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(57) Abrégée/Abstract:
An Internal combustion engine without compression stroke for independently supplying gas Is provided, it includes: a main
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(57) Abrege(suite)/Abstract(continued):

Input unit(12) I1Is connected with

the cylinder(111) to send high pressure fuel into the cylinder(111) and keep a preset pressure In

the cylinder(111), the output unit(14) is connected with the cylinder(111) to output power produced by burning the high pressure

fuel, and the exhaust unit(15)

pressure fuel. The high pressure fuel is directly sent into the cylinder(111) and the preset pressure Is kept in the cylinder(111), ther
a combustion stroke Is executed. The engine only executes combustion stroke and exhaust stroke, so It can smoothly run at a high

rotating speed.

s connected with the cylinder(111) to discharge the exhaust gas produced by burning the high
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INTERNAL COMBUSTION ENGINE HAVING INDEPENDENT
GAS SUPPLY WITH NO COMPRESSION STROKE

BACKGROUND OF THE INVENTION

I. Field of the Invention

The present invention relates to an internal combustion engine, and

more particularly to an internal combustion engine having an independent

gas supply with no compression stroke.
2.  Description of the Related Art

Generally, a reciprocating piston engine 1s most commonly used and
has been widely applied in many aspects (for example., in various types of
vehicles). The reciprocating piston engine is mainly classified into two

types: 2-stroke and 4-stroke. However, in the reciprocating piston engine,

no matter being a 2-stroke or 4-stroke engine, intake, compression,
combustion, and exhaust steps must be performed, and the piston has to
stop and reverse 1ts direction accordingly, so that a shaft in the 4-stroke
engine reverses four times for each output and a shaft in the 2-stroke engine
reverses twice for each output. The 2-stroke and 4-stroke engines need
quite complicated valve systems, in order to input a fuel, compress for
supercharging, ignite for combustion, and discharge exhaust gas at a proper

time.

For the conventional 2-stroke or 4-stroke engine, one or two
reversions need to be performed during each output, so the operation of the
engine 1s relatively not smooth and the rotational speed thereot 1s ditficult

to be increased.

Consequently, there 1s an existing need for an internal combustion

engine having an independent gas supply with no compression stroke to

solve the above-mentioned problems.
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SUMMARY OF THE INVENTION

Accordingly, the present invention 1s directed to an internal
combustion engine having an independent gas supply with no compression
stroke. The internal combustion engine includes a body, an input unit, an
output unit, and an exhaust unit. The body has at least one combustion
chamber. The input unit is connected to the combustion chamber, for
inputting a high-pressure fuel in the combustion chamber and producing a
predetermined pressure inside the combustion chamber. The output unit is
connected to the combustion chamber, for outputting power generated by
combustion of the high-pressure fuel. The exhaust unit 1s connected to the
combustion chamber, for discharging an exhaust gas generated duc to the

combustion of the high-pressure fuel.

In the internal combustion engine having an independent gas supply
with no compression stroke provided by the present invention, the
predetermined pressure is directly produced inside the combustion chamber
by inputting the high-pressure fuel in the combustion chamber, and then a
combustion stroke 1s performed, so that the engine does not need to go

through strokes such as intake, compression, combustion, and exhaust as 1n

a conventional one. Therefore, according to the internal combustion engine
of the present invention, as each output only requires combustion and

exhaust strokes, the operation of the engine 1s relatively smooth and the

rotational speed of the engine may be largely increased.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view of an internal combustion engine having an
independent gas supply with no compression stroke according to a first

embodiment of the present invention; and

FIG. 2 1s a schematic view of an internal combustion engine having an
independent gas supply with no compression stroke according to a second

embodiment of the present invention.

I
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DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 1s a schematic view of an internal combustion engine having an

independent gas supply with no compression stroke according to a first
embodiment of the present invention. In this embodiment, the internal
combustion engine 1 having an independent gas supply with no
compression stroke includes a body 11, an input unit 12, an ignition unit 13,

an output unit 14, an exhaust unit 15, and a timing unit 16.

