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This invention relates to glow plugs for use in 
the ignition of a combustible mixture or for use 
in ignition of the fuel charges of internal com 
bustion engines particularly of the fuel injection 
type commonly referred to as Diesel engines. 
The object of the invention is to provide a new 

and improved means for igniting a combustible 
mixture by a heated element, the initial heat of 
which is produced by an electric current and in 
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cluding means for automatically breaking the cir 
cuit subsequent to an initial heating period. 
More specifically an object and feature of the 

invention is to provide a means for initially heat 
ing the plug prior to operation of the engine by 
a manually closable circuit of a comparatively 
high amperage so that the plug may be brought 
to a glowing condition for ignition of the fuel 
charge in operation of the engine. . . . . 

In the form of plug shown in my, previous ap 
plication for patent for Glow plugs, Serial No. 
234,639, the means for maintaining the conductor 
in contact with the portion of the plug utilized 
for ignition purposes when the parts are cold, in 
cluded an internal spring element and therefore 
in a position to become ineffective due to deteri 
oration by heat. In the improved structure herein 
disclosed the spring element is positioned ex 
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ternally of the plug and subject to the cooling 
effect of atmosphere. This the arrangement is 
of longer life period than is the structure shown 
in said former application. ! . . . 
A further structural difference involved in the 

device hereinafter more fully disclosed resides in 
the fact that the Spring maintains the contact 
elements of the plug in normally slightly spaced 
relation providing a break in an otherwise closed 
electric circuit, means (preferably electrical) 
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being provided to close the contact elements to 
initially heat the plug and to insure its attaining 
the proper temperature: for ignition of the fuel 
charge and to thereafter break the circuit as the 
burning fuel charge maintains the glow portion 
of the plug heated and the circuit broken. . . . 
: : A further object of the invention isto provide 
a glow plug having a metallic portion subject to 
expansion and elongation under heat, and a cylin 
drical shield thereabout formed of a material such a 
as: an unglazed porcelain or graphite providing 
a poor conductor of heat but capable of absorbing 
and storing the heat energy radiated from the 

: metallic plug to thereby develop a higher tem 
perature more particularly on the inner surface 
of the shield than is developed on the surface of the heated glow plug. 
These and other objects and novel features of 

the invention are hereinafter more fully described , ? ? ! 
and claimed and the preferred form of construct. 
tion of a glow plug embodying my invention is 
ShoWn in the accompanying drawing in which 

Fig. 1 is a vertical Section showing my improved 5. glow plug and circuit, for the initial heating 
thereof. 

Fig. 2 is a vertical section of an alternative 
form of the device. ' ' ' . . . . 

In the form of invention shown in Fig. 1 the 

surface of which may have a hexagonal form in 
cross section adapting it for use by a wrench to 
screw the threaded end 2 into the threaded aper 
ture at the head of the engine cylinder indicated 
by dotted lines 58 or other apparatus, not here 
shown. This body has a hollow interior 3 
formed with a shoulder 4 at the upper end thereof 
to receive the shank or base 5 externally of the 
glow plug which is shouldered to seat on the 

10 glow plug comprises a metallic body the exterior 

15 

20 
shoulder 4. This base 5 and the internal recess 
is preferably cylindrical in form and the lower 
end 6 of the plug is of less diameter than the base 
portion 5 and is connected therewith by a tapered 
cone like wall 7. At the junction of the portions 25 6 and 7, the tube is threaded at 8 and a porcelain : 
or like cylindrical shield. 9 is threaded thereonto. 
The body of the shield is spaced from the portion 
6 of the glow plug and is provided with apertures 
to adjacent the threaded end thereof permitting 
free flow of gases in the combustion chamber of . 
the engine into the shield and about the plug 
end 6, the shield being open at the lower end f. 
During the combustion of gases in the cylinder, 
the portion 6 of the tube is maintained at ignition 
temperature and the shield 9 being a poor con 
ductor of heat, such as unglazed porcelain or 
graphite, becomes highly heated by the radiant 
energy from the glow plug. By such means, when 
the glow plug is heated to practically incandes 
cence, radiant energy is transferred outwardly 
from the plug and heats the shield. Subsequent 
to the heating of the glow plug by the electric 
current and starting the operation of the engine 
the heated gases in combustion maintain the 
Shield and plug practically incandescent. . . . . 
The body is of metallic character and has a 

