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(54) Dual-piston engine

(57) A dual-piston engine is constructed to include
acylinder (1), a master piston (2) adapted to reciprocate
in the cylinder (1), a supplementary piston (3) coaxially
mounted in the master piston (2), a crank (6) a link (4)
coupled between the crank (6) and the piston (2), the
link having the top and bottom ends curved in reversed
directions and respectively pivoted to the master piston
(2) and the crank arm (4) of the crank (6) and a cam (42)
formed integral with the top end and adapted to move
the supplementary piston (3) in and out of the top side
of the master piston (2) upon movement of the link (4).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention:

[0001] The present invention relates an engine and,
more particularly, to a dual-piston engine, which com-
prises a master piston, and a supplementary piston,
which is moved in and out of the master piston to in-
crease the thrust force of the master piston during re-
ciprocating motion of the master piston, enhancing the
output of the engine.

2. Description of the Related Art:

[0002] FIGS. 1 and 2 show the structure and opera-
tion of an engine according to the prior art. As illustrated,
the engine comprises a cylinder 1', a piston 2' recipro-
cating in the cylinder 1', a crank 6', and a link 4', which
has one end pivoted to the piston 2' by a pivot pin 5' and
the other end provided with a connector 41" pivoted to
the crank arm 61" of the crank 6'. As illustrated, the link
is a straight rod member coupled between the piston
and the crank. During reciprocating motion of the piston,
the link drives the crank to make a rotary motion. The
maximum torque of the link is equal to the radius of the
arm of rotation of the crank arm 61" (when the crank arm
at 45°). The thrust force reaches the maximum when
the engine ignited to explode. However, the torque is
reduced to the minimum statue at this time. When the
piston lowered, the thrust force is gradually reduced,
and the torque is relatively increased. Due to the afore-
said problem, the performance of the aforesaid engine
cannot be effectively improved.

[0003] Further, the engine is ignited to explode when
the piston moved to the upper limited position, i.e., the
dead line position where the center of the piston and the
center of the link and the center of the crank are verti-
cally aligned in a line). At this time, the volume of the
chamber of the cylinder is minimized, providing the best
compression ratio. Therefore, this time is the best time
for explosion. When passed over the dead line, the pis-
ton starts to move downwards, and the best compres-
sion ratio and the best explosion time cannot be main-
tained. The maximum output of the engine is when the
crank moved from 0° toward 90° (the moving distance
"f" of the piston). After this angle, the output of the en-
gine is gradually reduced. The output power of the en-
gine has a great concern with the variation of the volume
of the cylinder air chamber 11'. When the volume of the
cylinder air chamber 11' relatively increased, the explo-
sion pressure is relatively reduced, resulting in a reduc-
tion of output power of the engine. On the contrary, when
the volume of the cylinder air chamber is relatively re-
duced during this stage and same explosion pressure
is maintained, the fuel mixture can be completely burned
to relatively increase the output power of the engine.
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[0004] Further, in order to obtain the optimum com-
pression ratio, the engine igniting time must be before
the dead line. The engine provides no power output or
a negative power before the dead line after the explo-
sion. This drawback results in low engine performance,
a waste of fuel energy, and a big amount of exhaust gas.
Further, because the piston is reciprocated at a high
speed when the combustion chamber of the engine is
ignited to explode, fuel gas is not completely burned be-
fore a next cycle. This problem reduces the efficiency of
the engine and, causes the engine to produce much
waste gas.

[0005] Therefore, it is desirable to have a dual-piston
engine that eliminates the aforesaid drawbacks.

SUMMARY OF THE INVENTION

[0006] The presentinvention has been accomplished
under the circumstances in view. It is the main object of
the present invention to provide a dual-piston engine,
which enhances the output, saves fuel gas, and reduces
the production of waste gas. According to the invention,
the dual-piston engine comprises a cylinder, a master
piston adapted to reciprocate in the cylinder, the master
piston being provided with a transversely extended pivot
pin, a crank, a link, the link having a first end pivoted to
the pivot pin of the master piston and a second end piv-
oted to the crank arm of the crank, and a supplementary
piston coaxially coupled to the inside of the master pis-
ton and axially movable in and out of the top side of the
master piston, the supplementary piston comprising a
transversely extended pivot pin and a bearing member
fastened pivotally with the transversely extended pivot
pin of the supplementary piston and disposed in contact
with the periphery of a push member at the first end of
the link for enabling the supplementary piston to be
moved in and out of the top side of the master piston
during reciprocating motion of the master piston. The
push member can be a cam formed integral with the first
end of the link, and the bearing member can be an axle
bearing disposed in contact with the periphery of the
cam.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1 is a sectional view of an engine according to
the prior art.

