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) Turbine.

@ A turbine consisting of a central rotor (20) con-
nected with a shaft (10) and a plurality of annular
stators (30,50,70) and annular rotors (40,60). The
central rotor (20) is formed as a hollow frustum of
right circular cone so that it has an inner side and an
outer side wherein a number of curved channels
(204,205) are formed. The shaft (10) is axially in-
serted through the central rotor (20) and rotatably
supported by means of at least one thrust bearing.
Each annular stator or rotor has an outer side and an
inner side wherein a plurality of curved channels
(204,205) are formed. The central rotor (20) is
sealably mounted in the annular stators or rotors.
Driving gas flows through the curved channels
(204,205) formed in the central rotor (20) and the
curved channels (402,602) formed in the annular
stators or rotors so that the central rotor rotates in an
opposite direction relative to the annular stators or
rotors.
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This invention relates to internal combustion
engines, particularly to an internal combustion ro-
tary engine which consists of a combustor and a
turbine and, particularly, to a turbine.

A rotary engine is known as utilizing a rotor
which is enclosed in a chamber and rotated by an
expanding ignited gas to convert heat energy into
mechanical energy in order to perform work. The
motion of the rotor classifies known rotary engines
into different types, such as:

(1) Single-rotating engines: a plurality of rotors
respectively rotate at a certain angular velocity
and the center of its rotation does not move. A
typical example is the Malloy engine (United
States), which rotor is divided by a number of
vanes and rotates eccentrically in the chamber.
(2) Oscillatory-rotating engines: a plurality of ro-
tors respectively rotate about the center of rotat-
ing at a varying angular velocity, the chamber
volumes change as the rotors come close to
one another or away from one another. A typical
example is the Kauertz's engine.
(3) Planetary rotating engines: a rotor rotates in
a closed chamber which makes a planetary mo-
tion. A typical example is Wankel engine which
is installed in Mazda sport cars which are manu-
factured by Toyo Kogyu Co., Ltd. Japan.

However, each of the above-mentioned rotary
engines has four strokes during one cycle in the
enclosed space: intake, compression, power (or
combustion), and exhaust. Apex seals or blades
are necessary for separating the four strokes. Mo-
tor oil is also necessary for sealing and lubricating
interfaces between the rotors and stators. Such a
structure solves problems of motion conversion,
but, induces disadvantages, e.g., mechanical fric-
tion, combustion inefficiency, and-exhaust gas pol-
lution.

It is the purpose of this present invention,
therefore, to improve and/or overcome the above-
mentioned drawback in the manner set forth in the
detailed description of the preferred embodiment.

It is an object of the present invention to pro-
vide a turbine which does not use apex seals or
dividers, in order to reduce mechanical friction.

It is another object of the present invention to
provide a turbine which eliminates motor oil in
combustion chambers in order to reduce exhaust
pollutants.

It is still another object of this invention to
provide a turbine which has an improved mechani-
cal efficiency.

It is still another object of the present invention
to provide a turbine consisting of a central rotor
connected with a shaft and a plurality of annular
stators and annular rotors. The central rotor is
formed as a hollow frustum of right circular cone so
that it has an inner side and an outer side wherein
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a number of curved channels are formed. The shaft
is axially inserted through the central rotor and
rotatably supported by means of two bearings.
Each annular stator or rotor has an outer side and
an inner side wherein a plurality of curved channels
are formed. The central rotor is sealably mounted
in the annular stators or rotors. Driving gas, which
is the product of the combustion of fuel-and-air
mixture, flows through the curved channels formed
in the central rotor and the curved channels formed
in the annular stators or rotors so that the central
rotor rotates in an opposite direction relative to the
annular stators or rotors.
In the drawings:
Fig. 1 is an exploded view of an internal com-
bustion engine using a turbine in accordance
with a first embodiment of the present invention;
Fig. 2 is a cross-sectional view of the internal
combustion engine using the turbine in accor-
dance with a first embodiment of the present
invention;
Fig. 3 is a cross-sectional view showing the
deployment of channels respectively formed in a
central rotor and two annular rotors in accor-
dance with this invention;
Fig. 4 is a cross-sectional view taken along a
line 4-4 in Fig. 3 to show the channels formed in
a central rotor;
Fig. 5 is a cross-sectional view taken along a
line 5-5 in Fig. 3 to show the channels formed in
two annular rotors;
Fig. 6 is an exploded view of an internal com-
bustion engine using a turbine in accordance
with a second embodiment of the present inven-
tion; and
Fig. 7 is a cross-sectional view of the internal
combustion engine using the turbine in accor-
dance with a second embodiment of the present
invention.

