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(54) Rotary positive displacement control system and apparatus

(57) A rotary positive displacement control system
and apparatus includes a transmission assembly, at least
a compression assembly and buffer assembly, and an
expansion assembly, the buffer assembly disposed be-
tween the compression and expansion assembly. The
compression assembly includes multiple compression
rotors with lobes intermeshing with each other, and the
expansion assembly including expansion rotors with
lobes intermeshing with each other. An intake and ex-
haust port respectively located at the compression as-
sembly and expansion assembly. The buffer assembly
has a buffer chamber being able to efficiently lead com-
pressed gases to the expansion assembly; meanwhile,
residual gases can be discharged from a first and second
exhaust slots both disposed on the expansion assembly.
The buffer chamber can adjust air compression ratio dur-
ing process of compression to completely mix vortexes
and fuel generated from a high-pressure air stream; after
explosions and expansion, power output is transmitted
through transmission shafts directly.
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Description

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

[0001] The present invention relates to a rotary positive
displacement control system and apparatus, and partic-
ularly to a rotary positive displacement system and ap-
paratus operating by ways of a periodic process of suc-
tion, expansion, compression, exhaust, and can be
adapted to engines, vacuum pumps, internal combustion
machines, compressors and rotary positive displace-
ments.

2. RELATED ART

[0002] Generally, a concept of supercharging is that
force air into an intake port of a sealing chamber which
is equipped with multiple rotors rotating continuously and
meshing with each other, in which air flows through a
transmitting chamber and is compressed after rotation
of the rotors and turns to be high pressure air, then air is
discharged from the exhaust port. Due to such operation
cycle, air is of high compression ratio. The character of
high compression ratio can be used to apparatuses like
engines, vacuum pumps, internal combustion machines
and compressors and so on for improving working per-
formance, lowering oil consumption, and reducing air pol-
lution. Related structure of supercharging apparatus has
been disclosed in numerous prior arts, such as U.S. Pat.
Nos. 4,008,693, 4,321,897, 4,512,302, 4,813,388,
4,825,827, 5,329,900, 6,129,067, 6,481,410.
[0003] However, in prior arts there are still some dis-
advantages to the periodic operation process of suction,
expansion, compression and exhaust. Those disadvan-
tages lower the working performance of the apparatuses.
That is, in prior arts, during periodic operation process,
residual gases remain because of incomplete exhaust,
even though the apparatus runs with a rotary positive
displacement cannot avoid remaining residual gases. As
a result, the apparatus cannot have a well efficiency in
providing power and a longer lifespan. Moreover, power
output of some apparatuses, such as engines, is trans-
mitted through crankshafts, while the quality of the crank-
shafts will affect process of operation; if the crankshafts
are of poor quality, the accuracy of dynamic balance is
no longer accurate, which will cause unstable perform-
ance, shorten lifespan, and increase unnecessary power
consumption.

SUMMARY OF THE INVENTION

[0004] Accordingly, an object of the present invention
is to provide a rotary positive displacement control sys-
tem and apparatus, which can completely discharge re-
sidual gases and transmit power without crankshafts, that
is, a rotary positive displacement control system and ap-

paratus of the present invention can provide high pres-
sure air during process of compression and can directly
transmit combustion expansion power in order to in-
crease operation efficiency and enhance power output.
[0005] Another object of the present invention is to pro-
vide a rotary positive displacement control system which
can be axially or radially extended or can be extended
with whole system.
[0006] To achieve the above-mentioned objects, a ro-
tary positive displacement control system and apparatus
of the present invention includes a transmission assem-
bly, at least a compression assembly, a buffer assembly
and an expansion assembly, the buffer assembly dis-
posed between the compression and expansion assem-
bly. The compression assembly includes multiple com-
pression rotors with lobes intermeshing with each other,
and the expansion assembly includes expansion rotors
with lobes intermeshing with each other. An intake and
exhaust ports are respectively located at the compres-
sion assembly and expansion assembly. A first and sec-
ond intake slots are respectively disposed on opposite
sides of the compression assembly, wherein the first in-
take slot is corresponding to an initial seal zone where
the compression rotors initially intermesh with each oth-
er. The second intake slot is defined within three curves,
including: an arc of a base circle of one of the compres-
sion rotors (said arc drawn with a minimum radius of the
compression rotor), a profile curve of the lobe of the com-
pression rotor being tangent to said arc of the base circle,
and a maximum curve of the adjoining compression rotor
drawn with a maximum radius thereof and being tangent
to said arc of the base circle.
[0007] The expansion rotor of the expansion assembly
has a first concavity corresponding to the first exhaust
slot, the first concavity being defined by following steps:

as the intermeshing expansion rotors rotate up to a
combustion area, designate a point Q at circumfer-
ence of the base circle of one of the expansion rotors,
the point Q corresponding to the combustion area,
and draw a line QO by connecting the point Q and
a center O of the base circle; then rotate the expan-
sion rotor backwards till a recess of the lobe is
against a tip of a lobe of an adjoining expansion rotor
where a point S is defined as an intersection of the
tip and the recess of the lobe, and a point P is defined
as an intersection of a projecting curve of the lobe
of the adjoining expansion rotor and the recess of
the lobe, and then respectively connect the point S
and P to the center O, whereby an angle SOP and
angle SOQ are formed and subject to change on
rotation of the expansion rotors. Take the angle SOP
as two times large as the angle SOQ, then make an
angle bisector of the angle SOP intersect the profile
of the expansion rotor at a point R to form an angle
bisector OR; connect point R and S to form a curve
SR; draw an arc about the center O to intersect a
line SO and line RO to form an arc C; whereby, the
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first concavity is defined within an area of the curve
SR, the arc C, the line SO and line RO.

[0008] The buffer assembly has a buffer chamber be-
ing able to efficiently lead compressed gases to the ex-
pansion assembly; meanwhile, residual gases s can be
discharged from a first and second exhaust slots both
disposed on the expansion assembly. The buffer cham-
ber can adjust air compression ratio during process of
compression.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Figs. 1 and 2 are respectively a perspective ex-
ploded view and perspective assembled view of the first
embodiment of the present invention;
[0010] Figs. 3A to 3H are schematic views illustrating
a process of operation of a compression assembly of the
first embodiment;
[0011] Figs. 4A to 4F are schematic views illustrating
a process of operation of a buffer assembly of the first
embodiment;
[0012] Figs. 5A to 5C are schematic views illustrating
a process of operation of an expansion assembly of the
first embodiment;
[0013] Fig. 6 is a perspective exploded view of the sec-
ond embodiment of the present invention;
[0014] Figs. 7A to 7D are schematic views illustrating
a process of operation of a compression assembly of the
second embodiment;
[0015] Figs. 8A to 8C are schematic views illustrating
a process of operation of a buffer assembly of the second
embodiment;
[0016] Figs. 9A to 9C are schematic views showing
illustrating a process of operation of an expansion as-
sembly of the second embodiment;
[0017] Fig. 10 is a perspective exploded view of the
third embodiment of the present invention;
[0018] Figs. 11A to 11C are plane views of the fourth
embodiment of the present invention mainly illustrating
a base, a second casing and a third casing of a buffer
assembly;
[0019] Fig. 12 is a plane view of the fourth embodiment
of the present invention illustrating compression rotors
intermeshing with each other;
[0020] Fig. 13 is a plane view of the fourth embodiment
of the present invention illustrating expansion rotors in-
termeshing with each other;
[0021] Figs. 14A to 14F are schematic views of the
fourth embodiment of the present invention illustrating a
process of operation of exhausting, intaking and ignition;
and
[0022] Figs. 15 to Figs. 17A and B another embodi-
ment illustrating compression rotors and expansion ro-
tors arranged in different phasing angle.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0023] With respect to Fig. 1, the first embodiment of
the present invention applied to an engine 1, the engine
1 includes a transmission assembly 2, a compression
assembly 3, an expansion assembly 4, a buffer assembly
5, and a supply assembly 6, wherein the transmission
assembly 2 includes a axial base 20, a plurality of trans-
mission members pivotally mounted on the axial base
20; in the first embodiment the transmission members
are a first gear 210, a second gear 211 being engaged
with each other, and a plurality of transmission shafts 22
being parallel to each other for carrying the first and sec-
ond gears 210, 211.
[0024] The compression assembly 3 includes a seal-
ing first chamber 30, a first intake slot 31 and a second
intake slot 32, wherein the sealing first chamber 30 in-
cludes a first housing 301 sealed by a first casing 302
and a second casing 303 from opposite sides of the first
housing 301, the first housing 301 having a compression
chamber 304 which accommodates a plurality of com-
pression rotors 33, 34 intermeshing with each other and
respectively pivotally mounted to the transmission shafts
22. Each compression rotor 33, 34 has three identical
projecting lobes being evenly spaced around the com-
pression rotor 33, 34. An intake port 305 is defined on