centrally apertured cap 2 formed of an insulat 
ing material. 
is threaded and a nut. 4 is threaded thereon and 
a secondnut 5 is also threaded thereon and be 
tween the two there is a shouldered spacing ring 
16 preferably of insulating material. A U-shaped 
spring 7 has an out-turned base portion 8 for 
attachment to the body fasby a screw f9 and the 
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The upper end of the conductor 3 
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tube, particularly the portion 46, 
chromium alloy or other electri 

istant element whe 
nds to elongate. Due to the spring 548 being 
nsioned to maintain the parts 44 and 45 in 

tact, said contact will be maintained ??... r the period required for the nut 53 to move 
to contact with the face of the insulator mem 
consequent further elongation thereof will move 

ned face 47 

on the assumption that the switch 56 remains 
closed (which is the normal condition in initially 

ting the glow tube) the circuit will be broken 
separation of the elements 44 and 45 and the 

tube will be maintained in heated condition due 
nue to automatically ignite the fuel charges 

tube be used in an internal combustion engi other apparatus supplied with combusti 
at intervals. . . '...' w.', v ...? ; · ? 
By use of the mass of metal 45 at the end of 
e glow tube 46 and breaking the circuit at the 

the glow tube rather than within the body 

} But in either case, on the initial heating of the 

limited by the spacing of the nuts f4 or 53 rela 
tive to the cap (2 or 42 in the respective forms. 
Both structures function alike in the initial heat 40. 
are formed of metal of low electrical resistance 
and the glow tube is a metal of high electrical re 
sistance elongating under influence of tempera 
ture and thus functions to break an established 

$45 electrical circuit through the conductor after a predetermined period of heating. 
From the foregoing description it is believed 

evident that the various features and objects of 
the invention are attained by the construction. 
described and that the parts may be varied in 
structure and form without departing from the 
spirit of the invention as set forth in the ap pended claims. 
Having thus fully described my invention, its 

55 utility, and mode of operation, what I claim and 
desire to secure by Letters Patent of the United 
States is- . . . 

1. In a glow plug for ignition of a combustible 
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mixture, a tube formed of a metal of high elec 
60 trical resistance, a conductor centrally disposed 

within the tube having an end fixed to the end of 
... the tube, a second conductor in longitudinal 
alignment with the first conductor, a spring 
normally supporting the second conductor with 

65 an end in spaced relation with the end of the 
first conductor opposite the fixed end, an elec 
trical circuit, the said conductors and tube form 
ing a part of the circuit, and means for moving 
the second conductor to contact with the first 

70 conductor to close the circuit through the said 
conductors and tube. . . . . 

2. In a glow plug for ignition of a combustible 
mixture, an element formed of a metal having 
a high electrical resistance, a hollow body, said 

rs. 

2: 198,850 
is llectrically : 

eby it becomes heated and 

ber 42. Continued heating of the tube 46 and 
ned face 47 of the end 45 of the tube out 

of contact with the conductor element 44. Thus, 

to the heat of the gases in combustion and con 
n in contact therewith, whether the glow : 

5, plug by means of an electric circuit, the circuit 
is maintained closed for a predetermined period. 

ing of the plug in which the respective conductors 

electrically resistant element projecting from the 

3 
body to expose the surface thereof, to the com 
bustible mixture, a two-part conductor within the body, the parts being in longitudinal align 
ment and one of the conductor parts having an 
tend Secured to the high resistant element where 
by, through the elongation of the elements due to 
heat, the said conductor part attached thereto 
is moved relative to the other conductor part, 
means for adjusting the said other conductor 
element relative to the first to longitudinally 
space the same therefrom, an electric circuit in 
cluding the said conductors and electrically re 
sistant element, means under manual control 
for moving the second conductor to contact with 
the first conductor to close the circuit through 
the said conductors and element of high electrical 
resistance, and means limiting the extent of 
movement of the second conductor part by said 

0. 
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... manually controlled means. . . . 
3. In a glow plug for ignition of a combustible 20 

mixture in the combustion chamber of an in ternal combustion engine, a casing having a 
threaded end portion for assembly in an engine 
cylinder, having a threaded aperture therefor, a 
tubular electrically resistant element having one '25 
end secured to the casing, and the opposite end 
projecting into the end of the cylinder for con 
tact with the combustible mixture therein, a two 
part conductor, one of the said parts projecting 
from the casing and movable longitudinally with- 80 
in the tube, the other of said parts having an in 
ner end attached to the inner end of the tubular 
element and the opposite end in normally spaced 
relation with the inner end of the first conductor. part, a spring externally of the casing, and '35 
means for adjusting the spring to hold the said 
conductor parts in normally spaced relation, an 
electric circuit including the said normally spaced 
conductor parts, and means for moving the spring 
and the conductor parts attached thereto to '40. 
bring the said two conductor parts in contact to 
close the electric circuit, and means limiting the 
movement of the first conductor part whereby 
as the electrical resistance element is elongated 
under heat it is moved from contact with the said. 45. 
movable conductor element to automatically 
break the circuit. * . . . 

