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to all whom it may courer: . . . . . 
Be it known that I, HAREY M. Grixtes, citizen of the United States, residing at 

Kokomo, in the county of Howard and 
State of Indiana, have invented certain new and useful Inprovenients in Spark-lugs, 
of which the following is a specification, 
"This invention relates to an improved 

spark plug and has as its primary object 
to provide a device of this character em 
pluying a hollow, shell providing a firing 
chamber adapted to communicate with the 
firing chamber of an engine cylinder to 
which the plug is connected so that upon 
the passage of an electric current through 
the plug. fuel mixture contained within the 
firing chamber of the shell, will be ignited 
and expelled there from as a jet of flame 
into the firing chamber of the cylinder for 
this effectually igniting the fuel charge. 

... The invention has as a further object to 
prwicle a spark plug wherein a spark will 

3. 

35 

40 

45 

50 

55 

ibe 'reated within the firing chamber of the 
shell so that ignition Wifi initially ("( 
within the Inass of fuel mixture in the shell 
for thus (lriving the ignited mixture from 
the shell as a jet of flame. . . . . . . 
A gill further object of the if ention is to provide a construction wherein the spark 

ing terminals of the plug will be housed 
within the shell and thus protected from 
the cooling influences of inflowing fuel mix 
ture into the firing chamber of the engine 
cylindler, and wherein a portion of the in 
coming mixture entering the cylinder will 
be trapped within the shell to be heated by 
the wall thereof so that such trapped fuel 
mixture will readily ignite within E. shell. 
The invention has as a still further ob ject to provide a spark plug having the 

main electrode threof, so mounted that 
compression occurring within the engine 
cylinder will act to more firmly seat the 
said electrode to provide a sealed joint be 
tween the such electrode and its supporting 
member so that leakage through the plug 
will be prevented. . . . 
And the invention has as a still further 

object to provide a plug which will be par 
ticularly characterized by simplicity of con 
struction to the end that the plug may be 
readily produced. 
Other and incidental objects will appear 

as the description proceeds. In the draw 
ings wherein I have illustrated the pre 

ferred embodiment of the invention, and 
wherein similar reference characters desig nate corresponding parts throughout the 
several views: 

Figure 1 is an elevation 
spark plug, 
Fig.2 is a vertical sectional view more particularly showing the details of con 

struction of the plug, 
Fig. 8 is a transverse sectional view taken 

on the line 3-3 of Fig. 2 and looking in 
the direction of the arrows, 

Fig. 4 is a plan view showing the closure 
plug for the shell of the device removed, 
and 

Fig. 5 is a fragmentary sectional view 
showing the firing shell of the present in 
proved structure used in connection with a 
conventional type of spark plug. 

In carrying out the invention I employ 
a hollow Yi. elongated firing shell 
10 provide at its lower end with a substan 
tially conical reduced nose or nozzle 11 in 
the apex of which is formed a restricted 
passage 12. The shell is externally threaded 
to detachably engage within the conven 

pf my improved 

tional spark plug opening of an internal 
combustion engine cylinder, communicating 
at its inner end with the firing chainber of 
the said cylinder, and formed on the upper 
end of the shell is an enlarged wrench re 
ceiving portion 13 so that the shell may be 
realily connected with or removed from 
such cylinder. Threaded into the upper end 
of the shell axially thereof, is a closure plug 
14 for the shell provided at its upper end 
with a radial flange 15. This flange is, as 
particularly shown in Figs. 1 and 3 of the 
drawings, provided at its periphery with 
flat faces so that a wrench may be applied 
to the said flange for screwing the plug into 
position and interposed between the said 
flange and the upper end of the shell is a 
suitable gasket 16. This gasket is prefer 
ably formed with an asbestos core inclosed 
within a copper jacket and is adapted to 
provide a sealed joint between the plug and 
the shell. Formed in the upper end of the 
plug 14 is, as particularly shown in Fig. 4, 
an annular recess or seat 17 and snugly fit 
ting at its lower end within this seat is a 
porcelain 18. For the purposes of the pres 
ent invention this term porcelain shall be 
held to include a body of any suitable insu 
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lating material similar to the porcelain 18. 110 
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is a sparking terminal 24 projectin 
25. 

