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26 Claims, 

This invention relates to spark plugs and to 
the method of making the same, and is for a 
Spark plug wherein the insulator is sealed to both 
the body and the central electrode to provide a 
gas-tight structure. 
Spark plugs generally comprise a metal body 

having a nut-shaped head and a threaded ex 
tension, this body constituting one electrode of 
the Spark plug. A central electrode passes 
through this body and is supported by a porcelain 
insulator which surrounds the central electrode 
and which is fitted into an opening in the metal 
body. Copper packing rings are provided be 
tween the porcelain insulator and the body in 
Order to seal the opening through the body into 
which the insulator extends against escape of 
gases. This is a relatively expensive construc 
tion to manufacture and it is difficult to provide 
and retain a gas-tight seal between the metal and 
porcelain. Even though the seal be initially 
tight, the copper packing will, after a period of . 
uSe under the pressures encountered in the engine 
and under the repeated action of heating and 
Cooling and under vibration, become loose and 
permit the escape of gas. & 
Standard Specifications for spark plugs require 

that the leakage for a new plug shall not exceed 
a fixed maximum. They provide that the resist 
ance path from the central electrode to the metal 
body shall not be less than a predetermined mini 
nun, the present Specifications of the Bureau of 
Standards requiring that this resistance path be 
at least 500,000 ohms, 3 
According to the present invention, there is 

provided a Spark plug and a method of construct 
ing the same wherein the use of any packing is 
eliminated and whereby a gas-tight seal is as 
Stred. - 

Attempts have been made heretofore to use 
glass in place of porcelain as an insulator for 
Spark plugs, both for reasons of economy and be 
cause of the fact that if the insulator is made of 
glass One can determine by the light which dif 
fuses upwardly through the insulator whether the 
Cylinder is firing without removing the plug from 
the engine and without resorting to external test 

One difficulty encountered in the 
use of glass as an insulator is the fact that it has 
a considerably lower coefficient of electrical re 
Sistance than porcelain, particularly at tempera 
tures to which the spark plug is subjected. Con 
Sequently, Spark plugs with glass insulators as 
heretofore generally designed have been incapa 
ble of meeting the resistance specifications estab 
lished for porcelain plugs. Another difficulty en 

(C. 123-169) 
countered has been the problem of sealing the 
glass and metal without imposing excessive 
strains on the glass. Another difficulty which 
arises in connection with the use of glass has 
been to render the same resistant to thermal 
shock. Spark plugs as heretofore constructed to 
employ glass insulators have followed very closely 
the design of spark plugs employing porcelain 
insulators. This results in the incorporation into 
the plug of a relatively large solid mass of glass 
incapable of adjustment to sudden thermal shock. 
Furthermore, this general design limits the depth 
of the chamber surrounding the insulator, where 
as it is desirable to have this chamber as large 
as possible both in length and in free area 
between it and the insulator, 
According to the present invention, a Spark 

plug is provided enabling the use of glass or other 
transparent insulation and having the desired 
electrical and structural characteristics, resist 
ant to mechanical strains resulting from the 
heating and cooling of the plug, devoid of pack 
ing, and characterized by the absence of a large 
mass of glass incapable of rapid adjustment to 
sudden heating or cooling. My invention also 
contemplates that the spark plug may be much 
Smaller than Spark plugs currently in use and re 
quire a smaller amount of metal in the support 
ing body. My invention further contemplates a 
unique manner of assembling spark plugs. 
The invention may be readily understood by 

referring to the accompanying drawings which 
illustrate certain preferred embodiments of my 
invention and the method of practicing the same, 
but it will be understood that this is by way of 
illustration and that the invention is not re 
stricted to the specific construction and embodi 
ments shown. In the drawings: 

Fig. 1 represents a full sized spark plug en 
bodying my invention of the size that is required 
for general automobile use; 

Fig. 2 shows a longitudinal vertical Section 
through the spark plug of Fig. 1, the drawing 
being on an enlarged Scale; 

Fig. 3 is a side elevation of the Central elec 
trode apart from the rest of the plug; 

Fig. 4 is a longitudinal section through the 
glass insulator in its initial form; W 

Fig. 5 is a longitudinal section illustrating the 
first step in the method of assembling the elec 
trode and the insulator; 

