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Specification of Letters Patent.

Patented Mar. 25, 1919.

Application filed August 5, 1918.. Serial No. 248,434,

To all whom it may concern:

Be it known that I. Arsa A. ProrrITT, o
citizen of the United States, residing at Gib-
son_City, in the county of Ford and State
of Tlliriois, have invented new and useful
Improvements in Internal-Combustion En-
gines, of which the following is a specifi-
cation.

This invention relates to internal combus-
tion engines, the broad object of the inven-
tion being to produce a practical and reliable
engine of the class referred to in which there
is an explosion or impulse in each cylinder
each revolution of the crank shaft.
While in the respect just noted, the engine
operates on the two-cycle principle, I elimi-
nate crank case compression and the vesist-

- ance or burden thrown upon the engine by
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reasott of such crank case compression, there- -

by enabling the engine to deliver greater
horse power in proportion to the bore stroke
of the cylinders and pistons.

A further object of the invention is to pro-
vide novel means for charging the cylinders
with explosive mixture in such a way that
the cylinders will not require valves and
valve mechanism of any kind, thereby élimi-
nating the cam shaft and all valve mecha-
nism, the mixture entering each cylinder
freely and uncontrolled by the valves, and
the burned gases leaving the cylinders
through ports which are covered and un-
covered by the pistons.

Another object of the invention is to pro-
duce an engine which will operate with high

-power efficiency under hydro-carbon oils of

- a lower grade than gasolene, the mixture be-
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ing heated to a high degree before it is
conducted into the combustion ‘chambers.
This results in fuel economy, a more highly
combustible mixture, greater power, and
greater freedom from carbon deposits.
Another object of the invention is to pro-

‘vide means for compressing and storing air,

eoncurrently with the charging of the cyl-
inders with their respective supplies of ex-
plosive mixture, said compressed air being
utilized in conjunction with the water cool-
ing system to promote a rapid circulation of
the water and also to cool the water by rea-
son of the cooled air mixing directly there--
with, such compressed air being also used
for pumping tires, maintaining the necessary
pressure in the fuel tank and for any other

purpose. ] o
With the above and other objects in view,

the invention consists in the construction,
combination ‘and arrangement of parts, as
herein described, illustrated and claimed.

In the accompanying drawings:—

Figure 1 is a side elevation of the engine
looking toward the intake side thereof.

Fig. 2 is a vertical longitudinal section
through the engine.

Fig. 8 is a vertical transverse section
through one of the power cylinders.

Fig. 4 is a vertical transverse section

through one of the pumping cylinders on’

the line 4—4 of Fig. 2.

Fig. 5 is an enlarged fragmentary vertical
sectional view of the mixture inlet valve
mechanism.

The engine contemplated in this invention
comprises a plurality of power cvlinders 1
and a plurality of pumping cylinders 2
which are preferably arranged in relation to
each other, as shown in Fig, 2, each. of the
pumping cylinders 2 being arranged be-
tween two power cylinders 1. Tor conven-
ience I have shown four power cylinders 1
and two pumping cylinders 2, each pumping
cylinder being adapted to charge the two
power cylinders located adjacent thereto and
on_opposite sides.thereof,

The power pistons 8 are connected to the
crank shaft 4 by the usual connecting rods
5, 6 designating a fly wheel on one end of the
crank shaft. 7 represents the crank case
which is adapted to contain oil, said crank
case having pockets 8 in which the cranks
dip in order to provide for what is known as
splash lubrication. The lubricating system
is also shown as comprising an oil supply
pipe 9. having branches 10 leading to the
main crank shaft bearings 11.

Extending avound all of the cylinders 1
and 2 is a water jacket 12 having a water
inlet 18 and a water outlet 14. Said jacket
is also provided with an air inlet 15 at one
end thereof, the air pumped into said jacket
under pressure. as will hereinafter appear,
mixing directly with and serving to cool
the water and also accelerate the circulation
of the water by driving the water alolig with
it said air passing with the water out
through the outlet 14 and to the radiator,
(not shown), where the water and air are
again separated, as will readily be under-
stood by those familiar with the art to which
this invention appertains.

