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of internal combustion engines and has particu 

ber of a valve-in-head engine. 

This invention relates to combustion chambers 
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lar reference to the shape of a combustion cham 

as to increase the area of piston and head sur 
face surrounding the final unburned charge so 
that as the heat within the combustion chamber 
increases due to the compression of the partially 

It is an object of this invention to provide a 5 burned fuel charge, the increased surface will 
combustion chamber for more perfectly control 
ling combustion in a valve-in-head engine. 

It is another object of this invention to pro 
wide a combustion chamber in which the fuel mix 
ture is less liable to detonate, causing the engine 
to knock. - 

. It is another object of this invention to provide 
a combustion chamber which will function 
smoothly in a dual ignition engine. 

It is another object of this invention to pro 
vide a piston which is co-operable with the head 
of a valve-in-head engine to form a novel com 
bustion chamber. 
Other objects and advantages of this invention 

will be apparent from a consideration of the fol 
lowing description and claims and the attached 
drawings of which there is one sheet and in 
which 

Figure 1 represents a vertical, transverse, sec 
tional view through a cylinder of an internal 
combustion engine of the valve-in-head type; 

Figure 2 represents a sectional view taken along 
planes indicated by the broken lines 2-2 in Fig 
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ure 1 and looking in the direction of the arrows; 
Figure 3 represents a perspective view of the 

top of the piston illustrated in Figures 1 and 2; 
Figure 4 represents a graph in which the ratio 

of the volume of unburned fuel to the surface 
surrounding that volume is plotted against the 
time of burning in the combustion chamber. 

It is generally understood that the fuel charge 
in an internal combustion engine does not nor 
mally explode all at once, but burns along a gen 
erally spherical flame front, the center of which 
is located at the spark plug. In dual combus 
tion engines, two flame fronts aré started con 
currently and are propagated at approximately 
equal rates through the fuel charge. These 
spherical flame fronts first intersect in the cen 
ter of the chamber leaving pockets of unburned 
fuel toward the sides of the cylinder, which 
charges are liable to detonate due to the in 
creased pressure in the chamber. This results in 
a knock in the engine. This invention deals with 
means for overcoming this undesirable feature. 
The spark plugs of the engine have been moved 
as far apart as possible so that the flame fronts 
are more nearly flat when they intersect, thus 
leaving smaller pockets of unburned fuel. The 
piston has been so shaped on its upper surface 
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absorb more heat from the unburned charge, thus 
preventing it from reaching its detonation tem 
perature. 

Figure i shows an internal combustion engine 
having a cylinder block generally indicated at 0, 
a piston generally indicated at 2, and a head 
generally indicated at 4. Within the block O 
are formed the usual cylinders f6 surrounded by 
cooling water jackets 8. The piston i2 is pro 
vided with the usual piston pin 20, and piston 
rings 22. The lower wall 23 of the head 4 is re 
cessed on the underside thereof, to form the com 
bustion chamber 24 into which a fuel mixture is 
led by the intake passage 26 controlled by the 
valve 28. The intake passage 26 opens from the 
side of an intake manifold 30 cast along the up 
per surface of the head 4. Positioned under 
neath the intake manifold 30 is a heater cham 
ber 32 connected to the exhaust passage 33 which 
discharges into the exhaust manifold 35. The 
intake passage, heater chamber and exhaust pas 
Sage are surrounded by cooling water space 34. 
Spark plugs 36 extend through apertures 37 in the 
side walls of the block 0 and project into the 
sides of the combustion chamber 24. The usual 
type of valve actuating mechanism including the 
rocker arms 36, rocker arm shaft 38 and push 
rods 40 are carried on top of the block 4 so as to 
open the valves 28 against the force of the valve 
Springs 42. 

Specifically, the combustion chamber 24 is gen 
erally oval-shaped in plan view, having semi 
circular ends 44 (see Figure 2). This increases 
the length of the combustion chamber along the 
line of the valves so that larger valve ports may 
be used. The sides of the chamber 24 between 
the semi-circular ends 44 are curved outwardly 
by cutting away the lower wall 23 in semi-cylin 
drical pockets 45 which intersect the apertures 
3 in which the spark plugs 36 are positioned 
with the electrodes positioned at or near the 
center of the spherical recesses 46 when the pis 
ton f2 is in its top dead center position. 
Attention is called to the fact that by provid 

ing the pockets 45, the spark plugs 36 may be 
moved further out in the apertures 37, thus in 
creasing the distance between the plugs and 
lengthening the radius of the flame fronts. 

55 
Moving the plugs out without providing the pock 
ets 45 is ineffective beyond a limit because a point 
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is soon reached where the small aperture 3 will 
not be scavenged of burned gases after each 
charge is fired and the efficiency of the plug is 
cut down. The pockets 45 also retain small ini 
tial charges which may be ignited by the plugs 
to start broad flame fronts in the main charge. 
The piston 2, which operates in the cylinder 

66, has its upper face cut away in a pair of cup 
shaped surfaces 46 on opposite sides of the pis 
ton and adjacent to the spark plugs 36. Between 
these cut away portions é6 is left a flat land por 
tion 8 which is shaped somewhat like an hour 
glass. The inside of the piston is hollowed out 
under the land 48 as at 50 (see Figure 1) to 
lighten the piston, 
The piston 2 is arranged to project upwardly 

into the combustion chamber 24 with the land 
portion 48 spaced slightly from the valve 28 when 
the piston is at top dead center. 

