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Be it known that I, ALBERT ScHMIDT, a 
citizen of the United States, and resident 
of Flint, Genesee county, State of Michi 
gan, have invented certain new and useful 
Improvements in Spark-Plugs, of which the 
following is a specification, 
The invention relates to improvements in 

spark plugs as described in the present 
specification and illustrated in the accom 
panying drawings forming part of the same. 
The objects of the invention are to devise 

a plug which shall be strong and durable 
and of simple construction, and wherein the 
electrode and insulator may be readily re 
moved for inspection and cleaning, and 
which shall have the insulator of the strongest form and proportions and pro 
tected from concussion or fracture on all 
sides. 
Another object of the invention is to devise 

a spark plug of the shortest possible length 
over-all. 
Another object of the invention is to de 

vise a spark plug which will have all parts 
thereof readily renewable or replaceable by 
other interchangeable parts. 
Another object of the invention is to de 

vise a spark plug in which the several in 
terior parts thereof may be removed from 
the shell while the shell is positioned in a 
motor cylinder without removing the shell 
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proper. 
Another object of the invention is to de 

vise a spark plug in which the terminal for 
connecting the wire thereto will be a unitary 
part of the outer portion of the plug. 
Another object of the invention is to de 

vise a spark plug of minimum weight. 
Another object of the invention is to de 

vise a plug in which the insulating element 
contained within the shell will be resiliently 
held to permit of a limited longitudinal 
movement in respect to the plug, and there 
by accommodate any differences in diametri 
cal proportions due to expansion and con 
traction of the associated parts. 
Another important object of the invention 

is to secure the insulating member within 
the shell of the plug without the customary 

clamping or construction wherein pressure 
is brought upon the insulator, thus minimiz 
ing the likelihood of fracture and coinci 
dentally effecting a gas-tight seal between 
the insulator and the shell. 
Other objects will clearly appear from 

the following description taken in connec 
tion with the accompanying drawing, which 
shows a vertical sectional view of the plug. Referring to the drawing, 10 is the hol 
low metallic shell of the plug having the en 
larged or chambered portion 11 at its upper 
end and an internal flange 12 between said 
enlarged portion and a reduced portion 13 
at the lower end of the casing. The cham 
bered portion 11, as also the reduced lower 
portion 13, has the walls thereof made com 
paratively thin, the necessary thickness of 
metal being greatly reduced as excessive 
rigidity is not required due to the peculiar 
arrangement and method of supporting of 
the insulator therein, as hereinafter de 
scribed. The shell is formed as customary 
to receive a wrench as at 14. The enlarged 
chamber 11 of the shell is threaded through 
out the interior periphery thereof and the 
reduced lower portion 13 is threaded on the 
outer periphery thereof to be threaded into 
a corresponding spark plug hole as cus tomary. 
The interior bore of the reduced lower 

portion of the shell is tapered toward the 
bottom thereof and ground to a finished 
surface to receive the correspondingly ta 
pered insulator member 15 having the ex 
treme lower end thereof reduced as at 16 
to stand clear of the interior bore of the 
shell, and concentrically ridged on the end 
as at 17, Said ridges providing a maximum 
surface distance from the center of the in 
sulator member to the periphery thereof. 
The correspondingly tapered portion 15 

of the insulator member fits the correspond 
ing interior taper of the reduced lower por 
tion of the shell as hereinbefore mentioned, 
and said insulator extends above the re 
duced lower portion of the shell into the in 
terior of the enlarged upper chamber as at 
17”, a circumferential fange 18 being ar. 
ranged about said upwardly extending por 
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tion whereby the surface distance from the 
top of the tapered surface of the insulator to 
the top proper of said insulator is of a maxi 
mum distance for the length over-all. 

5 The insulator 15 has a central bore 19 ta 
pered slightly from the top thereof to the 
bottom, said bore receiving the electrode 20, 
the reduced lower end of which extends the 
proper distance through the center bore 19 
of the insulator to provide a protruding 
spark point end. The electrode 20 has a 
fange 21 intermediate of the length there 
of, said flange having a smoothly finished 
under surface resting upon and forming a 
seal joint with the correspondingly finished 
upper end of the insulator. It will be un 
derstood that a gasket of any suitable kind 
may be employed at this joint if desired. 
A spiral spring 22 of substantial form is 

fitted over the upper end of the electrode 
20 and pressed downwardly by a dome mem. 
ber 23 in order to keep the electrode and 
insulator properly seated within the shell. 
The dome member 23 is threaded on the 