the first housing 301 and communicates with the com-
pression chamber 304 for taking air in. The first and sec-
ond casings 302, 303 respectively have a plurality of cou-
pling holes 306, 307 corresponding to the transmission
shafts 22 carrying the first and second gears 210, 211
thereon.
[0025] Referring to Fig. 3A, the first intake slot 31 is
corresponding to an initial seal zone 90 where the com-
pression rotors 33, 34 initially intermesh with each other.
[0026] Referring to Figs. 3E to 3G, a profile of the sec-
ond intake slot 32 is defined within three curves, com-
prising: an arc of a base circle 340 of one of the com-
pression rotors 34 (said arc 340 drawn with a minimum
radius of the compression rotor 34), a profile curve 342
of the lobe 341 of the compression rotor 34 being tangent
to said arc of the base circle 340, and a maximum curve
330 of the adjoining compression rotor 33 drawn with a
maximum radius thereof and being tangent to said arc
of the base circle 340.
[0027] Referring back to Fig. 1, the expansion assem-
bly 4 includes a sealing second chamber 40, a first ex-
haust slot 41 and a second exhaust slot 42, wherein the
sealing second chamber 40 includes a second housing
401 sealed by a third casing 402 and a fourth casing 403,
the second housing 401 having a expansion chamber
404 which accommodates a plurality of expansion rotors
43, 44 intermeshing with each other and respectively piv-
otally mounted to the transmission shafts 22, each ex-
pansion rotor 43, 44 has three identical projecting lobes
431, 441 being evenly spaced around the expansion rotor
43, 44, the lobes 431, 441 projecting in counter direction
to the lobes 331, 341 of the compression rotors 33, 34.
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A rotating direction of the compression rotors 33, 34 and
expansion rotors 43, 44 are the same, of which a rotating
ratio is 1:1. An exhaust port 405 is disposed on the second
housing 401 and communicates with the expansion
chamber 404 for discharging air. The third and fourth
casings 402, 403 respectively have a plurality of coupling
holes 406, 407 corresponding to the transmission shafts
22 carrying the first and second gears 210, 211 thereon.
[0028] Referring to Figs. 4A to 4C, a first concavity 45
is defined on the lobe 441 of the expansion rotor 44. A
profile of the first concavity 45 is defined by following
steps: As shown in Fig. 4A, when the intermeshing ex-
pansion rotors 43, 44 rotate to a combustion area 91,
designate a point Q at circumference of the base circle
of one of the expansion rotors 44 (as shown in Fig. 4B);
the point Q is corresponding to the combustion 91 as
shown in Fig. 4A, and draw a line QO by connecting the
point Q and a center O of the base circle, then rotate the
expansion rotor 44 backwards till the recess of the lobe
441 is against a tip of a lobe 431 of an adjoining expansion
rotor 43 where a point S is defined as an intersection of
the tip and the recess of the lobe 441, and a point P is
defined as an intersection of a projecting curve of the
lobe 431 of the adjoining expansion rotor 43 and the re-
cess of the lobe 441, and then respectively connect the
point S and P to the center O, whereby an angle SOP
and angle SOQ are formed and subject to change on
rotation of the expansion rotors 43, 44. Referring to Fig.
4C, take the angle SOP as two times large as the angle
SOQ, then make an angle bisector of the angle SOP
intersect the profile of the expansion rotor 44 at a point
R to form an angle bisector OR, and connect point R and
S to form a curve SR; draw an arc about the center O to
intersect a line SO and line RO to form an arc C; whereby,
the first concavity 45 is defined within an area of the curve
SR, the arc C, the line SO and line RO.
[0029] Referring to Figs. 4A and 4E, the first exhaust
slot 41 is defined within an area of the arc C, the line QO
and SO, and a segment of the profile of the expansion
rotor 44 being taken as the combustion area 91 appears.
[0030] Referring to Fig. 5C, the second exhaust slot
42 is disposed on the sealing second chamber 40 with
respect to a ultimate seal zone 92 where the compression
rotors 43, 44 ultimately intermesh with each other for dis-
charging residual gases.
[0031] Referring bank to Fig. 1 in combination with Fig.
3H, the buffer assembly 5 is disposed between the com-
pression and expansion rotors 3, 4 and has a base 50
having a first buffer chamber 501 corresponding to the
second intake slot 32 and the first exhaust slot 41, and
a plurality of coupling holes 502 being respectively co-
axial to the coupling holes 306, 307, 406, 407.
[0032] The supply assembly 6 includes a fuel injection
means 60 and a spark plug 61 both disposed on the fourth
casing 403 with respect to the ultimate seal zone 92
where the expansion rotors 43, 44 ultimately intermesh
with each other ; accordingly, a gasoline engine is pro-
duced. (While the supply assembly includes only a fuel