FIG. 2is similar to FIG. 1 but showing the link moved
to 90°.

FIG. 3 is a sectional view of showing the basic prin-
ciple of the present invention.

FIG. 3a is a sectional view of a dual-piston engine
according to the first embodiment of the present in-
vention.

FIG. 4 is a schematic drawing showing the action
of the dual-piston engine according to the first em-
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bodiment of the present invention.

FIG. 5 is illustrates the status of the first embodi-
ment of the present invention and the status of the
prior art design when the crank moved to 0°.

FIG. 6 illustrates the status of the first embodiment
of the present invention and the status of the prior
art design when the crank moved to 45°.

FIG. 7 illustrates the status of the first embodiment
of the present invention and the status of the prior
art design when the crank moved to 90°

FIG. 8 illustrates the status of the first embodiment
of the present invention and the status of the prior
art design when the crank moved to 180°

FIG. 9 illustrates the status of the first embodiment
of the present invention and the status of the prior
art design when the crank moved to 270°.

FIG. 10 illustrates the status of the first embodiment
of the present invention and the status of the prior
art design when the crank moved to 315°.

FIG. 11 is illustrates the status of the second em-
bodiment of the present invention and the status of
the prior art design when the crank moved to 0°.
FIG. 12 illustrates the status of the second embod-
iment of the present invention and the status of the
prior art design when the crank moved to 45°.

[0008] FIG. 13illustrates the status of the second em-
bodiment of the present invention and the status of the
prior art design when the crank moved to 90°

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0009] Referring to FIGS. 3 and 3A, a dual-piston en-
gine in accordance with the first embodiment of the
present invention is shown comprising a cylinder 1, a
master piston 2 adapted to reciprocate in the cylinder 1,
a supplementary piston 3 coaxially arranged in the mas-
ter piston 2 and axially movable in and out of one end
of the master piston 2, and a link 4. The link 4 has a top
end 43 pivoted to a transversely extended pivot pin 5in
one end of the piston 2 remote from the supplementary
piston 3 and a bottom end 44 fixed mounted with a con-
nector 41, which is pivoted to the crank arm 61 of a crank
6. A push member 42 is formed integral with the top end
43 of the link 4. According to this embodiment, the push
member 42 is a cam. The supplementary piston 3 has
a pivot pin 32 transversely disposed on the inside and
a bearing member (for example, a barrel or axle bearing)
31 fastened pivotally with the pivot pin 32 and disposed
in contact with the periphery of the cam 42 of the link 4.
Alternatively, the bearing member 31 can be an eccen-
tric axle bearing or eccentric barrel formed of two sym-
metrical halves and eccentrically mounted on the pivot
pin 32. During reciprocating motion of the master piston
2, the cam 42 is moved with the link 4 to reciprocate the
supplementary piston 3 axially relative to the master pis-
ton 2. The top and bottom ends 43 and 44 of the link 4
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are curved in reversed directions, therefore the link 4
has a substantially Z-shaped profile. This Z-shaped de-
sign greatly increases the angle of oscillation of the link
4 without changing the design of the crank arm 61 of the
crank 6.

[0010] Referring to FIG. 4 and FIGS. 3 and 3a, when
the link 4 does no work, the bearing member 31 is dis-
posed in contact with the lowest point 421 of the cam
42, and the top side of the supplementary piston 3 is
disposed in flush with the top side of the master piston
2. During movement of the link 4, the cam 42 is alterna-
tively oscillated back and forth relative to the bearing
member 31. When the highest point 422 of the cam 42
touches the periphery of the bearing member 31, the
supplementary piston 3 is forced out of the top side of
the master piston 3. The protruding distance a of the
supplementary piston 3 over the top side of the master
piston 2 is subject to the distance between the highest
point 422 and lowest point 411. When the pink 4 re-
turned, the supplementary piston 3 is moved down-
wards to the inside of the master piston 2.

