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To all thon, it may concern: 

Be it known that I, MICHAEL EVANs, a 
citizen of the United States, residing at 
Philadelphia, in the county of Philadelphia 
and State of Pennsylvania, have invented 
certain new and useful Improvements in 
Spark Plugs, of which the following is a 
specification. 
My invention relates to spark plugs for. 

automotive engines and the like, and relates 
lmore particularly to an improved form 
of Spark plug provided with a spark gap 
device for intensifying the ignition spark, 
and also provided with means for permitting 
the observation, when desired, of the opera 
tion of the spark plug, as well as the con 
ditions within the cylinder during the opera 
tion of the engine. 

It is well known to those skilled in the art, 
that the intensity of the ignition spark will 
be greatly increased by the provision, in 
the ignition circuit, of an auxiliary spark 
gap, and it is also well known that faults 
in the operation of the engine, particularly 
in multi-cylinder engines, can often be as 
certained and determined by the manner in 
which such auxiliary spark gaps are operat 
ing, as well as by the color of the exploding 
gases within the cylinder at the time of the 
ignition. 
The principal object of my invention is to 

provide, in a unitary structure, a simple and 
efficient form of spark plug adapted to be 
mounted in the cylinder head of a gas en 
gine or the like, having incorporated there 
in a spark gap device for intensifying the 
Spark at the ignition points, and also hav 
ing means four observing the operation of the 
spark gap, as well as the color of the explod 
ing gases, whereby faulty operation of the 
engine may be readily detected and ascer 
tained. 
A further object of my invention is to 

provide a device of the character aforesaid, 
of such construction and arrangement that 
the observation window of the spark, plug 
will be protected from strains and fouling 
during the time when it is not desired to 
observe the operations within the interior of 
the Spark plug. 
A further object of my invention is to 

provide, in a device of the character afore 
said, certain improved details of construc 
to1), m 

The nature and characteristic features of 

my present invention will be more readily 
understood from the following description, 
taken in connection with the accompanying 
drawings forming part hereof, in which - 

Figure 1 is a vertical, central, sectional 
view of a spark plug embodying the main 
featules of my present invention; 

Fig. 2 is a front elevation thereof; 
Fig. 3 is a horizontal section taken ap 

proximately on the line 3-3 of Fig. 2, the 
parts being shown in the positions assumed 
When it is desired to observe the operations 
within the spark plug; . . . . . . . . . . . . 

Fig. 4 is a view similar to Fig. 3, but 
with the internal parts in the positions as 
Sumed when it is not desired to observe the 
operations, that is to say, during the normal 
functioning of the engine in connection with 
which the Spark plug is used; and 

Fig. 5 is an underneath plan view of the 
lower end of the device, illustrating a pre 
ferred arrangement of the sparking termi 
nals. - 

Referring to the drawings, in the particu 
lar embodiment of my invention therein 
shown, 6 is the housing of the spark plug, 
the lower tubular portion 7 of which is 
threaded as at 8, preferably with a non 
tapered thread, for a reason which will be 
hereinafter set forth. The threaded pol 
tion 8 engages the complemental threaded 
portion 9 of the cylinder head 10, and a lock 
nut 11 is also mounted on the threaded 
portion 8, a gasket 12 being provided be 
ween the lock nut 11 and the top surface 
of the cylinder head 10. 
Mounted in the housing 6 is an insulating 

member 13, prefei'ably inade of polcelain, or 
Other suitable matelial, the insulating 
properties of which will not be deteriorated 
by the heat generated during the opera 
tion of the engine. The insulating, member 
13 is provided, near its lower end, with a 
chamber 14 open at one side (see Fig. 1). 
The chamber 14 is in communication with 
the interior of the tubular portion through 
a passageway 55, which may be formed by 
reducing the diameter of the lower polition 
of the insulating member 13, as illustrated 
in Fig. 1 of the drawings. 
Mounted in the lower end of the insulat 

ing member 13 is a spark terminal device, 
which, in the form shown, comprises a 
threaded conducting rod 15, the upper end 
of which terminates within the chamber 14. 
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Nuts 16 and 17 are mounted on the threaded 
rod 15 and serve to permit longitudinal ad 
justment of the upper end of said rod 15 
within the chamber 14, for a purpose to be 
hereinafter set forth. The lower end of the 
spark terminal device comprises a bow 
shaped device 18, the sides 19 of which are 
arranged in proximity to, but not touching, 
the walls of the tubular portion 7 of the 
housing 6, being separated therefrom a suf 
ficient distance to permit the spark to jump 
to ignite the explosive mixture within the 
cylinder of the engine. - 
Mounted in the upper end of the insulat 

