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PATENT OFFICE

2,175,463 o
INTERNAL COMBUSTION MOTOR

Ivan P. Haring, Houston, Tex., assignor of two-
thirds to Thomas L. Cummings, Harris County,

Tex.

Application January 3, 1938, Serial No. 182,939 -

6 Claims. (CL 123—75)

This invention-relates to an internal combus-
-tion motor. . '
The invention embodies certain improvements
over that type of motor disclosed in co-pending
5 application, Serial No. 107,791, flled October 27,
1936, which matured to Patent No. 2,134,786,
granted November 1, 1938.
An object of the invention is to provide novel
means for supplying the motive fiuid to the mo-
10 tor cylinders whereby the motive fluid will be
thoroughly broken up and vaporized and deliv-
ered to the motor cylinders in a high combustible
state. .
It is another object of the invention to provide
an suxiliary compression drum or similar recep-

.o

Ea)

tacle which is connected with the combustion

chambers of the motor and in which a portion of
the pressure from the chambers-is stored under
compression with means for connecting said
pressure receptacle or drum into the fuel feed
tank whereby pressure is applied to the fuel in
the tank to effect the feeding of the fuel and with

means for connecting said pressure receptacle

with the carbureter device to the end that the
fuel, as fed to the carburetor device, will be sub-

jected to a blast of the hot compressed vapors -

delivered from the pressure receptacle or drum.

A further object resides in the provision of
novel means for scavenging the cylinders.

With the above and other objects in view the
invention has particular relation to certain novel
features of construction, operation and arrange-
ment of parts, an example of which is given in
this specification and illustrated in the accom-
panying drawings, wherein—

Figure 1 shows a longitudinal, sectional view
‘of the motor. »

Figure 2 shows a plan view of the pressure
drum and auxiliary supply tank showing the
valve controlling means associated therewith.

Figure 3 shows a front, elevational view, partly
in section, taken on the line 3—3 of Figure 1.

Figure 4 shows a cross-sectional view of the
pressure drum and the control valves associated
therewith.
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PFigure 5 shows a sectional view of a cylinder -

‘with the piston approaching the end of its back

stroke, showing the exhaust valve fully opened

and the initial opening of the air valve. _
PFigure 6 shows a sectional view of the cylinder
taken at right angles to the view shown in Fig-
ure 5 showing the piston at the beginning of com-
pression stroké at which time the exhaust valve
and air valve are both closed and showing the

55 fuel valve open and the pressure valve closed.

Figure 7 shows a sectional view of the piston
as shown in Figure 5 with the piston at the end
of compression stroke and all valves closed for

- firing.

Figure 8 shows a sectional view of the cylinder
as shown in Figure 6 with the piston on power
stroke with the pressure valve open to admit air,
or the products of combustion, into the pressure
receptacle. - :

Figure 9 shows a cross-sectional view taken
on the line 9—9 of Figure 5, and

Pigure 10 shows an outer end view of a cylin-
der. : '
Referring now more particularly to the draw-
ings wherein like numerals of reference designate
similar parts in each of the figures, the numeral
I designates an approximately circular casing
having the circular front and rear end plates 2
and 3 secured thereon and enclosing the crank
chamber 4. The front and rear plates 2 and .3
have suitable aligned bearings 5 and 6 where-
in the crankshaft 1 is mounted to rotate. This
crankshaft has the oppositely arranged eccentric
wrists 8 and 8 and mounted on the casing are the
front and rear series of cylinders 10 and 10, re-
spectively.

In the respective cylinders are the series of
pistons 12, {3 which are connected to the corre-
sponding wrists by the connecting rods 4, I5 as
shown. _

In the present illustration a radial type of
motor is shown and on the forward end of the
crankshaft is s propeller 16 and between the pro-
peller and the casing and fixed on the crankshaft
there is an air current generator |7 which is en-
closed by a suitable housing 18. This housing has
a discharge pipe 19 which is connected into
a circular air manifold 20. This manifold has
the branches 24 which are connected into the
heads of the respective cylinders and which are
controiled by the inwardly opening air valves 22
mounted in the cylinder heads on the stems 23
and the conventional springs 24 are provided to
normally maintain the air valves closed. Leading
outwardly from the cylinder heads are the ex-
hatst pipes 25 which are controlled by the in-
wardly opening exhaust valves 26 mounted on
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the stems 271 and normally held closed by the

springs 28. ‘These exhaust valves are shown as
exhausting into the free atmosphere separately
but it is obvious that they may be connected,
it desired, into a common exhaust manifold. The
numeral 29 designates a pressure receptacle. In
the present instance this is shown in the form of
a drum. The numeral 38 designates a pressure

50




10

20

25

30

35

40

55

70

b{]

‘valves in a conventional manner.

