
H. M. CROWTHER 
SPARK PLUG, 

APPLICATION FILED Oct, 16, 19. 
Patented Dec. 28, 1920, 

INVENTOR. 
AAAYAf. Crowrer 
BY 

J7%res 4& ATTORNEYS. 

  



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

UNITED STATES 
HENRY A. CROWHER, 

PATENT OFFICE. 
OF KING-VIAN, ARIZONA. 

SPARE-UG. 

1,363,842. 
Application filed October 16, 1919, 

To all whom it may concern: 
Beit known that I, HENRY M. CROWTHER, 

a citizen of the United States, residing at 
Kingman, in the county of Mohave and 
State of Arizona, have invented new and 
useful Improvements in Spark-Plugs, of 
which the following is a specification. 
My invention relates to spark plugs and 

consists of the novel features herein shown, 
described and claimed. 

Figure 1 is a view in elevation of a spark 
plug embodying the principles of my in 
vention. 

Fig. 2 is a diametrical longitudinal Sec 
tional detail as on the line 2-2 of Fig. 1. 

Fig. 3 is a bottom plan view as indicated 
by the arrow 3 in Fig.1. 

Fig. 4 is a fragmentary sectional detail of 
the outer end of a plug showing partly in 
section the fastener with one form of con 
ductor terminal attached thereto. 
The metal case 1 has a hexagonal upper 

end 2 forming a wrench seat, a straight an 
nular flange 3 extending upwardly from the 
Wrench seat 2, the flange 3 being in line with 
the inner face 4 of the casing and there be 
ing a flat shoulder 5 at the upper end of the 
Wrench seat outside of the flange 3, an ex 
ternally screw-threaded nipple 6 extending 
downwardly from the wrench seat 2, and an 
annular flange 7 extending inwardly from 
the lower end of the nipple 6 thus forming 
a straight chamber 8 surrounded by the face 
4 and an opening 9 through the flange 7. 
The main insulator 10 is formed of a mill 

tiplicity of circular mica disks and the disks 
are cut to fit very tight in the chamber 8 
upon the flange 7, and the insulator 10 has a 
circular central opening 11. 
An asbestos gasket or cushion ring 12 fits 

tightly within the chamber 8 against the in 
sulator 10. The heavy metal retaining ring 
13 is pressed tightly into the chamber 8 
against the gasket 12 SO as to hold the in 
Sulator 10 gas tight and so as to withstand 
the pressure of the explosion. 
The threaded wire 14 is inserted through 

a binding nut 15, then through an asbestos 
washer 16, then through the opening 11 in 
the insulator 10, then through an asbestos 
washer 17, through a binding nut 18, 
through the terminal 19, through a spring 
washer 20 and through a binding nut 21. 
The upper end of the wire 14 is flattened 
and perforated to form an eye 22. A hook 
23 is formed upon the lower end of the re 
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tractile coil spring 24, and the stem 25 ex 
tends from the upper end of the spring 24. 
A cushion ring 26 is made of asbestos pa 

per Saturated with shellac and fits tightly 
upon the flange 3. The auxiliary insulator 
27 has a straight portion 28 ?itting the 
Cushion 26 and fitting the shoulder 5, a coni 
cal portion 29 extending upwardly from the 
Straight portion 28, and the head 30 at the 
upper end of the conical portion 29. The in 
Sulator 27 forms a conical chamber 31 ex 
tending upwardly from the chamber 8 there 
being a central Opening 32 extending up 
wardly from the chamber 31 through the 
head 30. The stem 25 fits slidingly in the 
opening 32. The auxiliary insulator 27 
simply serves as a cover for the case 1 and 
a holInting for the feed wire binding post. 
A metal cap 33 fits upon the heal 30 and 

the edge 34 of the cap is spun into a groove 
around the head. A funnel-shaped socket 
35 extends upwardly from the center of the 
cap 33 and has saw teeth 36 in its upper edge. 
The terminal or binding post 37 consists of a 
conical plug 38 fitting in the socket 35 and a 
spherical head 39 extending upwardly from 
the plug, there being a neck 40 between the 
head and the plug and there being a central 
bore 41 to receive the stem 25 and a Socket 
42 at the upper end of the bore 41. The 
stem 25 extends through the bore 41 and in 
making the spark plug the stem 25 is made 
over length and the stem 25 is pulled up 
varily to give the spring 24 the desired ten 
sion, and then a spot is flattened in the stem 
25 to form the head 43 and the wire is cut 
away above the head 43 and the head 43 re 
leased to settle into the socket 42. The 
Socket 35 and the terminal 37 form a uni 
versal connector that will take a great va 
riety of wire fasteners and hold the fasten 
el's securely without the use of any nuts. 
The coil spring 24 is of a comparatively 