Surrounding the lower end of the porcelain 
to engage i. circumferential wall of the 

protecting bandor collar 19 and formed through the porcelain axially there 
of is an opening 20 tapering from the lower 
or inner end of the porcelain toward its 
upper end. 

Formed through the plug 14, eccentrically 
thereof, is an opening 21 tapering from the 
lower end of the plug toward its tipper end. 
This opening is inclined with respect to the 
axis of the plug and fitted through said 
opening is a main electrode 22. This elec 
trode is formed with a longitudinally tal 
pered cylindrical 23 having its small 
end presented upwardly and surrounded by 
a similarly tapered 24 of suitable in 
sulating material. This jacket is preferably 
formed of mica and is adapted to snugly fit 
within the opening 21 of the plug to electri 
cally insulate the main electrode with re 
spect thereto. Fixed in the lower end of the 
body 23 of the said electrode axially tf 
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tudinally from the said body and threaded 
upon the upper end of the electrode to con 
front the upper end of the porcelain 18 is . 
a clamping nut 25. This nut, upon its 
lower side, is formed with a concentric an 
nular recess 26 and surrounding the main 
electrode within this recess is a EE lock 
ing washer 27 bearing between the nut and 
a washer 28 interposed therebeneath. Thus, 
the nut 25 may be adjusted upon the main 
electrode for drawing the said electrode up 
through the plug 4 to bind within the open 
ing 21 thereof and accordingly rigidly con 
nect the porcelain 18 with the plug. The 
plug 14, therefore, provides the body of my 
improved device while the nut 25 provides a 
single element connecting the main electrode 
and the porcelain with the said body. Upon 
the adjustment of the nut 25 the washer 27 
will, of course, coact therewith for holding 
the said nut at adjustment and preventing 
accidental displacement or loosening of the 
nut while, at the same time, the said washer 
will be protected and housed within the nut. 
Threaded upon the upper end of the main 
electrode is a thumb nut 29 adjustable for 
clamping a circuit wire thereheneath to con 
nect the said wire with the electrode and de 
pending from the plug 14 at the inner end 
of the said electrode, is a ground electrode 
30 provided with a laterally directed spark 
ing terminal 31 confronting the sparking 
terminal 24 of the said main electrode. 
Thus, upon the energization of the plug, 
current will flow through the main electrode 
to the sparking terminal 24 to then jump to 
the sparking terminal 31 for creating a 
spark within the shell 10 when the current 
will ground through the ground elec 
trode 30. 

Attention is now directed to the fact that 
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plug will be housed within the shell 10, so 
that when the plug is connected with an en gine cylinder and this shell projects into the 
firing chamler of the said cylinder, the said 
shell will protect the said sparking termi 
nals from the cooling influences of fuel 
mixture flowing into the said chamber. The 
dependability of the plug will therefore, 
beenhanced accordingly. Furthermpre, it 
will be seen that the hollow shell 1b will 
provide a firing chamber about the said 
sparking terminals. Upon the introduction 
of the fiel harge into the engine cylinder, 
a portion of such charge will of course, 
enter through the passage 12 into the cham 
ber to be trapped therein. This trapping 
of a portion of the charge within the shell 
will, as will be readily understood, result in 
such trapped portion of the charge becom 
ing heated from the wall of the shell and 
forming a primer charge within the firing 
chamber of the shell. Therefore. when the plug.is energized, ignition of the primer 
charge will readily occur and the depend 
ability of the plug, thus further enhanced. 
In this connection. it is to be noted that the 
sparking terminals 24 and 31 are located 
within the firing shell to give of a spark 
and cause initial ignition of the primer 
charge within the mass thereof so that the 
primer charge will be expelled from the shell 
through the reduced passage 12 of the firing 
chamber thereof as a jet of flame into the 
charge of fuel mixture in the engine cylin 
der. Positive ignition of the fuel charge 
within the cylinder will thus be rendered 
E. certain. Owing to the provision 

uced nose or nozzle 11 of the shell 
the ignited primer charge within the firin 
chamber will, as it flows through the sai 
nozzle, be attenuated thereby to issue from 
the nozzle with unusual force in a jet of 
flame. This jet of flame will, therefore, 
tend to pierce the mass of the fuel charge 
in the engine cylinder to provide a thor 
ough ignition thereof. This forcible ejec 
tion of the jet of flame from the shell will, 
furthermore, tend to maintain the passage 
12 free of any soot or carbon while, owing 
to the restricted nature of the said passage, 
fouling of the sparking terminals by lubri. 

