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INTERNAL coMnUsnoN ENGINE 

Adelbert E. Kolbe, Berkley, Mich., assigner to General 
Motors Corporation, Detroit, Mich., a corporation of 
Delaware 

Filed Sept. 27, 1957, Ser. No. ‘686,654 

9 Claims. (Cl. 12S-_55) 

This invention relates to internal combustion engines 
for automotive and other purposes and has particular 
relation to internal combustion engines suitable for man 
ufacture in large quantities, in a large number of dif 
ferent sizes and by substantially the same facilities. 

Until recently it has been possible to manufacture en 
gines for use in passenger cars and in light trucks in a 
small number of different sizes. Where production has 
been high enough it has been the practice perhaps to 
have one or more assembly lines for each size engine 
and a plant for each size engine. In many instances it 
has been the practice to manufacture engines of different 
designs to prove the different sizes of engines required. 
Now it has become necessary to manufacture engines 
having a large number of different displacements, with 
a number of different compression ratios for the engines 
of .each displacement, thereby dividing the total number 
of engines manufactured into a much greater number of 
sizes and a lesser number of units of each size. In 
designing .the present engine an important objective has 
been .to provide an economical and efficient engine suit 
able for high production operations, which can be man 
ufactured in a large number of sizes and compression 
ratios from substantially identical parts and by the use 
of manufacturing facilities that vary only in minor detail 
and that can be employed in manufacturing all of such 
engines on the same production lines. 

In the drawings: 
Figure ‘11 is a transverse sectional view of an internal 

combustion engine embracing the principles of the in 
vention. 

Figure 2 is a fragmentary plan view of the engine illus 
trated vby Figure l `and particularly showing the head of 
the engine on one side of the engine and as the latter 
might appear with the rocker arm cover removed and in 
the plane of line 2--2 on Figure l looking in the direc 
tion of the arrows thereon. 

Figure 3 is a fragmentary view of the lower surface 
of the engine head shown by Figure 2. Figure 3 is taken 
substantially in the plane of line 3--3 on Figure 1 look 
ing in the direction of the arrows thereon. 

Figure 4 is a fragmentary view through »the spark plug 
and combustion chamber of one of the cylinders of the 
engine. Figure 4 is taken substantially in the plane 0f 
line 4-‘4 on Figure 3 looking in the direction of the 
arrows thereon. 

Figure 5 is a fragmentary View illustrating the outer 
ends kof a pair of the cylinders ‘of 4the engine disclosed by 
the preceding figures. Figure 5 is taken Vin the plane of 
line 5--5 on Figure 1 looking in the direction of the 
arrows thereon. y 

Figure 6 is »a fragmentary cross >sectional view through 
one of the cylinders of the engine and taken substantially 
in the plane of line 6--6 on Figure 5 looking in the direc` 
tion of the arrows thereon. 

Figure 7 is a fragmentary 
of an engine and embodying 
tion chamber. 

view illustrating a cylinder 
amodiíied form of combus 
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Figure 8 is a fragmentary view of the cylinder illus 

trated by Figure 7 as the latter might appear in the plane 
of line 8--8 on Figure 7. 
The engine 10 embodying the invention includes an 

