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The invention relates in general to spark plugs 
for internal combustion engines of both the air 
plane and automotive vehicle type, and the in 
vention speci?cally relates to spark plugs of the 
radio shielded type. The present application is 
a substitute for forfeited application Serial No. 
383,725, ?led March 17, 1941. 
The primary object of the invention is to pro 

vide an improved and simpli?ed form of spark 
plug which will feature economy in manufac 
turing costs while meeting service requirements 
in the high pressure type of aircraft engine now 
in modern use and with these objects in view the 
invention features the providing of easily man 
ufactured component parts; the minimizing in 
number of such parts and the providing of parts 
which can be readily assembled with other dif 
ferent size parts to provide for the fabrication 
selectively of spark plugs of different sizes and 
at the same time to provide a form of plug which 
can be assembled from the different size stock 
parts without necessity of using skilled labor in 
the assembly, or in the replacement of damaged 
or worn parts. 
In spark plugs, particularly in the case of spark 

plugs of the shielded type designed for use in 
heavy pressure engines, dif?culty has been ex 
perienced in taking off from the plug that more 
or less exact amount of heat under varying ser 
vice conditions so that the plug in its ?r 
ingarea will not run either too hot or too cold. 
Accordingly, the invention contemplates the pro 
vidlng of a simpli?ed form of heat radiating con 
trol which by the simple replacement of a vari 
able size gasket, that particular gasket can be 
selected which will give the requisite degree of 

plug to the shell and to other associated heat ra 
diating elements of the construction. 

Incidental to the intent to provide for the mini 
mum number of diiferent size component parts 
‘necessary to be carried in stock to meet the 
usual commercial demands for different size 
plugs, the disclosure features in its shell element 
the providing of means in the form of different 
lengths of spacing collars to provide at will either 
a. long or a short reach type of plug, Insofar as 
its central core assembly is concerned, the in 
vention features cores designed to be of different 
sizes fashioned to ?t in a standard form of shell, 
and the providing of different lengths of shielding 
barrels, any one of which can be screwed into the 
standard shell. 
In its feature of economizing in manufacturing 

costs, the invention contemplates the forming of 
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the shell and shielding barrel elements of stand 
ard hex stock to avoid the present expensive op 
eration of forming squared faces as tool engag 
ing nuts and to con?ne the machining to rela 
tively inexpensive borings, threadings, and simi 
lar lathe operations, which can be cheaply done 
on automatic screw machines. 
Further objects and advantages, not speci?cally 

enumerated above, will be apparent as the in 
vention is described in connection with the em 
bodiment illustrated in the accompanying draw; 
ings. ' 

In the accompanying drawings: 
Fig. 1 is a view in axial section of a shielded 

spark plug constituting a preferred embodiment 
of the invention shown mounted in a head of an 
lntemal combustion engine; 7 

Fig. 2 is a detached view partly in section of a 
known form of connector on an end of the cable 
harness shown in position about to be lowered» 
into engagement with the spark plug of Fig. 1; 

Fig. 3 is a detailed, enlarged perspective view 
of a combined heat conducting and gas sealing 
gasket shown in axial cross section in Fig. 1; 

Fig. 4 is an end view of the lower, ?ring end of 
the spark plug shown in Fig. 1; and 

Fig. 5 is an axial, sectional view of a modified 
form of shell and associated core assembly with 
associated spacing collars located between a head 
on the spark plug and the head of an internal 
combustion chamber into which the shell is 
screwed. 
Referring to Fig. 1 there is disclosed a, shielded 

spark plug comprising primarily a shell ill in 
which is ?tted a core assembly H held in place‘ 
by a shielding barrel l2 and which plug is 
screwed into the plug opening extending through 
the wall A of the cylinder of an internal combus 
tion engine. 
The shell [0 was initially a length of tubular 

