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io all whom it may concern: 
Be it known that I, DAVID. H. CoLEs, of 

Brooklyn, New York, have invented a new 
and useful. Improvement in Spark-Plugs for 
Gas-Engines, which invention is fully set 
forth in the following specification. 

This invention relates to spark plugs for 
gas engines. N 

One of the constant sources of annoyance 
in the use of Spark plugs in engines of this 
kind results from the accumulation of car 
bon and other foreign matter ipon or between i 
the electrodes of the spark plugs, and re- the invention, some of these mechanical 

expressions are shown in the accompanying - Stilting in the failure of the plug to prop 
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erly perform its functions, and in spark 
plugs as heretofore constructed, it has been 
found necessary to frequently remove the 
illig from its position in the engine and 
clean the same, an operation which results 
in much loss of time and annoyance. Not. 
only does this fouling of the spark plug 
cause the entire failure of the device to func 
tion, and the loss of time incident to clean 
ing the Same, but in addition thereto, the efficiency of the plug gradually deteriorates, 
so that even while it is operating, it is not. 
operating as effectively as would be the case | 
if it were kept continitially clean. 
The object of the present invention is to 

provide means for keeping the spark plug 
clean, to the end that it may constantly be 
in a condition to pperate at its highest ef 
ficiency, and may in fact never reach the 
point where it is completely thrown out of 
commission by reason of the collection of 
carbon and other foreign material around 
the electrodes. 
With this object in view, the invention 

consists, generally stated, in a spark plug 
of suitable construction, provided with 
means for properly insulating the electrodes 
of the plug, and means operated periodically 
from the exterior of the plug, either by hand 
or automatically, for removing the collec 
tions of carbon or other foreign material 
that would operate to short-circuit or other 
wise interfere with the proper functioning 
of the plug. 
The invention may assume various forms, 

all of which, however, involve the idea of a 
revoluble element located in contact with, 
or proximity to, the inner face of the spark 
plug, which element is connected to a suit 
able operating stem or other means, extend 
ing through the plug to the exterior thereof, 

for operatilig it. In some classes of na 
chines, the operating means may be in the 
form of mechanism to be grasped by the 
hand of the chauffer, and an occasional turi 60 given to the device for cleaning the spark 
plug. In other cases the operating spindle 
may be provided with means for automat 
ically turning it at stated intervals, so that 
the whole device becomes an automatic spark 
cleaner. The inventive idea involved is 
capable of receiving a variety of mechanicai 
expressions, and for the sake of illustrating 

drawings, in which 
Figure 1 is a side elevation of a portion of 

a gas engine, showing the exterior end of my 
spark plug in position in the engine, and 
automatic means for periodically operating 
the same to clean the plug; Fig. 2 is a sec 

65 

70 

75 

tional detail through the center of the plug 
of Fig. 1, showing the electrodes and clean 
ing device; Fig. 3 is an elevation of the in 
terior end of the plug, with the cleaning de 
vice in position; Fig. 4 is a sectional view of . 
another expression of the invention: Fig. 5 
is a plan view of the inner end of the plug 
shown in Fig. 4, with the cleaning disk 
removed: Fig. 6 is a like front plan of the 85 
plug of Figs, 4 and 5, with the cleaning disk 
in position; Fig. 7 is a side elevation of the 
cleaning device of Fig. 6; Fig. 8 is a di 
agrammiatic illustration of means for operat 
ing the cleaning disk by hand; Fig. 9 is a 
sectional view of still another mechanical expression of the invention; Fig. 10 is“ 
cross-sectional view of Fig. 9 on the line 

.95 
10-10; Fig.11 is a broken sectional view 0 
the inner end portion of Fig. 9; and Fig. 12 
is a front elevation of Fig. 9. 