injection means 60, a diesel engine ejecting directly in-
teriorly is produced). Furthermore, in the present embod-
iment, the fuel injection means 60 and the spark plug 61
are disposed in the expansion chamber in a radial or axial
direction with respect to a seal zone where the expansion
rotors intermesh with each other.
[0033] Referring to Figs. 3A to 3D, the present inven-
tion in operation, negative pressure area is generated in
the compression chamber 304 as the compassion rotors
33, 34 begin rotating, and air is sucked in from the intake
port 305 (as shown in Fig. 3B). Due to the shape of the
compression rotors 33, 34, a seal zone 90 is generated
as the compression rotors 33, 34 rotate initially. The seal
zone 90 will become vacuum if there is no air filled in. In
order to avoid the vacuum situation, air can be admitted
from the first intake slot 31 into the seal zone 90 (as shown
in Fig. 3A). During the process of rotation of the com-
pression rotors 33, 34, filled air is transported as two parts
which will mix together and be compressed in the end of
transporting (as shown in Fig. 3C). Meanwhile, air will be
discharged through the second intake slot 32 into the first
buffer chamber 501 (as shown in Fig. 3D). Particularly,
opening of the second intake slot 32 is determined by
the compression rotor 32, that is, the second intake slot
32 is close because it is covered due to rotation of the
compression rotors 33, 34; in turn, the second intake slot
is open, and air is admitted into the first buffer chamber
501. On the other hand, in order to prevent the second
intake slot 32 from being opened too early, which may
cause compression ratio of the first buffer chamber 501
higher than that of the compressed air, and air returns to
the compression chamber 304, a shape and location of
the second intake slot 32 are taken into account.
[0034] Referring to Figs. 3E to 3G, the present inven-
tion in manufacture, first, rotate the compression rotors
33, 34 to a position where compression ratio of the com-
pressed air and the first buffer chamber 501 is the same
(as shown in Fig. 3E), then the second intake slot 32 will
open as the compression rotors 33, 34 keep rotating, and
air will be forced into the buffer chamber 501, therefore,
the profile curve 342 of the lobe 341 of the compression
rotor 34 indicates an appropriate location to decide open-
ing of the second intake slot 32. Above all, the second
intake slot 32 cannot be located at left side of a path of
rotation the maximum curve 330, otherwise air will return
to the compression chamber 304. Furthermore, the sec-
ond intake slot 32 cannot be located inside the arc of the
base circle 340 of the compression rotors 34 (said arc
340 drawn with a minimum radius of the compression
rotor 34) because the second intake slot 32 will always
be covered and lose functions thereof. Accordingly, the
shape and location of the second intake slot 32 can be
defined by the above-described three curves: the arc of
the base circle 340 of the compression rotors 34, the
profile curve 342 being tangent to the arc 340, and the
maximum curve 330 of the compression rotor 33.
[0035] Referring to Fig. 3H, the first buffer chamber
501 communicates with the second intake slot 32 and
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the first exhaust slot 41 and can maintain air pressure as
a pressure value which is slightly bigger than a pressure
value resulted from actual explosion. When the compres-
sion rotors 33, 34 keep rotating, the compressed air will
be discharged into the first buffer chamber 501 to keep
a high pressure value. On the other hand, when the first
exhaust slot 41 is open, pressure from the first buffer
chamber 501 will force air flowing rapidly into the expan-
sion chamber 404.
[0036] Accordingly, when the air flows into the expan-
sion chamber 404, the fuel supply means injects fuel to
mix with the compressed air, meanwhile, the spark plug
is ready to be ignited to make explosions. In case the
first exhaust slot 41 is not close during the explosions,
air will flow back to the buffer chamber 501, and such
result is not expected. Referring to Figs. 4C to 4F, when
the expansion rotors 43, 44 rotate as shown in Fig. 4D,
the tip of the lobe 431 of the expansion rotor 43 is against
the first concavity 45; as a result, an opening to the first
concavity 45 is formed around the tip of the lobe 431. In
process of rotation (as shown in Fig. 4B), the tip of the
lobe 431 is positioned at the point S, an edge of the first
concavity 45, and the expansion rotors 43, 44 intersect
at point P, whereby, a close area SRP is formed. Keep
rotation, the first concavity 45 overlaps with the first ex-
haust slot 41, and the compressed air flows from the buff-
er chamber 501 into the combustion area 91. Before ex-
plosion, the first concavity 45 travels across the first ex-
haust 41 (as shown in Fig. 4E), at the same time, the
combustion area 91 is spaced away the buffer chamber
501, and the fuel injection means 60 injects fuel to mix
with the compressed air, the spark plug 61 igniting mixed
air in the combustion area 91 to cause explosions. By
means of vaporization of fuel and vortexes generated
from a high-pressure air stream, air and fuel can be mixed
completely. The explosions cause combustion gas being
expanded and impel rotation of the expansion rotors 43,
44.
[0037] Referring to 5A to 5C, after explosions, residual
gas is divided into two parts and discharged from the
below exhaust port 405 (as shown in Figs. 5A and 5B).
Due to the shape of the expansion rotors 43, 44, the
ultimate seal zone 92 is generated at the time ultimate
discharge occurs, and wasted gas can be completely dis-
charged from the second exhaust slot 42 (as shown in
Fig. 5C)
[0038] Moreover, number of the intermeshing com-
pression and expansion rotors can be increased to three
to enhance power of the engine and to maintain power
transmitting in stable; accordingly, number of transmis-
sion shaft is also three. Fig. 6 illustrates the second em-
bodiment of the present invention applied to an engine
1’ as it is used in the first embodiment. The engine 1’
includes the transmission shaft 2’, the compression as-
sembly 3’, the expansion assembly 4’, the buffer assem-
bly 5’ and the supply assembly 6’; a marked difference
of the first and second embodiments is number of the
compression and expansion rotors in the second embod-

