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This invention relates to improvements in 
internal combustion engines, and especially to 
means and the‘ method of. igniting and burning 
fuel gas or combustion mixture therein to control 

5 detonation. I 
Heretofore detonation, which is objectionable, 

has been controlled by producing turbulence, or 
in other words, violent mixing of the power 
charge. This has been accomplished in one in 

10 stance by special construction of the intake mani 
' fold, in another instance by special construction 

of the cylinder head. In both of these instances, 
however, the turbulence period precedes the igni 
tion of the charge, and to such a degree that the 

15 turbulence has been considerably reduced prior 
to actual ignition of the charge. 
An object of the present invention is to pro 

duce turbulence of the charge by and during the 
ignition thereof to thus initiate turbulence and 

20 enhance it during the combustion period. 
To this end the method of this invention con 

sists in preparing a comparatively small quantity 
of gas consisting of a higher percentage of oxygen 
than is contained in the gas of the power charge, 

25 and preparing another small quantity of gas hav 
ing a still higher percentage of oxygen than that 
contained in the ?rst mentioned quantity, then 
igniting the ?rst ‘quantity of gas, using the ?re 
thereof to ignite the power charge by piercing it 
with a plurality of ?ame torches of high speed 
ratio directed from the ?rst quantity of burning 
gas and extending it in di?erent directions into 
the power charge to initiate turbulent combustion 

, thereof, and igniting the auxiliary charge or 
" second quantity of gas and utilizing it to enhance 

the torch ?ame propagation and projected, tur 
bulent combustion initiated by the ?rst charge. 
The means to carry out the present invention 

0 includes a primary chamber in which the ?rst 
charge of gas is ignited, and a, secondary cham 
ber in which charge of high percentage of oxygen 
is fired, these chambers being independent of 
each other and independent of the usual com 

45 bustion chamber.‘ The primary ignition cham 
her. and the secondary ‘ignition chamber are 
herein shown as included in the spark plug. 

Features of the invention also relate to the 
spark plug. ‘ ‘ _ 

‘Other features and advantages will hereinafter 
appear. ' 

' In the drawing which ‘forms part of 
?‘cation: _ ‘ 

Fig. 1 is a central section through the ‘greater 

50 

the speci 

55 part of a spark plug embodying thev‘invention; 
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(Cl. 123-169) 
Fig. 2 is a vertical section of a portion of a 

motor showing the spark plug applied thereto; 
Fig. 3 is a detail sectional view of the valve for 

air intake of the spark plug; 
, Fig. 4 is a. face view of the check element of 
the air intake valve; ' ‘ " - 

Fig. 5 is a sectional, top plan view taken on the 
line 5-—5 of Fig. 1; - 

Fig. 6 is a view of a portion of the spark plug, 
partly in section, the section being taken on the 
line 6--6 of Fig. 5; and 

' Fig. 7 is a view similar to Fig. 6, the section 
being taken on the line 'l-—'I of Fig. 5. 

Similar reference characters represent similar 
parts throughout the several views. 
‘The spark plug includes a casing or shell or 

body III in which there is held an insulator II by 
a sleeve nut I2 threaded into the upper end of 
the shell “I, gaskets l3 and I 4 being interposed 
between shoulders I5 and I6 of the shell and nut 
respectively, and cooperative shoulders I‘! and iii 
of the insulator. ‘ 
The shell I0 is provided with a threaded portion 

I9, to readily screw into a threaded hole 20 in the 
water jacket 2|, of the motor casing 22, until it is 
tightly. seated against a shoulder 23 formed on an 
annular portion 24 of the shell, the usual gasket 
being used under the shoulder '23 of the spark 
plug. A center electrode 25 and a ground elec-‘ 
trode 26 are provided to produce the electric are 
between them. 
Upon the down stroke of a piston 21 in a, 

cylinder 28 the intake valve head 29 is‘raised, in 
the usual well known manner, and a fresh charge 
of fuel gas is drawn into the combustion chamber 
30. At the same time air is drawn through a 
check ‘valve 3| into a chamber 32, herein shown 
as formed in the spark plug. This supply of air 
clears the chamber 32 of any carbon, lead, or dead 
gas and furnishes the chamber with a volume of 
air. The volume of air taken‘ in through the valve 
‘3| may be slightly greater than the capacity of 
the chamber 32 thus causing some of the air to 
pass into another chamber 33 in which the elec-‘ 