engine block 11 having rows of cylinders 12 formed 
therein at approximately 90°. The cylinders 12 have 
pistons 13 mounted for reciprocation therein and con 
nected by connecting rods 14 to a crankshaft 16 mounted 
in bearings formed in the block 11. The cylinders 12 
have outer ends terminating in end walls 17 disposed 
obliquely to the axes of the cylinders 12 and including 
diameters of the cylinders in each row of cylinders of ’the 
engine that extend longitudinally of 4the engine in planes 
of the axes of the cylinders in the different rows of cylin 
ders. The outer ends of the cylinders 12 are closed ̀ by 
heads 18 having obliquely disposed inner Walls 19 engag 
ing the end Walls 17 in which the >ends of the cylinders 
12 terminate. The block 11 is formed to provide a cam 
shaft gallery 21 in which a camshaft 22 operatively asso 
ciated with the crankshaft 16 is located. rl`he camshaft 
22 has cams 23 which are adapted to drive valve lifters 
24 which are mounted for reciprocating movement in 
rows of bosses indicated at 26. The valve lifters opera 
tively engage push rods 27 which actuate the engine 
valves through rocker arms 28 which are individually 
mounted on studs 29 secured in bosses 31 projecting up 
wardly from the engine head 18. The opposite ends of 
Ithe rocker arms 28 engage the stems .of the engine valves. 
The inlet valves are indicated at 32, the exhaust valves 
at 33, the valves being normally held in closed position 
in the heads 18 by Valve springs 34. The engine 10 has 
any suitable charge forming device V36 for supplying the 
cylinders with charges of combustible mixture. ln the 
present instance the charge forming device includes an 
inlet manifold 37 which is rigidly secured by bolts 38 to 
the sides of the engine heads 18 and to the ends of the 
engine block 11. The exhaust gas from the engine is dis 
charged to the atmosphere through exhaust manifolds 39 
and exhaust pipes 41. The valve mechanism for each 
row of cylinders may be enclosed in part by rocker arm 
covers indicated at 42. 
The cylinders 12 of the engine have inner cylindrical 

surfaces 43 which terminate in chamfers 44 formed in the 
cylinder walls _in normal relation to the axes of the cylin 
ders 12. Beyond «the chamfers 44 the Wall surfaces.46 
also are of cylindrical formation but are of larger di 
ameter than the diameter of the wall surfaces 43. The 
pistons 13 also have outer cylindrical surfaces, operatively 
associated .with and bearing against the cylindrical sur 
faces 43 of the cylinders 12 and which, when the .pistons 
are in outer dead center position in the cylinders, termi 
nate in end extremities normal to the axes of the pistons 
and in directly opposed relation to the edges of chamfers 
44. 
The obliquely disposed inner Walls 19 of the heads I18 

which close the outer ends of the cylinders 12 have gen 
erally plane inner wall surfaces 20 extending across the 
ends of all of the cylinders 12 and the Wall 17 in which 
the cylinders 12 terminate. It will be apparent that the 
fact that the walls 19 are obliquely disposed with respect 
to the cylinders 12 will provide a greater area in which 
to locate the valves 32 and 33 than would be the case 
were the Walls 19 normal to the axes of the cylinders. 
Since the Walls are oblique with respect to the cylinders, 
the walls 19 close eliptical areas at the ends of the cylin 
ders with the major axes of these areas extending trans 
versely to the engine and intersect diameters of the cylin 
ders at the adjacent sides of the cylinders and at the 
edges of the chamfers 44 where the inner cylindrical sur 
faces 43 of the cylinders 12 terminate. 

It is proposed to locate the inlet and exhaust valves of 
each cylinder on opposite sides of the aforesaid major 



axes of the cylinder closing areas of the surfaces of the 
inner walls 19 and on opposite sides of transverse planes 
through the axes of the cylinders and including such 
major axes of such eliptical areas. It is also proposed to 
locate the inlet valve of each cylinder on the short side of 
each cylinder, this being the inside of each cylinder in the 
rows of cylinders of the engineand generally speaking on 
the inside of a plane extending longitudinally of the en 
gine and through the axes of the cylinders in each row of 
cylinders. The exhaust valve is located on the opposite 
side of such longitudinally extending plane and on the 
side of the major axis of each cylinder opposite the inlet 
valve of each cylinder. It is then proposed to locate the 
inlet and exhaust valves of each cylinder obliquely and 
in opposite relation in each pair of adjacent cylinders. 
For example, in Figures 2 and 5 it will be noted that in 
the first two cylinders in the row of cylinders illustrated 
the inlet valves are on the inside and short sides of the 
cylinders and are adjacent one another, the exhaust valves 
being on the outside or long sides of the cylinders and 
remote from one another. The valves of all of the cylin 
ders of the engine are arranged in pairs in this manner 
so that there will be two pairs of cylinders in each row 
of cylinders with the inlet valves adjacently disposed and 
two pairs of cylinders with the exhaust valves remotely 
disposed. 
On the outside of each pair of cylinders it is proposed 
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on the outside of each row of cylinders of the engine 
and a row of inlet valves on the inside of each row of 
cylinders of the engine. The stems 62 of the valves are 
disposed in parallel relation in the two rows of valves 
for each row of cylinders and in planes normal to the 
plane inner surfaces 20 of the walls 19. It is proposed 
to operate the valves in the two rows of valves for each 
row of cylinders by employing rocker arms 28 of the same 

` length. It will therefore be apparent that if the rocker 
10 

Y ends for each row of cylinders 12. 