Referring to the drawings, in which like 
reference numerals indicate corresponding parts, the plug is provided with a casing 1 
screw-threaded on its interior portion for 100 
holding it in position in the cylinder of the 
engine, and 2 is a jam-nut engaging the ex 
terior screw-threaded portion of the pling, 
while 3 is a screw-threaded cap plug likewise 
engaging the screw-threaded portion of the 
exterior end of the plug for clamping and , 
adjusting the insulating core 4 in the casing 
1...Running through the core 4 is a conduct 
ing wire 5 terminating at the interior face of 
the plug in a point 6, forming one of the 
electrodes, which wire is provided: its ". 

where it is provided with suitable means outer end with a binding post 7 for connect 
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ing it to the wire 8, leading to the usual or 1. The opposite end of the rod 18 from the 
any suitable source of electricity, as the posi 
tive side of a battery. This conducting wire 
5 is suitably anchored in the insulating ma 
terial 4 by means of a shouldered enlarge 
ment 9. Connection is made with the oppo 
site or negative side of the battery by means 
of a wire 10, suitably connected, as by the 
screw 11, with the metal of the casing 1, and 
this casing has for the other electrode a suit 
able point 12 of platinum or other proper 
material, preferably embedded in the casing, 
and having the terminus of the electrode 
within proper proximity to the point 
electrode 6, as will be readily understood by 
inspection of Figs. 2 and 3. 

Extending through the insulating mate 
rial 4, and preferably eccentric to the plug, is 
arod or stem 13, bearing on its inner end a 
disk 14, and provided on its outer end with 
any suitable means for turning the stem. As 
hereinbefore stated, this means may be either 
automatic mechanism connected with the 
engine, as shown in Figs. I and 2, or may 
be in the nature of a small lever or hand 
wheel, as shown in Figs. 8 and 9. The disk 
14 does not cover the entire face of the plug 1, but has a portion thereof cut away, as 

30 

points 6 and 12 is reduced, so as to form 
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clearly shown in Fig. 3, So as to expose that 
part of the face of the plug where the elec 
trodes 6 and 12 are located. That portion 
or edge of the disk which is adjacent to the 
approximately a dulled knife or scraping 
edge, as will be appreciated by an inspection 
of Fig. 2. The projecting exterior end of 
the stem 13 is screw-threaded, as shown in 
Fig. 2, and has nut 15 and jam-nut 16 en 
gaging it to securely retain it in position. 

It will be understood that the rod or stem 
13 is free to turn in the core 4, and when it 
is so turned, whether to the right or the left, 
the edge of the disk 14 Scrapes over the elec 
trodes 6 and 12, thereby effectually remov 
ing any carbon or other material that ma 
have collected either on the points or on that 
portion of the insulating core adjacent to the 
points. As heretofore stated, this turning 
action of the stem 13 and the disk 14 for 
effecting the cleaning of the points of the 
Sp: rk plug may be either hand-operated or 
automatic. As shown in Figs. 1 and 2, the 
cleaning disk is operated automatically, and 
for this purpose the stem 13 has on the rear 
end thereof a pinion 16, which is engaged by 
a rack 17 on a rod 18, which rod is free to 
slide in brackets 19 and 20 attached to the 
frame of the engine. The rod also has some 
slight vertical play in the bracket 19, but is 
normally yieldingly held in its elevated posi 
tion by spring 21 (see Fig. 1). The rod 18 
is also Surrounded by a spring 22 reacting 
between the bracket 19 and an abutment or 

65 
shoulder 23 on the rod, and tending to throw 
the rod from left to right, as viewed in Fig. 

the F 

rod 18, under the influence of its spring 

rack 17 engages, preferably through the 
medium of an anti-frictional roller 24, with 
a cam 25 carried on a toothed wheel 26, 
which wheel is mounted on axis 27, and is to 
actuated by a pawl 28 eccentrically mounted 
on some regularly revolving shaft or part of 
the machine, as the shaft 29. The cam 25 is 
formed, as shown in Fig. 1, with a straight, 
substantially radial face or portion 30, and a 5 
spiral portion 31, beginning at the interior 
end of the face 30 and terminating at the 
exterior end of said face 30. In addition to: 
being engaged by the rack 1 on the rod 18, ... 
the pinion 16 is also engaged by a pawl 82, so 
which operates to prevent the pinion 16 
from turning in but one direction. 
The automatic mechanism just described 

operates as follows: When the cam 25 has 
been revolved in the direction indicated by 85 
the arrow in Fig. 1, to the point where the 
anti-frictional roller 24 slips off of the ex 
terior portion of the cam, the rod 18 is 
driven from left to right, until the roller 
reaches the interior end of the straight face 
portion 30 of the cam, and the proportion of 
the parts is such that this movement of ???? 