Initially referring to Figures 1 and 2 of the
drawings, there is shown an internal combustion
engine using a turbine in accordance with the first
embodiment of the present invention. In the first
embodiment, a turbine is combined with a combus-
tor, however, a combustor can be a separate ele-
ment from a turbine in accordance with the second
embodiment of the present invention.

A central rotor 20 is formed as a frustum and
has a hole 208 axially formed therethrough. The
central rotor 20 has a substantially conical outer
side consisting of two conical faces 201 and 203
and a cylindrical face 202. The conical face 201 is
formed at the fore end of the central rotor 20. The
cylindrical face 202 is formed at the rear end of the
central rotor 20. The conical face 203 is formed at
the middle portion of the central rotor 20. The
conical face 201 has a more acute angle of slope
than that of the conical surface 203.
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A number of, e.g., two, series of curved chan-
nels are formed in the conical face 203. A first
series has several, e.g., three, curved channels
204. A second series has a corresponding number
of, i.e., three, curved channels 205. Preferably,
each of the curved channels 204 and 205 has a
curved form as shown in Figure 3 of the drawings
and a U-shaped form as shown in Figure 4. Fore
ends of the curved channels 204 are merged into
the conical face 201.

Moreover, there are provided a corresponding
number of, i.e., two, grooves 206 and 207 circum-
ferentially formed in the outer side of the central
rotor 20. The curved channels 204 are commu-
nicated with one another by means of the groove
207, so that the pressure in the curved channels
204 can be balanced. The curved channels 205 are
communicated with one another by means of the
groove 206, so that the pressure in the curved
channels 205 can be balanced.

The turbine in accordance with this invention
also has at least one annular rotor. In the first
embodiment, there are two annular rotors 40 and
60 corresponding to two series of curved channels
204 and 205. Three annular stators 30, 50 and 70
and the annular rotors 40 and 60 are alternatively
mounted about the central rotor 20.

The annular rotor 40 has a circular recess
formed in a fore end thereof. The annular stator 50
has a circular recess formed in a fore end thereof.
The annular rotor 60 has a circular recess formed
in a fore end thereof. The exhaust 70 has a circular
recess formed in the fore end thereof. Several
gaskets 81, 82, 83, and 84 are received in the
circular recess formed in the annular rotor 40, the
annular stator 50, the annular rotor 60 and the
exhaust 70. The gaskets 81, 82, 83 and 84 serve
as seals.

A stator 30 serves as a cap and has a plurality
of fixing lugs 301 which are mounted to an engine
seat (not shown), a tubular portion 302 which re-
ceives a bearing 11 for supporting the shaft 10 and
three ports 303, 304 and 305 which include at least
one intake port and at least one spark plug port.
The stator 30 is mounted on the shaft 10 by means
of a bearing 11.

An annular stator 50 has a smooth conical
inner surface and a plurality of fixing lugs 501
which are mounted fo the engine seat (not shown).

An exhaust 70 has an inner side and outer
side. A number of, e.g., three, exhaust ports 701
are formed in the outer side of the exhaust 70 and
communicated with three exhaust passages 702
formed in the inner side of the exhaust 70.

An annular rotor 40 has an inner side and an
outer side. A plurality of curved channels 402 are
formed in the inner side of the annular rotor 40
corresponding fo the curved channels 204/205 on
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the central rotor 20. The curved channels 402 are
similar to the curved channels 204/205 but are in
an opposite direction. There is a groove 401 com-
municating the curved channels 402 with one an-
other in order to balance pressure in the curved
channels 402. A plurality of teeth 603 are formed
on the outer side of the annular rotor 40.

The annular rotor 60 is similar to the annular
rotor 40 but has a larger diameter. That is, the
annular rotor 60 has a groove 601 communicating
three curved channels 602 with one another and a
plurality of teeth 603.

