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(54) POWER MACHINE

(57) A power machine produces power by using high
pressure gas to push a piston. The power machine uses
a supply device to provide the high pressure gas to a

cylinder and controls an admission valve and an exhaust
valve to admit and exhaust the high pressure gas for
pushing the piston and rotating a crank member to pro-
duce power.
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Description

1. Field of the Invention

[0001] The present invention relates to power ma-
chine, and more particularly to a power machine by using
high pressure gas to push a piston of a cylinder for pro-
ducing power.

2. Description of the Related Art

[0002] Now, problems of energy sources focus on pol-
lution produced by burning oil fuel, greenhouse effect,
and exhausting in the future 30-50 years, etc. Current
gas engines or engines generally use the oil fuel, such
as oil or diesel oil, as the energy sources. Therefore, the
oil fuel of the gas engines or engines burned will produce
the pollution and produce the greenhouse effect.
Furthermore, since the oil fuel is an unregenerate energy
source, with the price of the oil fuel raises increasingly,
global economy is impacted increasingly by the high price
of the oil fuel. Therefore, an object of the present is de-
signing a power machine producing no pollution.
[0003] The inventors of the present invention work
hardly to solve the above problems. With the long work,
a power machine of the present invention has been suc-
cessfully designed to solve the above problems.
[0004] What is needed, therefore, is a power machine ,
which can solve the above problems.

BRIEF SUMMARY

[0005] The present invention is providing a power
machine , which produces power by using high pressure
gas to push a piston. The power machine does not ex-
haust pollution and produce greenhouse effect.
[0006] A power machine in accordance with a pre-
ferred embodiment of the present invention includes a
cylinder and an outer supply device for providing high
pressure gas. The outer supply device provides the high
pressure gas to the cylinder for pushing a piston and
rotating a crank member to produce power.
[0007] Compared with the conventional power
machine , the present power machine uses the high pres-
sure gas to press the piston and drive the crank member.
Therefore, the present power machine has a simple
structure better than the conventional power machine us-
ing the oil fuel.
Furthermore,
the gas can be easily obtained and cheap, and has no
pollution and no greenhouse effect. The present power
machine operates without burning the oil fuel, and oper-
ates safely and quietly, and
is worth to be used widely.
[0008] Other objects, advantages and novel features
of the invention will become more apparent from the fol-
lowing detailed description when taken in conjunction
with the accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] These and other features and advantages of
the various embodiments disclosed herein will be better
understood with respect to the following description and
drawings, in which like numbers refer to like parts
throughout, and in which:
[0010] FIG. 1 is a schematic, cross-sectional view of
a power machine in a first condition in accordance with
a first preferred embodiment of the present invention,
wherein the admission valve being opened and the ex-
haust valve being closed;
[0011] FIG. 2 is a schematic, cross-sectional view of
a power machine in a second condition in accordance
with a second preferred embodiment, wherein the ad-
mission valve being closed and the exhaust valve being
opened;
[0012] FIG. 3 is a schematic, side cross-sectional view
of the power machine in accordance with the second pre-
ferred embodiment, wherein the cylinder body including
a single cylinder and the valve being a poppet valve of
mechanical valves;
[0013] FIG. 4 is a schematic, side cross-sectional view
of the power machine in a second condition in accord-
ance with the first preferred embodiment, wherein the
cylinder body including a single cylinder and the valve
being a poppet valve of mechanical valves;
[0014] FIG. 5 is another schematic, side cross-section-
al view of the power machine in accordance with the sec-
ond preferred embodiment, wherein the cylinder body
including a single cylinder and the valve being a solenoid
valve; and
[0015] FIG. 6 is a schematic, cross-sectional view of
a power machine in accordance of the second preferred
embodiment, wherein the cylinder body including four
cylinders arranged in line.

