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with a steady air stream which is drawn by the low pressure present in the
carburettor during each induction stroke of each respective cylinder in an
engine. However, because the air flow to and through the carburettoror fuel
injection unit is generally laminar and non-vortical there is little opportunity for
15 the fuel droplets to mix efficiently with the air to provide a homogeneous
fuel-air mixture for optimum combustion characteristic.

At high air flow rates, i.e.. when a throttle of the engine is fully open,
some turbulence may be caused naturally which aidsthe mixing process.
' However, at low air flow rates there is little mixing of fuel and air due to the
20 low energy of the air flow.

It is an object of the present invention to improve the mixing process at
low air flow rates in axial flow with less energy consumption to create such
vortical and/or turbulent air flow by the vanes and/or the tab or tabs.It is also
has little air flow blockage at high air flow rate that might view as a

25 disadvantage of using radial flow air guiding device.

Accordingly, one aspect of the present invention provides an air guiding
device for producing a vortical and/or turbulent air flow in axial flow in an
inlet manifold, which device comprises a fixed supporting structure, a plurality
. of vanes carried by the supporting structure for deflecting an air flow
30 1impinging on the device in a first direction, a tab associated with at least one of
the vanes for deflection the air flow in a second direction, the arrangement
__ being such that the air flow impinging on the devicein axial flow is deflected
into vortical and/or turbulent air flow by the vanes and/or the tab or tabs.



I nl et mani fold, which device conprises a fixed supporting structure, a
plurality of vanes carried by the supporting structure for deflecting an
airflow 30 inpinging on the device in a fi+tst—direetion—atabassectated—
with at | east one of the vanes for deflection the air flowin a second

* direction, the arrangement being such that the air flow inpi ngi ng—omtte

device in axial flowis deflected into vortical and/or turbul al | 0 laced
by the vanes' and/or the tab or tabs. -2- The present inve P ace
~an air guiding device for producinng a vortical -and/or turbul en ul
axial flowin an inlet manifold. The present inventions need
create the sane anount of vortical andhor 5 turbulent air flow by the
vanes and/or the tab or tabs conpare wth radial flow air guiding device .
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under st ood, emndénmthettabmtabsr eof will now be described, by way of
exanpl e, with reference to the acconpanyi ng drawi ng, in whi ch: Figure 1 is
a perspective view of a first enbodinent of an air guiding device according
to the present i nvmé %c&(l)r lg(igésegnérréy i r ho?eewiorﬁcal and/or turbulent air flow
10 by the vanes and/or the tab or tabs, the axial flow an air guldmg device is able
to maximises the efficiency of vortical and/or turbulent air flow by the vanes
and/or the tab or tabs. It is a solution to radial flow air guiding device that it
might become an air flow blockage at high air flow rate.

So the present invention may be more readily understood, embodiments
15 thereof will now be described, by way of example, with reference to the
accompanying drawing, in which:

Figure 1is a perspectlve view of a first embodiment of an air guiding
device according to the present invention for located in air hose:

20 Figure 2 is a perspective view of a second embodiment of an air guiding
device according to the present invention for located in annular air filter:

Figure 3 is a schematic cross-sectional view of an internal combustion
engine which includes an air filter incorporating an air guiding device
embodying the present invention and carburettor leading to an inlet manifold of

25  a cylinder of the combustion engine:

Figure 4 is a schematic cross-sectional view of an internal combustion
engine which includes an air hose connect between an air filterhousing and air
inlet manifold. An air guiding device embodying the present invention is
located in the air hose leading to an inlet manifold of a cylinder of the

30 combustion engine:




20 Figure 2 is a perspective view of a second enbodi nent of an air
gui di ng device according to the present invention for |located in annular

conmbust i o,n' engi ne which includes an air filter incorpor ating an air guiding
devi ce enbodying the present invention and carburettor |eading to an inlet

mapi fold of 25 a cylinder of the combustion engine: Figure. 4i % Has Been Replaced
schematic cross-sectional view of an internal conbustion engin |

i ncludes an air hose connect between an air filterhousing and E“@:lm&mlmll
mani fol d. An air guiding device enbodying the present inventio

in the air hose leading to an inlet maniJ.ol d of a cylinder of the 30 .
conbusti on engi ne: -3- Figure 5 is a perspective view showing the air

gui d} ng devi ce of Figmeéiaapa?spbb&abwdewishoadngnﬂlda'rgiﬁ%mgrd?ﬁmﬁﬁ ean
air filter; - : .di ng device o
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i nvention conprises a cylindrical plate 2 formed with vane's supporting |ap
5 which angle to axial (air flow direction) with about 25[err]. The vanes 4

+ were wel ded on supBipure 6sHows & view frény toprofiiliehain guidingtdesdc® of Fighfre 1&
25[err] . Jdhepvanes will 10 extend fromthe cylindrical plate 2 to the
axi al and neet” each other at axial portion and forma rigid structure At
the air exiting part of vane, in this case is at the bottompart of present
design, the edge of the vane has extend with a tab which forman angle with

vane at about 155]RRefdrrinig toi Eigare B! af aif guiditie deVite!éibodying the invention

comprises a cylindrical plate 2 formed with vane's supporting lap 5 which
angle to axial (air flow direction) with about 25° . The vanes 4 were welded on

. supporting lap 5 that formed with axial at same angle 25°. The vanes will

10 extend from the cylindrical plate 2 to the axial and meet each other at axial
portion and form a rigid structure. At the air exiting part of vane, in this case
is at the bottom part of present design, the edge of the vane has extend with a
tab which form an angle with vane at about 155 at higher pressure side. In the
embodiment shown in Figure 1, the tab 6is of a generally triangular shape,

15 although this tab 6 may , of course, have any suitable shape as may the vane 4.
The air guiding device of Figure 1 is shown with three vanes 4 and tabs 6, but
other embodiments can be formed with more, or fewer, vanes 4 and tabs 6.