iment is increased, which influences location of the intake
port, the first and second intake slot, the exhaust port,
the first and second exhaust slot. Referring to Fig. 7A to
7D, the transmission assembly 2’ includes the first, sec-
ond and third gears 210’, 211’, 212’. The compression
assembly 3’ includes the first, second and third compres-
sion rotors 33’, 34’, 35’, intermeshing with one another
and rotating in a direction of an arrow. The intake port
305’ is located above where the compression rotors 33’,
34’ intermesh with each other. The intake port 305" is
located under where the compression rotors 34’, 35’ in-
termesh with each other. The first intake slots 31’, 31"
are respectively disposed on the initial seal zone 90’
where the compression rotors 33’, 34’ and 34’, 35’ initially
intermesh with each other. The second intake slot 32’,
32", as shown in Fig. 7D, are disposed on the second
casing 303’ corresponding to the middle compression
rotor 34’, wherein the increasing second intake 32" is
formed by duplicating and rotating the second intake 32’
about the center of the compression rotor 34’. The profile
of the second intake slot 32’, 32" is generated by the
same ways as described before in the first embodiment.
[0039] Referring to Figs. 8A to 8C, the expansion as-
sembly has the expansion rotors 43’, 44’, 46’ intermesh-
ing with one another and rotating in a direction of an arrow
as same as the direction of the compression rotors 33’,
34’, 35’. However, lobes of the expansion rotors 43’, 44’,
46’ disposed in counter direction to lobes of the compres-
sion rotors 33’, 34’, 35’. The exhaust port 405’ is located
under where the expansion rotors 43’, 44’ intermesh with
each other. The exhaust port 405" is located above
where the expansion rotors 44’, 46’ intermesh with each
other. The first exhaust slots 41’, 41" are disposed on the
third casing 402’ corresponding to the expansion rotor
44’, wherein the increasing first exhaust slot 41" is formed
by duplicating and rotating the first exhaust slot 41’. The
profile of the first exhaust slots 41’, 41" is generated by
the same ways as described before in the first embodi-
ment. The second exhaust slots 42’, 42" are respectively
disposed on the ultimate seal zone 92’ where the expan-
sion rotors 43’, 44’ and 44’, 46’ ultimately intermesh with
each other.
[0040] Further referring to Fig. 10, the third embodi-
ment of the present invention includes multiple sets of
the rotary positive displacement control system 1 of the
first embodiment coupled with one another, each set of
the rotary positive displacement control system 1 having
the fuel injections assembly 6 to improve power output.
On the other hand, the present invention can be varied
by adjusting number of the compression and the expan-
sion rotors to be in a ratio of 1:2 and adding one more
set of the compression assembly and the buffer assembly
to maintain discharge in stable. Moreover, the compres-
sion rotors 33, 34 and expansion rotors 43, 44 have the
same lobe number and rotor thickness or have the same
rotor thickness but different number of the lobes, for ex-
ample, the thickness of the compression and expansion
rotors is the same, but the number of the lobes can be
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3, 4 or 5 and so on; alternatively, the thickness of the
rotors can be different but the number of the lobes is the
same or both the number of lobes and the rotor thickness
are different to each other and the number of lobes con-
figured at a ratio of 1:2 between the compression and
expansion rotors 33, 34 and 43, 44, for example, the com-
pression rotor and the expansion rotor have the same
thickness, but the compression rotor has three lobes
while the expansion rotor has six lobes, or both the
number of lobes and rotor thickness are different to each
other.
[0041] Further referring to Figs. 11A to 11B, the fourth
embodiment of the present invention, the differences
among the present embodiment and the above-men-
tioned first to third embodiments are shown in Fig. 11A,
the base 50" with respect to the second intake slot 32
(as labeled in Fig. 1) further including a second buffer
chamber 511". The second and first buffer chambers
511", 501" respectively have two communicating open-
ings 508", 509" and 518", 519", functions of the two pairs
of communication openings are the same as that of the
second intake slot 32(as labeled in Fig. 1). The second
casing 303" as shown in Fig. 11B has the second intake
32" communicating with the first buffer chamber 501",
and a first extension hole 321" communicating with the
second buffer chamber 511". The third casing 402" as
shown in Fig. 11C has the first exhaust slot
41" communicating with the first buffer chamber 501",
and a second extension hole 411" communicating with
the second buffer chamber 511".
[0042] Referring to Fig. 12, each lobe of the compres-
sion rotor 34" defines a second second concavity 45"
thereon, the second concavity 45" is defined by the same
way as the first concavity 45. An exhaust leading channel
38" is defined on the adjoining compression rotor
33" intermeshing with the compression rotor 34" of the
second concavity 45", the exhaust leading channel 38"
including a first opening 381" and a second opening 382"
communicating with the first opening 381", wherein the
first opening 381" is defined on outer edges of the lobes
of the compression rotor 33", and the second opening
382" is defined on inner regions of the base circle of the
compression rotor 33" (as labeled 340 in Fig. 3E). Simi-
larly, as shown in Fig. 13, an intake leading channel 49"
is defined on the adjoining expansion rotor
43" intermeshing with the expansion rotor 44" of the first
concavity 45, the intake leading channel 49" including a
first opening 491" and a second opening
492" communicating with the first opening 491", wherein
the first opening 491" is defined on outer edges of the
lobes of the expansion rotor 43", and the second opening
492" is defined on inner regions of the base circle (refer-
ring to Fig. 4A) of the expansion rotor 43".
[0043] Further referring to Figs. 14A to 14F, to conduct
the process of compressing and exhausting air, first, ad-
just the two intermeshing compression rotors 33", 34" to
a position where pressure is suitable for communicating
with the first and second buffer chambers 501", 511" and