15 

arms extend inwardly of the engine from where they en 
gage the ends of the valve stems 62 the inner ends of 
the rocker arms 28 will form two rows of rocker arm 

It is proposed to 
operate the rocker arms 28 by two rows of identical push 
rods 27 for each row of cylinders of the engine, there 
being one row of outwardly sloping rocker arms 27 for 
the exhaust valves 33 and another row of inwardly slop 

Y ing rocker arms 27 for the inlet valves 32. The inner 

25 

to depress the outer side walls 48 of the block 11 inwardly „ 
of the cooling cavity space 49 around the cylinders 12 to 
provide depressions 51 between each pair of cylinders. 
The depressions extend between the cylinders and in par 
allel relation to the axes of the cylinders. Such depres 
sions do not limit the effective cooling of the cylinders 
because the depressions will allow suñ‘icient cooling liquid 
to circulate around the cylinders to cool the cylinders but 
they will cut down the amount of cooling liquid in the 
cooling liquid cavities in the block so that a smaller 
amount of liquid can be circulated more rapidly and more 
eiîectively. The heads 18 are also depressed inwardly to 
provide the depressions 51 as will be seen from Figure 2 
of the drawing. Also in the heads of the engine it will be 
noted from Figures 2 and 5 that six head bolts indicated 
at 52 are employed in a circle around each cylinder, two 
of the six bolts for each cylinder being common to adja 
cent cylinders and being further indicated by the refer 
ence numerals 53. Also on the sides of the cylinders ad 
jacent the depressions 51, three of the bolts are further 
indicated by the numeral 54 and form clusters of bolts 
with one bolt being common to each pair of cylinders. In 
order to improve the cooling of the heads and the cylin 
ders, it is proposed to make the walls of the head thicker 
where the bolts 54 extend through he heads and in the 
areas between the bolts 54. This is done by merging at 
58 the inner walls 19 of the head withrthe outer walls 56 
which form the cooling liquid cavity spaces 57 in the 
heads. With this construction it will be apparent that 
there will be no cooling liquid cavity spaces Within the 
heads in the areas where the bolts 54 extend through the 
heads and in the areas between the bolts 54. The .wall 
sections 58 in these areas will be thicker than the walls 
19 and 56 as will be apparent from examining Figure 4. 
The elongated edges of the wall sections 58 will be sub 
jected to wide and normally disposed heat exchanging sur 
faces indicated at 59 where the cooling liquid in the cavi 
ties 57 will be available to conduct heat away from the 
edges of the wall sections 58. . - 

It is proposed to extend the spark plugs 61 through the 
wall sections 58 in locations between the pairs of bolts 
54 and in the spaces between and on the outside of each 
pair of obliquely and oppositely disposed valves 32 and 
33 with which the cylinders 12 are provided. 
The valves 32 and 33 being locatedon the inside and 

outside of each row of cylinders of the engine also form 
two rows of valves in each row of cylindersof the en 
gine. It will be apparent that there is a row of Avalves 

30 

extremities of the rocker arms intersect the axes of single 
rows of valve actuating means or valve lifters 24 for each 
row of cylinders of the engine. The axes of the row 
of valve lifters 24 for each row of cylinders 12 are in 
planes parallel to the plane of the axes of each row 
of the cylinders 12. The inwardly and outwardly slop 
ing rows of rocker arms 27 for each row of cylinders of 
the engine form the indicated angles A and B in each 
row of cylinders of the engine. The planes of the axes 
of the valve lifters 24 bisect the angles A and B of the 
push rods for each roW of cylinders of the engine. 
The cylinders 12 of the engine are supplied with com 

bustible charges through inlet passages 63 formed in the 
heads 18 and terminating in inlet ports 64 formed in the 

p inner walls 19 of the heads. The products of combustion 
’ are exhausted from the cylinders by exhaust passages 66 

35 formed in the heads 18 and terminating in exhaust ports 
67 formed in the walls 19. Ports 64 and 67 are so lo 
cated that the inner plane surfaces 55 of the valves 32 
and 33 are substantially in the plane of the inner plane 

` surface 20 of the walls 19 which engage the walls 17 
40 of the block 11 to close the ends of the cylinders 12. 

