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This:invention-is a continuation-in-part of my prior ap-
‘plication Seriat Number 129;684, which was-filed ‘August
'7,:1961; now Patent'Number 3,150,646, -

‘This: invenition relates:to-internal combustion-engines.of
“the rotary type. Specifically, -these 1mprovements €on-
“tern the counterbalancmg of -the-rotorsin engines of this
-elass which-employ sliding varie type pistons or impellers
iin‘their operafions.

“IThestracture 'of my: prror case: employs around, shdmg
‘vatie ‘type totor Wwhich :is 'eccentricallymounted in a
“gircolar-rotor: chamber 'of+a larger ‘diameter. “The sliding
wanes extend an uneqhal-distance outward from this-rotor
“Wheil ‘they engage the inner ‘peripheral surfaces of the
‘rotor.chémber ‘and ithus-exert -an unequal force from:the
‘rotor ‘axis.

To comiperisate:for the: unequal force disteibution it was
“figcessaty *to ‘provide ‘my :prior structurs with-a “se¢ond
‘¥otor ‘chamber. - This ‘second :chamber is ' positioned “so
‘that its ‘eccentric mounting is diametricaily opposed from
‘the éccéntric:mounting of thefirst chamber. = The ‘opposed
‘iountings ‘insure that ‘the: unequal forces éxerted by the
sliding “vanes of -one ‘Totor “arevequalized by ‘the'unequal
“forces exerted ‘by ‘thie isliding vanes .of the rotor in ‘the
oppoq d.chamber,

‘The ‘primary’ 1mprovement of "this invention :is ‘that it
provides for a rotary “engine a‘self oompensatmg sliding
Vdne type: Totor which will maintain -itself in a ‘constant
“State -of balafice' during all -enginé operating speeds

SA partlcular arrangénivent -for the rotary engine’s com-
‘ponents is -employed ‘to “accomplish - this ‘improvement.
THis 'arran"ge‘ment fequires -the ‘use “of a‘balanced rotor
“wheel, -an” éven ‘number of sliding vanes ‘which are:to'be
‘fposrnoned ‘aboiit the rétor in: dlametrlcally opposed -pairs,
“rand-an elhptlcal shaped rotor ‘chamber-in'which the rotor
iassembly is ‘coaxially posmoned This ‘arrangement ‘in-
“gures ‘that all ‘forces ‘are ‘€qual: and-opposits as ‘they act
from ‘the axis: of the" assembly These equal forces mdin-
“tainthe rotor assembly-in a-constant stable condition.

The manner- thfough ‘which the  ¢ounterbalancing is ¢b-
“tained ‘will be more fully understood by ‘reference to the
f‘.accompanymg drawmg The-illustrations-of the drawing
“are-as follows:

-FIGURE ‘1-illustrates a s1de elevation ‘of ‘a single rotor
‘engine -apparatus.

FIGURE 2 ‘illustrates the apparatus rotor ¢hamber ‘and
“the positioning of ports, chambers and components therein.

‘FIGURE 3 illustrates-a’'suitable mechanism for enter-
inga liquid-fuel into the apparatiis.

‘Reférring “to FIGURES 1 “and - 2, an’ dpparatus outer
““casing or ‘housing 1 is “sectioned -and -formed-'so ‘as to
“provide:an elliptical shaped rotor-chanmiber 2 and-to eritase
‘in-thi$ ‘chamber 2 -a-shaft-3 and a'rotor 4. The rotor 4
-isto ‘be ‘machined, keyed or-otherwise ‘affixed to-the:shaft
3-and‘the-shaft then' mouited in bearings-8 containéd ‘in
“the ‘sides “of ‘the. ‘housing 1, ‘the mouiting to provide a
“common axis for the chamber 2; the 'shaft 3 and the
rotor-4,

“The rotor 4 is‘provided with'an even number of 1rnpeller
vanes 6 whith are slideably ‘contained in‘slotted opéenings
'5. The opénings 5 are equidistantly spaced about the
outer Ccitcumfétence of the rotor and arranged so as'to
‘ ,permlt the 1mpe11er vanes'$ to slide toward and away from
“the common ans The illistrated compression springs 7
.are a suitable means for maintaining the outward éxtrém-
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ities.of the vanes 6 against the inner peripheral wall of the
chambér 2.

The diameter of the rotor.4 corresponds to the short
diameter of ‘the “elliptical chamber 2 .thereby providing
slideable contacts between the rotor ‘4 and ‘the inner

_peripheral surfaces of the chamber 2 at points A and B.

