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1. 
GLOW PLUG 

BACKGROUND OF THE INVENTION 

The background of the invention will be set forth in 
two parts. 

1. Field of the invention 
The present invention pertains generally to the field 

of combustible vapor ignition devices and more partic 
ularly to the field of such devices generally known as 
glow plugs. 

2. Description of the Prior Art 
A glow plug is a means of igniting a combustible va 

por, usually an air/fuel mixture, in an engine having a 
combustion chamber. 
For many years, only ignition systems having a coil, 

one or more spark plugs, points and a self-contained 
battery were used in relatively small combustion cham 
ber type power plants such as model engines, for exam 
ple. Because of the problem of timing, the carrying of 
a heavy ignition battery, coil, etc., and also because the 
points/coil/spark plug combination generated a consid 
erable amount of radio frequency energy that inter 
fered with radio systems used to control the various 
control functions of the vehicle powered by such en 
gines, use of what are commonly referred to as glow 
plugs became very popular. In fact, at this point in time, 
the use of ignition-type model engines is virtually non 
existent. 
The glow plug was probably first commercially made 

available in model engines as early as 1946. At that 
time, the engines were simply stripped of their timing 
points and their spark plug was replaced with a glow 
plug having a glow element usually consisting of several 
turns of platinum wire connected between the lower tip 
of the center electrode and the lower edge of the lower 
plug cavity. An external battery was temporarily con 
nected between the plug's center electrode and body to 
cause the platinum wire to “glow" and thereby ignite 
the fuel mixture in the engine combustion chamber. 
Once the engine fired, each subsequent explosion kept 
the platinum wire glowing to repeat the sequence with 
out the external battery being any longer connected to 
the plug. In this early stage of development, it was 
found that the various moving parts of the engine were 
being more highly stressed than when used in a spark 
ignition mode, and more engine failures occurred. 
Eventually, the engines were “beefed up' to withstand 
the additional stresses brought on the system by the use 
of glow plugs. However, as the art progressed to en 
gines having higher and higher compression ratios, it 
was then found that the incidences of glow plug failures 
were increasing drastically. 
Glow plug failures were generally concentrated in the 

area of seal failures-that is gases under extremely high 
pressure present in the lower plug cavity (where the 
coil is located) were rupturing or deforming the sealing 
elements in the plug to the extent that allowed the gases 
to escape from the combustion chamber through the 
glow plug. In many instances, the center electrode was 
blown completely out of the plug's body. 

It should therefore be evident that a new glow plug 
that included means for permanently sealing a glow 
plug even under extremely high compression operation 
would constitute a significant advancement of the art. 

SUMMARY OF THE INVENTION 

In view of the foregoing factors and conditions char 
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acteristic of the prior art, it is a primary object of the 
present invention to provide a new and improved glow 
plug for igniting combustible vapors. 
Another object of the present invention is to provide 

a blowout-proof glow plug for ignition applications in 
reciprocal engines, rotary engines, jet engines, and the 
like. 

Still another object of the present invention is to pro 
vide a very reliable glow plug type ignitor having a 
unique compression seal. 
Yet another object of the present invention is to pro 

vide an easily-fabricated and economical to manufac 
ture glow plug especially adaptable for use in model en 
gines. 
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According to one embodiment of the present inven 
tion, a glow plug for igniting combustible vapors is pro 
vided having an elongated body of electrically conduc 
tive material through which an elongated bore extends 
coaxially with the body's longitudinal axis. The bore in 
cludes an increased diameter portion, the upper ex 
tremity of which may be formed by an inwardly extend 
ing crimped lip portion of the upper end of the plug's 
body. An elongated center electrode is disposed in and 
spaced from the walls of the elongated bore, the center 
electrode including an upper post portion for connec 
tion to a source of electrical potential, an intermediate 
increased diameter electrode portion disposed in the 
increased diameter bore portion, and a lower electrode 
portion to which is attached one end of a glow element, 
the other end being attached to the lower portion of the 
plug's body. Insulation material is disposed in the in 
creased diameter bore portion above and below the in 
creased diameter electrode portion for electrically in 
sulating the center electrode from the body. The inven 
tion also includes a spring washer disposed about the 
center electrode and in the increased diameter bore 
portion to provide a generally constant compression 
force between the increased diameter electrode por 
tion and the upper and lower walls of the increased di 
ameter bore portion to help prevent fluid under pres 
sure in the lower portion of the elongated bore from 
flowing about the increased diameter electrode portion 
to the upper portion of the bore. 

