a body of cement 23 after the 
electrode 6 and the screw 7 have been placed 
in the respective parts of said insulating 
cole 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 employed for the 
purpose. This cap has external Screw 
threads which fit into corresponding 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 2'. 
The outer end of the spark-plug may be 

finished sibstantially in the usual manner 
by means of a conducting cap such as 25 and 

: ) it 26 (; in the threaded e ( 8 of the screw 7. 
in use, a spark-plug constructed in ac 

co's face with Iny i? vertion, laving a cen 
tral elect role coöperating with an outer elec 
tode fastered in, a conductiis tig and r 

als) having between the central electrode 
and the conducting plug instating at crial 
embodying (lee) instating wit is stron (l- 
ig the contral electrode and spaced a coil 
siderable distance apart to increase the 
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creeping distance, will have a ('silei'ally 
greater average life than any sark-lug in 
which only a single deel islating walls 1 
rol incling the central electrole is separated 
fron stich electrode r from the wall (if the 
cond ('tig plug by an air-gal). When the 
single longit clinal line of travel of dept sit 
ed 'alboin or () the partially contlucive na 
in any of the best types of spark-lugs here 
to fore (levised is natilie?t sistantially ill 
the lainer disclosed herein, the creeing 
(list at ce in le. resulting silk-olig is co 
respondingly in tilt illied without any con 
plication in thic construction, the chief (le 
lets of \vlic : 'e, as eret (fol', the net:ul 
lic circleting portion of the sail-liig, the 
ligh-resistance ins; lating material ("onle 
Inetta Iy to the ('conducting tition of the 
sa 'k-)llig and (f any listial at trial and 
(: instructi) in except as it (: the lunuller and 
separation of its insulting walls, at at 
i(east one deep air-gal) surrounditig the cen 
i ral electrode and stron (let y the co 
flicting lug. 
What I claim is: 
1. A spark-pig, ('in prising a cond Icting 

plug having a ble of : 'ge liai eter at one 
et and of consilei'; y smaller diameter at 
the otle' (1) : in iter lect (cle attached to 
said conducting plug, a sistantially cen 
tral coöperating electrode firining with the 
() te?' (lect 1'Ode a spark-gap, and islating 
laterial constructed to : 'e novelent 
lengthwise of the concil (tillo lig to asse 
bled and lists.senal led positions, sail matc. 
trial separating said conducting plug and 
('entral electrode and having a deep wall 
('overing the inner surface of aid extending 
fair into the conducting plug and also laying 
a sect ind deep Wall which sur’ tills sail 
central electrocle and extends far ilt () said 
('(inducting plus all is separated fron said 
first deep wall by an air-space that also ex 
tends far into sail conducting plug. 

2. A Spark-plug, Coll) prising : conclicting 

3. 

ly living a lore of widely cliffering di 
it tet (I's with the salest (lite ('' alia (''It 
to the spark-ga, a oitei' elect 'title attachel 
to slit ('tiltic' ling lig, a slistantially ('ei 
I'll ("eterating electrocle orning with the 

'it ('' 'let' role a spark-gal), and it stilitig 
laterial consisting of a lality of traits 
lic ('inst 'tte ( t ( : \ ( ) () \ell(it left - 
Wise (if le ('sn't 'ting lig to assenited 
: it (isasselle (sitics, sail lateri: 
se: 'a ting silic ('incluct it ig It g : inct ('ent'll 
elect 'tic and hit yi ' (lee Willi (() \ering 
the ille sili face (; f. and exten(lig far into 
the c(cutting pit g : ind also having a set'- 
inct dee) will which stri' incl. saic ('cit ': 
cle: it'?: an extincts f: ' It is: it "(; litt 
ing lig aid is scal'at ('il fro: sail first 
deep wall loy an air-s): ('e at als) kN ( 'it is 
far int; s; it co-clict it g lug. 

3. \ is: Ilk-lug, ' ) ising : " in tilt 
in-liig a \ing a lore (if wickly lite 't' it 
(lia (I's with the stiallest (li; let ('I' ill 
cent the s); Ik-ga), an iter electricle at - 
tached to said colleting-bit. : sustai 
tially ('ent'ai c't (sperating elect role foliig 
with the (liter (electrotte a spark-ga), a con 
cluetor of large dial eter to whic' s: il ce 
tral lectrode is sect red, a two-part inst lat 
ing core no valle into ult out of assenllet 
position through the endl (if the ('otulicting 
plug furthest from the s); Ik-g: ) at ( : \'- 
it's : Xia openings will st''), a it the 
(line tel's of which correspond respectively 
to those of, said central electrote and the 
("(clic to connect el the et (), a nil : ) inst 
lating cylinder between sail inst litting core 
act the coldltic till-) is a separatel ())) 
sail core by a leep air-space. 

Signed at New York, in the county of 
New York, and State (if New York, this 
eleventh lay of January, A. ). 19). 

FIRE) (R. T. 3A (()N. 
Witlesses: 

Joji N.A. (AMPET.I., 
Roi Eli CI 1.A yi ('ON. 
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