Fig. 6 is a perspective view of a metal eyelet 
used in the assembly; Y 

Fig. 7 is a view similar to Fig. 5 showing a 
further development in the assembly with the in 
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applied thereto; 
Fig. 8 is a view similar to Fig. 7 of a slightly 

modified form of assembly in which a discontin 
uous central electrode is employed; 

Fig. 9 is a view generally similar to Fig. 7 show 
ing another modified form of assembly; 

sulator closed at both ends and the metal eyelet 

Fig. 10 is a view similar to Fig. 9 showing a 
further modification; 

Fig. 11 is a longitudinal section through the 
metal body of the plug illustrating an alternative 
method of assembly; t 

Fig. 12 is a view showing a further modifica 
tion with the parts incompletely assembled, the 
view being a longitudinal section; 

Fig. 13 shows the parts of Fig. 12 assembled 
into a complete plug; and . . . 

Fig.14 is a longitudinal section through a plug 
generally similar to that illustrated in Fig. 12 
showing one. Way of producing a mechanically 
stronger seal. w 
In Figs. 2 to 11, the parts have all been illus 

trated on a scale larger than the actual size re 
quired for ordinary use. . 

Referring to the construction illustrated in 
FigS. 1 and 2, 2 designates the metal supporting 
body having a head portion 3 shaped for en 
gagement by a wrench and a threaded extension 
4 to be entered in the cylinder of an engine. 
This body is formed with a central hole 5 there 
through preferably of uniform diameter through 
out. Welded to the body 2, preferably to the top 
of the head 3, is a flanged metal eyelet 6. The 
Weld between the member 6 and the head 3 of 
the body is continuous. Passing through the eye 
let or collar 6 is a transparent insulating tube 
preferably made of a hard glass and the glass 
of this tube is fused to the eyelet. Passing 
through the center of the tube is the central 
electrode 8, the lower end 9 of which projects 
through the lowermost end of the glass tube and 
the upper terminal of which projects beyond 
the upper end of the glass tube 7. The glass 
tube is fused to the central electrode at the 
point marked f. It is likewise preferably, but 
not necessarily, fused to the electrode 8 near its 
upper end at the point marked 2. The inner 
end of the portion 4 of the body of the spark 
plug may be provided with any of the usual or 
preferred types of projections 3 forming a coop 
erating electrode to provide a spark gap between 
the central electrode 8 and the extension 3. The 
hole 5 through the body 2 is of larger diameter 
than the tube 7 so that tube 7 throughout its 
length has no direct contact with the body 2 and 
so that there is a deep chamber in the spark 
plug formed below the eyelet 6 and between the 
lower part of the tube 7 and the metal body 2 of 
the spark plug. . 
This structure provides a gas-tight structure 

by reason of the fact that the eyelet is fused to 
the tube So that gas cannot escape between 
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the eyelet 6 and the glass tube 7. Neither can 
gas escape between the body 2 and the flange of 
the eyelet 6 by reason of there being a continu 
ous weld between these two parts. Neither can 
gas escape between the insulator electrode 9 and 
the tube at point nor through any other 
point where the electrode 9 and the insulator 7 
may be fused together. Although the feature of 
seeing the spark through a transparent insula 
tor is of value, nevertheless, non-transparent 
non-conducting materials such as porcelains can 
be used for the tube. These porcelains are at 
tached to the metal parts by means of fusing 
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glass between each of the metal members and 
insulating members thereby affecting a gas tight 
seal. The construction, therefore, provides a 
gas-tight plug without requiring the use of any 
packing between the insulator and the metal 
body in which it is carried. If desired, the metal 
body 2 and the eyelet S could be formed inte 
gral with one another. The tube 7 may be evac 
uated, or filled with an inert gas or a gas such 
aS neon, at any desired preSSure. 
The insulating tube contacts the central elec 

trode 8 only at the two ends, i. e., at points 
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and f2, there being a chamber 4 inside the insu 
lator 7 around the electrode 8. The tube 7 has 
sufficient length above and below the eyelet so 
that the conductance path from the points 
and 2 where the glass and metal contact to the 
eyelet 6 has a sufficiently high resistance to meet 
existing specifications. If the insulator 7 were 
Solid, the conductance path through the glass 2 
from one electrode to the other would be very 

5 

short, i. e., it would be the distance a indicated 
in Fig. 2. As it is, the conductance path has 
the distance b. Thus, even though the glass is 
more conductive than porcelain, the present in 
vention provides a greater length for the con 
ductance path. Two factors enter into the elec 
trical resistance of the plug; one is the length 
of the conductance path, the other is the cross 
Sectional area of the conductance path. To in 
crease the resistance of a spark plug having the 