- trodes 25_and 26 are‘ housed, the chambers 32 and 
33 communicating with each other through an 
annular passage 34 formed by the nose 35 of the 
insulator H and an annular shoulder 36 formed 
on the interior of the shell Ill. 
During the succeeding compression stroke of 

the piston the fuel gas, taken into the combustion 
chamber, is compressed thus causing some of it 
to pass into chamber 33, through angularly dis 
posed ori?ces 31 and a central ori?ce 38 formed 
in the nose 39 of the shell l0, said nose being 
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located inside the combustion chamber 30 and 
being clear of the motor casing. The plug shell 
remains at an approximate thermal balance 
throughout the operation of the motor, and the 
.fuel gas passing through ori?ces 31 and 33 is 
heated and its speed of ?ow increased, thus ?nely 
atomizing and expanding it. This prepares a 
mixture in the chamber 33 which will burn with 
a speed much greater than that of the combus 
tion speed of the power charge in the combustion 
chamber 30. __ - 

The shell In is also provided with two canals 
40 extending into it from the nose 39 and ter 
minating in the near end of the chamber 32 
whereby fuel gas under compression is alsoad 
mitted to the chamber 32, but in a smaller per 
centage because of the air already in the cham 
ber 32. The gas admitted through the canals 40. 
is highly atomized and thermally expanded and 
because of the high percentage of oxygen of the 
charge in chamber 32, this charge which is under 
compression, has a tremendously rapid burning 
ratio as ‘compared to the burning speed of the 
heavy power charge in the combustion chamber 
30, and its burning speed is also more rapid than 
that of the~ charge in chamber 33 which has a 
smaller percentage‘ of oxygen contained therein. 
The charge in chamber 33 is ignited by a spark 

produced by the electrodes 23 and 23 at the proper 
time in the cycle of operations of the motor. This 
ignites the charge in the primary chamber 33 
which burns at high speed, expands greatly and 
is projected, through the ori?ces 31 and 33,‘ in 
torches of ?ame throughout the power charge 
in the combustion chamber 30, thus producing a 
condition of high speed projected, turbulent com 
bustion-reaching various portions of the power 
charge-simultaneouslyand also progressively and 
extending to remote parts of the combustion 
chamber. This causes a more uniform and rapid 
spread of the ?re through the power charge, 
which results in combustion which is far superior 
to that heretofore produced in combustion cham 
bers of internal combustion motors. ' 
The burning of the charge in the chamber 33 

also ignites the charge in chamber 32, and since 
the charge in chamber 32 has a high percentage 
of oxygen and consequently burns with a burning 
speed which is much higher than the ordinary 
speed of ?ame travel of ordinary combustion; 
it enhances the condition of projected, turbulent 
combustion initiated in the ignition chamber 33. 
Wall effect, or in other words the tendency of 

the walls to keep the gas in contact therewith or 
in close proximity thereto, from burning, is also 
limited or greatly reduced by 
projected turbulent combustion. 
From the foregoing it will be understood that 

the ignition starts in the chamber 33 at the elec 
trodes 25 and 26. Fire is projected from both 
ends of the ignition chamber, downwardly and 
outwardly through the ori?ces 31 and 33 in a 
plurality of torches of, high speed ?ame travel, 
into the power charge in the 
30, and upwardly into the 
Because of its percentage of oxygen the charge 
in the ignition chamber 33 is of greater burning 
speed than that of the power charge as herein 
before mentioned and is of slower burning speed 
than that of the charge in the enhancing cham 
ber 32. This results in longer burning in the 

enhancing chamber 32. 

ignition chamber 33 than in the chamber '32, and ' 
consequently enhances the propagation of the ?re 
from the spark plug which is initiated in the igni 
tion chamber 33, - ‘ ' 
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this method of > 

combustion chamber‘ 

Brie?y the electricspark ignites an especially 
conditioned charge in primary chamber 33. The 
?re of this charge ignites the more highly con 
ditioned charge in secondary chamber 32, and 
then the charges of both chambers 32 and 33 
combine to project combustion, at a speed much 
higher than that of the combustion of ordinary 
fuel gas, into the power charge so as to produce 
intense, turbulent and progressive combustion‘ 
simultaneously in various parts of the combustion 

‘ chamber 30. ' 