The pistons 13 at the outer dead center positions of the 
pistons in the cylinders 12 have outwardly projecting ends 

, x 68 which project beyond the outer ends of the inner cylin 
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drical surfaces 43 in which the pistons are operatively 
supported for reciprocating movement in the cylinders 
12. The ends 68 of the pistons 13 have obliquely dis 
posed plane end wall surfaces 69 on the adjacent sides 
of each of the pistons which are parallel to the inner 
wall surfaces 20 of the heads 18 and obliquely disposed 
plane surfaces 71 on the remote sides of the pistons which 
have the same slope as the inner wall surfaces 69 but 
which slope oppositely with respect to the axes of the 
cylinders 12. The wall surfaces 69 and 71 are connected 
at their adjacent edges by plane and connecting surfaces 
72 which are generally normal to the axes of the cyl 
inders 12 and which generally extend in alignment in 
each row of cylinders of the engine. The wall surfaces 
69, 71 and 72 are formed symmetrically on the pistons 

' 13 so that the pistons 13 are reversible and applicable 
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for use in either row of cylinders of the engine. 
The pistons 13, the heads 18 and the cylinders 12 are 

spaced at the inner dead center positions of the pistons in 
the cylinders to provide combustion chambers indicated 
at 73. The end wall surfaces 69 of the pistons 13 are 
spaced from the wall surfaces 45 of the heads 18 at the in~ 
ner dead center positions of the pistons 13 in the cylinders 
12 to provide minimum mechanical clearance spaces 75 
forming parts of the combustion chamber 73. The surface 
20 of the walls 19 also are formed to provide annular 
grooves 74 around the valves 32 and 33 to provide valve 
clearance means around the seats 64 and 67. The spark 
plugs 61 are obliquely disposed in the heads 18 in sym 
metrical but oppositerangular relation to the axes of the 
cylinders 12 and to the valves 32 and 33. The terminal 
ends of the spark plugs 61 project into ignition cavities 
76 formed in the inner surfaces 20 of the walls 19. The 
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ignition cavities 76 are connected to the annular grooves 
74 around valves 32 and 33 by connecting cavity means 
77 extending into the walls 19. 

Notwithstanding that the valves 33 are located within 
the cylindrical surfaces 46 of the cylinders 12, it has 
been found desirable to provide cavities 78 in the outer 
extremities of the cylinders 12 and in such positions as 
to receive the exhaust valves 33, thereby providing fur‘r 
ther clearance for the outer edges of the exhaust valves 
33 when the valves are opened within the combustion 
chambers ’73. The cavities 78 are formed in the outer 
extremities of the cylinders 12 by cylindrical surfaces of 
revolution formed about axes normal to the plane inner 
surfaces 20 of the walls 19 of the heads. As is illustrated 
by Figures 7 and 8 it is possible to make the cavities 
78 of variable sizes by variably extending the cavities ra 
dially and laterally into the end walls 17 of the block 
11 in which the cylinders 12 terminate. The walls 17 
are made of considerable thickness to make possible this 
extension of the cavities 78 and to provide thick sup 
porting surfaces in which to engage the threaded ends 
of the bolts 52 employed in securing the heads 18 upon 
the block 11. As will be seen from Figures 7 and 8, 
it is also possible to extend the cavities 78 around the 
cylinders 12 and into other locations within the cylinders 
12. It will be noted that the inner extremities of the 
cavities 7 8 are formed to provide conically shaped> ends 
79 which are approximately parallel to the surfaces of 
connecting Wall sections 81 joining the cylinders 12 and 
the end walls 17 at the outer or long sides of the cylin 
ders 12. The connecting sections 81 provide the required 
wall thickness so that the cavities 78 can be varied in 
size and may be extended outwardly with the conical 
surfaces 79 extending in parallel relation to the slope of 
the surfaces of the connecting wall sections 81. 

