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This invention relates to ignition apparatus 
and more particularly to spark plugs adapted for 
use in igniting the combustible charges in the 
cylinders of internal combustion engines and the 
like, and to methods of making said spark plugs. 
One of the objects of the present invention is 

to provide a novel spark plug which is simple in 
construction and inexpensive to manufacture. 
Another object of the invention is to provide 

a novel radio-shielded spark plug having a shell 
and shielding barrel formed as a single member 
and a relatively thick insulating tube or sleeve 
lining said barrel and surrounding the center 
electrode assembly. 
Another object is to provide a novel method of 

fabricating a radio-shielded spark plug which 
eliminates the necessity of providing a separate 
shell and Shielding barrel in order to employ a 
relatively thick insulating tube between said 
barrel and the center electrode assembly. 

Still another object is to provide a novelly con 
structed Spark plug wherein good mechanical 
qualities are combined with good electrical quali 
ties. 
A further object is to provide a novel method of 

fabricating the shielding barrel of radio-shielded 
Spark plugs whereby said barrel may be formed 
integral with the spark plug shell and contain a 
relatively thick insulating lining without necessi 
tating any change in the design of the spark plug 
and in the design of the shielding harness equip 
ment on present-day and future engines. 
The above and further objects and novel fea 

tures of the invention will more fully appear from 
the following detailed description when the same 
is read in connection with the accompanying 
drawings. It is to be expressly understood, how 
ever, that the drawings are for the purpose of ill 
lustration only and are not intended to define the 
limits of the invention, reference for this latter 
purpose being had primarily to the appended 
claims. 
In the drawings, wherein like reference char 

acters refer to like parts throughout the several 
views, 

Fig. 1 is a vertical central section of a radio 
shielded Spark plug constructed in accordance 
with the present invention; 

Fig. 2 is a fragmentary sectional view of the 
Spark plug in an unfinished stage and showing 
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2 
the shape of the shielding barrel before the latter 
is conformed to the shape of the pre-formed in 
sulating tube therein; and 

Fig. 3 is a view similar to Fig. 2, but showing 
the shielding barrel after it is shaped to the con 
tour of the insulating tube by the forming die 
Shown in said figure. 

Referring to Fig. 1 of the drawings, there is 
shown a novelly constructed radio-shielded spark 
plug of the general type universally used in pres 
ent-day aircraft engines and comprising a tubu 
lar metallic shell 5 Which is externally threadedi. 
at 6 for cooperation with a threaded opening in 
an engine cylinder (not shown). A ground elec 
trode 7 of any suitable known construction is se 
cured to the lower end of shell 5 by means of sil 
wer Solder or other Suitable means. The bore 
through shell 5 is provided with a tapered portion 
8 for receiving a tapered sleeve 9 of relatively 
Soft metal, such as copper. Sleeve 9 is utilized 
for centering the ceramic or a like insulator () 
and the center electrode in shell 5 and for se 
curely holding Said center electrode assembly in 
Said shell by a wedging action, as is well under 
stood in the art. Center electrode if projects 
beyond the lower end of insulator iO in spark 
gap relation with ground electrode 7, and is elec 
trically connected with a metallic terminal 4 
which is Secured in the upper end of insulator 0 
for conducting high tension electric current 
from a suitable Source to said center electrode. 

Insulator f0 projects upwardly beyond shell 5 
and into the Straight bore 2 of a bottle-shaped 
ceramic or the like insulating tube 3 having a 
relatively thick walled body portion 4 surround 
ing the center electrode assembly 0, to im 
prove the insulating qualities of said spark plug, 
and a relatively thin wall 5 at the upper end 
thereof for a purpose to more fully appear here 
after. Tube f3 rests at its lower end on a pad 6 
of asbestos or other yieldable insulating material, 
Said pad, in turn, resting on an internal annular 
shoulder 7 within shell 5. Surrounding tube 3 
and formed integrally with shell 5 is a metallic 
Shielding barrel 8 which is also bottle-shaped so 
that the upper end thereof conforms to the ex 
ternal contour of the thin walled neck portion 5 
of tube 3 whereby said barrel is of the proper 
diameter at the upper end thereof to threadedly 
receive the standard coupling of a shielding har 