DETAILED DESCRIPTION

[0016] Reference will now be made to the drawings to
describe a preferred embodiment of the present power
machine, in detail.
[0017] The design of the present invention is guiding
high pressure gas into a cylinder having a piston and
exhausting the high pressure gas out by controlling an
admission valve and an exhaust valve to push the piston
upwards or downwards and drive a crank member rotat-
ing for producing power.
[0018] Referring to FIGS. 1-5, a power machine in ac-
cordance with a preferred embodiment of the present
invention is shown. The power machine includes a cyl-
inder body 10 and a supply device 15 for providing high
pressure gas. The cylinder body 10 includes a cylinder
11, a piston 12, a crank chamber 13 and a crank member
14. The cylinder 11 has an admission passage 111 and
an exhaust passage 112. An admission valve 113 is ar-
ranged in the admission passage 111, and an exhaust
valve 114 is arranged in the exhaust passage 112. The
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piston 12 is arranged in the cylinder 11 and moveable
therein. The crank chamber 13 is assembled on the cyl-
inder 11 and communicated with the cylinder 11. The
crank member 14 is arranged in the crank chamber 13
and connected with the piston 12 by performable meth-
ods. For example, the crank member 14 is connected
with the piston 12 through a pole 18, which is used as a
connecting member. Furthermore, the crank member 14
has an axis 141 for serving as an output terminal.
[0019] The supply device 15 for providing the high
pressure gas, is arranged adjacent to the cylinder 11,
and communicated with the admission passage 111 of
the cylinder 11 for providing the high pressure gas in the
cylinder 11. In this exemplary embodiment, the supply
device 15 is a high pressure bottle for schlepping and
moving conveniently and being adapted to be amounted
on power vehicles or motorcycles. Furthermore, the gas
in the supply device 15 can be selected from safe and
environmental protection gas. For example, the gas in
the supply device 15 can be air, which is cheap and safe,
is obtained easily and has no any pollution.
[0020] The admission valve 113 and the exhaust valve
114 can be selected from two different mode valves con-
sisting of mechanical valves and electronic valves. For
example, the exhaust valve 114 as shown in FIGS. 1-4
is a poppet valve, which is a normal mechanical valve,
and the admission valve 113 as shown is FIGS. 1, 2 and
5 is a typical solenoid valve. However, the admission
valve 113 and the exhaust valve 114 as shown in FIGS.
1-5 is only used to explain the present invention. Both of
the admission valve 113 and the exhaust valve 114 can
be selected from the two different mode valves.
[0021] In the embodiment as shown in FIGS. 1-4, the
exhaust valve 114 is the poppet valve, and is controlled
by a valve driving member 16. The valve driving member
16 includes a cam follower 161. The cam follower 161 is
connected with the axis 141 of the crank member 14
through a transmission group 162. The transmission
group 162 includes a first gear 163, a second gear 164,
and a chain 165 connected and engaged with the first
gear 163 and the second gear 164. The cam follower 161
of the valve driving member 16 rotates by rotating the
output terminal of the crank member 14 to control the
exhaust valve 114 (the poppet valve).
[0022] Furthermore, the valve driving member 16 fur-
ther includes an extending arm 166. The cam follower
161 can touch the popper valve 114 through the extend-
ing arm 166. The extending arm 166 may be arranged
rotatably and coaxially on a pivot seat 167, and the pivot
seat 167 is fixed on a head portion 115 of the cylinder 11.
[0023] In the embodiment as shown in FIGS. 1, 2 and
5, the admission valve 113 is the solenoid valve, which
is driven by a valve driving member 17. The valve driving
member 17 includes a limited switch 171 and a cam 172
for driving the limited switch 171. The limited switch 171
is electrically connected with the solenoid valve (the ad-
mission valve 113). The cam 172 is connected with the
output terminal of the crank member 14 and rotates by