6 
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has been just sufficient to give the pinion 16, 
and consequently the stem 13 and cleaning. 55 
disk 14, one complete revolution. There. 
after, the rod 18, and with it the s?rack 17, i?i 
slowly impelled from right to ieft against 
the tension of the spring 22, by the action 
of the can portion 31 of the cam 25, the 100 Spring 21 yielding sufficiently to permit the 
teeth of the rack i' to slip past the teeth on 
the pinion 16. 

it will be seen that by this construction 
the cleaning disk 14 will be operated-once is 
for every revolution of the toothed wrieel 26, 
and this without any attention from the 
chauffeur. ... 
As shown in Figs. 1, 2 and 3, the electrode 

12 and the electrode 6 are juist fush with the 110 
surface of the insulating material 4, and the 
cleaning action of the disk 14 is performed. 
by Scraping over the face of the insulating 
material. If desired, however, that portion 
of the insulating material lying between the 115 
electrodes 6 and 12 may be removed, and in 
Figs. 4, 5, 6 and 7, I have shown a con 
struction of this character. In said figures, 
there is formed in the face of the insulating 
material a groove 33 concentric with the 120 
stem 13 of the disk 14, and there is formed 
on the interior face of the disk 14 a lug or 
feather 34, which enters the groove 33, so 
that upon the revolutions of the disk 14, the . 
feather 34 effectually removes the carbon or 125 
other material from between the electrodes 
6 and 12 traveling in the groove 33 to per 
form this fujiction, while at the same time 
the disk cleans the carbon from the face of 
the plug, as described in connection with 130 
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Figs, 1, 2 and 3. If desired, there may be, 
and preferably is, a feather 34 on the in 
terior face of the disk 14, on each side of the 
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ted lines in Fig. 6. 
Referring to Fig. 

*ut-away space, as clearly indicated by dot 
8, 35 is a crank arm 

secured to the exterior end of stem 13 of the 
spark plug, as previously described, and 36 
is a rod surrounded by a spring 37 reacting 
between a suitable abutment on a part of the 
machine and a pin or other abutment 39 on 
the rod, said rod extending through the 
dash-board 40 and terminimating in a handle 
41 by which the rod may be seized and 
pulled by the chauffeur, so as to produce a 
partial revolution of the stem 13 sufficient 
to revolve the disk to the point where it will 
clean the electrodes, as will be readily under 
stood. , 

Referring to Figs. 9, 10, 11 and 12, there 
is shown a construction in which a scraping 
disk 14 is rigidly secured to, and indeed, 
may, if desired, form an integral part of, 
the casing 1. In this case, the cleaning disk 
does not revolve, but that portion of the 
insulating material carrying one or both of 
the electrodes is revoluble. In said figures, 
42 is a centrally located stem; which ex 
tends through a bushing 43 anchored in the 
exterior portion of the insulating material 
44, the stem 42 being free to revolve in the 
bushing 43. The lower end 45 of the stem 
42 is squared, and takes into a suitable sleeve 
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the revoluble portion 44 of the insulating 

46, fixed in the lower half of the insulating 
material 44, which portion 44 is loose with 
in the casing 1, and free to revolve therein. 
47 is the usual conducting wire, extending 
through the insulating material 44, and 
terminating at the inner face...thereof, pref 
erably with an enlarged face, as shown at 
47, Fig. 9. This wire. 47 has the usual 
binding post and conductor connected there 
to. At diametrically opposite points within 

material, are two conductors 48, 48. The 
wires 48 are such a distance from the center 

50 
tion of the insulating material 44 will bring 
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that when brought to rest at the proper 
point, one of them makes contact with the 
conductor 47 through the enlarged end 47' 
thereof, as shown in Fig. 9. A half revolu 
the other conductor 48 into relation with 
the conductor 47, as will be readily under 
stood. In this construction, the electrode 
12' is not secured to the basing 1, but is 
embedded in the face portion of the insulat 
ing material 44, in close contact with the 
interior of the metal forming the casing. 1, as will be readily understood from an in 
spection of Fig. 9. The exterior portion of 
the stem 42 may have any suitable means. 
for revolving it, as the hand-wheel 49. It 
will be appare, it that, upon revolving the 
hand-wheel 49, the insulating material 44, 
and with it the electrode points 6', 12", will 

a point where the conductor 

3. 