2,597,794 
3 

mess lead, said end of the barrel being externally 
threaded at 9 for this purpose. Tube 3 is rigid 
ly held in barrel 8 and in engagement with pad 
16 by spinning the upper end of said barrel in 
wardly to form a retaining flange 20. A cushion 
2 of high temperature and oil resisting material, 
such as, for example, "neoprene' Synthetic rub 
ber, is preferably disposed between flange 20 and 
the end of tube 3 to yieldably clamp the latter 
and thus prevent chipping or cracking of Said 
tube. 

Heretofore, in the manufacture of Spark plugs 
of the type and design described, it has been nec 
essary to make the shell 5 and barrel 8 as two 
separate members in order to employ the desired 
insulating tube 3 of variable thickness and to 
enable assembling of Said tube, said barrel being 
subjected to numerous expensive and time con 
suming machining operations interiorly and ex 
teriorily thereof to conform the same to the con 
tour of the tube and to adapt the spark plug for 
use With the standard shielding harness coupling. 
In accordance with the present invention, a novel 
method is provided for fabricating the shielding 
barrel 8 whereby the latter and the shell 5 may 
be of One-piece construction and contain the 
desired bottle shaped insulating tube t3 without 
affecting the design of the spark plug so that the 
latter is still relatively light in weight and capable 
of receiving the standard shielding harness cou 
pling, said method reducing the machining oper 
ations to a minimum and resulting in a reduction 
in the manufacturing cost of the spark plug as 
Well as an increase in the production rate. 

In making the described spark plug in accord 
ance With the present invention, a piece of solid 
Or tubular metallic Stock, Such as, for example, 
high grade steel, is Subjected to machining and 
boring operations, thereby forming the externally 
threaded Shell 5 having the tapered bore 8 and 
the internal shoulder T therein, and a shielding 
barrel S having a straight thin wall extending 
throughout the length thereof, as shown in Fig. 2, 
and a central Straight bore of a diameter corre 
Sponding to the outside diameter of the body por 
tion 4 of tube f3 to receive the latter. The ta 
pered Sleeve 9 and the center electrode assembly 
f0, are then inserted and wedged in the shell 5 
in a manner well-known in the art, and there 
after the pad 6 and the pre-formed insulating 
tube i3 are inserted into the semi-finished barrel 
i8 and engaged over the center electrode assem 
bly O, until Said pad and tube rest on and are 
Supported by Shoulder 7 within shell 5. There 
Upon, a die 22 (Fig. 3) having a bore 23 of a pre 
determined size and contour is engaged with the 
upper free end of the semi-finished barrel 8 and 
pressure is applied thereon hydraulically or 
mechanically by any Suitable press, thereby forc 
ing the die downwardly, as indicated in broken 
lines in Fig. 3, over the upper end of the barrel 
until an internal shoulder 24 within said die en 
gages the upper end of Said barrel, or until the 
downward movement of the die is interrupted by 
any other Suitable means provided for this pur 
pose. The upper end of the barrel 8 is thus 
Swedged or compressed by die 22, as shown in 
Fig. 3, in conformity with the external contour of 
insulating tube or sleeve 3 at the upper reduced 
neck portion 5 thereof. The size of bore 23 in 
die 22 is so proportioned that the upper end of 
the barrel 8 is not Swedged into contact with the 
neck portion 5 of tube 3, but leaves a slight 
clearance Space therebetween, thus avoiding 
Crushing or cracking of said tube. 
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4. 
As a consequence of the Swedging operation, 