The consumed gas is exhausted from the cylin 
der, during the succeeding up stroke of the piston, 
in the usual manner, and a fresh charge is sup 
plied to the combustion chamber, as above de 
scribed, upon the next down stroke of the piston. 
It will be remembered that during the intake 
stroke of the piston air is drawn into the cham 
bers 33 and'32 through the check valve 3|. 
The nose 3301' the plug is out of direct contact 

with water jacket 2| and consequently its temper 
ature is considerably higher than that of the 
water jacket .and thus highly e?lcient in condi 
tioning the fuel gas which is forced through the 
canals 40 into the chamber 32 which has previ 
ously received one volume of air through valve 
3 I. The fuel gas while passing through the canals 
40 is thus heated su?iciently to produce ebulli-. 
tion or ?ashing thus making the gas lighter or in 
other words reducing its density. As the gas ad 
vances in the canals its temperature rises some 
what and the temperature of the nose is caused 
to drop slightly by the gas, thus producing an 
automatic thermal balance of ‘the nose by gas 
regulation. The fuel gas which passes through 
the ori?ces 31 and 38 is alsoheated bythe nose 33. 
Due to its construction, the nose practically 

eliminates the possibility of oil contacting with 
the insulator, thus fouling of the plug, due to 
carbon in the lubricating oil, or-‘to the iron con 

parts, is minimized. 
The ‘ori?ces 31 and 33 and the canals 40, in 

addition to serving to stimulate gas characteris 
tics in chambers '32 and 33 also induce the gas 
to so in?uence various shell temperatures that 
the entire plug is given a semi-automatic thermal 
balance which, varies advantageously to meet 
changing speed and load conditions of the motor. 
This of course is in a predetermined ratio to the 
normal water jacket regulation. 

It will be understood that since air is admitted 
to both chambers 32 and33, but less in the latter 
chamber, and that fuel gas is admitted to both 
of these chambers, to the one through canals 40 
and to the other‘through the ori?ces 31 and 38, 
that there are employed two systems of carbura 
tion and that both of these are in the spark plug. 
The shell I! is made quite thick at 4| so as to 

provide a quantity of metal whereby thermal 
equilibrium of the nose 33 is maintained. In 
other words the thick portion ll of the shell, 
because of its contact with the water jacket 2|, 
keeps the nose from becoming too hot, ‘which 
may'otherwise occur due to repeated ?ring, and. 
it thus prevents preignition. ‘It also keeps the 
nose from becoming too cold, for the same 
reason, during the intake of fresh supplies of 
fuel gas. 

The check valve 3|, through which the air is 
drawn into the spark plug, consists of a screw 
42, Figs. 1 and 3, threaded into the portion 24 
of the shell l0. Said screw has an ori?ce 43 
which comniunicates with an aperture 44 in the 
portion 24 of the plug shell so that the air may 
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pass, through said aperture 44 and ori?ce 43, 
into a chamber 45 containing a check element 

v‘46. The latter is provided on its hemispherical 
‘face 41 with a groove 48 through which the air 
may pass, in case the check element 46 seats 
itself against the face 45 to a passage 49 through 
which it is admitted to the chamber 32. 
normal operation, while passing through this 
valve 3|, the air becomes heated beyond the 
?ash point of the gas, thus preventing conden 
sation of the gas in the chamber 32 while the air 
is mixing with said gas. During compression 
stroke and ?re stroke of the piston the check 
element 46 of the valve 3|, is forced against the 
inner end of the screw 42 to close the ori?ce 
43 thus preventing escape of the gas from the 
chamber 32. It should be understood that the 
air, taken in through the valve 3|, has some ef 
fect of regulating the temperature of the 
insulator. ' ' 

The valve screw 42 is adjustable about its axis 
so as to vary the position of the ori?ce 43 with 
respect to aperture 44 in the shell thus varying 
the quantity of air drawn into the plug to thus 
vary the percentage of oxygen in the charge of 
the chamber 32 in accordance with the work of 
the motor in which the spark plug is to be em 
ployed. For example in a high speed motor a 
greater percentage of oxygen is required in the 
gas mixture of chamber 32 than is required in a 
low speed heavy duty motor. ' 
The charge in chamber 32 burns clean (withr 

out soot or other deposit) and at terri?c speed, 
and in addition to enhancing the conditions of 
projected, turbulent combustion started by the 
charge of chamber 33, it tends to purge cham 
ber 33 of iron, carbon and lead and prevent 
fouling by any of these. It also has a cleaning 
effect on the exposed shell portions, within the 
combustion chamber, spark plug holes, and ad 
jacent surfaces. This makes for efficiency since 
it permits making the spark under the most 
favorable circumstances in chamber 33. This 
also gives the electrodes at longer life and insures 
good motor performance as changing spark char 
acteristics in?uence motor performance less than 