rotating the output terminal of the crank member 14 to
drive the limited switch 171 and control the solenoid valve
(the admission valve 113).
[0024] Furthermore, a flywheel 19 is arranged at a side
of the crank member 14.
[0025] The operation of the power machine of the
present invention is described as following:
[0026] When the piston 12 moves between an upper
dead center and 10 degrees before the upper dead cent-
er, the admission valve 113 is opened to provide the high
pressure gas into the cylinder 11. At the same time, the
exhaust valve 114 is closed. Therefore, at this time, a
protrusion 173 of the cam 172 touches the limited switch
171 to open the admission valve 113.
[0027] When the piston 12 moves between approxi-
mate 10 degrees before a lower dead center and the
lower dead center, the admission valve 113 is closed to
stop providing the high pressure gas. Tests prove the
power machine outputs excellently power by closing the
admission valve 113 at the 10 degrees before the lower
dead center.
[0028] When the piston 12 reaches the lower dead
center, the exhaust valve 114 is opened to exhaust the
high pressure gas out.
[0029] When the piston 12 reaches 5 degrees before
the upper dead center, the exhaust valve 114 is closed.
Tests prove it is perfect by closing the exhaust valve 114
at the 10 degrees before the upper dead center.
[0030] When the piston 12 reaches the upper dead
center, the above steps repeat.
[0031] In the operation described as the above, since
the cylinder 11 has stopped to providing the high pressure
gas and the high pressure gas has been exhausted when
the piston 12 returns the upper dead center from the lower
dead center, the piston 12 can return the upper dead
center by inertial power of the crank member 14 and the
flywheel 19.
[0032] The embodiment as shown in FIGS. 1-5 dis-
closes a power machine having a single cylinder.
FIG. 6 discloses an embodiment having a plurality of cyl-
inders. The plurality of cylinders are arranged in line in
FIG. 6. However, the plurality of cylinders can be also
arranged in parallel, or in V-shape (not shown), etc.
[0033] In the embodiment having four cylinders as
shown in FIG. 6, a first cylinder 101 and a fourth cylinder
104, and a second cylinder 102 and a third cylinder 104
respectively admit and exhaust the high pressure gas
synchronously for achieving perfect balance and power.
[0034] The embodiments of the present invention em-
ploy the high pressure gas to provide high pressure pow-
er to the cylinder, and use the admission valve and the
exhaust valve to admit and exhaust the high pressure
gas to push the piston upwards or downwards and rotate
the crank member to produce the power. Therefore, the
present invention will not produce greenhouse gas ex-
hausting, have no pollution and be clean. The gas can
be obtained conveniently and be cheap. Furthermore,
the power machine itself does not produce a superheat-
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ing problem, and has a simple structure, and decrease
the cost.
[0035] The above description is given by way of exam-
ple, and not limitation. Given the above disclosure, one
skilled in the art could devise variations that are within
the scope and spirit of the invention disclosed herein,
including configurations ways of the recessed portions
and materials and/or designs of the attaching structures.
Further, the various features of the embodiments dis-
closed herein can be used alone, or in varying combina-
tions with each other and are not intended to be limited
to the specific combination described herein. Thus, the
scope of the claims is not to be limited by the illustrated
embodiments.

Claims

1. A power machine, comprising:

a cylinder body having at least one cylinder, the
at least one cylinder having at least one admis-
sion passage and at least one exhaust passage
arranged on a head portion thereof, a admission
valve and an exhaust valve being arranged re-
spectively in the at least one
admission passage and at least one exhaust
passage;
at least one piston arranged in the at least one
cylinder and moveable therein;
a crank chamber mounted on the at least one
cylinder;
a crank member arranged in the crank chamber
and connected with the piston; and
an outer supply device communicated with the
admission passage of the cylinder to
providing the high pressure gas;

wherein the high pressure gas being admitted and
exhaust the cylinder by controlling the admission
valve and the exhaust valve to push the piston up-
wards or downwards and rotate the crank member
for producing power.