While the cavities 78 are employed for the purpose of 
providing clearance for the exhaust valves 33, as is illus 
trated by Figure 6, the cavities 78 also may be made 
larger than required for valve clearance purposes. The 
extension of the cavities 78 beyond the requirements of 
clearance for the exhaust valves 33 and around the cylin 
ders 12 may be made to provide a wide variety of com 
pression ratios for the cylinders of the engine. This may 
be accomplished without extensively modifying the opera* 
tions and tools required for manufacturing the engine. 
For example so long as the cavities 78 are formed nor 
mally to the surface 20 of the heads, which is also nor-` 
mal to the outer surfaces of the end walls 17 of the 
cylinders 12, it will be possible to vary the sizes of the 
cavities to a great extent merely by varying the diameter 
of the tool employed. This will extend the cuts into the 
walls 17 in parallel relation to the walls 17 and to the 
surfaces of the connecting parts 81 of the walls 17. The 
sizes of the engine can also be easily changed by modify 
ing the bore and stroke of the engines to provide a large 
number of different sizes of engines each of which can 
be further modified by varying the compression ratio by 
varying the extent the cavities project laterally and axially 
and peripherally into the walls 17 . 
The claims: 
1. An internal combustion engine comprising, a cylin 

der having an obliquely disposed end, a head secured to 
said end of said cylinder, a piston reciprocably mounted 
in said cylinder and having inner and outer dead center 
positions in said cylinder, said piston and said cylinder 
respectively being formed to provide external and inter 
nal cylindrical bearing surfaces thereon in operative bear 
ing engagement, said cylindrical bearing surfaces on said 
piston and said cylinder terminating at the outer end ex 
tremities thereof normally with respect to the common 
axes of said cylinder and said piston, said cylinder beyond 
said end extremity of said cylindrical bearing surface on 
said cylinder and to said end of said cylinder being en 
larged and being formed to provide wall surface disposed 
radially outwardly of said cylindrical bearing surface on 
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acrimed 
said cylinder, said head and said cylinder and said piston 
being spaced at said outer dead center position of said 
piston in said cylinder to provide combustion chamber 
means for said cylinder, said piston being formed with an 
end projecting beyond said outer end extremity of said 
bearing surface on said piston, said piston end being dis 
posed in spaced relation to and within said cylindrical 
bearing surface on said cylinder and said wall surface on 
said cylinder when Isaid piston moves between said inner 
and said outer dead center positions of said piston in said 
cylinder. 

2. An internal combustion engine comprising, a cylin 
der having an obliquely disposed end, a head secured to 
said end of said cylinder, a piston reciprocably mounted 
in said cylinder and having inner and outer dead center 
positions in said cylinder, said piston and said cylinder 
respectively being formed to provide external and internal 
cylindrical bearing surfaces thereon in operative bearing 
engagement, said cylindrical bearing surfaces on said pis 
ton and said cylinder terminating at the outer end extremi 
ties thereof normally with respect to the common axes of 
said cylinder and said piston, said cylinder beyond said 
end extremity of said cylindrical bearing surface on said 
cylinder and to said end of said cylinder being enlarged 
and being formed to provide cylindrical wall surface of 
greater diameter than said cylindrical bearing surface on 
said cylinder and disposed concentrically outwardly of 
said cylindrical bearing surface on said cylinder, said head 
and said cylinder and said piston being spaced at said 
outer dead center position of said piston in said cylinder 
to provide combustion chamber means for said cylinder, 
said piston being formed with an end projecting beyond 
said outer end extremity of said bearing surface on said 
piston, said piston end being disposed in spaced relation 
to and within said cylindrical bearing surface on said cyl 
inder and said cylindrical wall surface on said cylinder 
when said piston moves between said inner and said outer 
dead center positions of said piston in said cylinder. 