1 in plugs of the ordinary type. 
Practically all fuel gases in use today contain 

‘at least a, small quantity of lead and this fre 
quently causes lead fouling ofthe insulator by 

I attaching itself to the insulator and frequently 

U! in 
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amalgamating with the glaze thereon and thus 
breaking down the dielectric. This kind of foul 
ing has never been successfully overcome and in 
many instances has necessitated frequent clean 
ing of the plugs. The present invention, how 
ever, prevents lead fouling because of the plug’s 
low thermal rating characteristics and because 
of the frequent purging of the chambers 32 and 
33. . , 

The end 35 of the insulator II is so located 
with respect to the open end of the chamber 32 
that a portion of the insulator is swept clean of 
foreign matter by the passage of the burning 

' ,?ame. of tremendous speed, and high pressure, 
through the. annular passage 34 at ‘each ?ring 
operation. . This ‘assists in maintaining the 
necessary dielectric character‘ of'the insulator. 
The high speed ?re moving through the passage 
34 ‘is also directed towards the electrodes 25 and 
2B and tends to keep them clean and thermally 
balanced. ‘ > " ' l 4 

Because the electrodes are not depended upon 
to fire the power charge, butchie?y to‘ ignite the 
?ring charge in chamber 33 the ‘insulator ltmay 

In a’ 

3 
be designed to be cool enough to prevent the 
tendency of lead to cling to the insulator and 
thus assist to prevent lead fouling. This also 
prevents one form of preignition, caused in other 
spark plugs when their insulators are over leaded. 

It will be understood thatin each engine cycle 
there is athree phase ventilation of the spark 
plug by air, by gas and by flame to automatical 
ly purge the chambers 32 and 33. 
breathing effect in this spark plug as in others. 
Consequently smothering, which is ‘produced by 
unburned gases usually resulting from wall effect 
in the combustion chamber, is eliminated. ‘This 
ventilation also prevents wall effect in the spark 
plug through increased internal turbulence. 
Due to the purging by air no dead or unburned 

gas is left in the spark plug cavities as in other 
types of spark plugs, thus eliminating one'neces 
sity for constructing spark plugs with a delicate 
thermal balance which requires carefully select 
ed installation according to the classi?cation. 
Because of the arrangement of electrodes 25 

and 23 with respect to the ori?ces 31 and 38 
said electrodes may readily be cleaned by sand 
blast or other means, without taking the spark 
plug apart, in case it fouls. due to a deposit there 
on which may result from failure to spark re 
sulting from some cause other than the spark 
plug itself. However, since the spark plug is 
composed of three principal pieces, shell, III, in 
sulator, II, and nut, it may readily be taken 
apart if‘ necessary. 
The requirement of atomic stimulation at the 

electrodes 25 and 26 need not be as greatyin 
the spark plug of this invention, as~that of other 
spark plugs to produce motor ef?ciency. and 
therefore the electrodes are less subject to crys 
tallization which results in longer life of the 
spark plug than heretofore. _ I 

' From the above it will be understood that det 
onation is controlled by a plurality of torches of 
high speed ?ame travel which pierce the power 
charge in the combustion chamber and thus 
break up the unit front advance of flame propa 
gation, or in other words, the tendency of a ?ame 
to grow in all directions, in unit formation, from 
a source, by starting combustion in various loca 
tions in the combustion chamber simultaneously, 
which combustion grows with great turbulence 
throughout the entire'power charge. This simul 
taneous ignition in ,various regions of the com 
bustion chamber by the torches of high speed 
?ame travel, also reduces localized hot spots 
which are objectionable because they aggrevate 
detonation trouble. The turbulence produced by 
high speed projected combustion in addition to 
limiting wall effect, also limits condensation of 
the ‘fuel gas which condensation eil’ects the 
lubricatingv oil of the motor. It also helps to 
more adequately ?re the heavy ends of the _fuel 
charge. The'superior combustion produced by 
this invention also allows a. slightly later igni 
tion timing without loss of motor performance 
or efliclency. ‘ 

'It will be understood that the spark plug of 
this invention is universal in thermal application 
to motor requirements because high speed live 
?ames are depended upon to fire the compare- 
tively heavy power change in the cylinder instead 
of the spark from a delicately balanced and often 
misapplied, ‘?xed, thermal rating plug as hereto-. 
fore. ' ' > , 

It will also be understoodthat the present in 
Vention provides a‘ spark plug having two ?ring 
chambers "so ‘constructed and interrelated as to 
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receive and formulate gas charges so varied from 
each other and from the power charge as to have 
burning speed ratios which can be depended upon 
to promote to such a degree the principle of high 
speed sustained, projected, turbulent combustion 
as to utilize a volumetric and chemical balance to 
avoid the necessity of so delicate a thermal, elec 
tric and atomic balance, as has been necessary 
heretofore, to meet the strenuous requirements of 
modern automotive engineering. 

