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This invention relates to spark plugs, but 
more particularly to spark plugs for use on 
aeroplane engines. : · 

In the operation of Spark plugs, especially 
in connection with spark plugs used On aero 
plane engines, it has been found that break 
age. of plugs of standard design occurs fire 
quently, and especially when the insulators 
thereofare accidentally struck by a Wrench 
or other tool during installation. 

In aviation work, air cooled engines have 
been found desirable, but the standard Spark 
plugs have not been thoroughly satisfactory 
for the purpose, because the walls of the en 
gine cylinder cannot, dissipate all the heat 
applied at a sufficiently rapid rate to pre 
vent preignition. 
With the above facts in mind, one of the 

important objects of the present invention 
is to provide a spark plug in which the 
insulating a core is e adequately protected 
against injury. In the form herein shown, 
this core is secured within a metallic shell 
and its outer end is covered by a cap which 
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is spaced therefrom and is also of insu 
lating material. The opposed surfaces of 
the core and cap are preferably provided 
with similarly arranged convolutions, which 
materially lengthen the air gap between the 
outer end of the metallic shell and the cen 
tral spindle or eiectrode and eliminate any 
tendency for sparks to jump acroSS this gap. 
In such a construction, the parts of the 
spark plug are so designed that the length, 
of the plug when assembled is substantially 
the same as those at present in use, and the 
core is so covered and protected that it will 
not be affected by any blow on the cap. 
A further object of the invention is to 

provide a plug of this character i having 
means associated with the core and the cap 
to form an assembly which is secured to the 
sleeve and may be removed bodily as a unit 
therefrom. 
The outer or shell-like part of the plug is 

also formed with holes which aid in the dis 
sipation of heat from the firing end and 
enable air to circulate around the primary 
insulator within the shell, thereby prevent 
ing pre-ignition. 

The preferred construction by which the 
above objects, are attained Will be more par 
ticularly explained in conneetion With the 
accompanying drawing, in which 

Figure 1 is an elevation of the spark plug, 
and 

Fig. 2 is a section taken on the line 2-2 of 
Fior. 1. X 
?he illustrated embodiment of the inven 

tion comprises a metallic sheil i having ex 
ternal threads 2 for engagement with the en 
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gine cylinder, and a radial enlargement 3 
fashioned to receive a Wyrench or similar tool. 
Disposed within the shell 1 is a, core 4 of 
insulating material which may be termed the 
primary insulator. Formed in the lower end 
portion of the primary insulator is a shoul 
der 5 in abutting relation to an internal 
shoulder 6 on the shell 1, and between the 
shoulders 5 and 6 is a copper gasket 7. 
Formed around the primary insulator near 

its upper end portion is a shoulder 8 facing 
in an opposite direction from the shoulder 5. 
In threaded engagement with the upper end 
portion of the metallic shell 1 is a metallic 
sleeve 9 having an internal shoulder 10 adja 
cent the upper end thereof. The shell 1 and 
sleeve 9 together form a body shell for the 
parts. The shoulder 10 is disposed in abut 
ting relation to the shoulder 8 on the primary 
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insulator 4. The shoulder 10 and upper end i 
portion of the sleeve 9 is spaced from the pri 
mary insulator by a copper sleeve 11 and gas 
ket 12. The intermediate portion of the pri 
mary insulator is formed with an enlarge 
ment 13 disposed within an annular recess 
14 in the shell 1. The particular form of 
the insulator is not important to the inven 
tion. . 

Formed in the sleeve 9 are radial holes or 
openings 15 which serve to ventilate the pri 
mary insulator. It will be manifest that air 
may enter from the outside through the holes 
15 and circulate around the primary insu 
lator, which is spaced a slight distance from 
the sleeve 9 and the shell 1. The holes 15 
also aid in the dissipation of heat from the 
firing end of the Sparkplug so that only as 
much heat passes to the cylinder walls as 
they can carry off. M 
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Enclosing the outer end portion of the pri 
mary insulator 4 is a cap 16 of insulating 
material having depending side walls 17 in 
abutting relation to the upper end of the 

5 sleeve 9. Disposed between the side walls 
17 and the sleeve 9 is a washer 18. Formed 
in the outer end portion of the primary insu 
lator is an outwardly tapered recess 19 of 
substantially frusto-conical , shape and 

10 formed on the cap 16 is a central projection 
* 20 extending into the recess 19 and shaped 

similarly thereto. The cap 16 is preferably 
so designed that all parts thereof are spaced 
from the inside and outside walls of the pri 

15 mary insulator 4. 
It is manifest that the dome shaped cap 

16 guards the outer end portion of the pri 
mary insulator from blows and shocks, and 
that when a blow is received by the cap 16, 

20 it is transmitted to the sleeve 9 and not to 
the primary insulator. M 

Formed in the cap is a central opening 21 
through which extends a central electrode in 
the form of an externally threaded spindle 

25 22, the lower end portion of which is screwed 
or otherwise securely anchored in the pri 
mary insulator 4. fie opening 21 is prefer 
ably of sufficient diameter so that the spindle 
22 is spaced therefrom throughout its length. 