is able to compress air (as shown in Fig. 14A). When the
compression rotors 33", 34" rotate, air is flowing into the
first extension hole 321" from the second opening 382"
of the exhaust leading channel 38" and then is exhausted
(as shown in Figs. 14B and 14C); in the mean time, air
is flowing through the second intake slot 32" from the
second concavity 45" of the compression rotor 34" and
then is exhausted. As air compression is completed, the
second intake slot 32" is veiled by the compression rotor
34", the first extension hole 321" is veiled by the com-
pression rotor 33". In other words, air is exhausted from
the exhaust leading channel 38" and the second concav-
ity 45" while the compression rotors 33", 34" are rotating.
At the time that air is being compressed and exhausted
as illustrated in Figs. 14D to 14F, the expansion rotors
43", 44’ are driven simultaneously, and from the first
opening 491" of the intake leading channel 49" of the
expansion rotor 43" air is flowing through the second ex-
tension hole 411", and from the first concavity 45 of the
expansion rotor 44" air is flowing through the first exhaust
slot 41 " and into the combustion area 91 " (as shown in
Fig. 14E). As air exhaust is completed, the first exhaust
slot 41" is veiled by the expansion rotor 44", the second
extension hole 411" is veiled by the expansion rotor 43"
(as shown in Fig. 14F), whereby air is apart from the
combustion area 91" to be ignited to explode.
[0044] Accordingly, it makes clear from the illustration
of the fourth embodiment that after adding the second
buffer chamber 511", the second concavity 45", the first
and the second extension holes 321", 411", the exhaust
leading channel 38" and the intake leading channel 49",
the loads of the compression rotors 33", 34" and the ex-
pansion rotors 43", 44" are significantly decreased, so
the performance is increased and can provide better ef-
ficiency and performance than the aforementioned first,
second, third embodiments.
[0045] Further referring to Fig. 15 to Fig. 17A and 17B,
the compression rotors 33, 34 and the expansion rotors
43, 44 in the aforementioned embodiments can be ar-
ranged in different phase angle, such as 0 degree and
30 degree, 0 degree and 48 degree, 0 degree and 60
degree, namely, the compression rotors and the expan-
sions can be arranged in different phase angle depending
on the practical use.
[0046] It is understood that the invention may be em-
bodied in other forms without departing from the spirit
thereof. For example, the base of the buffer assembly,
the first chamber of the compression assembly, and the
second chamber of the expansion assembly of the
present invention can be configured unitarily or partially
unitarily, or use the present invention to vacuum pumps,
internal combustion machines, compressors and so on.
Thus, the present examples and embodiments are to be
considered in all respects as illustrative and not restric-
tive, and the invention is not to be limited to the details
given herein.
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Claims