30 

design described, it is merely necessary to either 
increase thé length of the tube 7 or decrease the 
thickness of the glass in the tube, or do both. 
With a plug as described, the electrical resist 
ance characteristics can therefore be readily 
changed to meet any specification without vary 
ing the diameter of the plug, whereas with spark 

... plugs as heretofore generally constructed, an in 
crease in the resistance specification requires 
either an improvement in the porcelain or an 
increase in the diameter of the porcelain which 
is not desirable. If I employed a solid glass in 
sulator instead of a tubular one, thereby elimi 
nating the chamber 4, the diameter of the glass 
maSS, in order to have the necessary resistance 
WOuld have to be many times that of a similar 
body of porcelain. 
The plug as described in Figs. 1 and 2 requires 

the Selection of materials to enable it to be as 
Sembled and to stand up under use. The metal 
Supporting body 3 may be an ordinary low-carbon 
Steel Similar to that used at the present time in 
Spark plugs. The metal eyelet 6 and the glass 7, 
however, should have matched coefficients of 
thermal expansion, and the electrode 8 should 
also have a thermal coefficient matched or nearly 
matched to that of the glass. For example, the 
electrode 8 may be an alloy of the type disclosed 
in United States Patent No. 1,942,260, which alloy 
is commercially available under the trade-mark 
'Kovar', in which case the insulator 7 is a boro 
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silicated glass having a thermal coefficient of ap 
proximately 4x10-6. Kovar metal has a ther 
mal coefficient comparable or matched to a glass 
of this character and it also has the property 
that the glass will “wet' or fuse to it. While 
these represent typical materials, it will be under 
stood that the invention is not limited to the par 
ticular materials mentioned. The tube 7 is pref 
erably formed of glass for the reason of its cheap 
ness, but other insulation, as for example, fused 
quartz, might be substituted. • N. 

Plugs shown in Figures 1 and 2 may be pro 
vided with a threaded terminal 5 to which a 

O 
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nut 6 is attached. A compressible washer T, 
preferably formed of asbestos, is interposed be 
tween the end of the glass tube and the threaded 
sleeve 5. If the 'Kovair' metal is unsuited for 
use as the terminal of the spark gap of the plug, 
a suitable metal terminal 9' may be provided on 
the end of the 'Kovar' rod. , 
In assembling the structure the rod 8 shown 

in Fig. 1 is placed inside of the preformed glass 
tube of Fig. 4. The glass is then heated causing 
it to contract and seal to the electrode as shown 
in Fig. 5. After this, the upper end of the glass 
tube 7 may be heated and fused to the upper end 
of the rod at 2 as shown in Fig. 7 to facilitate 
manufacturing. If desired, a vent may be pro 
vided in the tube or in the terminal S. After 
the tube assembly is completed, the vent is sealed 
off. The eyelet 6 shown in Fig. 6 is then slipped 
over the tube and heated to cause the glass to 
fuse to the sleeve of the eyelet, the structure then 
having the assembled appearance shown in Fig. 7. 
This structure is then inserted in the metal sup 
porting body 2 from the top, concentrically posi 
tioned and welded, contact welding being em 
ployed. The assembly can thus be very simply. 
and cheaply carried out. 
In some cases it may be desirable to make the 

rod 8 discontinuous as illustrated in Fig. 8 pri 
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marily to relieve mechanical strain, but inciden 
tally also to provide an intensifying gap 20 
through which sparking of the plug may be ob 
served. Where this is desired, the rod is made 
in two sections, the lower one 2 being fused into 
the lower end of the tube and the upper one 22 
being fused into the upper end of the tube, the 
structure otherwise following that previously de 
scribed. This facilitates certain problems of 
manufacture and relieves strain which may be 
imposed on the insulator where the electrode is. 
continuous. 