The air guiding device 1 of Figure 1 is cut and formed from athin metal
sheet, although the device could be made in other ways, such as by moulding
20 or casting the device.

This air guiding device will normally fixed in the air hose which
located between air filter and inlet manifold.

Referring to Figure 2, an air guiding device embodying the same
mvention as mentioned in Figure 1 exceptit cut with the notch 8'. A notch 8'is
25 cut on the vane at the axial side. The notch of each vane will form a hole 3' to
allow air filter enclosure tightening bolt 10 (in Figure 5) slide through it for
fixing on the annular air filter housing .
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enbodi mrent shown in Figure 1, the tab 6 is of a generally triangular shape,
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The vanes 4' of the air guiding device 1' are positionedin the air filter 9'
so as to guide filtered air become vortical and/or turbulent axial air flow to the -
entrance of an inlet manifold 13’ leading to a carburettor 14' or the like(such
as fuel injection unit).

15 . The air guiding device 1, 1' shown in Figures 1 and 2 meanthat air
passing through the air filter 9, 9' is travelling either in radial flow or axial
- flow before its pass through the air guiding device. The present invention will
ﬁﬁ guide the filtered air at axial flow direction and remain the same axial flow
direction with vortical and/or turbulent air flow to the entrance of an inlet
20 manifold 13' leading to a carburettor or fuel injection unit 14'. Fuel droplets
provided by the carburettor or fuel injection unit 14' mix more readily with the
vortical and/or turbulent air flow than non-vortical flow Whlch normally the
case in origin.

Thus, a better mlxture of fuel and air is achieved and the resulting
25 homogeneous mixture is more readily and efficiently combustion in the
combustion chamber of the engine.

The operation of the air guiding devices 1, 1' shown in Figures 1 and 2,
is significantly improved for low air flow rates by the tabs 6, 6' provided on the
air exiting edges of the vanes 4, 4' . When the air flow rate through the air filter

30 9,9 (in Figure 3 and 4) is low, such as when the engine is idling, and the
deflecting action of the vanes 4, 4' is not appreciable, the small tabs 6, 6' serve
to deflect the air flow as filtered air enters the narrow opemng between the
vane 4 and 4i, 4i and 4ii, 4ii and 4.




The vanes 4' of the air guiding device 1' are positioned in the air filter
9' so as to guide filtered air beconme vortical and/or turbulent axial air

or the |ike(such as fuel injection unit). 15 The air guiding device

%2, 1' shown in Figures 1 and 2 neanthat air passing through-theair filter
9, ;9" is travelling either in radial flow or axial flow before |ts pass

t hrough t'he air guiding device. The present invention wll SB%HRehmﬂ
filtered air at axial flow direction and renmain the sanme amalj '
direction with vortical and/or turbulent air flowto the entr

inlet 20 manifold 13' leading to a cagcburettor or fuel injection unit
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engine is idling, and the deflecting action of the vanes 4, 4' is not
appreci able, the small tabs 6, 6' serve to deflect the air flowas filtered

air enters the narThetabs6] Gtmbay! e af difeen¥iié ehbodinnt of the? sl ghiding? |
and 4. “ 5" device 1, 1', is extended from the vane at air exiting end which normally is
10 formed by a tnangle shape. The tabs 6, 6' is angled to the vane with about 155°
at higher pressure side. The tabs 6,6’ is formed at high pressure side not only
creates the turbulent air flow but also enhances the vortical air flow.

The high pressure side of the vane norma]ly is refer the plane of the
vane which facing the air flow side.

15



Due to the vane in the Figure 1 is designed as air exiting end is point
toward cl ockwi se direction and form an angel to aX|aI at about 25[err] t he
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oxial flow
. An air guiding device according to ClaJm 1, wherein the nnprovement

comprise the tab or tabs that located at edge of the vane at air flow exiting end
to produce vortical and/or turbulent in axial air flow for better mixture of fuel
and air with less energy consumption compare to radial flow.

ol -F\Ow
15 3. AnMalr guiding device according to Claim 1 or 2, wherem the device is

located adjacent an inlet manifold entrance suchthat the vortical and/or
turbulent air flow is drawn into the inlet manifold.

oGl -ﬂw)
4. An/\atr guiding device according to any precedmg claim, wherein the

supporting structure is a cylindrical and the vanes are arranged extend
20 inwardly from the cylmdncal supportmg wall .

oxial How '
5. An air guiding device according to Claim 4, wherein the vane is angle to

axial at about 25°.

oucial Flow
6. An air guiding device according to any preceding claim, wherein the or each
tab is formed on edge of the vane at the air flow exiting end

outal How
25 7. An air guiding device according to Claim 6, wherein the or each tab is

disposed at approximately 155° to the associated vane at the high pressure side.



2. An air guiding device according to Caim1, wherein the inprovenent
conprise the tab or tabs that Iocat ed at edge of the vane at air flow
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