be revolved, passing under the cleaning disk 
14, thus effectually removing the carbon 
from the points of the electrodes. ". Any suit 

". . . . e able means for stopping there ition at 
and 48 

Would exactly register each othe 
employed, such, for example, as a hig on the 
shaft 42 engaging a removable stop on the 
jam-nut 50. ' 

Referring to Fig. 11, there is shown a ?? 

form of the device in which the electrode 
points, instead of lying flush with the in 
sulating material 4, project slightly beyond 
the face of the insulating material, and in 
this case, the disk 14 is provided with a 
groove 51 for clearing the points of the 
electrodes, as will be readily understood 
from said figure. . - 

It will be observed from the foregoing 
that I have provided an efficient means, 
operable from the exterior of the plug, for 
quickly and effectually cleaning the elec 
trodes, without removal of the plug from its 
position in the engine, and that the cleaning 
operation may thus be. performed in a mini 
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90 mum of time, if operated by hand, and if operated automatically, as shown in Fig. 1. 
the chauffeur need give no attention what 
ever to the same, being assured that at all. 
times his plug is free from carbon or other 
material that functioning. . 

It will be understood that the particular 
would interfere with its proper 95 

construction of my spark plug as herein 
before described, maybe modified, the pro 
portion and relative arrangement of the 
parts changed, and some of the parts used 
without using other parts, without depart 
ing from the real inventive idea inyolved; 
and all of these changes and modificatirins 
which do not contemplate a materiai cha: Ne 
in the principle of the invention are mea 5 it 
to be included within the appended claims defining my invention. 
What I claim is:- 
1. In a spark plug, a casing, än insulating 

member inclosed by said casing, sparking 
terminals embedded in the inner face of 
"said insulating member, a cleaning member in 
operative relation with the inner face of said 
insulating member, and means turning one 
of said members with relation to the other, 
whereby said terminals are caned. 

2. in a spark plug, a casing, an insulating 
member inclosed by said casing, sparking 
terminals in close proximity to the inner 
face of said insulating member, a cleaning 
member in operative relation with the inner 
face of said insulating member, and auto 
matic means turning one of said members 
with relation to the other, whereby said 
terminals are cleaned. 

3. In a spark plug, a casing, an insulating 
member inclosed by said casing, sparking 
terminals in close proximity to the inner 
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face of said insulating member, a cleaning 
member in operative relation with the inner 
face of said insulating member, and auto 
matic means intermittently turning one of 
said members with relation to the other, 
whereby said terminals are cleaned. 4. In a spark plug, a casing, an insulat 
ing member inclosed thereby, sparking termi 
nails embedded in the inner face of said in sulating member, a stem passing through 
said insulating member, a cleaning dévice on 

5. 

25 

the inner end of said stem, and means on the 
(juter end of the stem for turning the same. 

5. In a spark plug, a casing, an insulating 
member therein, sparking terminals embed 
ded in the inner face of said insulating mem 
ber, a cleaning device inclose proximity to 
said face, a stem extending from said clean 
ing device outward through said insulating 
member, and means for turning said stem, and thereby operating said cleaning device. 

6. In a sparking plug, a casing, an insu 
lating member, therein, Sparking terminals 
embedded in the inner face of said in?ullat 
ing member, a stem passing through said in 
sulating member, a scraper disk carried on 
the inner end of said stem, and means on the 

934,42? 

exterior end of said stem for turning th8 
same. . . . . . . . In a sparking plug, a casing, an insul lating member thereinhaving on its inner 
face a groove, spark terminals embedded in 
the inner face of said insulating member and 
located on opposite sides of said groove, a 
Scraper diskrevolubly mounted on said plu 
and adapted to scrape the inner face of said 
neuber, and provided with a feather engag 
ing said groove. , . ' .. . 

8. In a sparkplug, a casing, an insulating 
member inclosed by said casing, a conductor 
having an enlargement anchored in said in sulating member and provided with a spark 
terminal embedded in the inner face of said, 

3. 
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member, a second-terminal embedded in said . 
inember, and a revoluble scraper disk on said 
plug adapted to scrape the inner face of said 
member and said terminals. . . . In testimony whereof. I have signed this 
specification in the presence of two subscrib 
ing witnesses. . . . . -- 0' :? ???- : ????': 
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