For the purpose of relieving mechanical strain, 
it may be desirable in some cases not to fuse the 
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upper end of the glass insulator 7 to the electrode. 
Such an arrangement is shown in Fig. 9 wherein 
the glass tube 7 is fused only to the lower end 
of the electrode 8, there being merely a bushing 
or other closure 23 at the opposite end of the 
tube. s 

Also, in some cases it may be desirable, particu 
larly to facilitate assembly, to use either a com 
plete or partial porcelain body inside the glass 
tube. For example, in Fig. 10 the arrangement 
is similar to that shown in Figs. 2 and 7, but I 
have shown porcelain sleeves 24 within the cham 

5 ber f4. These porcelain sleeves give mechanical 
support to the glass, particularly when the eyelet 
is being fused to the glass. At the same time, 
they have a very high electrical resistance as 
compared to the glass so that they do not give 
too low a conductance path from the electrode 
to the eyelet. The insulator 24 may completely 
fill the chamber 4 or may be separated or other 
wise arranged. 

In the method of assembling the spark plug, 
5 it may be desirable to make the last operation 

the fusing of the eyelet to the tube. In this case 
the modification shown in Fig. 11 is employed 
in which case the eyelet 6 is inverted from the 
position shown in Figs. 2 and 7, and is first welded 
to the top of the portion 3 of the body. The 
insulator and electrode assembly is then slipped 
through the eyelet to the proper position and 
the eyelet is then fused to the insulator. The 
advantage in inverting the eyelet is that it ex 
poses the sleeve portion of the eyelet so" as to 

3 
make it accessible for heating by a gas flame 
in carrying out the final step of fusing. 
The invention provides a spark plug which 

can be economically manufactured. Glass can 
be satisfactorily employed, and the over-all di 
mensions of the structure, particularly the di 
ameter, kept very low, but there will neverthe 
less be a high resistance to the direct conductance 
path between the central electrode and the metal 
shell or eyelet. The use of all packing is elim 
inated. By using a glass tube evacuated if de 
sired, instead of a solid glass insulator, the re 
sistance to sudden thermal shock is increased as 
the thin-walled tubing will adjust itself to a 
sudden change of temperature more readily than 
would a solid body of glass of the same diam 
eter. By using properly matched metals and 
glass, strain set up by expansion and contraction 
can be largely avoided. 

Since "Kovar' and other metals or alloys whose 
coefficient of thermal expansion may be matched 
to that of glass are relatively expensive as con 
pared to low-carbon steel, there is a consider 
able advantage in attaching the insulator to the 
body through a "Kovar' eyelet instead of hav 
ing the body 2 formed directly of “Kovar'. A 
further desirable advantage of this construction 
resides in the provision of the long deep cham 
ber formed by the hole 5 below the eyelet 6 on 
the inside of the body 2 around the insulator. . 
It is in this portion of the spark plug that foul 
ing from carbon usually occurs. By establish 
ing a chamber of considerable capacity and of 
relatively great length from the exposed elec 
trode to the nearest contacting metal it requires 
longer for a conducting bath to build up and there 
is less chance for it to be built up. By reason 

O 
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of the low mass of the insulation, heat is read 
ily dissipated, which is a further desirable fea 
ture of this spark plug embodying my invention. 
The modification shown in Figs, 12 and 13 in 

corporates the general design heretofore de 
scribed, but the glass insulator, instead of being 
continuous, is discontinuous, being comprised of 
two sections but for electrical purposes being . 
the equivalent of a single insulator. In this 
modification, the insulator comprises two tube 
like insulator members 25 and 26, the outer one 
25 having a flanged eyelet 27 on its inner end 
and a section of electrode 28, there being a con 
necting terminal 29 on the outer end of this 
electrode. A washer 29a of "Kovar' or similar 
material is fused to the terminal 29 and to the 
upper end of insulator member 25. The inner 
insulator section 26 has a flanged eyelet 30 on 
its inner end and has a central electrode rod 
28 sealed through its outer end. An internal 
tubular insulator 32 preferably of glass is pro 
vided around the electrodes 28 and 28. In as 
sembling the spark plug, the two flanged eye 
lets are welded together and the flanges of the 
assembly welded or fused to the body member 3. 
The assembled glass insulator may be evacuated, 
if desired, to increase the electrical resistance. 
This construction provides a spark plug partic 
ularly adapted for use with glass insulation, as 
do the other modifications by reason of the fact 
that there is a long conductance path from the 
point of contact between the insulator and cen 
tral electrode and the insulator and Supporting 
metal body. It is more resistant to mechanical 
or thermal strain than a continuous insulator, 
but from the electrical standpoint is the equiv 
alent of a continuous insulator. The central 

5 5 

60 

70 

electrode is preferably made in two sections, as IS 
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shown, to relieve strain, and incidentally to pro 
vide an intensifying gap and a visual indication 
of the operation of the plug. . In this assembly 
the insulator sections 25 and 26 and eyelets pref 
erably have matched coefficients of thermal ex 
pansion. 
The arrangement shown in Fig. 14 provides a 

means for strengthening the structure mechan 
ically while maintaining its resistance to ther 
mal shock. Structurally, the assembly resem- . 
bles that described in Fig. 2, except that the 
outer terminal is conformed to the end of the 
insulator and may be fused thereto, eliminat 
ing the asbestos washer. Reference characters 
similar to those used in Fig. 2 but with a prime 
affixed have accordingly been used in Fig. 14. 