hex stock. The upper portion I3 is left unma 
chined for a portion of its length to form a length 
of section in the form of a hexagon to which 
wrench or other tool may be applied for screw 
ing the spark plug into the cylinder head, or 
removing it therefrom. The lower portion of the 
stock material is twice reduced and its lower end 
threaded to form the cylindrical extension M for 
engaging the threads in the wall or head A of the 
?ring cylinder. One end of the original bore of 
the stock length is machined to form an are 
shaped projection I5 which forms the outer elec 
trode of a pair of coacting ?ring electrodes. The 
opposite or upper end of the bore is counterbored 
and threaded to form an enlarged cylindrical 
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bore ii for receiving the lower threaded end of 
the barrel II. The mid-portion of the bore of 
the shell is machined to form a long conical core 
seat ll forming an included angle of about ?ve 
degrees with the axis of the plug indicated by 
the line 0-4;. It is a feature of this disclosure 
that the seat ll be unusually long and at the 
same time provide a relatively long and narrow 
clearance I8 between the inner end of the shell 
and the core assembly so as to minimize the 
amount of hot gases which are passed up to the 
gasket of Fig. 3 as hereinafter described. 
The core assembly comprises a centrally posi 

tioned conducting core element l9 and an insu 
lating body 20 of ceramic material. The con 
ducting core element comprises a thin pencil 
like spindle 2|, the upper end of which is thread- ‘ 
ed as shown at 22 and therebeyond the extreme 
upper end of the spindle is turned down to a nee 
die-like point forming a cable connector 23. The 
lower end of the spindle is provided integral 
therewith with an enlarged ?at cylindrical head 
24 forming the inner of the pair of electrodes 
and located within the outlines of the outer an 
nular electrode IS. 
The insulating body 20 is of somewhat bottle 

shape form, having a long frusto-conical body 
portion 25 and a long, thin upwardly extending 
cylindrical neck portion 26. The top of the body 
portion as it rounds into the neck portion forms 
a conical shaped shoulder 21. The body 20 is a 
one-piece molding and is held clamped between 
the enlarged head 24 at its lower end and a small 
nut 28 engaging the threaded end 22 at the upper 
end of the spindle. The insulating body portion 
25 is received intermediate its ends in a gasket 
29 of soft copper or other highly conductive ma 
terial. This gasket, more particularly shown in 
Fig. 3, is of frusto-conical form having a rela 
tively thinwall with its inner and outer faces 
formed to snugly ?t the'body portion 25 and the 
seat ll respectively. This gasket may have a 
uniform thickness of wall section throughout and 
in this case it is designed simply as a gas seal 
and as a means for conducting heat from the 
core assembly to the shell. . 
In the form of the gasket herein illustrated, 

the wall 30 is formed of minimum radial cross 
section at one point 3| in its circumference, 
gradually increasing in radial thickness to the 
diametrically opposite point 32. Such a form 
of gasket may be rotatively adjusted on the core 
assembly to vary the opening of'the spark gap 
33 formed between the inner and outer electrodes 
at the point where they approach each other 
most closely. By simply rotating the core assem 
bly ll about its own axis as it is located in place 
as shown in Fig. i, any desired portion of the 
perimeter 34 of the inner electrode 24 may be 
brought to face the arc shaped projection i5, 
also by rotating the conductive sleeve of Fig. 3 
as it is located on the core assembly, the width 
of the spark gap 33 may be accurately set. 

It is a particular feature of the gasket as here 
in used that by virtue of its axial length it may 
be used to control the area of heat transference 
from the core assembly to the shell. It is ac 
cordingly intended that there be kept in stock 
gaskets of slightly varying length and, in assem 
bling the parts to form any particular plug, that 
the length of gasket will be selected which is 
known to form a plug which will have neither 
too great nor too little heat radiation from the 
firing area adjacent the ?ring gap 33. In using 
such gaskets, it is the intent to maintain as much 
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length to the clearance l8 as possible so as to 
remove the gasket as far as possible away from 
the hot area at the ?ring electrodes and the gas 
ket presents only a thin edge of material exposed 
to the hot gases in the combustion chamber of‘ 
the engine. 
The shielding barrel l2 was initially a long 

length of straight tubular hex stock having a 
bore of uniform diameter extending there 
through and which original bore is retained in 
the finished barrel, thus saving in cost of form 
ing such barrels. Even if the bore of the origi 
nal stock happens to be too rough, a simple 
straight reaming operation will be sufilcicnt to 
smooth the bore. In its mid~portion, the original 
stock was left unmachined for a short distance to 
form a polygonal section 35 resembling a nut by 
means of which the barrel can be screwed into 
place in the shell. The portion of the stock on 
one side of this section 35, that is, the lower end, 
is reduced and threaded to form the cylindrical 
lower end 36 for engaging the internal threads 
on the shell. The adjacent end of the barrel is 
beveled inwardly to'form a seat 31 having the 
same inclination to the axis a-b as the shoulder 
21. The parts are so designed that as the barrel 
is screwed into the shell ID, the lower advancing 
bevelled end of the barrel engages directly 
against the shoulder 21 to force the body 20 
downwardly and therethrough act on the gasket 
29 to clamp the same ?rmly between the core 
assembly and shell to form the combined gas 
seal, heat conductor and heat regulator above 
referred» to. It is also suggested that advantage 
may be taken of the fact that the gasket 29 
(either form) is of soft copper, or equivalent soft 
metal, and is unusually long so as to insure the ‘ 
necessary large area of hermetically tight gas seal 
between the shell and core assembly. 
As the barrel i2 is screwed into the shell i0 it 