The slideable contacts at A and'B divide the chamber 2

into" two -diametrically opposed and equal compartments

Cand D. The impeller vanes. 6 further divide these com-
partments 'C ‘'and D into cavities which constantly change
shape and cubic displacement as the vanes 6 pass through
them during a rotation cycle of the rotor 4.

The important and critical feature of ‘this invention is
that, when ‘these cavities change ‘their shape and cubic
displacement in ofie compartinent, C or D, they maintain

an exact proportion-with the diametrically opposed cavity

in the opposite compartmert.

~Anintake port 9 i§ providéd in an extremity of compait-
ment C and a check valve opening 18 is contained in the
opposrte exifemity of this compartment.  The check valve
opening 10 contains a suitable chéck valve means i1

! through which communication with an’ air receiver chami-
ber 12 is had.

i ‘Atmospheric air is drawd into the rotor chamber com-
partment-'C by suction forces credated behind .each im-

peller vane 6 as it passes through and awdy from the

intake port 9. . This drawn in atmospheéric air is forced
toward the point A by'the next following impeller vane 6

‘and the eccentric -contour, €xistifig between the rotor 4

and the rotor chamber 2, serves to compress and to pass
the drawn in air from the compartment C, through the
cheék vilve 11.and into the air receiver chamber 12.

The air receivér chambér 12 is communicated with a
combustion ‘chamber 14 throtigh a bore 13. This ar-

‘rangément allows the compréssed air to flow from the air

receiver chamber 12, through the bore 13, into the combus-
tion chamber 14 and to be re-entered into the compartment
D through the thrust tube 17.

A suitable fuelirig mechanism 15 (detailed in FIGURE
3) isprovided.. This mechanism has an outer Housing 19
which is adapted to be press fitted into the bore 13 between
the air receiver chamber 12 and the combustion chaniber
14.  The mechanism may be held firmly in place by cap
screws. 20. ‘A needle valve casement 21 .is suitably
mounted within the housing 19 in a manner which ex-
tends a'needle valve seat 26 and fuel orifices 25 to a posi-
tion in close proximity with the combustion chamber
check valve 27." A pressured fuel lite (not illustrated)
attached to the fitting 22 forces fuél into the duct 23.
Thus, when the needle valve 24 is disengaged from the
needle valve seat 26, fuel is forced through the fuel orifices
25 and sprayed into the area surrounding check valve 27.

‘The “engine is started' by directing an electric’ current
through ‘an ignition device 16 and turning the shaft 3 'with
a “starting ‘motor or a crank. Turning the shaft 3 starts
the flow '0f ‘air through the apparatus as hereinabove de-
scribed. "~ After starting the flow of air through the ap-
paratus, ‘a pressure applied-to:-unseat the needle valve 24
causes fuel to enter the air stream. ' The ‘spraying: of the
fuel into the 4ir stream forms a carburetted fuel-air mix-

‘ture which “is carried into the combustion chamber ‘14

where it is ignited by the ignition device 16.
The explosive force created by the ignition of the fuel-
air mixture acts to close the.check valve 27, thereby direct-

ing the explosive force through the thrust tube 17. The

opening of the thrust tube 17 is aligned so as to direct the
force of the explosion onto the exposed part of the reverse
side of the impeller vanes 6. The explosive forces drive
the impeller vane 6 away from the thrust tube 17; which,
in turn, causes the shaft assembly to rotate.

“The exhaust gases are expelled from the compartment
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D by the next following impeller vane 6 as it passes the
exhaust port 18.

Ad imp8rtant restlt of this invention is an improve-
ment on the concept of eréating aitd utilizing a vacuum
force of the explosion onto the exposed pait of the revetse
charges which are to be drawn into the coibustion €ham-
ber 14.

This concept was first advanced in my referenced prior
application, Serial Number 129,684.

The vacuum force is created within the respective struc-
tures by positioning the thrust tube openings 17 a linear
distance in the direction of rotation from the contact point
A, The drawn in atmospheric air will be forced from the
compartment C and through the check vaive 11 as the
iipelier vaties 6 pass ifito the centact point A as hereinbe-
fore explained. As the rotation contiiiues the guses which
are in the compartment D) will be forced aheéad of each
impeller vane 6 and a vacuum force will thereby be ¢reated
in the area between the point A and the thrust tube opér=
ing 17.