It has previously been pointed out that where 
glass is used as the insulator, the glass and the 
eyelet 6' preferably have matched coefficients of 
thermal expansion and the glass "wets' or fuses 
to the metal. The point where the glass insu 
lator is fused to the eyelet may be a mechani 
cally weak point. Added strength may be ob 
tained by using a filet a around the insulator 
where it is fused to the eyelet. Usually a glass 
which has a coefficient of expansion similar to 
that of the metal is less resistant to Sudden ther 
mal shock than a glass having a low or negligi 
ble coefficient. The fillet or seal at 7a is prefer 
ably a graded glass seal, having at the point of 
contact with the eyelet a glass with a relatively 
high thermal coefficient, and outside of this a 
different glass having a lower thermal coefficient 
of expansion and greater resistance to sudden 
thern shock is used. This construction provides 
a gas-tight seal. having a large mass of glass to 
give mechanical strength and still be resistant 
to sudden thermal changes. This type of Seal 
may be used in the various other modifications 

40 
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herein specifically described. It is to be under 
stood, however, that the glass or fillet a may be 
uniform throughout. 
As previously stated, a transparent insulator 

has certain advantages to the user, but my inven 
tion in its broader aspects is applicable also to 
use with other insulating materials. In the 
accompanying claims, the terms "fusion' or 
“fused' are intended to cover a joint produced 
by heating and fluxing contacting surfaces, as by 
welding, soldering, or fluxing to produce a per 
manent gas-tight connection. 
While I have shown and described certain pre 

ferred specific embodiments of the invention it 
will be understood that various changes and 
modifications may be made therein within the 
scope of the following claims. 
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I claim: 
1. A spark plug comprising a metal supporting 

body, a transparent insulator, an electrode pass 
ing through the insulator and sealed thereto, and 
a metal member permanently fused to the metal 
body and fused to the insulator for securing the 
insulator to the body and forming a gas-tight 
Seal. 

2. A spark plug comprising a metal supporting 
body, a transparent insulator, an electrode pass 
irig through the insulator and sealed thereto, and 
a metal member of a composition different from 
that of the body permanently fused to the metal 
body and fused to the insulator for securing the 
insulator to the body and forning a gas-tight 
seal, the electrode, the insulator and the metal 
member having matched coefficients of thermal 
expansion. . -- 

3. A spark plug comprising a metal body con- . 

2,103,759 
stituting one electrode, an insulator passing 
through the metal body, an electrode passing 
through the insulator and fused thereto, and 
means fused to the insulator and welded to the 
body permanently connecting the two. 

4. A spark plug comprising an electrode, a 
metal Supporting body through which the elec 
trode passes, and a hollow insulator supporting 
the electrode and fused thereto, the hollow in 
sulator contacting the metal body and the elec 
trode only at points which are separated by a 
distance greater than the radius of the insulator, 
the metal body having a thin flange member 
thereon which is fused to the insulator. 

5. A spark plug comprising an electrode, a 
metal supporting body through which the elec 
trode passes, a supporting body having a sleeve 
portion thereon having a permanent gas-tight 
connection therewith, a hollow insulator sup 
porting the electrode and fused to the sleeve 
portion of the body, the insulator being fused to 
the electrode and contacting it at a point remote 

0. 

from the point where it contacts the sleeve, the 
point of contact between the electrode and the 
insulator and the point of contact between the 
sleeveportion of the body and the insulator being 
separated longitudinally of the spark plug a dis 
tance greater than the diameter of the insulator. 

6. A spark plug comprising an electrode, a 
metal supporting body through which the elec 
trode passes, a hollow transparent insulator Sup 
porting the electrode and contacting the metal 
body and the electrode only at points which are 
separated by a distance greater than the radius 
of the insulator, the hollow insulator having 
other insulation therein about the electrode the 
coefficient of electrical resistance of which is 
greater than that of the transparent insulator. 