A hollow shaft 10 has an exit 101 at an end
thereof, a plurality of elongated holes 102 in a
periphery thereof and an inlet 103 in the periphery
thereof near another end thereof. The shaft 10 is
inserted through the stator 30, the central rotor 20
and the exhaust 70. The shaft 10 is mounted in the
stator 30 and the exhaust 70 by means of two
bearings 11 and 12. A flywheel 15, a gear 16 and
an encoder 17 are firmly mounted on the hollow
shaft 10. The central rotor 20 is enclosed by
means of the stator 30, the annular rotor 40, the
annular stator 50, the annular rotor 60 and the
exhaust 70.

The stator 30 and the conical face 201 form an
internal combustion chamber. At least one plug
(not shown) is mounted in at least one of the holes
303, 304 and 305. At least one of the holes 303,
304 and 305 serves as an intake port for fuel-and-
gas mixture. Thus, the stator 30, the conical face
201 and the spark plug form a combustor.

The internal combustion chamber communi-
cates with the curved channels 204. In the first
embodiment, during each revolution of the central
rotor 20, there are three relative positions between
the central rotor 20, the stator 30, the annular rotor
40, the annular stator 50, the annular rotor 60 and
the exhaust 70, so that the curved channels 204
communicate with the curved channels 402 which
communicate with the curved channels 205 which
communicate with the curved channels 602 which
communicate with the exhaust passages 702.

The internal combustion chamber communi-
cates with the fore ends of the curved channels
204. The middle portions of the curved channels
204 is covered by means of the stator 30. The rear
end of each of the curved channels 204 commu-
nicates with the fore end of a corresponding one of
the curved channels 402. The rear end of each of
the curved channels 402 communicates with the
fore end of a corresponding one of the curved
channels 205. The middle portions of the curved
channels 205 are covered by means of the annular
stator 50. The rear end of each of the curved
channels 205 communicates with the fore end of a
corresponding one of the curved channels 602. The
rear end of each of the curved channels 602 com-
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municates with a corresponding one of the exhaust
passages 702.

In each of the above-mentioned positions, a
fuel-and-air mixture is drawn into the internal com-
bustion chamber and burnt by means of the spark
plug, so that gas expands and flows into the curved
channels. The gas will be referred to as driving
gas.

Obviously, there must be a timing between the
rotation of the central rotor 20 and the ignition of
the spark plug. The encoder 17 provides signals in
order to monitor the rotation of the central rotor 20.

Additionally referring to Figure 3, the central
rotor 20 rotates when the driving gas rushes into
the curved channels 204. The annular rotor 40
rotates in an opposite direction to that of the cen-
tral rotor 20 when the driving gas rushes into the
curved channels 402. The rotation of the central
rotor 20 is reinforced when the driving gas passes
rushes into the curved channels 205. The annular
rotor 60 rotates in an opposite direction to that of
the central rotor 20 when the driving gas rushes
into the curved channels 602. The driving gas is
released from the turbine by means of the exhaust
passages 702.

As mentioned above, the annular rotors 40 and
60 have teeth 403 and 603. The teeth 403 and 603
can be engaged with gear trains for driving some
components, such as an air conditioner or an air
COMpressor.

Additionally referring to Figures 6 and 7 of the
drawings, there is shown a turbine in accordance
with a second embodiment of the present inven-
tion. In the second embodiment, a turbine is
formed as an element separate from a combustor
(not shown). Fuel-and-air mixture is induced in the
combustor wherein fuel is burnt. Gas expands and
surges into the turbine by means of pipes, the gas
will be referred to as the driving gas. The combus-
tor will not be described in detail as it is well
known.

The turbine in accordance with the second
embodiment is similar to that in accordance with
the first embodiment. However, the exhaust 70 is
replaced with a stator 86, the stator 30 is replaced
with an exhaust 90.

The stator 86 serves as a cap which encloses
the rear end (following the direction implied in
Figures 1-5) of the central rotor 20 such that the
rear ends of the curved channels 602 communicate
with the stator 86. The stator 86 defines a central
hole 88 through which the shaft 10 is inserted. The
stator 86 is mounted on the shaft 10 by means of
the bearing 12. The stator 86 is communicated with
the combustor by means of an inlet 89, so that
driving gas rushes from the combustor into the
stator 86. Thus, the driving gas rotates the central
rotor 20 and the annular rotors 60 and 40 as it
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sequentially passes through the curved channels
602, 205, 402 and 204.