forces the core assembly ii downwardly with a 
squeezing action on the soft gasket 29 which is 
thus clamped for its entire length between the 
conical surfaces of the core assembly and the 

' shell. Even though the tapers of the gasket and 
the parts of the assembly and shell engaged there 

, by are intended to have an accuracy to inter?t 
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snugly as illustrated, nevertheless, as a practical 
matter minute variations from the ideal dimen 
sions are inevitable in factory production. How 
ever, the thin shell, soft metal gasket 29 is capa 
ble under these conditions of being distorted both 
lengthwise as well as radially in both its external 
and internal dimensions by this squeeze action at 
least su?iciently to cause the gasket to conform 
itself automatically so as to take the shape im 
posed thereon by the pressure surfaces of the core 
assembly and shell engaging the same. 
The gasket 29 is made of unusual length in 

order to provide sufficient area of engagement 
between the core assembly and the shell to insure 
a non-leakage of the highly compressed engine 
gases past the same. In actual practice, the gas 
ket is almost as long axially as is its mean diam 
eter. As illustrated the axial length of gasket 29 
‘is at least greater than one-half its mean diam 
eter. 
The lower edge of the gasket is unrestrained 

and is thus free to distend downwardly under 
pressure from the sleeve H to project more and 
more into the open clearance l8 with increase in 
the squeeze pressure thus tending to elongate 
the gasket axially at least slightly. With in 
crease in length of course more and more area of 
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heat transference is provided between the body 
portion 25 and the grounded shell "I. It is a 
feature of this disclosure that there is no need of 
any gasket between the barrel and core assembly ~ 
required of other similar devices. 
The other portion of the barrel forming stock 

above the section 35 is likewise reduced from its 
original hex form and threaded to form a long, 
upper portion 38 exposed for air cooling. The 
barrel extends for a material distance above the 
upper end of the cable connector 23. The threads 
at the upper end of portion 38 are designed to 
receive the swivel coupling nut 39 of a detachable 
connector 40 clamped to the end of a cable 4| 
carrying conductor 42 for supplying high tension 
current to the connector 23. Following conven 
tional details in this connection swivel nut 39 is 
rotatively mounted on ?ange 2 of split sleeve l 
which is clamped about the usual metal braidingv 
on cable 4|. The balance of the barrel below the 
threads utilized for the purpose of securing the 
cable in place is intended to provide an air cooled 
heat radiating surface 43. The fact that this por 
tion 43 is threaded provides for an increase in 
heat radiating surface over what would be pro 
vided if this upper portion of the barrel were 
otherwise smooth. It has been found that there 
was no material addition in manufacturing cost 
in running the thread tapping die as far as possible 
along the barrel over what was necessary to pro 
vide for the cable connection and these extra 
lengths of threads contributed, at least to some 
extent, to the e?iciency of heat radiation and air 
cooling of the barrel. 
For the purpose of arranging the parts so that 

different size connectors, that is, different size 
nuts like nut 39, may be utilized, an adapter in 
the form of a thin external and internally 
threaded sleeve 44 may be screwed either into the 
coupling nut 39 as illustrated, or brazed, or other 
wise secured to the upper end of the threaded por 
tion 38 of the barrel. 
A long sleeve 45 of insulating material is re 

placeably positioned in the bore of the barrel 
I2, preferably with a snug but sliding ?t to form 
a lining to the barrel and to form a filler oc 
cupying substantially all of the space between 
the reduced upper portion 26 of the core assem 
bly and the barrel. The sleeve is lowered into 
the barrel until its lower end is near the shoul- ' 
der 21. The sleeve 45 projects above the upper 
end of the barrel and is provided at its projecting 
upper end with a groove 46 providing a means for 
conveniently gripping the sleeve in the act of 
inserting it into or removing it from the barrel. 
This sleeve is pre-formed and may be accurately 
molded to shape and size and it is herein sug 
gested that it may be formed of ceramic or equiv 
alent thermoplastic material. 
As the ceramic core may equally be formed to 