outer periphery thereof and fits, into the 
corresponding thread on the interior of the 
enlarged upper chamber of the shell, said 
dome member further having the peripheral 
flanges 24 to increase the surface distance 
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of the dome member 23, preferably by mold 
ing the dome thereabout, and has the cen 
tral orifice 26 therethrough into which the 
upper end of the electrode may enter and 
the lower end of the terminal 25 is conical 
in form and contacts with the upper end of 
the spiral spring 22, through which the up 
per end of the electrode extends and which upper end serves to properly position and 
retain the spiral spring in place as it is 
compressed by screwing the dome into the 
upper part of the shell. 
The terminal. 25 is obviously made of 

metai, while the dome member 23 is made 
from an insulating material. such, for ex 
ample, as from a phenol condensation 
product. 
The spark plug as hereinbefore described 

has many advantages due to its peculiar con 
50 struction and arrangement of parts, and such 

advantages are of benefit both in manufac 
ture and use. 
From a manufacturing standpoint, com 

paratively little material is needed, not only 
for the steel shell but aiso for the insulator, 
and the electrode and dome. Furthermore, 
all parts have a minimum amount of Work 
thereon and in general are inexpensive and 
the completed plug is of minimumweight. 
The surfaces where finished for sealing pur 
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poses are resiliently seated, whereby proper 
sealing contact of the parts is readily ob 
tained without severe clamping strains. 

In service it is very important that the 
(85 respective parts as assembled shall have a 

thereof. A terminal 25 is secured in the top. 
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limited freedom of movement to accommo 
date the differences in expansion and con 
traction as they are heated and cooled, that 
is, the shell will expand and contract with 
a coefficient different to that of the insulator, 
and the parts where their surfaces are ad 
joining one another must therefore move 
one in relation to the other. This is pro 
vided for by the tapered ground joint which 
will permit of slight longitudinal movement 
one in relation to the other, especially when 
the parts are held by the coiled spring in the 
resilient manner described. The same re 
marks apply with reference to the center 
electrode and the insulator as the seal oc 
curs at the upper end of the insulator and 
the electrode where it extends therethrough 
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is free, to expand and contract in relation to 
the insulator. N 

The insulator arranged as it is and re 
siliently held in position in the lower end 
of the shell is entirely protected from the 
effects of any vibration or jars which might 
occur at the outer end of the plug, as at the 
terminal. 
The several parts of the plug are particu 

larly formed as hereinbefore described to 
give a maximum surface distance for the 
over-all length at all places where the high 
tension current would likely short-circuit 
Or jump at places other than the proper 
Sparking point. 
The terminal of the plug is an integral 

part with the dome and cannot become 
loosened or lost. 

It will of course be understood that the 
arrangement of parts in or about the pro 
portions shown are practical, and factual 
tests have shown that a spring such as that 
described and illustrated is sufficiently 
strong to hold the central electrode and in 
sulator in their respective positions against 
the force of compression or explosion in a 
motor cylinder as such compression or ex 
plosion pressure is against a comparatively 
Small area when the exposed end of the in 
Sulator is considered, and in no case is it 
Sufficient to move the insulator or central 
electrode from its seat when held by the 
Spring as shown and described. 

It will be obvious to those skilled in the 
art that various changes and modifications 
may be made in the invention without de 
parting from the spirit and scope thereof, 
and I do not wish to be confined to the form 
as shown and described except as pointed 
out in the accompanying claims. 
Having thus described my invention, what 

I claim and desire to secure by Letters 
Patent is: 

1. A spark plug comprising a shell hav 
ing a center bore, a central electrode, an in 
Sulator surrounding said electrode and fit 
ting within the inner bore of said shell, and 
a spring surrounding said electrode and act 
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ing upon said insulator for retaining said in 
sulator in place within said shell. 

2. A spark plug comprising a shell, hav 
ing a center bore tapered toward the lower 
end thereof, a central electrode, an insulator supporting said electrode and fitting the in; 
ner bore of said shell, and means located within said shell for resiliently retaining 
said insulator in said shell ? 3. A spark plug comprising a shell, hav 
ing a center bore tapered toward the lower 
end thereof, a central electrode, an insulator supporting said electrode and fitting the in 
ner bore of said shell, and a single Spring for resiliently retaining both said insulator 
and said electrode in said shell. 4. A spark plug comprising a shell, hav 
ing an upper chamber portion and a lower 
insulator portion a central electrode, an in sulator fitting the lower portion of said 
shell and supporting said electrode, and a 
spring located within the upper chamber 
of said shell and acting upon said insulator 
to hold it in place in the lower insulator por 
tion of said shell. P 

5. A spark plug comprising a shell having 
an upper chamber portion and a lower in 
sulator portion, a central electrode, an in sulator fitting the lower portion of said shell 
and supporting said electrode and having a 
lateral flange extending therefrom and lo 
cated within said upper chamber and out 
of contact with the interior thereof, and a 
dome member secured on said shell acting to 
retain said insulator in place within the 
lower insulator portion of said shell. 