The exhaust 90 is similar to the exhaust 70, but
smaller in size. The exhaust 90 has three exhaust
passages 92 communicating with the fore ends of
the curved channels 204 and three corresponding
exhaust ports 94 for releasing exhaust out of the
turbine.

In the first and second embodiments, the cen-
tral rotor 20 is a frustum which is tapered from the
rear end toward the fore end. In the first embodi-
ment, driving gas flows from the fore end to the
rear end. In the second embodiment, driving gas
flows from the rear end to the fore end. However,
the central rotor 20 can be shaped as a cylindrical
element, i.e., it has the same diameter along the
length thereof. Therefore, the annular stators 30
and 50, the annular rotors 40 and 60 and the
exhaust substantially have identical sizes.

It is to be understood that even though nu-
merous characteristics and advantages of the
present invention have been set forth in the fore-
going description, together with details of the struc-
ture and function of the invention, the disclosure is
illustrative only, and changes may be made in
detail, especially in matters of shape, size and
arrangement of parts within the principles of the
invention to the full extent indicated by the broad
general meaning of the terms in which the appen-
ded claims are expressed.

Claims

1. A turbine comprising:

a central rotor having an outer side
wherein at least one group of curved channels
circumferentially-and-axially extend without ra-
dially extending therethrough; and

at least one annular rotor enclosing said
central rotor and respectively having an inner
side wherein a number of curved channels
circumferentially-and-axially extend without ra-
dially extending therethrough;

when said curved channels formed in said
central rotor communicate with said curved
channels formed in said at least one annular
rotor, a driving gas flow, which is the product
of the combustion of fuel-and-air mixture, cir-
cumferentially-and-axially passing between
said outer surface of said central rotor and said
inner surface of said at least one annular rotor
for rotating said central rotor and said at least
one annular rotor in opposite directions.

2. A turbine comprising:
a central rotor having an outer surface
wherein (a) a plurality of first curved channels
circumferentially-and-axially extend without ra-
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dially extending therethrough, each said first
curved channel having an inlet for inducing a
driving gas flow from a combustor and an
outlet and (b) a corresponding number of sec-
ond curved channels circumferentially-and-ax-
ially extend without radially extending thereth-
rough, each said second curved channel hav-
ing an inlet and an outlet;

a first annular rotor enclosing said central
rotor and having an inner surface wherein a
corresponding number of curved channel cir-
cumferentially-and-axially extend without radi-
ally extending therethrough, each said curved
channel having an inlet for inducing the driving
gas flow from said outlet of a corresponding
one of said first channels and an outlet for
inducing the driving gas flow to said inlet of a
corresponding one of said second channels;
and

a second annular rotor enclosing said cen-
tral rotor and having an inner surface wherein a
corresponding number of curved channels cir-
cumferentially-and-axially extend without radi-
ally extending therethrough, each said curved
channel having an inlet for inducing the driving
gas flow from said outlet of a corresponding
one of said second channels and an outlet for
inducing the driving gas flow to an exhaust;

when said first curved channels commu-
nicate with said channels formed in said first
annular rotor which communicate with said
second curved channels which communicate
with said channels formed in said second an-
nular rotor, the driving gas flow circumferen-
tially-and-axially passing between said outer
side of said central rotor and said inner sides
of said annular rotors for rotating said central
rotor and said annular rotors in opposite direc-
tions.

A turbine in accordance with claim 2, wherein
said curved channels formed in said annular
rotors have opposite configurations relative to
said curved channels formed in said central
rotor.

A turbine in accordance with claim 2, wherein
said central rotor is a conical frustum.

A turbine in accordance with claim 2, wherein
said exhaust is defined in an annular seat
hermetically matching said second annular ro-
tor.

A turbine in accordance with claim 2, further
having a first recess for communicating said
first channels with one another.
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7.

8.

A turbine in accordance with claim 2, further
having a second recess for communicating
said second channels with one another.

A turbine in accordance with claim 2, further
having a shaft axially linked to said central
rotor.
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