4. In a glow plug for ignition of a combustible 
mixture in the combustion chamber of an in 
ternal combustion engine having a threaded 50 
aperture open to the chamber, a hollow body hav 
ing a threaded open end for threading in the said 
aperture, a hollow electrically resistant element 
having an open end secured within the said body 
and a small diameter closed end projecting 55 
therefrom, a pair. of electrically conductive elle 
ments, the first of the said elements projecting 
through the open end of the body casing, and 
the other being longitudinally aligned therewith 
with an end thereof in normally spaced relation: 60 
with the contiguous end of the first element, the 
inner end of the second element being secured to 
the projecting end of the tube, means yieldably 
supporting the conductor parts in spaced rela-, 65 

...tion, an electric circuit including the said tube 
and conductor parts normally open by reason of 

... the spacing of the conductor parts, and means, 
under manual control for moving the said mov 
able conductor part to close the circuit through to 

: the tube and the conductor parts, and means for 
adjusting the extent of movement of the mov 

: able conductor: element whereby as the tubular 
element of electrical resistant metal elongates . 
under heat the said conductor element attached 75 

  

  

  

  

  

  

  

  

  

  

    

    

    

  



4. 
...to the tube is moved from contact with the other 
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other endengaging the second conductor, means 

conductor element:and breaks the circuit. 
5. In a glow plug for igniting a combustible 

mixture, a metal body, a tube carried thereby 
formed of a metal of high electrical resistance 
and closed at the end in contact with the com 
bustible mixture, a centrally disposed electrical 
conductor within the tube and contacting the 
same only at the closed end, a second conductor 
providing a contact member, a spring adjustable 
to normally provide an air gap between the con 
ductor element and the contact member, an elec 
tric circuit normally closed except for the said 
: air gap, and an auxiliary circuit including an 
electro-magnet functioning when the circuit is 
closed to move the conductor to close the air gap 
'to thereby establish an electric circuit through 
the tube, contact member and conductor to there 
by heat the tube and consequently expand the 
same longitudinally, and means limiting the 
movement of the contact member by the spring 
to less than the length of the air gap produced 
by elongation of the tube under influence of the 
theat of combustion. . . . . -6. In a glow plug for igniting a combustible 
"mixture, a metal body, a tube carried thereby 
formed of a metal of high electrical resistance 
and closed at the end in contact with the com 
bustible mixture, a centrally disposed electrical 
conductor within the tube and contacting the 
same only at the closed end, a second conductor 
providing a contact member, a spring adjustable 
to normally provide an-air gap between the con 
- ductor element and the contact member, said 
ispring being mounted on the body externally 
thereof, an electric circuit normally closed except 
for the said air gap, and an auxiliary circuit 
including an electro-magnet functioning when 
the circuit is closed to move the conductor to 

- close the air gap to thereby establish an electric 
-circuit through the tube, -contact member and 
conductor to thereby heat the tube and con 
sequently expand the same longitudinally, and 
means limiting movement of the contact men 
ber by the spring to less than the length of the 
air gap produced by elongation of the tube under 
influence of the heat of combustion. 

7. In a glow plug for igniting a combustible 
mixture, a metal body, a tube carried thereby 
formed of a metal of high electrical resistance 
and closed at the end in contact with the com-- 
bustible mixture, a centrally disposed electrical 
conductor within the tube and contacting the 
same only at the closed-end, a second conductor 
providing a contact member, a spring of U form 
having one end attached to the body and the 
for adjusting the last named end of the spring 
to normally provide an air gap between the con 
ductor element and the contact member, an elec 
tric circuit normally closed except for the said 
air gap, and an auxiliary circuit including an 
electro-magnet functioning when the auxiliary 
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circuit is closed to move the conductor to close 
the air gap to thereby establish an electric cir 
cuit through the tube, contact member and con 
ductor to thereby heat the tube and consequently 
expand the same longitudinally, and means limit 
ing the movement of the contact member by the 
spring to less than the length of the air gap pro 
duced by elongation of the tube under influence 
of the heat of combustion. -8. In a glow plug for igniting a combustible 
'mixture, a body, an electric circuit, an electrical 
conductor carried by the body and forming part 

the plug being a metal of high electrical resist 

2,198,850 
it of the telectric circuit, said conductor being 
formed of two parts, one of low electrical resist-, i. 

means under manual control for moving the low 
resistance part to contact with the other to close 
the circuit to thereby heat the part of high elec 
trical resistance and cause an elongation there 
of, means limiting the movement of said low 
resistance part to a distance less than move-, 
ment of the said high resistance part by elonga 
tion whereby said conductor parts are separated 
and the circuit automatically broken. 