6. A spark plug comprising a shell having 
an upper chamber portion and a lower in 
sulator portion, a central electrode, an in 
sulator fitting the lower portion of said shell 
and supporting said electrode and having 
a lateral flange extending therefrom in said 
upper chamber, a dome member secured on 
said shell, and means for resiliently retain 
ing said insulator therein. 

7. A spark plug comprising a shell having 
sulator portion, a central electrode, an in 
sulator fitting the lower portion of said 
shell and supporting said electrode and hay 
ing a lateral flange extending therefrom in 
said upper chamber, a dome member secured 
on said shell, and means coacting with said 
dome for resiliently retaining said insulator 
therein. 

8. A spark plug comprising a shell having 
an upper chamber portion and a lower in 
sulator portion, a central electrode, an in 
sulator fitting the lower portion of said shell 
and supporting said electrode and having a 
lateral flange extending therefrom in said 
upper chamber, and a dome member of di electric material having laterally extending 
flanges secured on said shell and retaining 
said insulator therein. 

9. A sparkplug comprising a shell having 
an upper chamber portion and a lower in 
sulator portion, a central electrode, an in 
sulator fitting the lower portion of said 
shell and supporting said electrode and hav 
ing, a lateral flange extending therefrom in 
said upper chamber, a dome member of di 
electric material having laterally extending 
flanges secured on said shell and which 
dome acts to retain said insulator in place 
in said shell, and a terminal member car 
ried by said dome and electrically connected with said electrode. 

10. A spark plug comprising a relatively 
thin shell member having an upper cham 
ber and a reduced tapered lower bore, an 
insulator having the lower part thereof cor 
respondingly formed and fitting the bore of 
said shell and extending upwardly into said 
shell chamber and having a central orifice, 
an electrode having a flange intermediate 
the length thereof and the lower end fitting 
said insulator orifice, a dome member se 
cured on said shell, and a coil spring fitted 
between said dome member and said elec trode flange. 

11. A spark plug comprising a relatively 
thin shell member having an upper cham 
ber and a reduced tapered lower bore, an in 
sulator having the lower part thereof cor 
respondingly formed and fitting the bore of 
said shell and extending upwardly into said 
shell chamber and having a lateral flange 
thereabout and a central orifice, an electrode 
having a flange intermediate the length 
thereof and the lower end fitting said in 
sulator orifice, a dome member secured on 
said shell, and a coil spring fitted between 
said dome member and said electrode flange. 12. A spark plug comprising a relatively 
thin shell member having an upper cham 
ber and a reduced tapered lower bore, an 
insulator having the lower part thereof cor 
respondingly formed and fitting the bore of 
said shell and extending upwardly into said 

ng shell chamber and having a central orifice, an upper chamber portion and a lower in an electrode having a flange intermediate 
the length thereof and the lower end fitting 
said insulator orifice, a dome member 
threaded into the upper end of said shell 
about said insulator, and resilient means 
for retaining said insulator in said shell. 

13. A spark plug comprising a relatively 
thin shell member having an upper cham 
ber and a reduced tapered lower bore, an 
insulator having the lower part thereof cor 
respondingly formed and fitting the bore 
of said shell and extending upwardly into 
said shell chamber and having a central ori 
fice, an electrode having a flange intermedi 
ate the length thereof and the lower end fit 
ting said insulator orifice, a dome member 
secured on said shell, a terminal member se 
cured in said dome and having a central ori 
fice into which the upper end of said elec 
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trode extends, and a spiral spring fitting for retaining intermediate said dome and 
said electrode between the flange thereof and said insulator and electrode and through 
said terminal member. which said dome acts to hold both said in- 10 

14. A spark plug comprising a shell, an Sulator and electrode in assembled relation 
5 insulator nested in said shell, an electrode with said shell. 

nested in said insulator, and a dome mem- In testimony whereof I affix my signature. 
ber carried by said shell, and resilient means ALBERT SCHMIDT. 