Referring now to Fig. 1. the mixture
drawn from the carbureter 16 is carried
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through an intake manifold 17 to a plurality
of valve chambers 18 and after leaving the
chambers 18, the mixture is conducted
through pipes 19 into the power cylinders 1,
each of which has an internally arranged
nozzle 20 as shown in Figs. 2 and 3, each
nozzle discharging centrally of the combus-
tion chamber and just under the center of
the head of the-cylinder through which is
inserted a spark plug 21. The burned gases
in the cylinders 1 pass outwardly through
oppositely arranged exhaust ports 22 into
exhaust manifolds 23 extending along oppo-
site sides of the engine and thence to the
muffler or atmosphere. It will thus be seen
that the power cylinders are free from intake
valves and exhaust and therefore there is
no need for a valve operating cam shaft.
The explosive mixture enters each casing
18 at the bottom, passing by one or the other
of a pair of normally closed check valves 24
as best shown in Fig. 5.
ing the casing 18 passes by one of a pair of
normally closed check valves 23, controlling
the receiving end of the respective pipes 19,
hereinabove referved to. The casing 18 is
divided by a central partition 26 into two
separate compartments or chambers 27 and
98 as shown in Fig. 5, and each compartment
communicates with the adjacent pumping or
charging cylinder 2 by means of a port 29,
one of which is shown in Fig. 4. In each
pumping cylinder 2 there is arranged a cen-
tral partition 30 through which reciprocates
a piston rod 81 having fast thereon two pis-
tons 82 and 83, one operating above the par-
tition 80 and the other operating below said
partition. In the upward stroke of the pis-
ton 32, mixture is drawn in the chamber
above the partition 80 and in the return or
downward stroke of said piston 32, the mix-
ture is forced from said chamber and from
the charging piston into the combustion
chamber of one of the adjacent power cylin-
ders. Likewise, in the downward stroke of
the piston 88 a charge is drawn into the
chamber below the partition 30 and in the

“return or upward stroke of the piston 33,

stuch charge is forced into the combustion
chamber of the other adjacent power cylin-
der. It will thus be understood that the
mixture diawn through the intake manifold
into the valve casing 18 is first drawn inte
the charging cylinder 2 and then forced
back into the casing 18 and from there the
mixture passes one of the check valves 25
and continues through one of the pipes 19 to
the respective combustion chamber,

By reference to Fig. 2, it will be noted
that the ¢ranks 84 which control the strokes
of the pnmping pistons are offset ninety de-
grees from the cranks of the adjacent power
pistons. Referring to the three right hand
cylinders in Fig. 2, the compressing piston
is shown at the upper limit of its movement.

The mixture leav-
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~while the power pistons at opposite sides -

thereof are shown one half way down on its . :

working stroke and the other half way up
on its compressing stroke. When the pis-
tons are in the position just referred to, one
of the power cylinders has just been charged
with mixture received from the space below
the partition 30 in the pumping cylinder 2,
while the space above said partition 30 is
filled with mixture drawn in by the upward
movement of the upper piston 32.. It will
thus be seen that very little load or resist-
ance is imposed on the pumping piston which
merely reciprocates back and forth with an
easy smooth movement, drawing in a charge
of gas and then forcing the same with a light
pressure into one of the power cylinders.
The mixture is not compressed in the charg-
ing cylinder but is merely drawn into and
forced out of the same.

In order to provide for an eflicient Iubri-
cation of the pumping pistons and cylin-
ders, the piston rod 31 is of tubnlar forma-
tion, open at its lower end next to the
crank case and having the opposite. end
thereof controlled by a small check valve 35,

0il may thus reach the upper face of the up-

per piston 32. The space above the piston
32 forms an air compressing chamber 306
which 1s pierced by -an air port 37 through
which the air enters and leaves the chamber
36, the air being drawn into said chamber
during the down stroke of the piston 32 and
being forced through said port 37 during
the up stroke of said piston. 38 designates
an air intake manifold having two remotely
located air inlets 39, (see Fig. 1). In each
branch of the manifold there is arranged a
check valve 40 bevond which is an elbow 41
which communicates directly with the air
inlet and outlet port 37 of the respective
pumping or charging cylinder. Beyond the
opening 41, the manifold 38 is provided with
another check valve 42 for each branch/
From the manifold 38 a compressed air pipe
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43 leads to a storage tank 44 shown as ar- -

ranged at one end of the engine.