In accordance with certain embodiments of the in 
vention, the spring washer may be a Bellville washer 
and may be disposed either below or above the in 
creased diameter electrode portion. Also, a flat washer 
may be disposed adjacent and either above or below 
the spring washer. 
The features of the present invention which are be 

lieved to be novel are set forth with particularity in the 
appended claims. The present invention, both as to its 
organization and manner of operation, together with 
further objects and advantages thereof, may best be un 
derstood by making reference to the following descrip 
tion taken in conjunction with the accompanying draw 
ing in which like reference characters refer to like ele 
ments in the several views. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a partial sectional view of a glow plug, prior 

to final assembly, constructed in accordance with the 
present invention; 
FIG. 2 illustrates a glow plug in accordance with an 

other embodiment of the invention, after final assem 
bly; 
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FIG. 3 is a portion of a glow plug constructed in ac 
cordance with still another embodiment of the inven 
tion, subsequent to final assembly; 

FIG. 4 shows a portion, in partial section, of a glow 
plug constructed in accordance with yet another em 
bodiment of the invention; and 
FIG. 5 is an illustration of a portion of a glow plug in 

accordance with yet a further embodiment of the pres 
ent invention, prior to final assembly. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS: 

Referring now to the drawing and more particularly 
to FIG. 1, there is shown a glow plug 11 for igniting 
combustible vapors. The plug 11 includes an elongated 
body 13 of electrically conductive material such as 
steel which has an upper body portion 15, a central 
portion 17 and a threaded lower body portion 19. Gen 
erally coaxial with the longitudinal axis of the body 13 
and extending therethrough is an elongated bore 21 
having an upper portion 23, a lower portion 25 and an 
intermediate increased diameter bore portion 27. As 
shown in FIGS. 2-4, the upper circular wall 29 of the 
increased diameter bore portion 27 is preferably de 
fined by an inwardly extending crimped lip 31 at the 
end of the upper body portion 15. The plug 11 also in 
cludes a center electrode 33 of conductive material 
such as steel, for example, disposed in but spaced from 
the elongated bore 21. The center electrode 33 in 
cludes an upper post portion 35 preferably having con 
ventional outwardly extending ribs 37 and an increased 
diameter end 39. The electrode 33 may also include a 
transition portion 41 leading to a relatively greater in 
creased diameter intermediate portion 43 that is dis 
posed in the increased diameter bore portion 27. Ex 
tending below the portion 43 is a lower electrode por 
tion 45 having a lower end 47 to which one end of a 
conventional glow element 49 is attached by any con 
ventional means such as spot welding, for example. The 
other end of the glow element, which is usually in the 
form of a helical coil, is attached to the body 13 at its 
lower portion 19. The glow element may be fabricated 
from any suitable material such as platinum or plati 
num alloy including iridium or rhodium, for example. 
The plug 11 further includes electrical insulation ma 

terial preferably in the form of flat annular discs or 
washers 51 disposed about the center electrode 33 on 
each side of the increased diameter portion 43 to pre 
vent electrical contact between these sides of the elec 
trode portion 43 and the body 13. The insulating wash 
ers are preferably limitedly deformable under pressure 
so as to help provide a gas-tight seal, as will hereinafter 
be described in greater detail. These washers may be of 
an asbestos-type material, for example, but other con 
ventional materials exhibiting the desired characteris 
tics may be used. As seen in FIG. 1, an annular spring 
washer 53, such as a Bellville washer, is disposed about 
the transition portion 41 of the electrode 33 and be 
tween the upper insulating annular discs 51 and a con 
ventional flat washer 55. The concave surface 57 of the 
spring washer 53 is positioned upwardly so that the 
outer edge thereof does not cut into the insulation layer 
and thereby contact the center electrode 33. It will be 
noted that spacing between the center electrode and 
the body, the use of insulators 51, and the diameter of 
the openings in the metal spring and flat washers being 
greater than the outer diameter of the center electrode, 
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are all calculated to prevent unwanted electrical 
contact between the electrode 33 and the body 13 ex 
cept through the glow element 49. 
The glow plug 11 as seen in FIG. 1 is shown prior to 

a production step of crimping the top end of the upper 
body portion 15 to form the crimped lip 31 (FIG. 2). 
This step forces the flat washer 55 to move downwardly 
and thereby compress the spring washer 53, after the 
insulating washers 51 are in turn compressed. In its 
compressed state, the spring washer 53 continues to 
exert an essentially constant pressure on all of the ele 
ments in the increased diameter bore portion 27 which 
insures a reliable high pressure seal in this area. 
The sealed condition of a glow plug which is similar 

to the plug 11 is illustrated in FIG. 2. In his embodi 
ment, it will be noted that the spring washer 53 in glow 
plug 61 appears flat. However, the slight amount of 
curvature that may remain in the washer 53 after being 
compressed by the formation of the crimped lip 31 is 
not shown for the sake of simplicity. The only differ 
ence between this embodiment and the first embodi 
ment of FIG. 1 is the addition of what is known as an 
idle-bar 63. The idle-bar is usually a piece of steel at 
tached at its ends to opposite sides of the lower bore 
portion 25 by any conventional means such as welding, 
for example. 
The idle-bar has been found to be very advantageous 

in glow plugs for use in model reciprocal engines be 
30 

35 

40 

55 

60 

65 

cause it provides more reliable idle speed operation by 
shielding the glow element 49 from a highly liquid 
laden incoming charge of air/fuel mixture that could 
lower the temperature of the element. 