9. In a glow plug for the ignition of a com 
bustible mixture, a hollow body, an electrical con 
ductor carried by the body formed of two separ 
able parts one of low electrical resistance mov 
able relative to the other, and the other being 
of a high electrical resistance, said parts being 

cance and the other of high electrical resistance, said conductor parts being normally spaced, 
5 
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in a normally spaced relation, an electric circuit:20 
including the said conductor parts, a second 
electric circuit including an electro-magnet func 
tioning when the second circuit is closed to move 
the said movable part of the conductor to con 

parts and cause an expansion of the high resist 
ance element by current flow therethrough, 
means adjustable to limit the extent, of nove 
ment of the lower resistance part whereby as 

tact with the high resistance part to thereby g5 
..close the first circuit through the conductor 

the high resistance part elongates by expansion 
under heat the first said circuit is automatically 
broken. 10. A device for the ignition of a combustible, 
mixture in an internal combustion engine having: 
a combustion chamber, comprising a hollow body 
having a threaded end engaging in a threaded 
aperture provided in the wall of the combustion 
chamber of the engine, a glow plug carried by the 
tion chamber for contact with the combustible 
shield of refractory material of low heat conduc 

- ition Supported at one end on-the body of the 
glow plug and in which the glow plug is centrally, 
disposed, the opposite end of the shield being open 

having apertures providing for flow of combus 
tible gases through the shield and about the plug, 

ance, and forning part of the electric circuit, 
means whereby the expansion of the plug breaks 
the electric circuit, the continued heating of the 
plug by burning of the combustible mixture 
maintaining the same in expanded condition. 

11. A device for the ignition of a combustible 
mixture in an internal combustion engine, com 
prising a body, a glow plug extending therefrom 
at one end, said body being a metal of low elec 
trical resistance and the plug being of a metal 
of a high electrical resistance, a shield having 
One end thereof Secured to the plug at a distance 
from the end of the plug, and the opposite end of 

body and projecting therefrom into the -combus- :0 
gases intermittently supplied thereto, a hollow 

345 
and the wall thereof adjacent the attached-end 

:51 

6. 

the shield being open, said shield having apertures 
adjacent its attached end providing for com 
paratively free flow of gases through the shield 
and about the plug, an electric circuit part of 
which is formed by the said body and plug where 
by the plug may be initially heated and expanded 
by electric current passing therethrough and the 
shield heated by conduction and radiation, and 
means whereby the expansion of the plug breaks 
the electric circuit and continued heating there 
of by the combustible mixture maintains the plug 
in expanded condition. 
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12. In an ignition device for internal combus 

tion engines, an element of high electrical re 
sistance projecting into the combustion chamber 
of the engine and adapted to be heated by the 
gases in combustion therein, an electric circuit 
for an initial heating element, a hollow shield of 
a refractory material having one end attached 
to the said element, the opposite open end of the 
shield being adjacent the end of the element, 
said shield being of a character to become highly 
heated by the heating of the plug and combus 
tion of gases in contact therewith, an electric 
circuit for initially heating the element, and 
means actuated by the heating and consequent 
expansion of the element to break the electrical 
circuit, the said shield and element being main 
tained at high temperature by the gases incom 
bustion. * * * 

5 
13. A device for ignition of a combustible mix 

ture comprising a hollow body, a glow, plug car 
ried thereby and projecting therefrom into the 
combustible mixture, a hollow shield of a re 
fractory material of low heat conduction into 
which the plug extends, the glow end of the plug 
being spaced from the inner Surface of the shield, 
and an electric circuit for initially heating the 
plug to ignite the combustible mixture, the plug 
being of a metal of a high electrical resistance 
and forming part of the electric circuit, and 
means whereby the expansion of the plug breaks 
the electric circuit and the continued heating 
thereof by the burning of the combustible mix 
ture maintaining the same in expanded condition. 
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