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8 Claims.

This invention relates to internal combustion
engihes and particularly to such engines which
are designed to have high compression. =~ -

One of the objects of the invention is to pro-
vide a high compression internal combustion en-
gine which can utilize low test fuels without det-
onation. ’

Another object of the invention is to provide
a high compression internal combustion engine
with means to relieve the high pressures devel-
oped by full load conditions so that detonation is
prevented.

Still another object of the invention is to pro-
vide 8 high compression internal combustion en-
gine with means to utilize for a useful purpose in
connection with the operation of the engine that
part of the explosive pressures which are pro-
duced in the cylinders under full load conditions
and would normally cause detonation,

The invention accordingly comprises the fea-
tures of construction, combinations of elements,
and arrangement of parts, which wil] be exempli-
fled In the constructions hereinafter set forth,
and the scope of the application of which wil] be
indicated in the claims.

For a fuller understanding of the nature and
objects of the invention reference should be had
to the following detailed description taken in
connection with the accompanying drawings, in
which: ° ‘

Fig. 1 is a side sectional elevational view of a
cylinder bleck and crank shaft showing my im-
proved invention with additional parts of the en-
gine shown in dot-and-dash lines: )

Fig. 2 is an enlarged sectional front view
giiroggh one of the cylinders of the engine of

g. 1; .

Fig. 3 is an enlatged sectional plan view through
;.‘Eiae ezngine head and taken on the line 83—3 of

g. 4;

Fig. 4 is a sectional side elevational view of an
engine block and crank shaft assembly showing
.amodified form of the invention: and

Fig. 5 is an enlarged sectional front view taken
on the line 5—4 of Fig. 4. ‘

Referring now to Fig. 1 of the drawings, a four
cylinder engine s shown having an engine block
18 provided with the cylinders 1, 12, 13, and 14
in which operate the working pistons 5, 16, 17,
and 18. The pistons are connected respectively
by connecting rods 19, 20, 21 and 22 to the usual
crank shaft 23.

A head 24 is provided for the engine block 10
and carries the spark plugs 25 in the usual man-
ner. This head, unlike the usual head is pro-

10

(CL 123—182)

vided with cpenings 26, 21, 28, and 29 which are.
located directly above the working pistons and
are a little over half as large in diameter. These
openings are provided with closing plugs 38, 31,
32, and 33 which may be integrally connected with
a cover plate 34 held in place by suitable stud
bolis 88. The plugs 36, 3f, 32, and 33 are made
to conform to the openings 26, 27, 28, and 29,
which are preferably circular, and the plugs are '
spaced from the plate 34 by integra] portions 38,

- 81, 38, and 33 of reduced diameter, so that a space
" is provided between each plug and the plate 34.
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The plugs 39, 31, 32, and 33 are provided with
piston rings 40,-4¢, §2, and 43 which make a close
fit with the interior of the openings, these being
bored out similarly to a cylinder for the pur-
pose. , .

The plugs 38, 21, 32, and 33 do not move in the
openings in the cylinder head, but the close fit of
the piston rings which are provided on them per-
mit leakage from the combustion space of the

" main cylinder into the spaces above the plugs 30,

31, 32, and 33. The head 34 is provided with lon-
gitudinal grooves 44, 45, and 46 which connect

25 the openings 26 and 27, 27 and 28, and 28 and 29,
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so that all of these openings are connected to-
gether above the plugs 30, 31, 32, and 33. At the
center of the engine I provide a relief valve 471
which may be of any desired type and is shown
in the drawing as a spring pressed ball seated
upon an aperture leading from the groove 45 to
the atmosphere, : .

In the operation of the engine, the piston rings
40, 41, 42 and 43 are tight enough to prevent
any leakage into the space above the plugs dur-
ing the compression stroke. When the explosion
takes places, there may be slight leakage past
these rings into the spaces above the plugs, but
the pressure will soon build up in these spaces,
since the rellef valve 47 is held closed by the
spring, until the pressure will be sufficient to pre-
vent substantial leakage past the piston rings
under ordinary reduced load operation of the en-
gine.

However, as soon as full load is applied to the
engine and the throttle is wide open, the explo-
sion pressures increase enormously in the com-
bustion chamber, caused by an increased amount
of fuel in the combustion space and therefore in-.
creased compression. As the explosion takes
place some of the gases are forced upwardly past
the piston rings 40, 41, 42, and 43 into the spaces
above the plugs 39, 34, 32, and 33. Enough of
the gases leak up into these spaces at this time
to prevent, detonation. If the full load and full
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throttle conditions are mainta,ined then the pres-

.gures in these spaces begin to build up so much,
that, if it were not for the relief valve 41, gases
could no longer be forced past the piston rings.
This relief valve, however, is adjusted to permit
these gases to escape, so that at all times when
full load conditions obtain there can be a leak-
age past the rings which will elimmate detona-
tion.