[0011] FIGS. 5~10 show a comparison between the
invention and the prior art design in which A'~F' show
the actions of the prior art design; A~F show the actions
of the present invention. With reference to FIG. 5, when
the crank arm moved to 0°, the lowest point 421 of the
cam 42 touches the bearing member 32, the master pis-
ton 2 is moved to the upper limit position, and the sup-
plementary piston 3 is disposed in flush with the master
piston 2. Because the two ends 43 and 44 of the link 4
of the present invention are curved in reversed direc-
tions, the line of applied force b is biased to one side of
the crank center 62 over the upper deadline d to wok on
the crank's arm of force ¢ when the lowest point 421 of
the cam 42 touches the bearing member 32. At this time,
the torque of the prior art design is on the dead line and
zeroed. When the crank arm 61 moved leftwards as
shown in FIGS. 6 and 7, the link 4 is tilted leftwards. At
this time, the cam 42 starts to push the bearing member
31, thereby causing the supplementary piston 3 to be
forced upwardly out of the top side of the master piston
3. When the crank arm 61 moved to 90°, the supple-
mentary piston 3 reaches the upper limit position to re-
duce the volume of the cylinder air chamber 11, so as
to further increase the thrust force of the master piston
2 upon the explosive stroke. The maximum range of the
thrust force of the master piston 2 is when the crank arm
61 moved to 0°~90°. Because the two ends 43 and 44
of the link 4 of the present invention are curved in re-
versed directions, the angle of oscillation of the link 4 is
relatively increased, and the distance of the down stroke
of the master piston 2 is relatively reduced, and there-
fore the crank working arm of force c is relatively pro-
longed. Because the distance of the down stroke of the
master piston 2 is relatively reduced, the relatively
smaller volume of the cylinder air chamber enhances
the working of the explosive stroke, resulting in a high
output of thrust force. The down stroke difference be-
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tween the present invention and the prior art design is
apparent in B and C and B' and C' as shown FIGS 6
and 7. When the crank arm 61 moved to 45°, it is the
best point where the piston works on the crank. At this
time, the master piston 2 is moved downwards to a short
distance only, and the supplementary piston 3 is extend-
ed out of the master piston 2 to reduce the volume of
the cylinder air chamber. The volume of the cylinder air
chamber in the present invention is about one half of the
volume of the cylinder air chamber in the prior art design
at this time. Further, the crank working arm of force ¢ of
the present invention is relatively longer than the prior
art design. In general, the thrust force of the present in-
vention is greatly increased and much higher than the
prior art design. When continuously working as shown
in FIGS. 8~10, the crank arm 61 is returned to 0°. Be-
cause the distance between the pivot pin 5 and the cent-
er of the crank arm 61 of the present invention is equal
to the prior art design, the working time of the engine
through one full cycle of the present invention is equal
to the prior art design. During the working of the engine
of the present invention, the angle of oscillation of the
link compensates the distance reduction of the master
piston during the down stroke.

[0012] FIGS. 11~13 show a comparison between the
second embodiment of the presentinvention and the pri-
or art design in which G'~I' show the actions of the prior
art design; G~I show the actions of the present inven-
tion. When the crank arm 61 moved to 0°, the master
piston 2 reaches the upper limit position, the lowest point
421 of the cam 42 touches the bearing member 32, the
elevation of the top side of the supplementary piston 3
is lower than the elevation of the top side of the master
piston 2, thus a combustion chamber 12 is formed be-
tween the top side of the master piston 2 and the top
side of the supplementary piston 3. When the engine
ignited to explode as shown in FIGS. 12 and 13, the
master piston 2 and the supplementary piston 3 are low-
ering, and the link 4 starts to tilt leftwards, thereby caus-
ing the cam 42 to push the bearing member 31 and to
further force the supplementary piston 3 out of the mas-
ter piston 2. When the supplementary piston 3 extended
out of the master piston 2, the aforesaid combustion
chamber 12 is disappeared, and the volume of the cyl-
inder air chamber 11 is reduced. Because the combus-
tion chamber 12' of the prior art design is fixedly provid-
ed in the piston 2, the cylinder air chamber 11" is in-
creased with the downward displacement of the piston
2', lowering the thrust force of the piston 2'. The piston
best working range is when the crank arm moved to
45~90°. At this time, the crank working arm of force ¢
reaches the longest status. Because the combustion
chamber 12 of the present invention is disappeared dur-
ing down stroke of the master piston 2, the expansion
of the cylinder air chamber 11 is slow, the thrust force
produced during the explosive stroke is fully applied to
the crank 6. According to the prior art design, the cylin-
der air chamber is greatly expanded during down stroke
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of the piston, thereby causing the thrust force to be rap-
idly reduced. In consequence, less force is applied to
the crank according to the prior art design. The volume
of the aforesaid combustion chamber 12 is determined
subject to the distance of the movement of the supple-
mentary piston 3 by the cam 42.