2

manifold and leading from it and entering the
drum there is a pipe 31. The pressure manifold
30 is connected with the outer ends of the re-
spective branches 32 leading out from the cylin-
der heads. Upon starting of the motor a portion
of the air in the cylinders will be forced out
through the branches 32 into the manifold 30 and
thence through the pipe 31 into the pressure
drum 29 and after the motor has started a por-
tion of the gases on back stroke, under pressure,
will be forced out through said branches into
the manifold 30 and thence through the pipe 31
and into said drum to maintain the reqiired
pressure in the drum. The branches 32 are con-
trolled by the inwardly opening exhaust valves
33 in each cylinder head, said valves being fixed
on the outwardly extended stems- 34 and nor-
mally held closed by the pressure springs 35. |

There is an intake manifold 36 which is con-
nected into the respective cylinders through the
intake pipes 37 which are controlled by the in-
wardly opening jntake valves 38 in the cylinder.
These valves are mounted on the outwardly ex-
tended stems 39 and are normally held closed by
the pressure springs 480.

The numeral 41 designates an auxiliary fuel
supply tank into which motive fluid is fed from
a main supply tank, not shown, through the sup-
ply pipe 42. A conventional pump may be em-
ployed for feeding the motive fluid into the auxil-
jary tank 41, if desired. A delivery pipe 43 leads
from the auxiliary supply tank 41 and is con-
nected into the valve casing. 44 and this valve
casing is connected to the cross-connection 45
as more clearly shown in Figures 1 and 4. This
cross-connection 45 encloses a mixing chamber
46 and leading from the valve casing #4 into the

mixing chamber there is a tapered valve seat 47 -

which is controlled by a needle valve 48 having a
threaded connection with the outer end of the
casing 44 and having a surrounding stuffing box
49 as shown. A controlling arm 50 is attached

to the outer end of the needle valve 48 as more

clearly shown in Figures 1 and 2.
The mixing chamber 486 is connected into the

" intake manifold 36 through a tubular connection

51 which has a Venturi passageway 52 leading
outwardly from said chamber.

One end of the pressure drum 28 is connected
into the top of the auxiliary fuel tank 41 by means
of a tubular elbow 53. Ieading from the pres-
sure drum 28 there is a nozzle pipe 54 contaimng
a screening element §8, as shown in Figure 4.
This nozzle pipe terminates in the valve casing
§6 in which the turnable valve 57 is seated. The

upper end of the valve 51 has an overturned arm’

58 which is connected with the arm 50 by means
of a cross-link 59, pivoted to said respective arms.
Any suitable valve controlling device, accessible
to the operator, may be employed for shifting

the arm 58 and thereby controlling the valves 48,

§7. The outer end of the cross-connection 35
may be closed by a suitable, removable plug 60.
The valve casing 56 is connected into the mixing
chamber 46 by means of a tubular connecting
nipple 6. This nipple €1 has a tapering nozzle
passageway 62 therethrough thus forming a blast
nozzle whereby the pressure vapor will be dis-
charged at high veloclty into the mixing cham-
ber 46.