The effectiveness of the leakage path will be
determined by the number, size, and tightness of
the rings 40, 41, 42, and 43. These rings should
-preferably have overlapping joints, as indicated,
-to cut down the leakage to a minimum. The
number required may be determined by a cut-
and-try method. By leaving the relief valve open,

rings may be added until the leakage is small.

enough so that it will not interfere with the nor-
. mal operation of the engine at reduced loads.
When this condition is obtained the number of
rings will be sufficient. The relief valve 41 may
then be adjusted by adjusting the pressure of the
spring, so that it will open under full load con-
ditions just sufficiently to prevent detonation.

This adjustment may be made by tightening-

the compression of the spring until detonation
occurs and then releasing it slightly.
. I have discovered that in order to eliminate
detonation and still maintain the efficiency of the
engine by providing g leakage path for excess
pressures developed at the time of the explosion,
it is necessary to have a leakage path of extremely
~ small cross-section and at the same time to have
a leakage path which will open into the combus-
tion space through a relatively long distance and
adjacent that portion of the combustion space
where the flame propagation, which causes deto-
nation, occurs. The arrangement illustrated com-
plies with these requirements The surfaces of the
plugs 30, 31, 32, and 33 are flush with the under-
side of the head and the lowermost one of the

rings 40, 41, 42, and 43, in each case, is closely .

spaced from these lower surfaces. Thus, the
opening of the leakage path is a circle which is
positioned slightly off center of the cylinder, as
shown in Fig. 3, but which acts in effect like a
relatively long crack in the head and extends

across a substantial distance of the upper end of

the combustion space.

‘While I have found the arrangement disclosed
in Figs. 1 to 3 to be effective in eliminating det-
onation in high compression engines, I may also
- utilize the pressures developed in the spaces above
-the plugs for operating some device which co-
operates in the running of the engine., Thus, in
Figs. 4 and 5 I have disclosed a modified form of
the invention in which the principle of the leak-
age pathis much the same. Here a four cylinder
engine is shown with a cylinder block 55, having
cylinders 56, 51, 58, and 59 provided with working
- pistons 60, 61, 62, and 63 connected by connecting
rods 64, 65, 66, and 6T to a crank shaft 68.

A head 70 is similar to the head 24 of Fig. 1
and is provided with openings T4, 72, 73, and 14
into which are fitted the plugs 15, 16, 17, and 18.
These plugs are held in position by a cover plate
19 which is secured upon the head 70 by bolts,
not shown, similar to the bolts of Fig. 2. The
plugs 15, 16, 11, and 718 are mounted upon thc
plate 79 by means of posts 80, 81, 82, and 83 which
extend up from the plugs and are secured against
the upper and lower surfaces of the plate, 19 by
suitable securing nuts which space the plugs from
the plate, as indicated.

The plugs differ from those descrxhed in con-
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nection with Fig. 1 in'that each is provided on -
the top surface with a flexible gasket 84 which is
secured agamst the upper surface of the plug by
means of securing nuts. The gaskets may be
made of leather, fiber, or other suitable material
which will withstand the conditions of use. The
gasket 84 is larger in diameter than the top of
the plug and the outer edge thereof ‘is turned up.
as indicated at 85 in Fig. 5, to form a one~way seal
for the leakage path, which acts similarly to the
leather washer on & plunger pump. Gases can
pass up past the piston rings into the space be-
tween the plug and the plate 79, but when they
try to pass in the other direction the edges of the
gasket 88 are crowded into the space so as to pre-
vent the return passage. This maintains a pres-
sure in the space above the plug because any leak-
age past the rings caused by an explosmn will tend
to build up.this pressure.

The openings 11, 12, 13, and 14 are connected -
together by means of longitudinal grooves 86, 87,
and 88 cut in the under surface of the:plate 79,
as indicated, but. in this case there-is no relief
valve. However, the duct 89 communicates with
the space T1 at the forward end of the engire
and this duct leads to a flanged fitting 80 to which
the intake connection 81 of a-turbine 92 is con-
nected. The turbine 92 is positioned in front of
the engine adjacent the fan and is provided with
a shaft 93 upon which is mounted the blades 94
of an air supercharger 95 having an inley mani-
fold 96 which may open just behind the fan to
receive air from it. - The outlet 81 of the super-
charger 95 may be connected to an air inlet mani-

fold 98 leading directly to the carburetor- 99

which supplles the air and fuel mlxture to ‘the
engine.

In the operation of this an'angement pressure
is developed ir_1_ the spaces between the plate 79 °
and’ the plugs 15, 176, 17, and 78 -as the engine
operates. These gases under pressure are forced
out through the duct 89 into the turbine inlet 81
and drive the turbine 92, which in turn drives
the super-charger 95 ca.usmg air to be drawn
through the intake 96 and forcing it under pres-
sure into the air intake of the carburetor.-

When the engine is operating under idling: or
low-load conditions, the pressure may not be high

-enough to operate the turbine, but 'at these times

additional air under pressure is not necessary.
However, at full load with wide open throttle the
supercharger will operate. Thus, detonation is
prevented and at the same time the extra pres-
sures developed by .the explosion, which would
otherwise be wasted, are utxlized to drive tha
supercharger,

It will thus be seen that I have provided a sim-
ple head for an engine which has no moving
parts in it but which will eliminate detonation.
By means of my invention, therefore, it is possible
to operate a high compression engine on low-
test .fuels which would ordinarily cause terrific
detonation in such an engine with resultant loss
of power and deterioration of the various parts
of the engine. I am able to eliminate this deto-
nation by providing a very small leakage path for
the excess pressures to escape and in the modifi-
cation of Figs. 4 and 5 I provide a means to utilize
these excess pressures to aid in the operatmn of
the engine.