The stor- ~

age tank 44 is connected by means of a pipe .

45 to the air inlet opening 15 of the water
jacket as hereinabove described, cold air be-
g thus forced under pressure into the cir-
culating water of the cooling system, re-
ducing the temperature of the water accel-
erating the movement or circulation thereof
as hereinabove noted. A pipe 45 1s con-
trolled by a feed regulating valve 46 o that
more or less air may be forced into the eir-
culating water according to the season of the
vear and other conditions. ~ Oil reaching the
tank .44 from the chambers 36 of the charg-
ing cvlinders may be drained into the crank
case whenevér necessary by means of a pipe
47 containing a stop cock 48. ‘

The tank 44 is connected with the exhaust
manifold 28 by means of a pipe 49 which is
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controlled adjacent to the tank 44 by a low
pressure valve 50 which automatically opens
and relieves the pressure when it reaches a
predetermined degree in the tank 44. In
order to provide for utilizing the compressed
air for pumping tires and raising the pres-
sure in the fuel tank and for any other pur-
pose, said tank 44 is also equipped with a
high pressure relicf valve 51 and is also pro-
vided with a service nipple or connection 52
controlled by a stop cock 53. A stop cock 54
is arranged in the pipe 49 between the low
pressure valve 50 and the high pressure valve
51. Under ordinary working conditions, the
stop cock 54 is left open so that air under a
predetermined pressure passes through the
pipe 45 into the water jacket of the engine.
In case there is an excess pressure, the valve
50 automatically opens and releases such ex-
cess pressure. When it is desired to inflate a
tire or raise the pressure in the fuel tank,
the stop cock 54 is closed, which thereby cuts
out the valve 50. Then the air pressure in
the tank 44 may be raised to the limit allowed
by the high pressure valve 51. The com-
pressed air is then delivered through the nip-
ple 52 and a suitable pipe or hose applied
thereto to the service point.

From the foregoing description, taken in
connection with the accompanying drawings,
the operation of the engine will now be
understood. The explosive mixture drawn
from the carbureter 16 passes into the valve
chambers 18. Tt is then drawn into one of
the pumping and charging cylinders and is
forced therefrom into the casing or chamber
18 between the check valves 24 and 25. The
mixture is then blown past the check valves
25 serving to cool and clean the same. The
mixture then passes through the heated pipes
19 which are 1n free communication with the
combustion chambers, and are constantly
heated by the explosives, a portion of the ex-
panding mixture flowing through the pipes
19 but being checked by the valves 25.
Therefore, the explosive mixture is raised to
a comparatively high temperature before it
reaches the combustion chambers. This ren-
ders the mixture more combustible and it is
ignited more easily for that reason. Very
little load is imposed on the charging pistons
as they merely draw in the mixture and ex-
pel the same into the combustion chamber,
the result being that each power cylinder is
given a full and complete charge of fresh
mixture which travels the full length of the
combustion chamber, foreing out the burned
gases through the ports 22. It will also be
understood that there is an impulse in any
eylinder for each revolution of the crank
shaft and by reason of the arrangement of
the cranks, in the engine illustrated in the
drawings, and comprising four power cylin-
ders, there is an impulse for each ninety de-
gree movement of the crank shaft. Such

8

overlapping of the impulses thus produces
an engme having in effect a continuous
torque. By reason of the construction de-
seribed, the cam shaft is eliminated and also
the usual intake and exhaust valves with
which the cylinders of internal combustion
engines are ordinarily equipped for the pur-
pose of controlling the supply of mixture to
each cylinder and the exhaust of the burned
gases therefrom. The engine may be operated
with gasolene or a lower grade fuel oil, such
as kerosene on account of the heating of
the mixture before it reaches the combustion
chambers.