light tension and the function of the coil 
spring is to assist in retaining the auxiliary 
insulator 27 in place and to allow for exces 
sive expansion and contraction under heat 
and operation and to provide a spring ter 
iminal connection for the feed wire without 
the use of nuts. The wire 14, the head 22, 
the hook 23, the coil 24 and the stem 25 form 
the feed wire conductor to the spark gap ter 
minal 19 and the case 1 forms the return 
conductor in the usual Way. 
The spark gap terminal 19 is circular in 

plan and is made of thin metal preferably 
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copper-hickel or copper-tungsten alloy so 
Sihat it will be refractory to heat, and expose 
a metal (coel) that has the property Gi 
not leadily &ccumulating Scot aid that will 
readily het and cool under the action of 
engine. 
The spark for ignition within the cy 

de; establishes itself between the 
minal 9 
may establish itself -- { ille 
edge of the 
back by the 
point. On the 

disk tel 
- 

point in cceptable for the spark, being 
then the point of least, resista: ains in 
this manner the disk may continue bei 
{))e: conflict or for the i Spark 

1 for a & Ol' until it is , 
f: if end of the casing. at silich ra. A 

time a new disk can be positioned in place -- 

of the old one and properly set, relative to 
its distance froin the end of the casing. 
The trouble with the best spark plugs 

heretofore made has been that he insula 
ing cores will become coated with Simolie, 
lamp black, or carbon from poor coimbus 
tion of the explosive mixture, and this coat 
ing forms more or less Ci an electric con 
ductoi to carry the electricity from the cen 
tral feed rod along the surface of the insul 
lating core to the casing. In this type of 
Spark plugs the casing forms the return side 
of the spark gap. In order that a spark 
plug shail work satisfactorily it is necessary 
that the entire force of the electiic current, 
pass through the spark gap and any leakage 
of the current due to the smoke deposit 
upon the insulating core will reduce the 
power and certainty of the spark. it is not 
necessaly that a ful short circuit be estab 
lished between the feed rod and the casing 
to ruin the eficiency of the spark plug. Ainy 
continuous layer of soot or sinoke or carbon, 
all of which may be called lamp black, ex 
tending from the feed rod along the exposed 
face of the insulating core to the casing re 
duces the efficiency of the spark 
tent of the current which will leak through 
this layer of lamp black, and any effective 
gap or breair in this layer of lamp black 
will stop the leak, although the other parts 
may be loaded with lamp black. 
The lower face 55 of the main insulator 

10 within the area of the opening 9 is ex 
posed to the lami) black deposit and the ob 
ject of the particular construction of the 
Spark gap terminal 19 is to bring the por 
tion 52 close enough to this exposed face 55 
to burn the iamp black from the insulator 
and break the circuit of electricity through 
the lamp black from the nut 18 or the 
lminal 19 to the case 1. 
The chamber 56 between the insulator 10 

and the terminal 19 is substantially of even 

da W 

thickness. The material of the terminal 19 
is exposed to the $13sh of the exploding 
-- ture on both sides and aii around, 

O , his eliminal 19 
4. -- 
W. sy so that it will stanc 

g to the verge of red 
to: an indefinite Ce: Ce 

it is of high conductiy 
i tion so that it will 

:esil'ed ---> extent 
Ove: the 

GN 

this tenpei':- 
an ins: it, end then coc Sufficiently 

so that it, wiil not pietnaturely ignite the 
i 

nicitle will enter and fill 
G 3. ind at the tine of the ex 

posion there will be a flash inside of the 
crini well is outside, and the heat 

ely a the terminal 
e explosion aid in 

plosion the ter'- 
igh to bui'in the 

ii. 11 ii. e 55 oil the insul 
it to Ei) : he continuity of 
the lain) , y tei"inini 9 and 
the case his time the aim black is 
backed by on-heat-conduct 
is non- ling insulator () and 
faced by a high condilativity, 
high absorption, and rapid radiation, and 
the heat of this element, that is the terminal 
19, in close proximity to the lamp black, the 
iaiap black being a perfect absorber of heat 
will instantly ignite and bui'in the lamp 

e 
1. ll. e iamp black deposit upon the iniher 

uter surfaces of the terminal 19 during 
eiiod of poo' combustion will ignite 

ld bui'in when the combustion improves 
d the burning of this lamp black will as 

terminal i3 and assist in heating the 
g fron) the insulation 

i ( : 

8 

S i S i 
Rig the lain) biack l 

face 55. The layer of a rap black as depos 
ited is porous and more Ol' less Saturated 

ch, Oxygen, and while it will not ignite 
froin the fiash of the explosion it 

ily burn in the presence of a hot Wii 
elei cit, where the heat continues for a short 
tie after the flash has gone. 

struction of the plug the metal 
le oei'size and is forced into 

piace in the botton of the casing against 
the mica disk which operation might swell 
the casing sightly, therefore the thread is 
then formed On the casing after the ring is 
in place. 

