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(54) Gas filtering and recirculating device for general machine

(57) The present invention relates to a gas filtering
and recirculating device (30) for a general machine hav-
ing an engine (20) and a fuel tank (22) provided above
the engine (20), which is mountable above the fuel tank
(22) and comprises at its one end an air outlet (34) in
fluid communication with atmosphere and an oil drain

(35) below the air outlet (34) and above the fuel tank (22)
such that the oil drain (35) is proximate the fuel tank (22),
enabling the gas filtering and recirculating device (30) to
completely filter and absorb gas generated by fuel in the
fuel tank (22) and prevent the gas from discharging into
the atmosphere via an air outlet in the fuel tank (22) and
causing air pollution.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a pollution con-
trol devices, more particularly to a gas filtering and recir-
culating device capable of completely filtering and ab-
sorbing gas generated by fuel in a fuel tank of a general
machine and preventing the gas generated by the fuel
from discharging into the atmosphere via an air outlet in
the fuel tank and causing air pollution.

BACKGROUND OF THE INVENTION

[0002] Pollution (e.g., water pollution, noise, air pollu-
tion, etc.) has become a global issue as technology
makes progress rapidly. Also, more people pay attention
to pollution because people are aware of the importance
of environmental protection. Further, many governments
have given strict laws and enforced the same so as to
effectively control pollution. For example, for decreasing
air pollution toxic gas generated by fuel in a fuel tank is
not allowed to discharge into the atmosphere as enacted
by the governments.
[0003] However, air pollution caused by machines
such as mowers, generators, pump motors, etc. is inev-
itable as known in the art. Note that the term "general
machine" used in the present specification is referred to
any of the above mowers, generators, pumps, etc.
[0004] Referring to FIG. 1, a typical general machine
10 comprises an engine 11, a fuel tank 12 provided above
the engine 11, a fuel inlet 13 on a top of the fuel tank 12
in which fuel is flowed into the fuel tank 12 via the fuel
inlet 13, and a cover 14 enclosed the fuel inlet 13 for
preventing fuel from spilling out of the fuel inlet 13.
[0005] Moreover, the general machine 10 further com-
prises an air filter 15 provided besides the engine 11, a
carburetor 16 for mixing fuel supplied from the fuel tank
12 with pure air supplied from the air filter 15 to make an
explosive mixture which is then supplied to the engine
11 for combustion, and a crank case 17 having a crank
shaft 18 adapted to rotate in response to the combustion.
As an end, the purpose of developing mechanical power
for starting motion in another machine is achieved by the
general machine 10.
[0006] However, the prior general machine 10 suffered
from a disadvantage. For example, as shown in FIG. 1
for facilitating fuel in the fuel tank 12 flowing into the car-
buretor 16 an air outlet 19 is provided on the top of the
fuel tank 12. The provision of the air outlet 19 aims at
utilizing atmospheric pressure to quickly direct fuel in the
fuel tank 12 to the carburetor 16 so as to mix with pure
air supplied from the air filter 15 for making an explosive
mixture. Unfortunately, toxic gas may be generated by
fuel in the fuel tank 12 to discharge into the atmosphere
via the air outlet 19, resulting in air pollution. Thus, the
need for improvement still exists.

SUMMARY OF THE INVENTION

[0007] After considerable research and experimenta-
tion, a novel gas filtering and recirculating device for a
general machine according to the present invention has
been devised so as to overcome the above drawback of
the prior art. The drawback is that for facilitating fuel in
the fuel tank flowing into the carburetor an air outlet is
provided on the top of the fuel tank, the air outlet unde-
sirably directly discharging toxic gas generated by fuel
in the fuel tank into the atmosphere via the air outlet.
[0008] It is an object of the present invention to, in a
general machine including an engine, a fuel tank provid-
ed above the engine, a fuel inlet provided on a top of the
fuel tank, a gas outlet provided on the top of the fuel tank,
an air filter provided besides the engine, and a carburetor
provided besides the air filter, provide a gas filtering and
recirculating device mountable above the fuel tank com-
prising at its one end an air outlet in fluid communication
with atmosphere, and an oil drain below the air outlet and
above the fuel tank such that the oil drain is proximate
the fuel tank. Thus, the advantages of the present inven-
tion comprise:

i) Gas generated by fuel in the fuel tank can be com-
pletely filtered and absorbed by the gas filtering and
recirculating device since the gas filtering and recir-
culating device is provided above the fuel tank. Also,
oil spilled out of the full fuel tank may not fall on the
gas filtering and recirculating device because the gas
filtering and recirculating device is disposed above
the fuel tank. Otherwise, the function of the gas fil-
tering and recirculating device is compromised.
Moreover, oil drops formed by accumulating gas in
the gas filtering and recirculating device may
smoothly exit the oil drain since the oil drain is dis-
posed below the air outlet. This can avoid the block-
ing of the gas filtering and recirculating device. Oth-
erwise, the engine may not start or the operating
engine may stop operating suddenly.
ii) The purpose of ease of maintenance of the gas
filtering and recirculating device can be obtained by
disposing the gas filtering and recirculating device
above the fuel tank.
iii) Oil drops formed by accumulating gas in the gas
filtering and recirculating device may smoothly exit
the oil drain to fall on an oil pan (i.e., cold area) on
the top of the fuel tank only without flowing to other
areas. As such, danger caused by a separate hot
area (e.g., the exhaust manifold and the heat resist-
ing cover member) can be prevented.
iv) The gas filtering and recirculating device is in-
clined at an angle of α with respect to a horizontal
plane passing a top of the fuel tank. As such, oil
drops may smoothly exit the oil drain to fall on the
oil pan.

[0009] The above and other objects, features and ad-
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vantages of the present invention will become apparent
from the following detailed description taken with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a perspective view of a prior general ma-
chine;
FIG. 2 is a perspective view of a general machine
according to a preferred embodiment of the inven-
tion;
FIG. 3 is a partial view of the general machine of
FIG. 2;
FIG. 4 is a partial perspective view of the general
machine of FIG. 2; and
FIG. 5 shows in a sectional view the construction of
the gas filtering and recirculating device and its op-
eration of FIG. 2.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] Referring to FIG. 2, there is shown a general
machine 20 according to a preferred embodiment of the
invention. The general machine 20 comprises an engine
21, a fuel tank 22 provided above the engine 21, a fuel
inlet 23 provided on a top of the fuel tank 22 in which fuel
is flowed into the fuel tank 22 via the fuel inlet 23, a cover
24 enclosed the fuel inlet 23 for preventing fuel from spill-
ing out of the fuel inlet 23, and a gas outlet 25 provided
on the top of the fuel tank 22 proximate the fuel inlet 23.
[0012] Moreover, the general machine 20 further com-
prises an air filter 26 provided besides the engine 21, a
carburetor 27 for mixing fuel supplied from the fuel tank
22 with pure air supplied from the air filter 26 to make an
explosive mixture which is then supplied to the engine
21 for combustion, and a crank case 28 having a crank
shaft 29 adapted to rotate in response to the combustion.
As an end, the purpose of developing mechanical power
for starting motion in another machine is achieved by the
general machine 20. At the same time, exhaust gener-
ated by the combustion in the engine 21 is directed to an
exhaust manifold 211 prior to discharge. The exhaust
manifold 211 is thus very hot. A heat resisting cover mem-
ber 212 is provided on the exhaust manifold 211 for pro-
tection. In general, both the exhaust manifold 211 and
the heat resisting cover member 212 are hot.
[0013] The invention is embodied by utilizing the above
components. Referring to FIG. 2 again, a gas filtering
and recirculating device 30 is provided above the fuel
tank 22. At one end of the gas filtering and recirculating
device 30 there are provided a gas pipe 31 connected to
the gas outlet 25, a negative pressure pipe 32 connected
to the carburetor 27, and a gas recirculating pipe 33 con-
nected to the air filter 26. Referring to FIG. 3, at the other
end of the gas filtering and recirculating device 30 there