T do not desire to be restricted to the par-
ticular construction and arrangement here-
in shown and deseribed, it being obvious that

-arious changes in the form, proportion and

minor details of construction, may be re-
sorted to without departing from the prin-
ciple or sacrificing any of the advantages of
the invention.

I claim:—

1. In a multiple cylinder internal combus-
tion engine, the combination of a pair of
power cylinders, a charging cylinder ar-
ranged between .and adjacent to said power
eylinders, a crank shaft to which the power
pistons are connected at approximately one
hundred and eighty degrees offset, a double
charging piston operatively connected to said
crank shaft at a ninety degree offset from the
power pistons, and a partition in the charg-
ing cylinder, the charging piston having two
heads working at opposite sides of said parti-
tion, said charging piston operating in one
stroke to draw in a charge of explosive mix-
ture and at the same time expel another
charge into one power cylinder and in the
return stroke to draw in another charge of
explosive mixture and at the same time expel
a charge into the other power cylinder, and a
compressed air tank in communication with
one end of the charging cylinder beyond said
charging piston.

2. In a multiple cylinder internal com-
bustion engine, the combination of a pair
of power cylinders, a charging cylinder ar-
ranged between and adjacent to said power
cylinders, a crank shaft to which the power
pistons are connected at approximately one
hundred and eighty degrees offset, a double
charging piston operatively connected to
said crank shaft at a ninety degree offset
from the power pistons, a partition in the
charging cylinder. the charging piston hav-
ing two heads working at opposite sides of
said partition, said charging piston operat-
ing in one stroke to draw in a charge of
explosive mixture and at the same time ex-
pel another charge into one power cylinder
and in the return stroke to draw in another

charge of explosive mixture and at the same.

time expel a charge into the other power
cvlinder, and a compressed air connection
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leading from one end of said charging cylin-
der beyond the compressing piston to the
water jacket of the engine.

3. In a multiple cylinder internal combus-
tion engine, the combination of a pair of
power cylinders, a charging cylinder ar-
ranged between and adjacent to said power

~cylinders, a crank shaft to which the power

pistons are connected at approximately one
hundred and eighty degrees offset, a double
charging piston operatively connected to
said crank shaft at a ninety degree offset
from the power pistons, a partition in the

“charging cylinder, the charging piston hav-

ing two heads working at opposite sides of
said partition, said charging piston operat-

. ing in one stroke to draw in a charge of ex-

plosive mixture and at the same time expel
another charge into one power cylinder and
in the return stroke to draw in another

. charge of explosive mixture and at the same
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time expel a charge into the other power
cylinder, a mixture supply, a valve chamber
located between said supply and the charg-
ing cylinder, inlet valves controlling com-
munication between said supply and said
valve chamber, pipes leading from said
alve chamber to said power cylinders, and
check valves controlling the receiving ends
of the last named pipes. '

4. In a multiple cylinder internal combus-
tion engine, the combination of a pair of
power cylinders, a charging cylinder ar-
ranged between and adjacent to sald.power
cylinders, a crank shaft to which the power
pistons are connected at approximately one
hundred.and eighty degrees_ offset, a double
charging piston operatively connected to
said crank shaft at a ninety degree offset
from the power pistons, a partition in the

charging cylinder, the charging piston hav-.

ing two heads working at opposite sides of
said partition, said charging piston operat-
ing in one stroke to draw in'a charge of ex-
plosive mixture and at the same time expel
another charge into one power cylinder and
in the return stroke to draw in another
charge of explosive mixture and at the same
time expel a charge into the other power cyl-
inder, a mixture supply, a valve chamber
located between said supply and the charg-
ing cylinder, inlet valves controlling com-
munication between said supply and said

‘valve chamber, pipes leading from said

valve chamber to said power cylinders, and
check valves controlling the receiving ends
of the last named pipes, the latter being in
freely open communication with the com-
bustion chambers of the respective power
cylinders.