It will be further understood that the spark 
plug of the present invention also accomodates 

> itself to the heat ranges of various motors with— 
out the sacri?ce of motor emciency or fouling. 
In other ‘words the same spark plug may be used, 
under different conditions in various motors 
where heretofore it has been necessary to use 
separate spark plugs of different design to meet 
the condition of the motor. 
Having thus described the invention it will be‘ 

_ further understood that variations may be re- . 
sorted to without departing from the spirit of the 
invention defined in the appended claims. 

I claim: - 

1. The method of controlling detonation of a 
power charge in'an internal combustion engine, 
which includes the preparation of two firing 
charges, auxiliary to the power charge, igniting 
one ‘of the firing charges, utilizing the ignited 
charge to ignite the power charge and the other 
?ring charge, and utilizing the last named ?ring 
charge to enhance the ignition effect of the ?rst 
ignited charge on the power charge. 

2. The method of controlling detonation of a 
power charge in an internal combustion engine, 
which includes the preparation of a primary 
charge consisting of a mixture of fuel gas and an 
ingredient having a higher percentage of oxygen 
than that contained in the power charge, and a 
secondary charge consisting of a mixture of fuel 
gas and a higher percentage of oxygen than that 
contained in the primary charge, igniting the 
primary charge to thereby start turbulent com 
bustion of the power charge, igniting the second 
ary charge by the ?re of the primary charge, and 
utilizing the ?re of the secondary charge toen 
hance the turbulent condition started by the pri 
mary charge. ' ' " _ 

_3. The method of controlling detonation of a 
power charge in an internal combustion engine 
which includes the preparation of a primary 
charge consisting of a mixture of fuel gas and an 
ingredient having a higher percentage of oxygen 
than that contained in the power charge, and a 
secondary charge consisting of a mixture of fuel 
gas of a higher percentage of oxygen than that 
contained in the primary charge, igniting the 
primary charge, dividing the ?re of the ignited 
charge into a plurality of torches of ?ame to 
thereby ignite the power charge in a plurality of 
places to start turbulent combustion of the power 
charge, igniting the secondary charge by the ?re 
of the primary charge, and utilizing the burning 
secondary charge ,to increase the travel of the 
divided ?re to thus enhance the turbulent com. 
bustion started in the power charge, 

4. The method of controlling detonation of a 
power charge in- an internal combustion {engine 
which includes supplying fuel gas and air sepa 
rately, compressing the fuel gas and mixing some 
with the air and forming two separate charges 
with higher percentage of oxygen in one than 
in the other and both with a higher percentage of 
oxygen than the fuel gas of the power charge, 
igniting they charge containing the lower per 

2,168,598 
centage of oxygen, igniting the power charge by 
the ?re of the ignited charge, igniting the charge 
containing the higher percentage of oxygen to 
produce ?re of high speed ?ame travel, and utiliz 
ing this ?re of high speed ?ame travel to enhance 
the effect of the ?re of the previously ignited one 
of said two charges. ‘ 

5. In a‘ spark plug for an internal combustion 
engine, the combination of means forming a pri 
mary chamber, means forming a secondary cham 
ber, means to admit air from the exterior of said 
plug into the said chambers during each intake 
of the engine, means to admit fuel gas into the 
primary chamber from said engine, means to ad 
mit fuel gas into the secondary chamber from 
said engine, and electrodes in the primary cham 
ber to ignite the charge therein to thereby ignite 
a power charge and also ignite the charge in the 
secondary chamber. 

' 6. In a spark plug, the combination of two ele 
ments, namely a shell and an insulator, a nose 
at one end of said shell, the insulator extending 
into said shell from the other end thereof, a 
shoulder on one of said elements, said shoulder 
forming with vthe other element two chambers 
with a. narrow passage between them, an air inlet 
valve associated with one of said chambers, and 
electrodes in the other chamber, said nose hav 
ing apertures therein extending into both cham 
bers. 

7. In an internal combustion engine having a 
combustion chamber into which may be’ intro 
duced a power charge, the combination of means 
to form an initial ?ring charge, means to form 
a secondary ?ring charge, and means to ignite 
the initial charge to produce ?re to ignite the 
power charge and the secondary ?ring charge. 