ing member 13 is a conducting rod 20, the 
lower end of which extends into the cham 
ber 14 in proximity to the upper end of the 
rod 15 of the spark terminal device. The rod 
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20 is provided with an enlarged portion 21, 
forming a shoulder for the retention of the 
rod 20 in the insulating member 13 at a 
fixed position. The upper end of the rod 20 
is threaded, as at 21, and a nut 22 is mounted 
thereon for confining the rod in its proper 
position in the insulating member 13, as 
above mentioned. A washer 23 may be dis 
posed between the nut 22 and the upper 
end of the insulating member 13, for the 
protection of the insulating member against 
breakage, Serving also as a gasket to prevent 
leakage of the gases from the interior of the 
cylinder. . 

For the purpose of retaining the insulat 
ing member 13 within the housing 6, the up 
per portion thereof may be reduced in diame 
ter forming a shoulder as at 24, a gasket 25 
being interposed between said shoulder 24 
and the interior shoulder 26 of the housing 6. 
A sleeve 27, made of insulating material, 
surrounds the portion of the insulating mem 
ber 13 which extends above the top of the 
housing 6, and the lower end of the sleeve 
27 bears against the upper end of the housing 
6. A threaded cap member 28 is mounted 
on the threaded portion 21 of the rod 20, 
the upper end of the sleeve 27 being seated 
therein, so that when the cap member 28 is 
advanced sufficiently upon the threaded poi 
tion 21 of the rod 20, the insulating member 
13 will be securely held in position within 
the housing 6. A knurled nut 29 may also be 
mounted on the threaded portion 21 of the 
rod 20, for attaching the connecting wires 
of the ignition system of the automotive 
engine. 
The housing 6 is provided with an off-set 

portion 30, arranged in alinement with the 
chamber 14 of the insulating member 13. 
Mounted in this off-set portion 30 is a valve 
member 31, preferably spherical in shape, 
and having a central opening 32 extending 
therethrough. The spherical valve member 
31 is confined at the proper location within 
the off-set portion 30 by means of a cylindri 
cal threaded member 33 which also has a 
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central passageway 34, preferably of hex 
agonal or other non-circular interior con 
tour, to facilitate the assembly and adjust 
inent of the parts. A disc 35, made of glass 
or other transparent material, is mounted in 
the off-set portion 30 in front of the opening 
34 of the member 33, a soft metallic washer 
ol' gasket 36 being preferably interposed be 
tween the inner surface of the transparent 
disc member 35 and the outer surface of 
the member 33, this washer 36 serving to 
minimize breakage of the disc member 35, 
and also serving to prevent leakage of the 
gases from the interior of the structui'e. A 
threaded ring member 37 is mounted in the 
off-set polition 30 and serves to confine the 
transparent disc member 35 in its proper 
position. The threaded ring member 37 may 
be provided with a screw driver slot 38, 
for the purpose of mounting and adjusting 
the same in the structure. - 
For the purpose of rotating the spherical 

member 31, the same may be provided in its 
upper portion with an aperture 39, prefer 
ably Square in contour, which is engaged by 
the complementally shaped lower end 40 of 
a stern 41. The upper end of the stem 41 
is provided with a handle 42 for the manual 
operation of the same. The steln 41 is also 
provided with an enlarged portion 52, which 
is confined within an upwardly extending 
portion 43 of the off-set portion 30 by means 
of a threaded gland member 44, a suitable 
gasket or packing 45 being interposed be 
tween the lower end of the gland 44 and 
the shoulder formed by the enlarged portion 
52 of the stem 41. 