7. A spark plug comprising an electrode, a 
tube-like insulator fused to the electrode, a sup 
porting body through which the insulator and 
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electrode passes and which has a relatively thin 
sheet metal extension thereon welded thereto, 
said insulator having a fused connection with 
the thin extension on the supporting body and 
providing the only contact of the insulator with 
the body, the point of contact between the in 

45 

sulator and electrode being longitudinally sep 
arated from the point of contact between the in 
sulator and the body a distance greater than the 
radius of the insulator. 

8. A spark plug comprising an electrode, a 
tube-like insulator with a diameter greater than 
the electrode having its inner end fused to the 
electrode near the inner end thereof, a support 
ing body having an opening therethrough great 
er than the diameter of the insulator, the body 
having a portion of smaller diameter which con 
tacts with and is fused to the insulator inter 
mediate the ends of the insulator. 

9. A spark plug comprising an electrode, a 
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tube-like insulator with a diameter greater than . 
the electrode having its inner end fused to the 
electrode near the inner end thereof, a support 
ing body having an opening therethrough greater 
than the diameter of the insulator, the body hav 
ing a portion of smaller diameter which contacts 
with and is fused to the insulator intermediate 
the ends of the insulator, said insulator being 
formed of transparent material. 

10. A spark plug comprising an electrode, a 

trode, fused at its opposite ends to the electrode 
and being out of contact with the electrode in 

tube-like insulator of transparent material of a 
diameter greater than the diameter of the elec 
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termediate its ends, and a metal supporting 
Structure through which the insulator passes 

... and which contacts the insulator intermediate 
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the ends of the insulator only. 
li. A Spark plug comprising an electrode, a 

tubular insulator of a diameter greater than the 
diameter of the electrode, fused at its opposite 
ends to the electrode and being out of contact 
with the electrode intermediate its ends, and 
a gas tight metal Supporting structure through 
Which the insulator passes and Which contacts 
the insulator intermediate the ends of the in 
sulator only, the portion of the supporting struc 
ture which contacts the insulator being fused to 
the insulator. 

12. A spark plug comprising an electrode, a 
tubular transparent insulator through which the 
electrode passes and Which has an interior dian 
eter greater than the outside diameter of the 
electrode, one end of the insulator being sealed 
to the electrode adjacent one end thereof, a metal 
Supporting body having a hole therethrough 
through which said insulator with its electrode 
passes, the diameter of the hole being greater 
than the external diameter of the insulator, and 
a flanged element welded to the supporting body 
and fused to the insulator and connecting the 
two, said fanged member being fused to the in 
Sulator intermediate the ends of the insulator. 

13. The method of: assembling spark plugs 
which comprises inserting a rod-like conductor of 
Small diameter in a surrounding insulator of 
relatively larger diameter and Sealing one end of 
the insulator to the rod, mounting the insulator 
in a supporting body in such manner that the 
point of contact between the insulator and the 
body is remote from the point of contact be 
tWeen the insulator and the conductor and form 
ing a permanent fusion Seal between the in 
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Sulator and the body. 
14. The method of assembling spark plugs 

which comprises fusing one end of a glass tube to 
an electrode member having a coefficient of ther 
mal expansion matched to that of the glass with 
the electrode extending lengthwise of the tube, 
forming a body member having a hole therein 
of larger diameter than the tube, and securing 
the tube in the body member by fusing an an 
nular metal member to the tube and welding the 
same to the body, said annular metal member 
and the glass tube having matched Coefficients. Of 
thermal expansion. 

15. The method of assembling spark plugs 
which comprises the steps of forming a metal body 
having a hole therethrough Welding an annular 
ring of a metal to which glass, or like insulator 

60 

will fuse to the body around the hole, fusing a 
glass or like insulator to said ring, and fusing an 
electrode to the insulator in a position to extend 
coaxially through the hole in the body. 

16. The method of assembling spark plugs hav 
ing a metal body, an electrode. and an insulator 
which comprises fusing a body of insulating ma 
terial about the electrode fusing the insulating 
body to a thin metallic connector to which the 
glass will adhere, and welding the metallic con 
nector to the ninetal body of the plug. 