The numerals 63, 64, §5 and 6§ designate, re-
spectively, the rocker arms for operafing the
The cycle of
operation of a cylinder is illustrated in Figures
5 to 8, inclusive. With the motor turning in a
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clockwise direction the firing order of the series
of cylinders 10 is one, three, five and seven and
the firing order of the series of cylinders i is
six, eight, two and four. Upon starting. of the
motor there will be sufficient air under pressure
stored up in the drum 29 to force the fuel into
the cylinders and thereupon the motor starts
firing. Conventional ignition means as 67 are
provided for igniting the charges. Thereafter a
portion of the gases, on power stroke, will be con-
ducted from the combustion chambers of the cyl-
inders into the drum 29 to maintain the required
pressure therein. The fuel in the auxiliary tank
41 will accordingly be subjected to the pressure
contained in the tank 29 and will be thereby
forced through the said pipe 43 and through the

_valve seat 47 into the mixing chamber 46 and

the mixture will pass thence through the Venturi
passageway. 52 into the intake manifeld 36 and

thence to the cylinder but after the air intake o

and exhaust valve have been closed. When the
motor is stopped-and the valves 48, 5T are actu-
ated to closed position the pressure fluid in the
drum 29 will be trapped and maintained under
pressure, the valve 48.preventing the feed of tha
motive fluid from the fuel tank &4i. Upon start-
ing the motor the valves 48, 57 should be actu-
ated to open position to permit a resumption of
the feed of the motive fluid. Should the pres-
sure in the drum 29 be reduced on account of
leakage, the pressure will be restored in the drum
28 while starting .the motor, the pistons 12, I3
acting as a pump for that purpose. As the motive
fluid is fed through the mixing chamber 46 it
will be constantly subjected to a blast of the hot
pressure vapor from the druim 29 through the
connecting nipple which connects the valve cas-
ing 56 with the cross-connection 45, the fluid
passing through the tapering nozzle passageway
62 being discharged at high velocity through the
mixing chamber. The motive fuel will also be
fed under pressure and the fuel vaporized in the
chamber 46 will be forced through the Venturi
passageway 52 and will thereby be further va-
porized forming a mixture which will enter the

. intake pipe 36. and will be delivered into the

motor. cylinders in a highly combustible state
and after the cylinders have been scavenged and
filled with clean air.

The cylinders will be thoroughly scavenged by
the air forced inwardly through the branches 21

‘and discharged outwardly through the exhaust

pipes 25 and clean air will be supplied to each
cylinder after each explosion.

When the piston is near the end of its back
stroke the exhaust valve 26 is fully,opened and
the air inlet valve 22 begins to open and is fully
openn when the piston reaches the end of power
stroke, as shown in Figure 5. As the piston be-
gins compression stroke the air valve and exhaus?t
valve both close and the fuel mixture valve 38
opens and again closes when the piston reaches
approximately the position shown in dotted lincs
in Figure 6. 'The valve 33 is at this time closed.
Thereafter all valves close and the piston con-
tinues to move to the limit of its compression
stroke as shown in Figure 7. After the com-
pression stroke and as the cylinder moves back-
wardly, as shown in Figure 8, the pressure valve
33 opens and air under compression, upon origi-
nal starting of the motor, and thereafter a por-
tion of the hot vapors, the products of combus-
tion, pass through the branch line 32 to the pres-
sure drum 29. - - e
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What I claim is: . )

1, A motor comprising a cylinder, a piston
therein, a pressuré container, & conduit leading
from the cylinder to the container, & mixing
chamber, fuel feeding means adapted to dis-
charge into said chamber, an intake conduit
jeading from the mixing chamber into the cyl-
inder, valves controlling the respective conduits,
means for igniting & charge in the cylinder, a
conduit leading from the container to the mixing
chamber, means for controlling the.valves where-
by, upon firing of the charge in the cylinder, upoa
power stroke, & portion of the pressure fluid will
be expelled from the cylinder and stored in the
container to maintain pressure therein and upon
beginning of the compression stroke fluid will
be forced through said conduit leading from the
container to feed a charge of motive fluid into
the cylinder. : g

2. A motor comprising & cylinder, a piston
therein, a container for fluid under pressure, &
_conduit leading from the cylinder to the con-
tainer, a mixing chamber, fuel feeding means
adapted to discharge into sald chamber, an in-
take pipe leading from the mixing chamber into
the cylinder, valves controlling said conduit pipe,
respectively, means for igniting & charge in the
cylinder, a conduit leading from the container
to the mixing chamber, means for controlling the
valves whereby, upon firing of the charge in the
cylinder, upon power stroke, a portion of the
pressure fluid will be expelled from the cylinder
and stored in the contalner to maintain pressure

therein and upon the beginning of .tHe compres- .