2. The power machine as claimed in claim 1, wherein
at least one of the admission valve and the exhaust
valve is a poppet valve controlled by a valve driving
member, the valve driving member includes a cam
follower and a transmission group, the cam follower
is connected with an output terminal of the crank
member through the transmission group to drive the
cam follower of the valve driving member by driving
the output terminal of the crank member for control-
ling the valve.

3. The power machine as claimed in claim 1, wherein
the at least one of the admission valve and the ex-
haust valve is a solenoid valve driven by a valve driv-

ing member, the valve driving member includes a
limited switch and a cam for driving the limited switch,
the limited switch is electrically connected with the
solenoid valve, and the cam is connected with an
output terminal of the crank member to drive the cam
of the valve driving member by driving the output
terminal of the crank member for driving the limited
switch and controlling the solenoid valve.

4. The power machine as claimed in claim 2, wherein
the valve driving member further includes an extend-
ing arm, the cam follower touches the poppet valve
through the extending arm.

5. The power machine as claimed in claim 1, further
comprising a pole arranged between the piston and
the crank member.

6. The power machine as claimed in claim 1, further
comprising a flywheel connected with the crank
member.

7. The power machine as claimed in claim 1, wherein
the cylinder body includes a single cylinder or a plu-
rality of cylinders.

8. The power machine as claimed in claim 1, wherein
when the piston reaches an upper dead center, the
admission valve is opened and the exhaust valve is
closed; when the piston reaches approximate 10 de-
grees before a lower dead center, the admission
valve is closed to stop providing the high pressure
gas; when the piston reaches the lower dead center,
the exhaust valve is opened to exhaust the high pres-
sure gas; when the piston reaches approximate 10
degrees before the upper dead center, the exhaust
valve is closed; when the piston returns the upper
dead center, the above steps repeats to maintain the
piston moving circularly and maintain the crank
member rotating for producing the power.

9. The power machine as claimed in claim 1, wherein
the cylinder body has four cylinders, a first cylinder
and a fourth cylinder admit and exhaust the high
pressure gas synchronously, and a second cylinder
and a third cylinder admit and exhaust the high pres-
sure gas synchronously.

Amended claims under Art. 19.1 PCT

1. A power machine, comprising:

a cylinder body having at least one cylinder, the
at least one cylinder having at least one admis-
sion passage and at least one exhaust passage
arranged on a head portion thereof, an admis-
sion valve and an exhaust valve being arranged
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respectively in the at least one admission pas-
sage and at least one exhaust passage;
at least one piston arranged in the at least one
cylinder and moveable therein;
a crank chamber mounted on the at least one
cylinder;
a crank member arranged in the crank chamber
and connected with the piston;
and
an outer supply device communicated with the
admission passage of the cylinder to provide
high pressure gas;
wherein the high pressure gas is admitted into
and exhausted out of the cylinder by controlling
the admission valve and the exhaust valve to
push the piston upwards or downwards and ro-
tate the crank member for producing power,
when the piston reaches an upper dead center,
the admission valve is opened and the exhaust
valve is closed; when the piston reaches approx-
imate 10 degrees before a lower dead center,
the admission valve is closed to stop providing
the high pressure gas; when the piston reaches
the lower dead center, the exhaust valve is
opened to exhaust the high pressure gas; when
the piston reaches approximate 10 degrees be-
fore the upper dead center, the exhaust valve is
closed; when the piston returns to the upper
dead center, the above steps repeat to maintain
the piston moving circularly and maintain the
crank member rotating for producing the power.

2. The power machine as claimed in claim 1, wherein
at least one of the admission valve and the exhaust
valve is a poppet valve controlled by a valve driving
member, the valve driving member includes a cam
follower and a transmission group, the cam follower
is connected with an output terminal of the crank
member through the transmission group to drive the
cam follower of the valve driving member by driving
the output terminal of the crank member for control-
ling the valve.