the thickness of the wall of the barrel 8 at the 
upper end thereof is somewhat increased, as 
shown in Fig. 3, which provides additional and 
Sufficient material for forming a band of the 
proper diameter and Width on the Swedged por 
tion to receive the threads 9. Accordingly, after 
the Swedging operation, the Swedged portion of 
the barrel 8 is machined or turned down to the 
proper band diameter and thereafter further ma 
chined or turned down at spaced points to form 
said band and to also blend the outer surface of 
the Swedged portion into the outer surface of the 
body of the barrel. If desired, the band may be 
formed first and thereafter machined to the 
proper diameter. The band is then threaded, 
which operation completes the construction of 
the shell 5 and barrel 8, whereupon the cushion 
2 is inserted into said barrel and the upper end 
of the latter is spun inwardly to form the flange 
20 which is then pressed downwardly into firm 
engagement with said cushion. In order to facili 
tate spinning of the flange 20, the shielding bar 
rel is provided interiorly and adjacent the upper 
end thereof with a small, shallow annular groove 
as indicated at 25 (Fig. 2). 
There is thus provided a novel radio-Shielded 

spark plug which, through the provision of a 
novel method of fabricating the Shielding barrel, 
enables the use of a relatively thick insulating 
tube between said barrel and the upper eXposed 
end 4 of the center electrode, and the use of a 
one-piece shell and shielding barrel, without ne 
cessitating any change in the design of the Spark 
plug and in the design of the shielding harneSS 
associated therewith. The novel method of fabri 
cating the shielding barrel, and the one-piece 
construction of Said barrel and the Shell, reduces 
the number of machining operations and the 
number of the Spark plug partS to a minimum 
resulting in a decrease in the cost of manufacture 
and in the price of the Spark plug, and in an in 
crease in production. The necessity of using heat 
to satisfactorily join the shell and barrel is also 
eliminated. 
Although Only a single embodiment of the in 

vention has been illustrated in the accompanying 
drawings and described in the foregoing Specifi 
cation, it is to be expressly understood that the 
invention is not limited to said embodiment. 
Various changes, particularly in the design of the 
parts illustrated and in the method of fabricating 
the one-piece shell and shielding barrel, may be 
made without departing from the spirit and Scope 
of the invention as will now be apparent to those 
skilled in the art. For a definition of the limits 
of the invention, reference is had primarily to the 
appended claims. 
What is claimed is: 
1. In a spark plug, a tubular shell, a ground 

electrode on Said shell, a center electrode assemi 
bly in said Shell comprising a center electrode 
having Spark gap relation with Said ground elec 
trode and a rigid insulator Surrounding a portion 
of said center electrode, means for Securing said 
center electrode assembly in said shell, a rigid 
pre-formed insulating tube Surrounding a portion 
of said center electrode assembly and extending 
upwardly from said assembly and shell, said tube 
having an externally reduced portion at the 
upper end thereof, and a tubular Shielding barrel 
molecularly integral with and extending up 
wardly from said shell, said barrel Surrounding 
Said tube and having a reduced upper end con 
forming to the reduced upper end portion of Said 
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tube, and being slightly separated therefron by 
an air Space. 

2. In a spark plug, a tubular one-piece metallic 
member comprising a shell and a shielding barrel, 
said shell being molecularly integral with Said 
barrel, a center electrode assembly supported in 
said shell and extending into Said barrel, the 
inner enlarged portion of the bore of Said barrel 
into which said assembly extends being cylindri 
cal and the outer portion of said bore being of 
smaller diameter than said enlarged portion and 
joined thereto by an intermediate tapering por 
tion, an internal shoulder being formed at the 
inner end of said barrel around said assembly and 
a portion of the outer end of Said barrel being 
turned inwardly to form an internal flange, and a 
pre-formed rigid tube of insulating material in 
terposed between Said flange and Said shoulder 
around the end portion of Said aSSembly and hav 
ing an external contour conforming approxi 
mately to the size and shape of the bore of said 
barrel. 

3. A Spark plug as defined in claim 2 compris 
ing a cushion of yieldable insulating material, 
Such as asbestos, interposed between Said insulat 
ing tube and said shoulder. 
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4. A spark plug as defined in claim 2 connpris 

ing a cushion of yieldable insulating material, 
such as rubber, interposed between Said insulat 
ing tube and Said flange. 

5. A spark plug as defined in clairn 2 Wherein 
there is a slight clearance between the external 
surface of said insulating tube and the interinal 
Surface of Said barrel. 

WALITER HIEDIGER. 
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