The vacuum force is utilized in both my prior and the
present structures to set up a pressure imbalancing action
between the combustion chamber 14 and the air receiver
chamber 12. When an impeller vane 6 passes through the
opening 17 a portion of the burning gases will be drawn
from the combustion chamber area below that of the air
receiver chamber, Reducing the pressure allows a new
charge of air and fuel to be forced into the combustion
spate 14 by the ther greater pressure in the air receiver
compartment 12,

The improvertent in this concept results from the fact
that thete is fiore vacuum creating area in a shorter linear
distance in an elliptical chamber than in my prior round
chamber. The increased vacuum creating area of the
elliptical chamber provides a more rapid vacuum build
up and hence a more positive force to pull the butned
gases from the combustion chamber 14.

The use of an elliptical chamber makes possible the
creation of a vacuum force which is suificient to snap
open the spring type valve 27 as the impeller vane 6
passes the thrust tube opening 17. Moreover this force,
being built up in a relatively. short distance (which may
be measured in degrees of shaft rotation), allows the
new charge to be entered into the combustion chamber
14 in less degrees of shaft rotation and the combustion
can therefore act on the reverse side of each impeller vane
6 for a greater length of time.

The ignition device 16 is required to ignite the initial
fuel-air charge and subsequent charges may be ignited
with the device 16 or may be ignited by the preceding
charge. The engine operates with a substantially constant
force directed into the compartment D with slight pulsa-
tions being created by the hereinabove described vacuum.

Construction of the apparatus is not complex. How-
ever, precision and balance are required in its manufac-
ture. Care must be exercised to assure that the sidewalls
of the rotor chamber 2 and the rims of the rotor 4 are
machined to provide a smooth, slideable and a reasonably
close fit so as to prevent compression loss. The impeller
vanes 6 must be conformed to the slotted openings 5 and
be balanced in size and weight. A lubrication means (not
illustrated) must be provided for the bearings 8 and all
other wearing surfaces.

The rotor 4 should be designed to rotate at high speeds
as the power from the apparatus will depend upon kinetic
energy which will be proportionate to the speed and weight
~ of the rotor 4. Hence there is a need for precision and
balance in the manufacture of the rotor 4, the slots 5,
springs 7 and the vanes 6. When such precision and bal-
ance are provided and the shaft 3 is coaxially positioned
in the chamber 2, the elliptical contour of the chamber 2
will automatically provide a constant counterbalance for
the rotor 4 at all engine operating speeds.

It will be obvious to those familiar with this art that
an apparatus can be constructed to contain a series of
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4
rotors 4 on a2 common shaft 3 and that the rotor. as-
semblies of such apparatus can be counterbalanced ac-
cording to the teachings set forth in this specification.~- Fhe
rights to all such modifications which fairly fall within
the scope of the following claims are hereby reserved.,

I claim:

1, The combination of a round rotor wheel mounted
osito a shaft whereby said wheel and said shaft turn in
unison on a common axis; an even number of slotted
openings equidistantly spaced about and extended from
the peripheral surface toward the axis of said wheel; an
impeller vane slideably mounted within each such slotted
opening; an elliptical shaped chamber having a minor
diameter equal to the diameter of said wheel; openings
through the sidewalls of said chamber, said shaft mounted
in said openings in a manner whereby said wheel is co-
axially positioned within and makes slideable contacts with
the inner peripheral surfaces of said chamber at points
cortesponding with said minor diameter thereby form-
ing two diametrically opposed and equal compartments
in said chamber; a means for extending said impeller
vanes outward from the axis of said wheel and thereby
holding them slideable against the inner peripheral sur-
faces of said chamber; an air intake port through a wall
of said chamber at a point in close proximity with one
said slideable contact point and an air discharge -port
through a wall of said chamber at a point cooperative
with the slideable contact point opposite from said first
named contact point, said intake and discharge ports
positioned within one of said compartments of said cham-
ber; a thrust tube opening through a peripheral wall of
said chamber a linear distance from said second named
contact point and an exhaust gas port means through-a
wall of said chamber in close proximity with said first
named contact point, said thrust tube opening and said
exhaust gas port positioned in the compartment of said
chamber opposite from said first named compartment;
an air receiver chamber outward from said elliptical
chamber and communicated therewith through a spring
type check valve means positioned in said air discharge
port; a combustion chamber outward from said- elliptical
chamber having a thrust tube extension terminating in
said thrust tube opening; a bore containing a spring type
check valve means in the said combustion chamber in
the extremity thereof opposite from said thrust tube. ex-
tension, said bore communicating said combustion cham-
ber with said air receiver chamber; and a valve means
for entering a liquid fuel within the said air receiver
chamber; the said combination operative in a manner
whereby said wheel rotates within said elliptical chamber;
whereby the side surfaces of said impeller vanes and the
rims of said wheel form a running seal with the sidewalls
of said elliptical chamber; and whereby each extended im-
peller vane has a diametrically opposed impeller vane ex-
tended an equal distance from the axis of said wheel.