The body 11 has at least one combustion chamber 111. an inlet
channel 112, and an outlet channel 113. The mput unmit 12 has an input

manifold 121, at least one supercharging device 122, a first free valve 123,

~and a high-pressure nozzle 124. The input unit 12 1s used for inputting a

high-pressure fuel in the combustion chamber 111 and producing a
predetermined pressure inside the combustion chamber 111. In this

embodiment, the inlet channel 112 and the outlet channel 113 are In
communication with the combustion chamber 111. The input manifold 121
1s connected to the inlet channel 112. The first free valve 123 1s used for
opening or closing the inlet channel 112. When the first free valve 123
opens the inlet channel 112, the high-pressure fuel 1s input in the

combustion chamber 111 through the input manifold 121.

The supercharging device 122 1s used for increasing the pressure of
the high-pressure fuel, so that the high-pressure fuel is guided by the input

manifold 121 into the combustion chamber 111 and the pressure inside the

combustion chamber 111 reaches the predetermined pressurc.  The

supercharging device 122 may be a compressor. Preferably, the high-
pressure fuel 1s a petroleum fuel, a natural gas, or a biofuel, and according

to different applications, the petroleum fuel may be gasoline, diesel oil. or a

petroleum/air mixed fuel. If the high-pressure fuel 1s gasoline, the
predetermined pressure 1s preferably 8 to 12 bars, and if the high-pressure

fuel 1s diesel oil, the predetermined pressure is preferably 20 to 30 bars.

}
;
'
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In this embodiment, the internal combustion engine 1 having an
independent gas supply with no compression stroke includes two
supercharging devices 122, respectively connected to the input manifold
[21 and the high-pressure nozzle 124. One of the supercharging devices
122 1s used for supercharging the air to enter thé combustion chamber 111
through the input manifold 121, and the other 1s used for supercharging the
petroleum to be atomized and injected into the input manifold 121. so that
the petroleum 1s mixed with the high-pressure air and together flows into

the combustion chamber 111.

The 1gnition unit 13 1s fixed to the body 11, and has one end
extending in the combustion chamber 111 to ignite the high-pressure fuel at

a proper time. The ignition unit 13 1s a spark plug. In this embodiment, the
output unit 14 1s connected to the combustion chamber 111, and has a

piston 141, a connecting rod 142, and a crank shaft 143, for outputting

power generated by combustion of the high-pressure fuel. The piston 141
1s recerved 1n the combustion chamber 111, the connecting rod 142 1s
connected to the piston 141, and the crank shaft 143 1s connected to the
connecting rod 142. It should be noted that, in other applications, the
internal combustion engine | having an independent gas supply with no

compression stroke may not include the ignition unit 13 depending on
characteristics of the used high-pressure fuel (for example. the high-

pressure fuel is diesel oil).

The exhaust unit 15 1s connected to the combustion chamber 111, and

has an output manifold 151 and a second free valve 152, for discharging an
exhaust gas generated due to the combustion of the high-pressure fuel. The

output manitold 151 1s connected to the outlet channel 113. The second

free valve 152 1s used for opening or closing the outlet channel 113.

The first free valve 123 opens the inlet channel 112 before the

pressure Inside the combustion chamber 11 reaches the predetermined

pressure and the second free valve 152 closes the outlet channel 113 (that 1s.
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an intake stroke). The first free valve 123 closes the inlet channel 112

when the pressure inside the combustion chamber 111 reaches the
predetermined pressure and the second free valve 152 closes the outlet
channel 113. When the piston 141 is lowered to a predetermined position,
the 1gnition unit 13 1gnites to start the combustion of the high-pressure fuel
(that 1s, a combustion stroke). The second free valve 152 opens the outlet
channel 113 after the combustion of the high-pressure fuel, and the first
free valve 123 closes the inlet channel 112 to discharge the exhaust gas
generated during the combustion (that 1s, an exhaust stroke). After the

exhaust gas 1s completely discharged, when the piston 141 1s lowered to

another predetermined position, a next intake stroke 1s performed.