It will be noted, as hereinbefore set forth, 
that the lower end of the rod 20 is fixed in 
position within the chamber 14, and that the 
upper end of the threaded rod 15 of the 
spark terminal device terminates within 
said chamber in proximity to, but not touch 
ing, the lower end of the rod 20, the nuts 16 
and 17 being provided so that the opening 
between the ends of said respective rods 
may be adjusted the proper distance to form 
an auxiliary spark gap for the purpose of 
intensifying the ignition sparks which jump 
between the sides of the member 18, at the 
lower end of the spark terminal device, and 
the interior wall of the lower tubular por 
tion 7 of the housing 6. It will, of course, 
be understood that whenever the spark plug 
is properly functioning, a spark will jump 
across the gap within the chamber 14 when 
ever an ignition spark jumps at the terminal. 
By reason of the passageway which is af 

forded through the opening 55, extending 
between the interior of the engine cylinder 
and the spark gap chamber 14, when the 
compression in the engine occurs, a certain 
amount of the explosive mixture will be 
forced into the chamber 14, so that, in the 
event of the ignition spark not properly 
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jumping from the sides of the terminal mem 
ber 18, the spark afforded at the auxiliary 
gap device will also serve to ignite the ex 
plosive mixture, and by reason of the ex 
plosive gases being contained within the 
chamber 14, the color of the same may be 
readily observed at the time of the explo 
ision, for the purpose of indicating faults in 
the operation of the engine, as more partic 
lilarly hereinafter set forth. 

In the ordinary functioning of the spark 
plug, the spherical valve member 31 will be 
turned to the position shown in Fig. 4 of 
the drawings, so that the window disc 35 
will be relieved of the strains of the periodic 
explosions within the engine cylinder, and 
will also be protected against fouling 
through the deposit of carbon on the inner 
surface of the disc. When, however, it is 
desired to observe the operations within the 
interior of the spark plug, the spherical 
valve member 31 is turned to the position 
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shown in Figs. 1 and 3 of the drawings, so 
that the action of the spark at the gap, be 
tween the ends of the rods 20 and 15, may be 
observed, through the transparent window 
35, as also the character of the explosion 
may be observed for the purpose of indicat 
ing lack of compression in particular cylin 
ders, and other faults in the operation of 
the engine. 

It should be noted that, when the spher 
ical valve member 31, is turned to the closed 
position, the pressure within the interior of 
the spark plug will tend to seat the same 
more firmly on the seat provided at the in 
ner end of the member 33, and it should also 
be noted that, by the arrangement of the 

i lock nut 11 on the threaded portion 8 of the 
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tubular extension 7 of the housing 6, the 
spark plug may be arranged in the head of 
the cylinder with the off-set portion 30 pro 
jecting in any desired direction for the pur 
pose of affording a more convenient obser 
vation of the spark gap through the trans 
parent member 35, which feature would not 
be obtained by the use of a tapered thread 
or a straight thread with a permanent 
shoulder, as in the ordinary spark plugs at 
present in common use. 

It will be seen that there is thus provided 
a simple and efficient form of spark plug, 
comprising a unitary structure in which 
there is provided an auxiliary spark gap de 
vice for intensifying the spark at the igni 
tion points, said spark plug also having 
means for permitting the observation of the 
auxiliary spark gap as well as the condi 
tions within the cylinders, which means are 
so constructed and arranged as to protect 
the observation window from strains and 
fouling during the normal operation of the 
engine, and said spark plug also having 
means for permitting the same to be mount 

ed in the cylinder head with the observation 
window disposed in any desired direction. 
Having thus described the nature and 

characterisitic features of my invention, 
what claim as new and desire to secure by 
Letters Patent is: - 

1. A spark plug comprising a housing 
adapted to be mounted in the cylinder of an 
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autoinotive engine, conducting members, 

having an internal spark gap chamber, 
in coinmunication with the interior of the 
engine cylinder, said conducting members 

proximity to each other to form an aux 

and means for insulating said conducting 
members from said housing, the structure 5 

having ends terminating in said chamber in . 
80 

iliary spark gap therebetween, a transparent 
window member mounted in a portion of 
said housing, opposite said internal spark 

- gap chamber', a valve member enclosedly 
Inounted in said housing and interposed be 
tween the window member and the spark 
gap chamber, adapted to be mounted in 
the cylinde' of an automotive engine and 
externally extending manually operable 
means for rotating said valve member be 
tween the open and closed positions. 

2. A spark plug comprising a housing 
adapted to be mounted in the cylinder of 
an automotive engine, conducting members, 
and means for insulating said conducting 
members from said housing, the structure 
having an internal spark gap chamber in 
communication with the interior of the 
engine cylinder, said conducting members 
having ends terminating in said chamber in 
proximity to each other to form an aux 
iliary spark gap therebetween said housing 
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having an off-set potion in a linement with 
the spark gap chamber, a transparent win 
dow member mounted in said off-set portion, 
a valve neimber enclosedly mounted in said 
off-set portion and interposed between the 
window member and the spark gap channber, 
and adapted to close the communication 
between said chamber and the inner surface 
of the window member and externally ex 
tending manually operable means for iro 
tating said valve member between the open 
and closed positions. 