While the  excess pressures have been shown
in Figs. 4 and 5 as operating a supercharger, it
will be evident that any small piece of engine
equipment may be driven in this manner. "Also,
where such a piece of equipment is driven by these
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exrcess pressures, 1t Is not a3 important to main-
taln the leakage at a minimum, because the loss
of efclency in the explosion chambers is given
back to the engine by the operation of the acces=
sOky.

Since certain changes may be made in the above
article and difierent embodiments of the invention
could be made without departing from the scope
thereo?, it is inftended that all matter contained
in the above description or shown in the gccom-
panying drawings shall be interpreted as 111ustra-
tive and not in a limiting sense.

It is also to be understood that the following
claims are intended to cover all of the generic and
specific Zeatures of the invention herein described,
and all statements of the scope of the invention

-which as a matter of language might be said to
181l therebetween.

Having described my invention what I claim-

as new and desire to secure by Letters Patent is:

1. In a high compression internal combustion
engine a cylinder, a working piston in said cylin-
der, a head for said cylinder, and means in said
head to provide a leakage path of such small
cross-section that explosive gases will leak into
said path when pressures develop which would
otherwise cause detonation, but said leakage path
will not interfere with the normal operation of
said engine. .

2. In a high compression internal combustion

engine a cylinder, a working piston in said cylin--

der, a head for said cylinder, means in said head
to provide a leakage path from said cylinder of

such small cross-section that leakage along said
"~ path will occur when pressures develop which
would otherwise cause detonation, but said leak-
age path will not interfere with the normal op-
eration of said engine, said path having an ex-
tended opening into said cylinder.

3. In a high pressure internal combustion en-
gine a cylinder, a working piston in said cylinder;
" a head for said cylinder, a separate chamber in
said head, means to provide a leakage path from
‘said cylinder into said chamber of such small

cross-sectional area as substant1ally to prevent

explosive gases from passing into said chamber
except when said pressures are sufficient other-
wise to cause detonation.

4. In a high pressure internal combustion en-
gine a cylinder, a working piston in said cylinder,
8 head for said cylinder, a separate .chamber in
sald head, means to provide g leakage path from
sald cylinder into said chamber of such small
cross-sectional area as substantially to prevent
explosive gases from passing into said chamber
except when sald pressures are sufficient other-

ic

3
wise to cause detonation, the opening of said leak-
age path into said cylinder extending for a reia-
tively long distance.

5. In & high pressure internal combustion en-
gine, a cylinder, a working piston in said cylinder,
a head on said cylinder, means providing a leak-
age path through said head, said means compris-
ing a plug fixed into an opening in said head and
having a groove around the circumference thereof

and a piston ring in said groove, the clearance

between said ring and the opening in said head

" being sufficient to provide a very small leakage

15

path through said head.

6. In a high pressure internal combustion en-
gine, & cylinder, a working piston ip said cylinder,
a head on said cylinder, a chamber in said head,

. there being a circular opening between said cham-
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ber and cylinder through said head, a plug fixed
in said opening and conforming to the walls
thereof, a groove around the circumference of
said plug, and a piston ring in said groove, the
clea.rance between said piston ring and the walls
of said opening being such that a leakage path is
formed between said cylinder and said chamber
such that explosive gases will pass irito said cham-
ber only when said pressures. are sufficiently high

"so that detonation would otherwise be caused.

7. In a high pressure internal combustion en-
gine, & cylinder, a working piston in said cylinder,
a head for said cylinder, a separate chamber in
sald head, means to provide a leakage path from
said cylinder into said chamber of such small
cross-sectional area as substantially to prevent
explosive gases from passing into said chamber

‘except when ‘said pressures are sufficient other-

wise to cause detonation, and means to relieve the
pressure in said chamber when it rises above a
predetermined value, :

8. In a high pressure internal combustlon en-
gine, a cylinder, a working piston in said cylinder.
a head on said cylinder, a chamber in said head,

" there being a circular opening between said cham- -

b5

ber and cylinder through said head, a plug fixed
in .said opening and conforming to the walls

- thereof, a groove around the circumference of said

plug, and a piston ring in said groove, the clear-
ance between said piston ring and the walls of
said opening being such that a leakage path is

formed between said cylinder and said chamber

such that explosive gases will pass into said
chamber only when said pressures are sufficiently
high so that detonation would otherwise be
caused, and means to relieve the pressure in said
chamber when it rises above a predetermmed
value

BERNARD C, FISHER.,