accurate dimensions as an incident of its being 
molded to shape, the insulating sleeve can be 
made to form a snug ?t thereon without necessity 
of preforming any work on it after it is initially 
molded. The upper end of the insulating sleeve 
provides a smooth bored opening for the inser 
tion therein of the lower end of the intruded cable 
and acts to guide the cable conductor 42 into po 
sition to be engaged by the cable connector 23 at 
the upper end of the spindle 2|. 
In place of the shell shown in Fig. 1, it is sug 

gested in those cases where it is desired to use a. 
shell capable of functioning as both a long and 
short reach shell, to substitute therefore the shell 
48 shown in Fig. 5. In this case, the upper end 
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of the original hex stock is retained unmachined 
to form the hexagonal head 49. The portion 
therebelow is once reduced, forms a smooth cyl 
inder 50 and therebelow the balance of the shell 
is threaded as shown at 5|. In the event that a 
long reach shell is desired, a relatively narrow 
collar or spacing sleeve 52 is located to encircle 
the‘ smooth cylinder 50 beneath the external 
shoulder 53 de?ning the underside of the head 
49 and the threaded portion of the shell is se 
cured into the hole B therefore in the engine head 
or wall C. 
In the event that a short reach shell is de 

sired, another spacing sleeve 54 may be added to 
the sleeve 52 or, preferably, a single sleeve of 
the desired length is introduced between the 
shoulder head and the engine cylinder C. In 
either case, it is understood that that length of 
the spacing sleeve, and which also functions as a _ 
gasket, will be selected which will locate the lower 
or ?ring end of the plug in that position relative 
to the inner wall D of the engine cylinder which 
good practice indicates as being the proper loca 
tion for the electrodes of the plug intended for 
that particular engine. Fitted in the shell is a 
core assembly 56 corresponding to the core as 
sembly II and held in place by a shielding bar 
rel l2 lined with an insulating tube 45. 

It is within the scope of the disclosure to 
locate the spindle 2|‘ concentric with the axis 
a--b, and to locate the axis of the head 24 slight 
ly offset from the axis of the outer electrode l5. . 
The device illustrated provides an outer shield 
ing and continuous conducting path for stray 
electric currents, from the shielded cable 4|, 
through the connector 40, through the barrel l2 
and shell [0 where the pllug is grounded on the 
engine. Insofar as the plug is concerned, this 
outer shield is formed solely of two parts, a shell 
and a barrel screwed into the shell. 

Considering the entire plug assembly it com 
prises only four major parts, the shell l0, barrel 
l2, core assembly II and insulating sleeve 45, 
constructed as separate units and assembled sim 

, ply by inserting the core assembly into the shell, 
screwing the barrel into place and slipping the 
insulating sleeve into the upper openend of the 
barrel. 

It is within the scope of the disclosure and 
when maximum engagement of core and shell is 
desired in order to e?ect maximum heat dis 

’ charge to omit entirely the use of the heat dis 
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charging regulator 29 and to cause the core 20 to 
engage directly with its seat l1. Where a less 

- degree of heat withdrawal from the core assem 
bly is desired, that length of conical copper gasket 
either with uniform wall section, or variable as 
illustrated, will be selected from stock which pre 
vious experiments has shown to give the best ?r 
ing conditions for the particular plug under ob 
servation and inserted in place preferably high 
up on the core assembly. In case of damage or 
worn parts, the coupling 45 and the shielding bar 
rel are unscrewed, the damaged part which usu 
ally is the core assembly or the insulating sleeve 
is replaced and the parts rescrewed into place. 

I claim: 
In a spark plug, the combination of a shell 

provided with the outer of a pair of electrodes 
and with a conical shaped core seat, a core as 
sembly adapted to be intruded into the shell 
and provided with the inner of said pair of elec 
trodes, a tubular gasket of frusto-conical form 
?tted between the core assembly and said coni 
cal seat, said gasket having a wall of variable 
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thickness and adapted in its rotatively adjusted 
position to locate and change at will the position 
of the ?ring gap between the electrodes. 

LEWIS F. HAHN. 
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