17. The method of assembling spark plugs 
which comprises fusing a body of insulating ma 
terial about a central electrode and fusing the 
insulating body to the metal body of the spark 
plug by means of a metal ring welded to the body 
of the spark plug and fused to the insulating 
body. 

75 18. A sparkplug comprising a metal body hav 
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ing a hole therethrough, a metal eyelet Welded to 
the body around the hole in such manner as to 
provide a passage through the eyelet of less diam 
eter than that of the hole through the body, a 
tube-like insulator passing through the eyelet 
and fused thereto, a coaxial electrode within the 
insulator spaced from the insulator intermediate 
its ends and Sealed to the insulator adjacent at 
least one end of the insulator and remote from 
the eyelet, there being a chamber around the in 
Sulator and the interior of the metal body, the 
lower end of which opens at the base of the plug 
and the top of which is closed by the eyelet. 

19. A spark plug having a metal body and an 
electrodie carrying insulator characterized by the 
provision of a chamber around the insulator and 
Within the body Which is open at the inner end 
of the spark plug and closed at its opposite end 
by a fused joint between the insulator and body, 
the insulator being out of contact with the body 
below the fused joint. 

20. A spark plug comprising an electrode, a 
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tube-like insulator structure fused to the elec 
trode at its ends and out of contact with the 
electrode intermediate its ends, a Supporting body 
through which the insulator and electrode as 
sembly passes, and which carries a metal mem 
ber for contact with the insulator, there being a . 
graded glass body fusing the insulator, to the 
metal member, the glass adjacent the member 
being a glass which fuses to it and has a thermal 
coefficient of expansion compatible with that of 
the metal member, the glass remote from the 
metal member having a different coefficient of 
expansion lower than the first mentioned glass. 

21. A spark plug comprising in electrode, a 
tube-like insulator structure fused to the elec 
trode at its ends and out of contact with the 
electrode intermediate its ends, a Supporting 
body through which the insulator and electrode 
assembly. passes and which carries a metal mem 
bers for contact with the insulator, there being 
a glass body fused to the insulator and to the 
metal member. 

22. A spark plug comprising an electrode, a 
tube-like insulator structure fused to the elec 
trode at its ends and out of contact with the 
electrode intermediate its ends, a supporting body 
through which the insulator and electrode as 
sembly passes, the insulator contacting the body 
at a point between its ends and being fused: to 
the body at such point of contact, said insulator 
being thickened where it is fused to the Support 
ing body. . 

23. A spark plug comprising an electrode, a 
tube-like insulator fused to the electrode adja 
cent one end of the electrode, the electrode be 
ing out of contact with the insulator except at 
points adjacent the ends of the insulator, a sup 
porting body through which the insulator and 
electrode passes, said insulator comprising sep 
arate inner and Outer Sections each having a 
fused connection. With the supporting body. 

24. A Spark plug comprising an electrode, a 
tube-like insulator fused to the electrode adja 
cent one end of the electrode, a supporting body. 
through which the insulator and electrode passes 
Said insulator having separate inner and outer 
sections, said sections having abutting flanged 
members fused thereto, the flange members be 
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ing welded together and to the supporting body 
to provide a fused connection. 

25. A spark plug comprising an externally. 
threaded supporting shell formed of metal, the 
shell having a central passage therethrough, an S 
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eyelet member welded to the top of the shell and 
having an opening therethrough, a tube-like in 
sulator fused to the eyelet, the eyelet and the in 
sulator being of a character such that a fused 
gas-tight connection may exist between them, 
and an electrode fused to the insulator and pro 
jecting through the shell, the tube-like insulator 
contacting the electrode at a point which is off 
set longitudinally of the assembly from the point 
where the insulator is fused to the eyelet, there 
being a chamber in the shell around the electrode 
closed by the fusing of the insulator and the 
electrode and the fusing of the insulator and the 
eyelet. 

26. The method of assembling spark plugs hav 

2,108,759. 
ing a metal supporting body, an electrode and an 
insulator which comprises mounting the electrode 
in a substantially tubular insulator in a coaxial 
position therein and forming a fused joint be 
tween the insulator and the electrode, fusing a 5 
metal eyelet to the insulator in a point longitudi 
nally offset to the joint between the insulator and 
the electrode and welding the eyelet to the sup 
porting body, the supporting body having a lon 
gitudinal opning therethrough through which 
the electrode passes, the electrode being main 
tained in Spaced relation to the body by the in 
Sulator. - 
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