are provided an air outlet 34 in fluid communication with
atmosphere, and an oil drain 35 below the air outlet 34
but above the fuel tank 22 (i.e., the oil drain 35 is proxi-
mate the fuel tank 22 and the air outlet 34 is distal the
fuel tank 22).
[0014] Referring to FIG. 3 again, in the invention the
gas filtering and recirculating device 30 is inclined at an
angle of α (e.g., equal to or larger than 10 degrees) with
respect to a horizontal plane passing a top of the fuel
tank 22. As such, the oil drain 35 of the gas filtering and
recirculating device 30 can be located in a position near
the top of the fuel tank 22.
[0015] Referring to FIG. 4, an oil pan 221 is formed on
the flat top of the fuel tank 22. The mouth of the oil drain
35 of the gas filtering and recirculating device 30 is di-
rected to and disposed above the oil pan 221. As such,
oil drops formed by accumulating gas may smoothly exit
the oil drain 35 to fall on the oil pan 221. The oil pan 221
is relatively cold as compared with the hot exhaust man-
ifold 211 and heat resisting cover member 212. As such,
danger caused by the hot surfaces of the separate ex-
haust manifold 211 and the heat resisting cover member
212 can be prevented.
[0016] Referring to FIG. 4 again, there is further pro-
vided a mounting member 40 for fixing the gas filtering
and recirculating device 30 in a place above the fuel tank
22. The mounting member 40 comprises two spaced
latches 41 fastened in two side channels 301 of the gas
filtering and recirculating device 30 by snapping. In the
embodiment of the invention, the channels 301 are
formed of an elastomeric material (e.g., rubber).
[0017] FIG. 5 shows in a sectional view the construc-
tion of the gas filtering and recirculating device 30 and
its operation. The gas filtering and recirculating device
30 is filled with carbon 300 for filtering and absorbing gas.
Carbon filter is well known and is not pertinent to the
subject of the invention. Accordingly, further description
is omitted for the purpose of brevity. As discussed above,
the gas pipe 31 is formed at one end of the gas filtering
and recirculating device 30 and is connected to the gas
outlet 25 of the fuel tank 22. As such, gas generated by
evaporating fuel in the fuel tank 22 is directed to the gas
filtering and recirculating device 30 through the gas pipe
31. Gas is then filtered and absorbed by carbon 300 in
the gas filtering and recirculating device 30. Also, the air
outlet 34 at one end of the gas filtering and recirculating
device 30 is adapted to discharge filtered gas into the
atmosphere. As a result, no air pollution is generated by
gas in the fuel tank 22.
[0018] In addition, an elastic member 302 is formed at
one end of the negative pressure pipe 32. One end of
the elastic member 302 is urged an actuation diaphragm
303 against an opening 331 of the gas filtering and re-
circulating device 30 for closing the same in an inopera-
tive state.
[0019] Referring to FIGS 2 and 5 again, a negative
pressure is generated when the engine 21 is operating.
The negative pressure will be directed to the actuation
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diaphragm 303 via the negative pressure pipe 32. The
spring biased actuation diaphragm 303 is sucked and is
thus disengaged from the opening 331 of the gas filtering
and recirculating device 30 for opening the same. As
such, gas accumulated in the gas filtering and recirculat-
ing device 30 may flow to the gas recirculating pipe 33
through a hole 304 and the opening 331. And in turn, gas
flows from the gas recirculating pipe 33 to the air filter 26
of the general machine 20 (see FIG. 2). The feedback
gas is filtered in the air filter 26 so as to generate pure
air. The pure air is again mixed with fuel in the carburetor
27 prior to flowing to the engine 21 for combustion.
[0020] Referring to FIGS. 2 and 4 again, oil drops
formed by accumulating gas in the gas filtering and re-
circulating device 30 may exit the oil drain 35 to fall on
the relatively cold oil pan 221 of the fuel tank 22 only (i.e.,
flowing to other areas is avoided). As such, danger
caused by the hot surfaces of the separate exhaust man-
ifold 211 and the heat resisting cover member 212 can
be prevented.
[0021] In brief, the purpose of ease of maintenance of
the gas filtering and recirculating device 30 can be ob-
tained by disposing the gas filtering and recirculating de-
vice 30 above the fuel tank 22. Also, gas in the fuel tank
22 is prevented from directly discharging into the atmos-
phere to pollute air. This complies with applicable envi-
ronmental laws. Further, oil drops formed by accumulat-
ing gas in the gas filtering and recirculating device 30
may exit without blocking since the oil drain 35 is located
in a position lower than that of the air outlet 34. This can
avoid the blocking of the gas filtering and recirculating
device 30. Otherwise, the engine may not start or the
operating engine may stop operating suddenly. Further-
more, the gas filtering and recirculating device 30 is in-
clined at an angle of α with respect to a horizontal plane
passing a top of the fuel tank 22. As such, oil drops may
smoothly exit the oil drain 35 to fall on the relatively cold
oil pan 221 of the fuel tank 22 only (i.e., flowing to other
areas is avoided). As an end, danger caused by the hot
surfaces of the separate exhaust manifold 211 and the
heat resisting cover member 212 can be prevented.
[0022] While the invention herein disclosed has been
described by means of specific embodiments, numerous
modifications and variations could be made thereto by
those skilled in the art without departing from the scope
of the invention set forth in the claims.

Claims

1. In a general machine including an engine, a fuel tank
provided above the engine, a fuel inlet provided on
a top of the fuel tank, a gas outlet provided on the
top of the fuel tank, an air filter provided besides the
engine, and a carburetor provided besides the air
filter, a gas filtering and recirculating device mount-
able above the fuel tank comprising:

at its one end an air outlet in fluid communication
with atmosphere, and an oil drain below the air
outlet and above the fuel tank such that the oil
drain is proximate the fuel tank.

2. The gas filtering and recirculating device of claim 1,
wherein the invention the gas filtering and recircu-
lating device is inclined at an angle of α with respect
to a horizontal plane passing the top of the fuel tank
such that the oil drain of the gas filtering and recir-
culating device is located in a position near the top
of the fuel tank.

3. The gas filtering and recirculating device of claim 1,
further comprising an oil pan formed on the top of
the fuel tank.

4. The gas filtering and recirculating device of claim 3,
wherein a mouth of the oil drain of the gas filtering
and recirculating device is directed to and disposed
above the oil pan.
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