[0013] A prototype of dual-piston engine has been
constructed with the features of the annexed drawings
of FIGS. 3~13. The dual-piston engine functions
smoothly to provide all of the features discussed earlier.
[0014] Although particular embodiment of the inven-
tion have been described in detail for purposes of illus-
tration, various modifications and enhancements may
be made without departing from the spirit and scope of
the invention. Accordingly, the invention is not to be lim-
ited except as by the appended claims.

Claims

1. A dual-piston engine comprising a cylinder, a mas-
ter piston adapted to reciprocate in said cylinder,
said master piston being provided with a trans-
versely extended pivot pin, a crank, and a link, said
link having a first end pivoted to the pivot pin of said
master piston and a second end pivoted to a crank
arm of said crank, wherein said master piston has
a supplementary piston coaxially coupled thereof
and axially movable in and out of a top side thereof,
said supplementary piston comprising a trans-
versely extended pivot pin and a bearing member
fastened pivotally with the transversely extended
pivot pin of said supplementary piston; said link has
a push member provided at the first end thereof and
adapted to move said supplementary piston in and
out of the top side of said master piston when
moved by said master piston.

2. The dual-piston engine as claimed in claim 1,
wherein said push member is a cam formed integral
with the first end of said link; said bearing member
is disposed in contact with the periphery of said
cam.

3. The dual-piston engine as claimed in claim 1,
wherein said bearing member is an axle bearing
mounted on the transversely extended pivot pin of
said supplementary piston.

4. The dual-piston engine as claimed in claim 1,
wherein said bearing member is a barrel mounted
on the transversely extended pivot pin of said sup-
plementary piston for free rotation.

5. The dual-piston engine as claimed in claim 1,
wherein the first end and second end of said link are
curved in reversed directions, forming a Z-shaped
profile so that the applied line of force of said link is
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biased to one side relative to the center of the crank
arm of said crank when said master piston is moved
to an upper limit position.

The dual-piston engine as claimed in claim 5,
wherein said push member is a cam formed integral
with the first end of said link, and said bearing mem-
ber is disposed in contact with the periphery of said
cam.

The dual-piston engine as claimed in claim 5,
wherein said bearing member is an axle bearing
mounted on the transversely extended pivot pin of
said supplementary piston.

The dual-piston engine as claimed in claim 5,
wherein said axle bearing is an eccentric axle bear-
ing eccentrically mounted on the transversely ex-
tended pivot pin of said supplementary piston.

The dual-piston engine as claimed in claim 5,
wherein said bearing member is a barrel mounted
on the transversely extended pivot pin of said sup-
plementary piston for free rotation.

The dual-piston engine as claimed in claim 5,
wherein said barrel is an eccentric barrel eccentri-
cally mounted on the transversely extended pivot
pin of said supplementary piston for free rotation.

The dual-piston engine as claimed in claim 5,
wherein said bearing member is an eccentric axle
bearing eccentrically mounted on the transversely
extended pivot pin of said supplementary piston
and installed in the push member of said link.

The dual-piston engine as claimed in claim 5,
wherein said bearing member is an eccentric barrel
formed of two symmetrical halves and eccentrically
on the transversely extended pivot pin of said sup-
plementary piston and installed in the push member
of said link.
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