1. A rotary positive displacement control system and
apparatus, comprising a transmission assembly, a
compression assembly, a buffer assembly and an
expansion assembly, wherein
the transmission assembly includes an axial base,
a plurality of transmission members pivotally mount-
ed on the axial base and gearing with each other,
and a plurality of transmission shafts for carrying the
transmission members;
the compression assembly including a sealing first
chamber which defines a compression chamber
therein and has an intake port communicating with
the compression chamber for taking air in, multiple
compression rotors pivotally mounted to the trans-
mission shafts and accommodated in the compres-
sion chamber, the compression rotors intermeshing
with each other, each compression rotor having at
least one lobe, a first intake slot, and a second intake
slot respectively disposed on opposite sides of the
first chamber, wherein the first intake slot is corre-
sponding to an initial seal zone where the compres-
sion rotors initially intermesh with each other;
the buffer assembly disposed between the compres-
sion assembly and the expansion assembly and hav-
ing a base and a first buffer chamber corresponding
to the second intake slot;
the expansion assembly including a sealing second
chamber which defines an expansion chamber
therein and having an exhaust port communicating
with the expansion chamber for discharging air, a
first exhaust slot disposed thereon and correspond-
ing to the buffer chamber, multiple expansion rotors
pivotally mounted to the transmission shafts and ac-
commodated in the expansion chamber, the expan-
sion rotors intermeshing with each other, each ex-
pansion rotor having at least one lobe, the lobe dis-
posed in counter direction to the lobe of the com-
pression rotors and having a first concavity corre-
sponding to the first exhaust slot, and a second ex-
haust slot disposed on the sealing second chamber
and corresponding to a ultimate seal zone where the
compression rotors ultimately intermesh with each
other.

2. The rotary positive displacement control system and
apparatus as claimed in claim 1, wherein the plurality
of transmission members comprise at least a first
gear, a second gear, and transmission shafts for car-
rying the gears, each gear being engaged with each
other.

3. The rotary positive displacement control system and
apparatus as claimed in either claim 1 or claim 2,
wherein a profile of the second intake slot is defined
within three curves, comprising: an arc of a base
circle of one of the compression rotors (said arc

drawn with a minimum radius of the compression
rotor), a profile curve of the lobe of the compression
rotor being tangent to said arc of the base circle, and
a maximum curve of the adjoining compression rotor
drawn with a maximum radius thereof and being tan-
gent to said arc of the base circle.

4. The rotary positive displacement control system and
apparatus as claimed in claim 3, wherein the sealing
first chamber is comprised of a first housing having
the compression chamber and the intake port ther-
eon, and a first casing and a second casing sealing
the first housing respectively from opposite direction,
the first and second casings having coupling holes
corresponding to the transmission shafts.

5. The rotary positive displacement control system and
apparatus as claimed in any preceding claim, where-
in the compression and expansion rotors are identi-
cal in shape and have the same lobe number and
rotor thickness or have the same rotor thickness but
different number of the lobes, for example, the thick-
ness of the compression and expansion rotors is the
same, but the number of the lobes can be 3, 4 or 5
and so on; alternatively, the thickness of the rotors
can be different but the number of the lobes is the
same or both the number of lobes and the rotor thick-
ness are different to each other and the number of
lobes configured at a ratio of 1:2 between the com-
pression and expansion rotors, for example, the
compression rotor and the expansion rotor have the
same thickness, but the compression rotor has three
lobes while the expansion rotor has six lobes, or both
the number of lobes and rotor thickness are different
to each other.

6. The rotary positive displacement control system and
apparatus as claimed in claim 5, wherein when the
number of the lobes of the compression and expan-
sion rotors is at a ratio of 1:2, one more set of the
compression assembly and the buffer assembly is
required for maintaining exhaust.

7. The rotary positive displacement control system and
apparatus as claimed in claim 4, wherein the sealing
second chamber includes a second housing having
the expansion chamber and the exhaust port there-
on, and a third casing and a fourth casing both seal-
ingly assembled on opposite sides of the second
housing, the third and fourth casings having coupling
holes corresponding to the transmission shafts.

8. The rotary positive displacement control system and
apparatus as claimed in claim 7, wherein the first
concavity of the lobe of the expansion rotor is defined
by following steps:

as the intermeshing expansion rotors rotate up
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to a combustion area, designate a point Q at
circumference of the base circle of one of the
expansion rotors, the point Q corresponding to
the combustion area, and draw a line QO by
connecting the point Q and a center O of the
base circle; then rotate the expansion rotor
backwards till a recess of the lobe is against a
tip of a lobe of an adjoining expansion rotor
where a point S is defined as an intersection of
the tip and the recess of the lobe, and a point P
is defined as an intersection of a projecting curve
of the lobe of the adjoining expansion rotor and
the recess of the lobe, and then respectively
connect the point S and P to the center O, where-
by an angle SOP and angle SOQ are formed
and subject to change on rotation of the com-
passion rotors. Take the angle SOP as two times
large as the angle SOQ, then make an angle
bisector of the angle SOP intersect the profile
of the expansion rotor at a point R to form an
angle bisector OR; connect point R and S to form
a curve SR; draw an arc about the center O to
intersect a line SO and line RO to form an arc
C; whereby, the first concavity is defined within
an area of the curve SR, the arc C, the line SO
and line RO.