the sparking terrhidals 24 and 31 of the 
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cant within the engine cylinder will be re 
duced to a minimum. It is also to be noted 
that the compression within the engine cyl 
inder will tend to more firmly wedge the main 
electrode in the opening 21 of the plug 14 
and thus maintain a sealed joint between 
the said eectrode and the plug so that leak age through the plug will be prevented. 

It will therefore, be seen that I provide 
a particularly effective construction for the 
purpose set forth. At the same time the 
plug is characterized by simplicity of con 
struction, it being noted in this connectiona30, 
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that the shell 10 may be readily detached 
from the plug 14 or body of the device so 
that access may be easily had to the spark 
ing-terminals while, should it be so desired 
the main electrode may be readily detached 
from the said plug or body and the porce 
lain displaced 

In Fig. 5 of the drawings I have illus 
trated a slight modification of the invention 
showing the use of my improved firing shell 
in connection with a conventional type of 
E. PE In this figure the body of the plug is indicated at 32. Fitted through this 
plug is a porcelain 33 which carries a main 
electrode 34 having a sparking terminal 35. 
Auenending from E. plug body to coöperate 
with this electrode is a ground electrode hav 
ing a sparking terminal 30. The opening in 
the upper end of the shell is of a diameter to 
receive the lower threaded end of the ordi 
nary Rig body, so that the conventional 
plug thus described may be readily threaded 
into the E. end of the shell for 'connect 
ing the plug there with. The terminals 35 
and 36 will then le E. to give of a 
spark within the firing chamber f the shell, 
it being understood, of course, that the shell 
slall be threaded into an engine cylinder, 
as described in connection with the pre 
ferred construction. My improved firing 
shell may, therefore, be readily employed in 
connection with the usual spark plug. In 
this connectioi it is to be noted that the 
opening in the upper end of the shell is 
enlarged within the wrench receiving por 
tion 13 thereof to overhang the wall of the 
shell below the said wrench receiving por 
tion so that the diameter of the said opening 
corresponds to the major diameter of the 
shell. Consequently, since the threads of 
the said opening are formed to coact with 
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the threads upon the lower end of the body 
of an ordinary spark plug, plugs of various 
different types may, without the necessity 
for any structural change therein, be readily 
engaged with the shell while, at the same 
time, the shell, by being threaded to engage 
within the ordinary spark plug opening of 
an engine cylinder, may be readily used in 
connection with various different types of 
engines without the necessity for any modi 
fication in the plug openings of the cylin 
ders thereof. 
Having thus described the invention, what 

is claimed as new is: 
I claim : 
A spark plug including a slell externally 

threaded for engagement in the spark plu 
orifice of an engine cylinder and ES 
with an elongated frusto conoidal lower end 
portion having a minute opening at its apex, 
the inner face of the wall of the shell being 
smooth and of unbroken continuity, there 
being an internally threaded wrench receiv 
ing portion formed on the shell at its upper 
end, a pling threaded into the wrench l'c 
ceiving portion of the shell and provided 
with an opening there through located ec 
centrically with respect to the axis of the 
shell, a poreclain rested upon said plug, a 
main electrode extending through the plug 
and porcelain and having a tapered body, 
a tapered insulating packing fitting around 
the locly of said electrole and coacting with 
tle wall of the opening of the plug, a spark 
ing terminal projecting from the lower end 
of the body of the main electrode, and a 
grouncil electrocle lepending from the plug 
and provided with a sparking terminal to 
coact with said first mentioned terminal. 

In testing nywhereof Illix ny signature. 
H.ARIR Y. M. GRIMES. T. s. 
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