It has been found that the spring washer 53 may ad 
vantageously be located in the increased diameter bore 
portion 27 at positions other than that shown in FIGS. 
1 and 2. For example, in the embodiment of FIG. 3, the 
location of the spring washer 53 in the glow plug 71 is 
above the flat washer 55 so that the crimped lip 31 
presses directly on the washer 53. In all other respects, 
the glow plug 71 is similar in structure and operation 
to either of the previously described glow plugs. 

Referring now to FIG. 4, there is shown glow plug 81 
constructed similarly to the previously described plugs 
but not incorporating a flat washer adjacent the spring 
washer 53. Thus, the partially-formed crimped lip 31 is 
shown pressing directly down on the upwardly extend 
ing outer edge of the washer 53 which, in turn, bears 
down on the upper insulating washer 51. Conversely, a 
spring washer 53 may be located below the increased 
diameter electrode portion 43 to provide the very ad 
vantageous seal-making compressive force between the 
elements in the increased diameter bore portion 27, as 
illustrated for the glow plug 91 in FIG. 5. 
The glow plugs described above operate in exactly 

the same manner as conventional glow plugs and no 
special equipment or procedures are required for their 
use. Thus, to utilize any of these plugs, the threaded 
lower body portion 19 is screwed into an appropriate 
threaded hole communicating with a combustion 
chamber in an engine, for example. A source of poten 
tial having a magnitude suitable for the glow element 
being used is then temporarily connected between the 
upper post portion 35 of the center electrode 33 and 
the engine frame or the body, 13. The glow element 49 
will thus become very hot and will ignite a suitable air 
fuel mixture present in the engine's combustion cham 
ber to cause the required explosion. The explosion it 
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self, and those following, will keep the glow element at 
a very high temperature to continue to ignite a newly 
introduced air/fuel charge, without the source of po 
tential (usually a battery) being connected to the plug. 

Preferably, the increased diameter electrode portion 
43 is relatively thick, as shown, but a thinner dimension 
may be utilized. Also, other means to enclose the vari 
ous sealing elements in the increased diameter bore 
portion may be used within the contemplation of the 
invention. It should therefore be understood that al 
though certain materials, configurations and processes 
have been described in detail, other materials, configu 
rations and processes having or performing the same or 
similar characteristics may be utilized. It should further 
be understood that the glow plug body 13 may be con 
figured to function as the cylinder head of a model en 
gine, thus not limiting the glow plug 11 to a configura 
tion to which it is screwed into a cylinder head of such 
an engine. 
From the foregoing, it should be evident that there 

has herein been described a highly advantageous, yet 
simple and economical-to-construct glow plug that has 
a very increased resistance to blowout of its stem or 
center electrode even when used in very high compres 
sion conditions. 
What is claimed is: 
1. A glow plug for igniting combustible vapors, com 

prising: 
an elongated body of electrically conductive material 
and having a longitudinal axis and a longitudinal 
bore extending through said body coaxial with re 
spect to said axis, said bore including an increased 
diameter bore portion; 

a center electrode disposed in but spaced from the 
walls of said bore and including an upper post por 
tion extending beyond said bore, an intermediate 
increased diameter electrode portion disposed in 
said increased diameter bore portion, and a lower 
electrode portion; 

a glow element attached to said lower electrode por 
tion and to the lower portion of said body; 

insulation means including electrical insulation mate 
rial disposed in said increased diameter bore por 
tion at least above and below said increased diame 
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6 
ter electrode portion for electrically insulating said 
center electrode from said body; and 

compression means including a spring washer dis 
posed about but spaced from said center electrode 
and in said increased diameter bore portion for 
providing a generally constant compression force 
between said increased diameter electrode portion 
and the upper and lower walls of said increased di 
ameter bore portion and permanently preventing 
gas under pressure located in the lower portion of 
the bore from passing about the increased diameter 
electrode portion to the upper portion of the bore, 
and the upper end of said body adjacent said longi 
tudinal bore includes an inwardly extending 
crimped lip portion defining the circular upper wall 
of said increased diameter bore portion. 

2. The glow plug according to claim 1, wherein said 
insulation means includes annular insulating washers 
disposed about said center electrode at each side of 
said increased diameter electrode portion. 

3. The glow plug according to claim 1, wherein said 
spring washer is a Bellville spring washer. 

4. The glow plug according to claim 1, wherein said 
spring washer is disposed about said upper post portion 
of said center electrode. 

5. The glow plug according to claim 1, wherein said 
spring washer is disposed about said lower electrode 
portion of said center electrode. 

6. The glow plug according to claim 1, also compris 
ing a flat washer juxtaposed said spring washer. 

7. The glow plug according to claim 6, wherein said 
flat washer is disposed between the upper wall of said 
increased diameter bore portion and said spring 
washer. 

8. The glow plug according to claim 6, wherein said 
flat washer is disposed between said increased diameter 
electrode portion and said spring washer. 

9. The glow plug according to claim 1, also compris 
ing an electrically conductive idle-bar extending across 
said longitudinal bore at the lower end of said body. 

10. The glow plug according to claim 9, wherein said 
idle-bar is bowed outwardly at its center. 
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