While the mica, insulator is the preferred 
form for my plug it is readily undel'stood 
4.- :-- t -- th. R. disk of other suitabie material such -- 
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1,363,842 

be made in the invention as herein set forth 
in its preferred form without departing 
from the spirit thereof as claimed. 
I claim: 
1. A spark plug comprising a casing hav 

ing an inner screw threaded end carrying an 
inwardly extending flange, an outer insu 
lator mounted upon the outer end of the 
casing, an inner insulator fixed within the 
inner end of the casing against the flange, a 
spark disk positioned upon the inner insul 
lator and properly spaced therefrom and 
spaced to form a proper spark gap between 
it and the inner end of the casing, and a 
conductor rod comprising a means for con 
necting with the spark disk, and passing 
through the inner insulator, a retractile 
spring within the casing and spaced from 
its inner wall and an outer extension pass 
ing through the outer insulator adapted to 
draw inwardly on the outer insulator. 

2. A spark plug comprising a casing hav 
ing an inner screw threaded end carrying 
an inwardly extending flange, an outer in 
Sulator mounted upon the outer end of the 
casing, an inner insulator fixed within the 
inner end of casing against the flange, 
means mounted on the inner insulator for 
forming a spark gap with the inner end of 
the casing and a conductor rod comprising 
a means for connecting with the spark disk 
and passing through the inner insulator, a 
retractile spring within the casing and 
spaced from its inner wall and an outer 
extension passing through the outer insula 
tor adapted to draw inwardly on the outer 
insulator. 

3. A Spark plug comprising a casing hav 
ing an inner screw threaded end carrying 
an inwardly extending flange and an outer 
face and an extending annular member, an 
outer cone shaped insulator adapted to fit 
over the annular member and seat upon the 
outer face, a metallic cap having a funnel 
shaped outwardly extending portion fixed 
to the outer end of the insulator, an insu 
lator comprising plurality of mica disks 
fitting closely the bore of the casing against 
the in Wardly extending flange, a non-con 
ducting gasket laid against the mica insu 
lator, a metallic retaining ring pressed 
against the gasket whereby the insulator 
is retained in its position against the inter 
nal pressure developed in an engine cylin 
der, a threaded rod passing through a cen 

3 

tral bore in the mica insulator having set 
nuts on either side thereof, a spark disk 
mounted on the inwardly extending end of 
the rod and properly spaced from and par 
allel with the face of the mica insulator and 
spaced from the inner end of the casing to 
form a proper spark gap, a retractile spring 
connecting with the end of the rod within 
the casing and extending outwardly through 
the end of the cone shaped insulator and 
terminating in a metallic fitting adapted to 
the funnel shaped cap and loosely connected 
therewith whereby a conductor connecting 
with the fitting may set up a circuit through 
the spring, through the Spark disk acroSS 
the gap returning through the casing. 

4. A spark plug including a casing hav 
ing an inner screw threaded end, an outer 
insulator mounted upon the outer end of 
said casing, an inner insulator fixed in the 
inner end of the casing, a spark disk mount 
ed upon the inner insulator and properly 
spaced therefrom and from the inner end 
of the casing, a terminal on the outer end 
of said outer insulator, a conductor extend 
ing through said inner insulator and con 
nected to said spark disk, a spring connected 
at one end to the inner end of said conductor 
and extending through said casing and said 
outer insulator and connected to said termi 
nal and holding said disk, outer insulator 
and terminal in position. 

5. A spark plug including a casing hav 
ing an inner screw threaded end, an 'Outer 
insulator mounted upon the outer end of 
said casing, an inner insulator fixed in the 
inner end of the casing, a spark disk spaced 
from said inner insulator and from the 
inner end of said casing and forming a 
spark gap between it and the casing, a 
screw extending through said inner insula 
tor and through said disk, a nut screwing 
on the outer end of said screw outside of 
said disk, a terminal on the outer end of 
said outer insulator, and a spring connected 
at one end to the inner end of said screw 
and extending through said casing, said 
outer insulator and connected at its other 
end to said terminal and holding said disk, 
said outer insulator and said terminal in 
position. 

In testimony whereof I have signed my 
name to this specification. 

HENRY M. CROWTHER. 
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