sion stroke fluld will be forced through said
conduit from the contdiner to feed a charge of
motive fluld into the cylinder, an- air pipe lead-
ing into the outer end of the cylinder, an ex-
haust pipe leading out from the outer end of the
cylinder and valves controlling said air pipe and
exhaust pipe. )

3. In an internal combustion motor a cylinder
having & head, a piston therein, & container for
fluid under pressure, & conduit leading from the
cylinder to the container, & mixing chamber, fuel
feeding means adapted to discharge into said

_mixing chamber, an intake pipe leading from the
mixing chamber into the cylinder, valves con-
trolling said condult and pipe, respectively,
means for igniting a charge in the cylinder, &
conduit leading from the container to the mixing
chamber, means. for controlling the valves

. whereby upon firing of the charge in the cylinder
a portion of the pressure fluld will be expelled,
upon power stroke, from the cylinder and stored

in the container to maintain pressure therein
and upon the ng of compression stroke
fluld will be forced through said conduit leading
from the container to feed & charge of motive
fluid into the cylinder, and valve controlled
means for creating & scavenging current through

“the head end of the cylinder. : .

- 4. In an internal combustion motor a cylinder
having a head, & piston therein, & container for

P fluld under pressure, & conduit leading from the

cylinder to the container, & mixing chamber, fuel

.fluld into the cylinder,

3

feeding means adapted to- discharge into the
mixing chamber, an intake pipe leading from the
mixing chamber into the’ cylinder, valves con-
trolling said conduit and pipe, respectively,
means for igniting a charge in
conduit leading from the container to the mixing
chamber, means for controlling the valves where-
by upon firing of the -charge in the cylinder a
portion of the pressure fluld will be expelled,
upon power stroke, from the cylinder and stored
in the container to maintain. pressure therein
and upon the beginning of compression stroke
fluid .will be forced through said conduit leading
from the container to feed a charge of motive
an air pipe leading into
the head end of the cylinder, and an exhaust
pipe leading out
said air pipe and exhaust pipe and means for
opening sald last mentioned valves upon exhaust
stroke of the piston. i )

5. In an internal
having a head, a piston therein, a container for
fiuid under pressure, & conduit leading from the
cylinder to the container, a mixing chamber, &
fuel feeding means adapted to discharge into the
mixing chamber, an intake pipe leading from the
mixing chamber into the cylinder, valves con-
trolling said conduit and pipe, respectively,
means for igniting &

the cylinder, & °

therefrom, vaives controlling .

charge in the cylinder, &

10
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combustion motor a cylinder %0

conduit leading from the container to the mixing g

chamber, means for controlling the valves
whereby upon firing of the charge in the cylin-
der a portion of the pressure fiuld wiil be ex-

- pelled, upon power stroke, from the cylinder and

stored in the container to maintain pressure
therein and upon the beginning of compression
stroke fluid will be forced through sald con-
duit leading from the.container to feed a charge
of motive fluid into the cylinder, an air pipe
jeading into the head end of the cylinder, and an
exhaust pipe leading out therefrom, valves con-
trolling said air pipe and exhaust pipe, means for
opening said last mentioned valves upon exhaust
stroke of the piston and means for forcing alr
under pressure through said air pipe into the
outer end of the cylinder. '

6. A motor comprising a cylinder, a piston
therein, a pressure container, & conduit leading
from the cylinder to the container, a mixing
chamber, fuel feeding means adapted to dis-
charge into the mixing chamber, ah intake con-
dult leading from the mixing chamber into the
cylinder, valves .controlling the respective con-
dults, a conduit leading from the container to
the mixing chamber, means for controlling the

valves whereby, upon firing of the charge in the -

cylinder, upon power stroke, a portion of the
pressure fiuld will be expelled from
and stored in the container to maintain pres-
sure therein I
pression stroke, fluid will be forced through sald
condult leading from & container to feed a charge
of motive fluid into the cylinder, and means for

the cylinder
and upon beginning of the com-

controlling the conduit which leads from the -

container to the mixing chamber. .
' , IVAN P. HARING. -
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