The combustion of the high-pressure fuel in the combustion chamber

111 generates power for actuating the piston 141. Thereby, the piston 141
drives the crank shaft 143 through the connecting rod 142, so as to transfer

the power to other means or devices connected to the crank shaft 143. In

addition, the piston 141 passes a bottom dead center and reverses to move

upward. The exhaust gas generated due to the combustion of the high-
pressure fuel in the combustion chamber 111 1s pushed by the piston 141
moving upward and discharged out of the combustion chamber 111 through

the output manifold 151 when the outlet channel 113 1s opened.

The timing unit 16 1s used for controlling the time that the first free
valve 123 and the second free valve 152 close or open the inlet channel 112
and the outlet channel 113. In this embodiment, the timing unit 16 has a
cam shaft 161 and a control device 162. The cam shaft 161 has at least two
cam structures 163 and 164, respectively in contact with the first free valve

123 and the second free valve 152. The control device 162 1s used for
controlling a rotational speed of the cam shaft 161, so as to control the time
that the first free valve 123 and the second free valve 152 cl;)se or open the
inlet channel 112 and the outlet channel 113, and control the time that the

high-pressure nozzle 124 atomizes and injects the petroleum into the input
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manifold 121, thereby enabling the high-pressure fuel to cnter the

combustion chamber 111 at a proper time.

FIG. 2 is a schematic view of an internal combustion engine having an
independent gas supply with no compression stroke according to a second
embodiment of the present invention. The internal combustion engine 2
having an independent gas supply with no compression stroke includes a
body 21, an input unit 22, an ignition unit 23, an output unit 24, an c¢xhaust
unit 25, and a timing unit 26. In the second embodiment, the body 21
includes two inlet channels 211 and 212. The input unit 22 includes a gas
delivery member 221 and a fuel delivery member 222. A cam shalft of the
timing unit 26 only has a cam structure 261. The gas delivery member 221

and the fuel delivery member 222 are disposed in the inlet channels 211 and

212, respectively. Air and petroleum are supercharged by two
supercharging devices 223 of the input unit 22 and guided Into a
combustion chamber 213 of the body 21, respectively. Preferably, the gas

delivery member 221 and the fuel delivery member 222 are

electromagnetic-valve high-pressure nozzles.

A control device 262 of the timing unit 26 is used for controlling the

~ cam structure 261 to close or open the outlet channel 214 of the body 21, so

as to control the time of closing or opening the outlet channel 214, and also

used for controlling electromagnetic valves in the gas delivery member 221

and the fuel delivery member 222 at the same time, so as to control the time
of closing or opening the gas delivery member 221 and the fuel delivery
member 222. Similarly, in other applications, the internal combustion
engine 2 having an independent gas supply with no compression stroke may
not include the ignition unit 23 depending on characteristics of the used
high-pressure fuel ( for example, the high-pressure fuel is diesel o1l). The
rest of the means in the second embodiment are substantially the same as

those in the internal combustion engine 1 having an independent gas supply

with no compression stroke in FIG. 1, so the details thereof will not be
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described herein again.

In the internal combustion engine having an independent gas supply
with no compression stroke provided by the present invention. the
predetermined pressure is directly produced inside the combustion chamber
by inputting the high-pressure fuel in the combustion chamber. and then a
combustion stroke 1s performed, so that the engine does not nced to go
through strokes such as intake, compression, combustion, and exhaust as in
a conventional one. Therefore, according to the internal combustion engine
of the present invention, as each output only requires combustion and
exhaust strokes, the operation of the engine is relatively smooth and the

rotational speed of the engine may be largely increased.

While the embodiments of the present invention have been illustrated
and described, various modifications and improvements can be made by

those skilled in the art. The embodiments of the present invention are
therefore described in an illustrative but not restrictive sense. It 1s intended
that the present invention 1s not limited to the particular forms as illustrated,
and that all modifications that maintain the spirit and scope of the present

invention are within the scope defined in the appended claims.