3. An internal combustion engine comprising, a cylinder 
having an obliquely end, a head secured to said end of 
said cylinder, a piston reciprocably mounted in said cylin 
der and having inner and outer dead center positions in 
said cylinder, said piston and said cylinder respectively 
being formed to provide external and internal cylindrical 
bearing surfaces thereon in operative bearing engagement, 
said cylindrical bearing surfaces on said piston and said 
cylinder terminating at the outer end extremities thereof 
normally with respect to the common axes of said cylin‘ 
der and said piston, said cylinder beyond said end ex' 
tremity vof said cylindrical bearing surface on said cylin 
der and to said end of said cylinder being enlarged and 
being formed to provide wall surface disposed radially 
outwardly o_f 'said cylindrical bearing surface on said cylin 
de’n'said 'head and said cylinder and said piston being 
spaced; :at said outer dead center positions of said piston 
in said lcylinder Eto provide combustion chamber means 
for said cylinder, said piston being formed with an end 
projecting beyond said outer end extremity of said bear 
ing surface on said piston, said piston end being disposed 
in spaced relation to and within said cylindrical bearing 
surface on said cylinder 'and said Wall surface on said 
cylinder when said piston moves between said inner aud 
said outer dead center positions of said piston inV said 
fc‘y'linder, said wall surface on said cylinder being formed 
in part "by 'surface of revolution wall surface means 
formed labout axis means normal to said obliquely dis 
posed e'nd of said cylinder and to» said head. 

ì 4.` An internal combustion engine comprising, a cylin 
der ̀ having an obliquely disposed end, a head secured to 
said endof said cylinder, a piston reciprocably mounted 
in said cylinder and having inner and outer dead center 
positions in said cylinder, said piston and said cylinder 
respectively being formed to provide external and internal 
cylindrical bearing surfaces thereon in operative bearing 
engagement, said cylindrical bearing» surfaces on said 
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piston and said cylinder terminating at the outer end 
extremities thereof normally with respect to the common 
axes of said cylinder and said piston, said cylinder'beyond 
said end extremity of saidv cylindrical bearing surface on 
said cylinder and to said end of said cylinder being en 
larged and being formed to provide wall surface disposed 
radially outwardly of said cylindrical bearing surface on 
said cylinder, said head and said cylinder and said piston 
being spaced at said outer dead center position Vof said 
piston in said cylinder toV provide combustion chamber 
means for said cylinder, said piston being formed with 
an end projecting beyond said outer end extremity of 
said bearing surface on said piston, said piston end being 
disposed in spaced relation to and within said cylindrical 
bearing surface on said cylinder and said Wall surface 
on said cylinder when said piston moves between` said 
inner and said outer dead center positions of said piston 
in said cylinder, said wall surface on said cylinder being 
formed in part by surface of revolution wall surface 
means formed about axis means normal to said obliquely 
disposed end of said cylinder and to said head and being 
formed in part by surface of revolution wall surface 
means formed about said common axis of said cylinder 
and said piston. ‘ 

5. An internal combustion engine comprising, a cylin 
der having an obliquely disposed end, a head secured to 
said end of said cylinder, a piston reciprocably mounted 
in said cylinder and having an outer dead center position 
in said cylinder, said head and said cylinder and said pis 
ton at said outer dead center position of said piston in said 
cylinder having spaced head and cylinder and piston wall 
surface means providing combustion chamber means for 
said cylinder, said cylinder wall surface means being 
formed in part by surface of revolution’ wall surface 
means formed about different axis means within said 
cylinder and normal to said obliquely disposed end of said 
cylinder and to said head. ~ ` ` 

6. An internal combustion engine comprising, a cylin 
der having an obliquely disposed end, a head securedto 
said end of said cylinder, a piston reciprocably mounted 
in said cylinder and having an outer dead center position 
in said cylinder, said head and said cylinder and said 
piston at said outer dead center position of said piston 
in said cylinder having spaced head and cylinder and 
piston Wall surface means providing combustion chamber 
means for said cylinder, said cylinder wall surface means 
being formed in part by surface of revolution wall sur 
face means formed about different axis means within said 
cylinder and on opposite sides of the major >axis of said 
obliquely disposed end of said cylinder and normal to 
said obliquely disposed end of said cylinder and> to said 
head. 