3. A spark plug comprising a housing 
- s o t 

adapted to he mounted in the cylinder of an 
automatic engine, conducting member's, and 
means for insulating said conducting mem 
bers from said housing, the structure having 
an internal spark gap chamber in communi 
cation with the interior of the engine cyl 
inder, said conducting members having ends 
terminating in said chamber in proximity 
to each other to form an auxiliary spark 
gap therebetween, one of said conducting 
membel's being adjustable with respect to 
the other, said housing having an off-set poi'- 
tion in a linement with the spark gap cham 
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ber, a transparent window member mounted 
in said off-set portion, a valve member 
enclosedly mounted in said off-set portion 
and interposed between the window mem 
ber and the spark gap chamber, and adapt 
ed to close the communication between said 
chamber and the innel surface of the win 
dow member and externally extending man 
ually operable means for rotating said valve 
member between the open and closed posi 
tions. 

4. A spark plug comprising a housing 
adapted to be mounted in the cylinder of 

: an automotive engine, a unitary insulating 
member mounted therein, said insulating 
member having an interial spark gap 
chamber formed therein, said insulating 
member being so shaped as to afford a com 
munication between the spark gap chamber 
and the interior of the cylinder, conducting 
members mounted in said insulating inenber 
having their ends terminating in said cham 
ber in proximity to each otheir to form an 
auxiliary spark gap therebetween, a trans 
parent window member mounted in a polition 
of said housing opposite said internal spark 
gap chamber, a valve linember mounted in 
said housing interposed between the window 
member and the spark gap chamber, and 
adapted to close the communication between 
said chamber and the inner surface of the 
window member and externally extending 
manually operable means fol' rotating said 
valve member between the open and closed 
positions. 

5. A spark plug comprising a housing, 
adapted to be mounted in the cylinder of 
an automotive engine, a unitary insulating 
member mounted therein, said insulating 
member having an internal spark gap cham 
ber formed therein, Said insulating member 
being so shaped as to afford a colnihinica 
tion between the spark gap chamber and 
the interior of the cylinder, conducting 
membel's mounted in said insulating men 
ber having their ends terminating in said 
chamber in proximity to each other to form 
an auxiliary spark gap therebetween, said 
housing having an off-set portion in a line 
ment with the chamber in the insulating 
member, a transparent window member 
mounted in said off-set portion, a valve mem 
bel mounted in said off-set polition and in 
terposed between the window member and 
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the spark gap chamber and adapted to close 
the communication between said chamber 
and the inner surface of the window mem 
ber, and externally extending manually 
operable means for rotating said valve mem 
ber between the open and closed positions. 

6. A spark plug comprising a housing 
adapted to be mounted in the cylinder of an 
automotive engine, conducting members, 
and means for insulating said conducting 
members from said housing, the structure 
having an internal spark gap chamber in 
communication with the interior of the en 
gine cylinder, said conducting members hav 
ing ends terminating in said internal cham 
ber in proximity to each other to form an 
auxiliary spark gap therebetween, said 
housing having an off-set portion in aline 
ment. With the spark gap chambel', a trans 
parent window member mounted in said off 
set portion, a spherical valve member en 
closedly mounted in said off-set portion 
and interposed between the window men 
per and the Spark gap chamber, and exter 
naily extending manually operable means 
for rotating said valve member between the 
(pea and closed positions. 

7. A spark plug comprising a housing 
adapted to be mounted in the cylinder of 
an automotive engine, conducting members, 
and means for insulating said conducting 
members from said housing, the structure 
having an internal spark gap chamber in 
communication with the interior of the en 
gine cylinder, said conducting membe's hav 
ing ends terminating in said internal cham 
ber in proximity to each other to form an 
auxiliary spark gap therebetween, said 
housing having an off-set portion in aline 
ment with the spark gap chamber, a spheri 
cal valve member enclosedly mounted in said 
off-set portion, a valve seating member 
threaded in said off-set portion having an 
opening extending therethrough, a trans 
parent window member mounted in said 
off-set portion adjacent to said valve seat 
ing member, a ring member threaded in 
said off-set portion for retaining said win 
dow member, and manually operable means 
for rotating said valve member. 

In testimony whereof, I have he'eunto 
signed my name. 

MICHAEL EVANS. 
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