30 Engaging the outer end portion of the spin 
dle 22 is a terminal nut 23, which is spaced 
from the cap 16 by a washer 24. - After the 
parts have been assembled, the upper por 
tion of the spindle 22 may be welded or riv 

35 etted over at 25 to form a permanent connec 
tion between the nut 23 and spindle 22. The 
nut 23 holds the cap 16 in place. It is ap 
parent that the primary insulator 4, cap 
16 and sleeve 9, together with the spindle 22 

40 and nut 23, may be readily removed as a unit 
by aunscrewing the sleeve 9 from the shell 1. 
The inner portion 26 of the central elec 

trode, which is connected at 27 to the spindle 
22, extends centrally through the primary 

45 insulator or core 4 and cooperates with the 
electrode 28 fixed to the shell, as will be read 
ily understood. The opposed surfaces of the 
cap 16 and the adjacent, end of the core 4 
have overlapping similarly curved portions, 

50 which serve to increase the length of the air 
gap between the shell and central spindle and 
thus afford the desired electrical clearance. 

It will be seen that I have provided a con 
struction which satisfies the objects above 

55 mentioned, and one which constitutes aval 
uable advance in the art. While I have 
shown the invention in a certain physical 
embodiment, it is to be understood that mod 
ifications of the structure'shown may be made 

60 by those skilled in this art without departing 
from my invention as expressed in the fol 
lowing claims. - - 
What I claim is: - - - 
1. A spark plug having a shell, a sleeve Se 

65 - cuired to said shell, a one-piece primary insu 

lating core having a central conical recess 
in its outer end, a central electrode extending 
through i said core, a secondary insulating 
cap having a central projections extending 
into and spaced from said recess in the pri 
mary core and having a rim bearing against 
the end of said sleeve, the inner end of said 
central projection, being within said sleev? 
and the end of Said primary core around said 
recess extending outwardly beyond the sleeve 
and within the rim of the cap to insure an air 
gap of sufficient length to prevent arcing at 
that point, in case the secondary insulating 
cap should be broken. X 

2. A sparkplug having a shell, a one-piece 
primary insulating core having an enlarged 
portion formed with peripheral shoulders, 
means engaging said enlarged portion to se 
cure the core to the shell, said core having a 
conical recessin its outer end, and a central 
electrode having threaded engagement with 
said core centrally thereof, said threaded en 
gagement continuing inwardly beyond said 
securing means so as to prevent separation 
of the primary core at that point in case of 
breakage; a secondary insulator and protect 
ing cap having a central conical portion pro 
jecting into and spaced from the recess in 
the primary core, the inner end of said cen 
tral conical projection being within the means 
which secures the core to the shell to prolong 
the length of the air gap between the shell 
and the spindle, and means for securing said 
cap in position. ' -» 

3. A spark plug having a metallic shell, 
a one-piece primary insulating core having a 
conical recess at its outer end, a shoulder on 
the core, means engaging the shoulder to 
secure the core to the shell, and a central 
electrode in threaded e?gagement with said 
core, said threaded engagement continuing 
inwardly beyond said shoulder; a secondary 
insulating and protecting cap surrounding: 
the outer portion of the core and spaced there 
from and having a central conical projection : 
spaced from and projecting into the conical 
recess of the primary core, the inner énd of 
said central conical projection being within 
the means which secures the core to the shell 
and means for securing said çap in position. 

4. A spark plug having a shell, an insulat 
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ing core in Said shell having a pair of oppo 
sitely facing shoulders, an internal shoul 
der on said shell to receive one of the shoul 
ders of said core, a sleeve in threaded engage 
ment with said shell and having an internal 
shoulder for dengagement with - the other 
shoulder of said core, a cap of insulating ma 
terial enclosing the outer end portion of said - 
core and in abutting relation to the outer end 
of said sleeve, said core extending outwardly 
beyond the sleeve and within the cap and 
having a central conical recess in its outer 
end, a central inwardly tapered projection 
on said cap disposed within said recess and 
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1,801,028 
extending inwardly beyond the outer end of 
said sleeve, said cap being spaced entirely 
from said core, a central electrode extendi ing through said cap and in threaded engage 
ment with said core, and a sleeve on said elec- i trode for holding said cap in place. 

5. Aspark plug having an outer shel, an 
insulating core seated within said a shell, a 
sleeve in threaded engagement with said 

e shell. and having a fiange for holding said 
core in place, said core extending outwardly 
beyond the sleeve and having a central coni 
cai recess in its outer endi, a cap having an 
annular rim overhanging the outer end of the 
core and in abutting relation to said sleeve, 
said cap being completely spaced from said 
core and having a conical projection within 
said recess and extending inwardly beyond 
the outer end of said sleeve, a central elec 

20 trode extending through said cap and con 
nected to the core, and a member fixed to saidi 
electrode and in engagement with saidi cap 
for holding the latter in place, whereby al 
of the parts may be removed as a unit from 

25 the sheli by unscrewing said sleeve. 
6. Á spark plug having a shelli, an inSU 

lating, core in said sheli, oppositely facing 
- shoulders on said core, a shoulder on saidi. 

shell engaging one of the shoulders on the 
3 core, a sleeve adjustably connected to the 

shell, an abutment on the sleeve engaging the 
other shoulder of the core for forcing said 
core tightly into position in the shell, said 
core extending outwardly beyond the sleeve 

a and having a central conica recess, in its outer end, a protective insulating cap having 
an annular rim overhanging the outer end. 
of the core and having a conical projection. 
within said recess and extending inwardy 

4o beyond the outer end of said sleeve, a central 
electrode extending through said core and 
cap, and means for securing saidi cap in abu? 
ting relation to the sleeve with ali parts of 
saidi cap in spaced relation to the core, 

4 ; In testimony whereof li have hereunto 
signed my name to this specification. 

OTTO C. ROHDE, 