5. In a multiple cylinder internal combus-
tion engine, the combination of a pair of
power cylinders, a charging cylinder ar-
ranged between and adjacent to said power
cylinders, a crank shaft to which the power

1,208,256

pistons are connected at approximately one
hundred and eighty degrees offset, a double
charging piston operatively connected to
said erank shaft at a ninety degree offset
from the power pistons, a partition in the
charging cylinder, the charging piston hav-
ing two heads working at opposite sides of
said partition. said charging piston operat-
ing in one stroke to draw in a charge of ex-
plosive ixture and at the same time expel
another charge into one power cylinder
and in the return stroke to draw in. an-
other charge of explosive mixture and at
the same time expel a charge into the other
power cylinder, a mixture supply. a valve
chamber located between said supply and
the charging c¢ylinder, inlet valves control-
ling communication between said supply and

said valve chamber, pipes leading from said.

-alve chamber to said power cylinders, and
check valves controlling the receiving ends
of the last named pipes, the latter being
provided at their discharge end with mnoz-
7les located within the combustion cham-
bers of the power cylinders and terminating

centrally of the combustion spaces and in

juxtaposition to the ignition elements.

6. In a multiple cylinder internal com-
bustion engine, the combination of a pair
of power cylinders, a charging cylinder ar-
ranged between and adjacent to said power
evlinders, a crank shaft to which the power
pistons are connected at approximately one
hundred and eighty degrees offset, a double
charging piston operatively connected to
said crank shaft. at a ninety degree offset
from the power pistons, a partition in the
charging cylinder, the charging piston hav-
ing two heads working at opposite sides of
said partition, said charging piston operat-
ing in one stroke to draw in a charge of ex-
plosive mixture and at the same time expel
another charge into one power cylinder and
in the return stroke to draw in another
charge of explosive mixture and at the same
time expel a charge into the other power
cylinder, an air inlet pipe communicating
with the space in the head portion of the
charging cylinder and having check valves
at opposite sides of such point of communi-
cation, and a compressed air tank into which
said pipe discharges.

7. In a multiple cylinder internal combus-

tion. engine, the combination of a pair of
power cylinders, a charging cylinder ar-
anged between and adjacent to said power
cylinders, a crank shaft to which the power
pistons are connected at approximately one
hundred and eighty degrees offset, a double
charging piston operatively connected to
said crank shaft at a ninety degree offset
from the power pistons, a partition in the
charging cylinder, the charging piston hav-
ing two heads working at opposite sides of
said partition, said charging piston operat-
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ing in one stroke to draw in a charge of ex-
plosive mixture and at the same time expel
another charge into one power cylinder and
in the return stroke to draw in another

scharge of explosive mixture and at the same

time expel a charge into the other power
cylinder, a pipe leading from the chamber
in the head portion of the charging evlinder,
a compressed alr storage tank into which
said pipe discharges, a pipe leading from
said tank to the exhaust pipe of the engine,
high and low pressure valves controlling
communication between said tank and the
last named pipe, a stop cock in the last
named pipe between said high and low pres-
sure valves, and a valve controlled service
ontlet for said tank.

& TIn a multiple cylinder internal combus-

tion engine, the combination of a pair of.

power evlinders, a charging cylinder ar-
ranged between and adjacent to said power
cvlinders, a crank shaft to which the power
pistons are connected at approximately. one

8

hundred and eighty degrees offset, a double
charging piston operatively connected to
said crank shaft at a ninety degree offset
from the power pistons, a partition in the
charging cylinder, the charging piston hav-
ing two heads working at opposite sides of
sald partition, said charging piston operat-
ing in one stroke to draw in a charge of ex-
plosive mixture and at the same time expel
another charge into one power cylinder and
in the return stroke to draw in another
charge of explosive mixture and at the same
time expel a charge into the other power

“eylinder, a pipe leading from the chamber

in the head portion of the compressing cyl-
inder, a compressed air tank into which

~said pipe discharges, a pipe leading from

said tank to the water jacket of the engine,
an air feed regulating valve controlling the
last named pipe, and a pressure relief valve
for said tank.
In testimony whereof I affix my signature.
ARBA A. PROFFITT.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
‘Washington, D. C.”
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