3. The power machine as claimed in claim 1, wherein
the at least one of the admission valve and the ex-
haust valve is a solenoid valve driven by a valve driv-
ing member, the valve driving member includes a
limit switch and a cam for driving the limit switch, the
limit switch is electrically connected with the solenoid
valve, and the cam is connected with an output ter-
minal of the crank member to drive the cam of the
valve driving member by driving the output terminal
of the crank member for driving the limit switch and
controlling the solenoid valve.

4. The power machine as claimed in claim 2, wherein
the valve driving member further includes an extend-
ing arm, the cam follower touches the poppet valve

through the extending arm.

5. The power machine as claimed in claim 1, further
comprising a pole arranged between the piston and
the crank member.

6. The power machine as claimed in claim 1, further
comprising a flywheel connected with the crank
member.

7. The power machine as claimed in claim 1, wherein
the cylinder body includes a single cylinder or a plu-
rality of cylinders.

8. The power machine as claimed in claim 1, wherein
the cylinder body has four cylinders, a first cylinder
and a fourth cylinder admit and exhaust the high
pressure gas synchronously, and a second cylinder
and a third cylinder admit and exhaust the high pres-
sure gas synchronously.

Amended claims under Art. 19.1 PCT

1. Amendment in the claim
The subject matter in claim 8 is added to claim 1.

2. Patentability for claims

a. The amended claim 1 is inventive and com-
plies with PCT 33(3) for the following reasons.
The cited reference 1 does not disclose the lim-
itation in the original claim 8 of "when the piston
reaches an upper dead center, the electronic
valve is opened and the exhaust valve is closed;
when the piston reaches approximate 10 de-
grees before a lower dead center, the electronic
valve is closed to stop providing the high pres-
sure gas; when the piston reaches the lower
dead center, the exhaust valve is opened to ex-
haust the high pressure gas; when the piston
reaches approximate 5 to 10 degrees before the
upper dead center, the exhaust valve is closed;
when the piston returns to the upper dead cent-
er, the above steps repeats to maintain the pis-
ton moving circularly and maintain the crank
member rotating for producing the power".
Therefore, the original claim 8 is novelty and is
agreed by the Examiner.
The cited reference 2 does not disclose the
above-mentioned limitation in the original claim
8, either. Actually, this limitation of "when the
piston reaches an upper dead center, the elec-
tronic valve is opened and the exhaust valve is
closed; when the piston reaches approximate
10 degrees before a lower dead center, the elec-
tronic valve is closed to stop providing the high
pressure gas; when the piston reaches the lower
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dead center, the exhaust valve is opened to ex-
haust the high pressure gas; when the piston
reaches approximate 5 to 10 degrees before the
upper dead center, the exhaust valve is closed;
when the piston returns to the upper dead cent-
er, the above steps repeats to maintain the pis-
ton moving circularly and maintain the crank
member rotating for producing the power" is the
key point for the present invention to obtain the
better outputting power and efficiency, which is
non-obvious with respect to the prior art utilizing
the conventional skills of the internal combustion
engines.
The cited references cannot achieve the same
object of the present invention which is the result
of the inventor’s hard work. The present power
device may not be worked if the timing of valves
is not properly arranged. None of the cited ref-
erences, especially for references 1 and 2, can
achieve the same function and object of the
present invention.
Although the cited references may disclose
some structure similar to the present power de-
vice, there is still no actual machine presented
in the market. The reason is because lacking of
the characteristic of present power device there
is no way for a gas engine capable of being op-
erated.
Accordingly, the amended claim 1 is patentable
to be distinguish from the prior arts. Therefore,
the amended claim 1 should be inventive and
complies with PCT 33(3).
b. Claims 2-7 should be patentable because of
depending on the amended claim 1.
In view of foregoing, the amendment of claims
should overcome the Examiner’s rejections. The
amendment is supported by the original disclo-
sure and no new matter is added.
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