I
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WHAT IS CLAIMED IS:

1. An internal combustion engine having an independent gas supply

with no compression stroke, comprising:

a body, having at least one combustion chamber;

an input unit, connected to the combustion chamber, for inputting a
high-pressure  fuel in the combustion chamber and producing a

predetermined pressure inside the combustion chamber;

an output unit, connected to the combustion chamber, for outputting

power generated by combustion of the high-pressure fuel; and

an exhaust unit, connected to the combustion chamber, for

discharging an exhaust gas generated due to the combustion of the high-

pressure fuel.

2. The internal combustion engine according to claim 1. wherein the

high-pressure fuel is a petroleum fuel, a natural gas or a biofuel.

3. The internal combustion engine according to claim 2, wherein the

petroleum fuel 1s gasoline.

4. The internal combustion engine according to claim 3, wherein the

predetermined pressure 1s 8 to 12 bars.

5. The internal combustion engine according to claim 2, wherein the

petroleum fuel is diesel oil.

6. The internal combustion engine according to claim 5, wherein the

predetermined pressure 1s 20 to 30 bars.

7. The internal combustion engine according to claim 1, wherein the

high-pressure fuel is a petroleum/air mixed fuel.

8. The internal combustion engine according to claim 1. wherein the

4
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input unit further comprises at least one supercharging device, for

Increasing a pressure of the high-pressure fuel to be input in the combustion

chamber and raising the pressure inside the combustion chamber to reach

the predetermined pressure.

9. The internal combustion engine according to claim 8, wherein the

supercharging device 1s a compressor.

10. The internal combustion engine according to claim 2 or 7. turther

comprising an ignition unit, fixed to the body and having one end extending

in the combustion chamber.

11. The internal combustion engine according to claim 10, wherein

the 1gnition unit 1s a spark plug.

12. The internal combustion engine according to claim 1. wherein the
output unit comprises a piston and a connecting rod, the piston 1s received

in the combustion chamber, the connecting rod 1s connected to the piston.

13. The internal combustion engine according to claim 12, wherein

the output unit further comprises a crank shaft, the crank shalft 1s connected

to the connecting rod.

14. The internal combustion engine according to claim 1. wherein the

body further comprises at least one inlet channel and an outlet channel, the

inlet channel 1s in communication with the combustion chamber and the
high-pressure fuel, and the outlet channel 1s in communication with the

combustion chamber and an external portion of the body.

15. The internal combustion engine according to claim 14, wherein
the input unit turther comprises an input manifold, the exhaust unit further

comprises an output manifold, the input manifold 1s connected to the inlet

channel, and the output manifold 1s connected to the outlet channel.

16. The internal combustion engine according to claim 15, wherein
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the input unit further comprises a first free valve, the exhaust unit further
comprises a second free valve, the first free valve opens the inlet channel
before the pressure inside the combustion chamber reaches the
predetermined pressure and the second free valve closes the outlet channel,
the first free valve closes the inlet channel when the pressure inside the
combustion chamber reaches the predetermined pressure and the second
free valve closes the outlet channel, and the second free valve opens the
outlet channel after the combustion of the high-pressure fuel and the first

free valve closes the inlet channel.

17. The internal combustion engine according to claim 16, turther
comprising a timing unit, connected to the first free valve and the second

free valve, for controlling the time that the first free valve and the second

free valve close or open the inlet channel and the outlet channcl.

[8. The internal combustion engine according to claim 17, wherein

the timing unit comprises a cam shaft, the cam shaft has at least two cam
structures. and the cam structures contact the first free valve and the second

free valve.

19. The internal combustion engine according to claim 18. wherein
the timing unit further comprises a control device, for controlling a
rotational speed of the cam shalft, so as to control the time that the first tree
valve and the second free valve close or open the inlet channel and the

outlet channel.

20. The internal combustion engine according to claim 1. wherein the

body comprises two 1nlet channels, the input unit comprises a gas delivery

member and a fuel delivery member, and the gas delivery member and the

fuel delivery member are disposed in the inlet channels, respectively.

21. The internal combustion engine according to claim 20. wherein
the gas delivery member and the fuel delivery member are electromagnetic-

valve high-pressure nozzles.

!
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