7. An internal combustion engine comprising, a cylin 
der having inner side wall means and an obliquely dis 
posed end, a head secured to said end of said cylinder 
and having plane inner wall means closing lsaid end of 
said cylinder, a piston having obliquely disposed plane end 
wall means on opposite sides of a diameter of said cylinder 
and reciprocably mounted in said cylinder and having an 
outer dead center position in said cylinder, said wall means 
of said head and said cylinder and said piston at said 
outer dead center position of said cylinder being spaced 
to provide combustion-chamber means for said cylinder, 
a pair of valves having plane inner wall means forming 
substantially a continuation of said plane inner wail means 
of said head and mounted in said head and opening into 
said combustion chamber means through valve seat means 
surrounded by annular recess means formed in said inner 
Wall means of said head and having opening and clos 
ing movements in said combustion chamber means normal 
to said end of said cylinder and said head, a spark plug 
in said head and projecting into said combustion cham 
ber means through ignition chamber means formed in 
said inner wall means of said head, said head between 
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8 
said annular recess means and said ignition chamber 
means being formed to provide connecting cavity means 
within said inner wall means of said head, one of said 
end'wall means of said piston being spaced from and 
parallel to said inner wall means of said head and said 
valves to provide a minimum mechanical clearance space 
forming a part of said combustion chamber means be 
tween said head and said piston, said combustion cham 
ber means being disposed largely between said piston and 
said cylinder and said head on the side of said cylinder 
opposite said minimum mechanical clearance space and 
in directly opposed relation to said ignition chamber 
means and said spark plug. - 

8. An internal combustion engine comprising, a pair 
of parallel cylinders having inner side wall means and 
obliquely disposed ends, said ends being disposed in a 
plane including a diameter of each of said cylinders, 
head means secured to said ends of said cylinders and 
having plane inner wall means closing said ends of said 
cylinders, pistons having outer end wall means and re 
ciprocably mounted in said cylinders and having outer 
dead center positions in said cylinders, said wall means 
of said head means and said cylinders and said pistons 
at said outer dead center positions of said pistons in 
said cylinders being spaced to provide combustion cham 
ber means for said cylinders, a pair of obliquely dis 
posed valves for each of said cylinders and mounted in 
said head means in opposite angular relation to said 
cylinders and opening into said combustion chamber 
means through valve seat means in said inner wall means 
of said head means, one of said valves in each pair being 
disposed on the short side of said cylinders and on ad 
jacent sides of said cylinders, the other of said valves in 
each pair being disposed on the long side of said cyl 
inders and on remote sides of said cylinders, a spark 
plug in said head means for each of said cylinders and 
projecting into said combustion chamber means through 
said inner wall ymeans of said head means, said spark 
plugs being disposed on the long side of said cylinders 
and on adjacent sides of said cylinders and between 
and on one side of said valves in each of said cylinders. 
~ 9. An internal combustion engine comprising, a pair 
of parallel cylinders having inner side wall means and 
obliquely disposed ends, said ends being disposed in a 
plane including a diameter of each of said cylinders, 
head Vmeans secured to said ends of said cylinders and 
having plane inner wall means closing said ends of said 
cylinders, pistons having outer end wall means and re 
ciprocably mounted in said` cylinders and having outer 
dead center positions in said cylinders, said wall means 
of said head means and said cylinders and said pistons 
at said outer dead center positions of said pistons in said 
cylinders being spaced to provide combustion chamber 
means for said cylinders, a pair of obliquely disposed 
valves for each of said cylinders and mounted in said 
head means in opposite angular relation to said cyl 
inders and opening into said combustion chamber means 
through valve seat means in said inner wall means of 
said head means, one of said valves in each pair being 
disposed on the short side of said cylinders and on ad 
jacent sides of said cylinders, the other of said valves in 
each pair being disposed on the longV side of said cyl 
inders and on remote sides of said cylinders, a spark 
vplug in said head means for each of said cylinders 
and projecting into said combustion chamber. means 
.through said inner wall means of said head means, said 
spark plugs being obliquely disposed with respect to one 
another and said cylinders on the long side of said cyl 
inders yand on adjacent sides of said cylinders and be 
tween and on one side Vof said valves in each of’sald 
cylinders and extending Vbothradially and axially 1n 
wardly with respect to'said cylinders.-  . 
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