8. In a spark plug for an internal combustion 
engine, the combination of a shell, and an air 

, intake valve in said shell, said valve including a 
screw having an aperture extending into it from 
the side thereof and out from, the inner end 
of said screw, said shell having an aperture com 
municating with the aperture in said screw, said 
screw being adjustable about its axis to set the 
aperture therein with respect to the aperture in 
the shell to thus regulate the quantity of air to 
be taken in through said valve. 

9. In a spark plug for an internal combustion 
engine, the combination of a shell having a 
chamber in its wall, and an air intake valve in 
said chamber, said valve including a screw hav 
ing an aperture extending through it to the in 
ner face thereof through which air is admitted, 
and a check element supported independently of 
said screw, said check element being operable 
by pressure from within the plug to engage said 
inner end of said screw to close the aperture. 

10. The method of controlling detonation of 
the power charge in an internal combustion en 
gine which includes the preparation of a primary 
charge consisting of a mixture of fuel gas and an 
ingredient having a higher percentage of oxygen 
than that contained in the power charge, and a 
secondary charge consisting of a mixture of fuel 
gas and a higher percentage of oxygen than that 
contained in the primary charge, igniting the 
primary charge to thereby start turbulent com 
bustion of a power charge, igniting the secondary 
charge by the ?re of the primary charge, and 
separating the ?re of the primary charge into a 
plurality of torches having high speed ?ame 
travel to penetrate the power charge. - 

11. In a spark plug for an internal combus 
tion engine, the combination of a shell, an insu 
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lator extending into ‘said shell and forming there 
with two communicating chambers with a nar 
row passage between them, means whereby fresh 
air may be admitted into one of said chambers, 
said shell having apertures therein extending 
from both chambers and opening into the com- . 
bustion chamber served by the spark plug, and 
electrodes in one of the communicating cham 
bers. 

12. The method of controlling detonation of 
the power charge in.an internal combustion en 
gine, which includes the ignition of a primary 
auxiliary charge to ignite the power charge and 
initiate turbulence thereof utilizing the ?re oi the 
primary charge to ignite a second auxiliary 
charge, and then utilizing a second auxiliary 
charge to enhance the ignition effect of the pri-, 
mary auxiliary charge to thus increase the tur 
bulence initiated in the power charge by the pri 
mary auxiliary charge. _ 

13. The method of controlling detonation oi 
the power charge in an internal combustion en 
gine, which includes simultaneous ignition and 
production of turbulence oi’ the power charge, 

' and then enhancing the turbulence of the power 
charge during the remainder of its combustion 
period. ‘ 

14. time method of producing turbulent com 
bustion or a power charge in an internal com 
bustion engine, which consists in propagating 
a series of torch like ?ames through the power 
charge, and increasing the travel of the ?ames 
aiter they have been initiated and during the 
combustion period of the power charge. 

15. The method 01 controlling detonation oi 
the iuel charge in an internal combustion engine, 
which consists in igniting the power charge and 
then enhancing the travel 0! the ?re through 
the power charge. 

5 
16. In an internal combustion engine having 

a combustion chamber, the combination of 
means forming two auxiliary chambers having a 
constricted communicating passage between 
them, an air inlet valve associated with one of 
said auxiliary chambers, ignition means in the 
other auxiliary chamber, and means forming 
apertures extending from the combustion cham 
ber,into both auxiliary chambers. 

17. The method oi’ igniting the power charge 
of an internal combustion engine which consists 
in igniting a plurality oi ?ring charges in se 
quence to each other and thereby creating a eu 
mulative expulsive eilect serving to enhance the 
ignition eiIect of the combined ?ring charges on 

‘ the power charge. 

10 

l8. In‘a spark plug for an internal combustion I 
engine, said spark plug having a shell, said shell 7 
having an air passage therein, and an adjustable 
device in said shell and having an aperture there 
in, said device being settabie to adjust its aper 
ture relatively to said passage to regulate the 
quantity of air through said aperture independ 
ently of engine pressure conditions. 

19. In an internal combustion engine having a 
combustion chamber into which may be intro 
duced a power charge, the combination of means 
in which is formed an initial ?ring charge, means 
in which is -formed a secondary charge, there 
being a constricted communicating passage from 
one to the other of said means, and means to 
ignite the initial charge independently of the sec 
ondary charge to produce ?re to thereby ignite 
the power charge and also ignite the secondary 
charge through said communicating passage. 
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