2. A rotary engine apparatus comprising the combina-
tion of a series of round rotor wheels of uniform diam-
eters, said wheels mounted onto a shaft whereby said
wheels and said shaft turn in unison on a common axis;
an even number of slotted openings equidistantly spaced
about and extended from the peripheral surface toward
the axis of each such wheel; an impeller vane slideably
mounted within each such slotted opening; an elliptical
shaped chamber for each such wheel, said elliptical cham-
bers uniform in size and having minor diameters equal to
the diameters of said wheels; openings through the side-
walls of said chambers, said shaft mounted through said
openings in a manner whereby each such wheel is coax-
ially positioned within and make slideable contacts with
the inner peripheral surfaces of its respective chamber at
points corresponding to the minor diameter thereof, such
mounting forming two diametrically opposed and equal
compartments within each such elliptical chamber; a
means for extending said impeller vanes outward ‘from
the axis of said wheels and holding them slideable against
the inner peripheral surfaces of said elliptical chambers;
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an air intake port through a wall of each such elliptical
chamber at a point in close proximity with one-of the
slideable contact points therein and an air discharge port
through a wall of each such elliptical chamber at a point
cooperative with the slideable contact point opposite from
said first named contact point;. the intake and discharge
ports for each such chamber being positioned witiin one
of said compartments of the ‘said chamber; a thrust tube
opening through a peripheral wall of each such elliptical
chamber a linear distance from §aid second named contact
points and an exhaust gas port means throngh ‘a wall 'of
each such chamber in ‘close proximity with said first
named contact points, the thrast tube opening-and exhaust
gas ports for each such chamber being positioned in the
compariment of said. chamber opposite from said: first
named -compartment; an air’ receiver chamber cutward
from each such elliptical chamber, said air receiver cham-
ber communicated with is respective elliptical chamber
through a spring type check valve means positioned " in
said chamber’s air discharge port; a combustion .chamber
outward from each such elliptical chamber, each: such
combustion chamber having a thrust tube extension which
is communicated  with' its respective - elliptical chamber
through said chamber’s thrust tube opening; a bore con-
taining a spring type check valve means in each such
combustion chamber ‘in the -extremity .thereof opposite
from said thrust tube extension; said bores communicat-
ing each such combustion chamber with its réspective air
receiver chamber; and a valve means for each such re-
ceiver compartment adapted to énter a liquid fuel therein.

3. The combination of a round rotor wheel mounted
onto a.shaft whereby said wheel and said shaft turn in
unison on a common. axis; an’even number. of slotted
openings equidistantly ‘spaced about and extended from
the peripheral surface toward the axis of said wheel; an
impeller vane slideably contained within each such slotted
opening; an elliptical ‘shaped: chamber having a’ minor
diameter equal to the’ diameter of said wheel; openings
through the sidewalls of said elliptical. chamber, said
shaft mounted in said openings in a manner whereby said
wheel is coaxially positioned within and’makes slideable
contacts with the inner peripheral surfaces of said ellip-
tical ‘chamber at points corresponding -with said ‘minor
diamster thereby. forming two diametrically "opposed and
equal compartments in said. elliptical chamber; a’ means

for extending: said impeller vanes outward from the axis

of said wheel and thereby holding them slideable against
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the inner peripheral surfaces of said elliptical chamber;
a combustion chamber outward from said elliptical cham-
ber having a spring type check valve means in an extrem-
ity thereof; a restricted tubular type adit communicating
the said elliptical chamber with. the said combustion
chamber, the said adit positioned in the extremity of said
combustion chamber opposite from said check valve
means and-entered info one of the said equal compart-
ments of said elliptical chamber a linear distance from one
of the said slideable contact points and an ajr receiver
chamber outward from said elliptical chamber and com-
municated therewith through a spring type check valve
means contained in a bore through a wall of said elliptical
chamber ‘in the compartment opposite ‘from the first
named compartment, said combination operative in a man-
ner ‘whereby the said wheel rotates within said elliptical
chamber; whereby the side surfaces of said impeller vanes
and the rim of said wheel form a running seal ‘with the
sidewalls of the said elliptical chamber, whereby pres-
surized gases are expelled through the said spring type
check valve in ‘said bore in the second named compart-
ment as said vanes pass through said slideable contact
point and into said -first named compartment; and where-
by a vacuum force is created in the said linear distance
between said slideable contact point and said adit which
is- sufficient to open the said spring type valves as said
vanes are passed through said adit thereby causing air to
circulate from the second named compartment into the

. first named compariment.
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