9. The rotary positive displacement control system and
apparatus as claimed in claim 8, wherein a profile of
the first exhaust slot is defined within an area of the
arc C, the line QO and SO, and a segment of the
profile of the expansion rotor being taken as the com-
bustion area appears.

10. The rotary positive displacement control system and
apparatus as claimed in any preceding claim, a pro-
file of the second intake slot is defined within three
curves, comprising: an arc of a base circle of one of
the compression rotors (said arc drawn with a mini-
mum radius of the compression rotor), a profile curve
of the lobe of the compression rotor being tangent
to said arc of the base circle, and a maximum curve
of the adjoining compression rotor drawn with a max-
imum radius thereof and being tangent to said arc
of the base circle, wherein the additional second in-
take slot is added as number of the compression
rotor is more than two.

11. The rotary positive displacement control system and
apparatus as claimed in any preceding claim, further
duplicating the second exhaust slot by rotating about
the center O as number of the compression rotor is
more than two.

12. The rotary positive displacement control system and
apparatus as claimed in any preceding claim, further
comprising a supplying assembly including a fuel in-
jection means and a spark plug both disposed in the

expansion chamber in a radial or axial direction with
respect to a seal zone where the expansion rotors
intermesh with each other.

13. The rotary positive displacement control system and
apparatus as claimed in any preceding claim, further
comprising a fuel injection means disposed in the
expansion chamber with respect to a seal zone
where the expansion rotors intermesh with each oth-
er.

14. The rotary positive displacement control system and
apparatus as claimed in any preceding claim, further
comprising a power transmitting assembly including
at least a motor pivotally mounted to the transmission
assembly.

15. The rotary positive displacement control system and
apparatus as claimed in claim 2, wherein the trans-
mission assembly is coupled with multiple control
systems in series in longitudinal direction.

16. The rotary positive displacement control system and
apparatus as claimed in claim 15, wherein each con-
trol system includes a fuel injection means and a
spark plug both disposed in the expansion chamber
in a radial or axial direction with respect to a seal
zone where the expansion rotors intermesh with
each other.

17. The rotary positive displacement control system and
apparatus as claimed in claim 15, wherein each con-
trol system includes a fuel injection means disposed
in the expansion chamber in a radial or axial direction
with respect to a seal zone where the expansion ro-
tors intermesh with each other.

18. The rotary positive displacement control system and
apparatus as claimed in claim 1 or 9, further com-
prising a second concavity formed on the compres-
sion rotor corresponding to the second intake slot,
the second concavity defined by the same way as
the first concavity of the lobe of the expansion rotor,
an exhaust leading channel defined on the adjoining
compression rotor intermeshing with said compres-
sion rotor of said second concavity, the exhaust lead-
ing channel including a first opening and a second
opening communicating with the first opening.

19. The rotary positive displacement control system and
apparatus as claimed in claim 18, wherein an intake
leading channel defined on the adjoining expansion
rotor intermeshing with said expansion rotor of said
concavity, the exhaust leading channel including a
first opening and a second opening communicating
with the first opening.

20. The rotary positive displacement control system and
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apparatus as claimed in claim 19, wherein the base
further has a second buffer chamber corresponding
to the second intake slot.

21. The rotary positive displacement control system and
apparatus as claimed in claim 20, wherein each of
the first and second buffer chambers has two com-
municating openings.

22. The rotary positive displacement control system and
apparatus as claimed in claim 21, wherein the first
opening of the exhaust leading channel is defined
on outer edges of the lobes of the compression rotor,
and the second opening is defined on inner regions
of the base circle of the compression rotor.

23. The rotary positive displacement control system and
apparatus as claimed in claim 22, wherein the first
opening of the intake leading channel is defined on
outer edges of the lobes of the expansion rotor, and
the second opening is defined on inner regions of
the base circle of the expansion rotor.

24. The rotary positive displacement control system and
apparatus as claimed in claim 23, wherein the sec-
ond casing having a first extension hole communi-
cating with the second buffer chamber.

25. The rotary positive displacement control system and
apparatus as claimed in claim 24, wherein the third
casing having a second extension hole communica-
tion with the second buffer chamber.

26. The rotary positive displacement control system and
apparatus as claimed in any preceding claim, where-
in the compression rotor and the expansion rotor can
be arranged in different phase angle.

27. The rotary positive displacement control system and
apparatus as claimed in claim 18, wherein the com-
pression rotor and the expansion rotor can be ar-
ranged in different phase angle.
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