In operation, with a charge of fuel compressed 
in the combustion chamber, the Spark plugs 36 
Will ignite the small initial charges in the cut 
away pockets 65 on the sides of the combustion 
chamber from where the flame front will paSS 
through the major portion of the charge which is 
retained between the combustion chamber walls 
and the cup-shaped surfaces (36 of the piston. 
When the main charge has been burned, a rela 
tively small final charge will remain between the 
land portions 48 and the top of the combustion 
chamber. This final portion will have been 
raised in temperature due to the increased preS 
sure in the chamber. However, the area of the 
land 38 on the piston and the area of the valves 
and the top of the combustion chamber sur 
rounding the final charge is relatively large and 
sufficient heat will be conducted away from the 
final ciharge through the piston to the water cool 
ing jacket f8 and through the top of the com 
bustion chamber to the cooling jacket 34 in the 
head to prevent, the final charge from rising to 8. 
temperature at which it will detonate. 
As indicated in Figure 4 in which the ratio of 

the volume of unburned fuel to the surface of the 
chamber surrounding that volume is plotted 
against the time of burning of the entire charge, 
at the time cf ignition the volume to surface ratio 
represents the total volume and total surface. 
As the small initial charge in pockets 35 is 
burned, a small volume surrounded by a relatively 
large surface is burned so that the volume to sur 
face ratio is increased. After the main charge is 
burned, a small volume remains between large 
surfaces so the volume to surface ratio drops 
rapidly to a very low value indicating a cham 
ber which will extract more heat from the charge 
and prevent it from detonating as has been ex 
piained above. The relationship between the 
initial, main and final charges in the chamber 
snd the surfaces surrounding those charges will 
not be the same in all engines to get maximum 
power and smoothness from the engine. For in 
stance, different engines with different size pis 
tons and compression ratios will operate most 
efficiently with different volume to surface ratio 
curves. Thus while the shape of the combustion 
chamber could be determined by using a fiat top 
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piston and shaping the top wall of the chamber 
under the cylinder head, it is much cheaper to 
use a flat top chamber and obtain the desired 
shape of chamber by cutting away the piston. 
This makes it easier to design the intake and ex 
haust ports and valves for a flat top chamber, 
while the correct chamber shape may be deter 
mined by experiment with pistons cut in different 
shapes. 
While I have described by invention in some 

detail, intend this description to be an example 
only and not as a limitation of my invention in 
which I make the following claims: 

1. In an internal combustion engine, a cylinder 
block having cylinders formed therein, a cylinder 
head having combustion chambers formed on the 
underside thereof, having a flat top surface and 
co-operable with said cylinders, ignition devices 
for said combustion chambers, valve mechanism 
carried in said head and projecting through said 
top surface, pistons carried in said cylinders and 
arranged to project into said combustion cham 
bers in their uppermost positions, each of said 
pistons being provided with a flat central upper 
portion projecting into adjacency with said flat 
top surface of the combustion chamber and said 
valves and extending parallel thereto, each of 
said pistons being provided with oppositely-fac 
ing, and Spherical-Surfaced recesses in each side, 
the center of which is approximately at said ig 
Inition device, the recesses being disposed in the 
projecting portion of each piston in its upper 
most position, said ignition devices being carried 
by Said cylinder head opposite the recesses in 
Said pistons, the Walls of said combustion cham 
bers being partially recessed in the vicinity of 
said ignition devices, to provide vertical, partially 
cylindrical Surfaces. 

2. A combustion chamber for a valve-in-head engine comprising a pair of oppositely facing 
lateral recesses having their principal surface 
formed as a segment of a cylinder, a spark plug 
mounted in each of said recesses with the elec 
trodes thereof adjacent said cylindrical surface, 
a pair of principal chambers, each of said re 
ceSSes opening into one of said chambers, each 
of Said chambers having its major surface re 
note from said recesses formed as a portion of 
the surface of a sphere, said electrodes being lo 
cated at the approximate centers of said spheres. 

3. A combustion chamber for a valve-in-head 
engine comprising a pair of oppositely facing 
lateral recesses having their principal surface 
formed as a segment of a cylinder, a spark plug 
mounted in each of Said recesses with the elec 
trodes thereof adjacent said cylindrical surface, 
a pair of principal chambers, each of said re 
cesses opening into one of said chambers, each 
of Said chambers having its major surface remote 
from Said recesses formed as a portion of the 
Surface of a Sphere, said electrodes being located 
at the approximate center of said sphere, said 
principal chambers being joined by a thin flat 
chamber uniform in depth throughout and hav 
ing an outline in plan generally similar to that 
of an hour-glass. 

JOHN S. HUBER. 
  


