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present invention relates to an air guiding device for use in conbination -
with an internal conmbustion engine to create a vortical or turbulent air
flowin the air entering a carburettor. Conbustion engines regero<g od{
m xture of air and fuel to be delivered to the engine for combustion

purposes. Air is delivered to the carburettor through an air filter and the

filtered air is mxed with the fuel in the ﬁarburettor whi ch supplies a
fine streamof fuel droplets for mxing wwth a steady air streamwhich is

drawn by the low pressure present in the carburettor during each induction
stroke of ea@#£§§§5%e¥9$§~g§lznder I n an engi ne. However, because the
air flow t®szecB+ALMpYH/vbhe carburettor i S generally | anminar and
non-vortical there is little opportunity for the fuel droplets to m X
efficiently with the air to provide a honpgeneous fuel-air mxture for
opt|nun1conbdgﬁldhltrﬁma@199|BeVé@e"At high air flowrates, ie. when a

throttle of the engine is fully open, sonme turbulence may be caused

natural ly which aids the m Xi rocess. ,However, at low air flow rates
there is little nixinpPef PEESE %rfﬁdlﬁ'f’?n&l}é’nt or?%%t?ﬁwté’ne?ﬁyadfr tgeidipg

flow It is aewigecfopfubbe ipr eapiinatbeh i withoanindeéridE conbigtion

process at | f AC of .t he..presgnt
invention pr ge\\//i[ﬁajiez{se a%gal %%tga%'%dl &‘gﬁgiggaf & pr\?q%l?@f%gt L%”r %]‘c"é‘f gﬂdﬂ}f"
t ur bul ent anaxncﬂmt¢r;mg|n|e@rhunet&ba' whi ch device conprises a fixed
supporting structure, a plurality :

Combustion engines reguire a mixture of air and
fuel to be delivered to the engine for combustion purposes.
Air is delivered to the carburettor through an air filter
and the filtered air is mixed with the fuel in the
carburettor which supplies a fine stream of fuel droplets
for mixing 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
carburettor is generally laminar and non-vortical there is
little opportunity for the fuel droplets to mix efficiently
with the air to provide a homogeneous fuel-air mixture for
optimum combustion characteristics.

At high air flow rates, ie. when a throttle of the
engine is fully open, some turbulence may be caused
naturally which aids the mixing process. However, at low
air flow rates there is little mixing of fuel and air due’
to the low energy of the air flow. |

It is an object of the present invention to improve
the mixing process at low air flow rates.

Accordingly, one aspect of the present invention
provides an air quiding device for producing a wvortical
and/or turbulent air flow in an inlet manifold, which
device comprises a fixed supporting structure, a plurality



2 of vanes carried by the supporting structure for deflecting an air flow

| npi Rgi‘ng on the device in a first direction to create a first vorti cal
and/or turbulent air flow, a tab associated with at |east one of the vanes
| ocat€d on the radially innernost edge of the vane for deflecting the air
flom1|n a second direction to create a second vortical and/or turbulent air
flowat;low air flow rates at which the vanes would not create a

subst : tlal first vortical and/or turbulent air flow, the arrangenent being
such that the air flow inpinging on the devijce is deflected into a vorti cal
and/or turbulent air flow by the vanes and/0r the tab or tabs.. In order

that th i .
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the vanes would not create a substantial first vortical

K“j _ and/or turbulent air flow, the arrangement being such that
the air flow impinging on the device is deflected into a
vortical and/or turbulent air flow by the vanes and/or the
tab or tabs.

In order that the present invention may be more
readily ‘understood, embodiments thereof will now be
described, by way of example, with reference to. the
accompanying drawings, in which:

Figure 1 1is a perspective view of a first
embodiment of an air guiding device according to the
present invention;

Figuré 2 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 a carburettor leading to an inlet manifold of
a cylinder of the combustion engine;

Figure 3 is a perspective view of a second
embodiment of an air guiding device according to the
present invention;

Figure 4 is a perspective view showing the air
guiding device of Figure 2 installed within an annular
- filter element of an air filter;



gui ding device of Figure 2 installed within an annular filter elenent, of an
air filter; 3 Figure 6 shows a view from bel ow of the air guiding device
of Figure 1 (a lip portion of each vane is not shown). Referring to Figuré
l;.a'first air gui ding device enbodying the invention conprises a planar
‘central hub plate 2 formed mﬁth a circular hole 3 at its centre for
receiving an air filter closure 'securing bolt. Vanes 4 extend outwar dly
and downwardly fromthe periphery of the hub plate 2 at equally spaced™$
apart locations around the periphery. Each vane 4 conprises a spoke
portion 4a, a blade portion 4b and-a. |id portion 4c. The spoke portion 4a
|s coplanar with the hub plate 2 and extends outwardly fromthe perlphery
'of the hub plate" Figurgn6agheusor ¥ieVokromtkeloy ok the air quiding

direction gsvsaewps Nnrigtvee 11. (dha iy agereebhi WE 48aent %dewwﬁl y
from one edg S t he spoke portlon 4a and lies substantially .

per pendi cuPaP¥™ o the plane of the .hub pI ate 2 and terminates at its’
|l ower edge inthe lip portion-4c which projects from the-blade portion -

parallel to the sp oQ.; 4 g othe e on
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bl ade portpﬂatés zswfnf‘éawﬁahl &S dakthildy RELEN ﬁosext eglgs: aaﬁt&-@e for
| ower' edge- of bl ade £prtlon Is shorter than it u%ael ed ge The.
'radlally |ﬁﬁ§?ﬁ¥§?gedﬁb filter closure securing o) - Vanes.4

extend. outwardly and downwardly from the periphery of the QL)

“hub. plate 2 at equally spaced ‘apart. locations around the :
periphery. Each vane 4 comprises a spoke portion 4a,_a-
blade portion 4b and a lip portion 4c. The spoke ‘portion
4a is coplanar with the hub plate 2 and”extends outwardly .

- from the periphery ‘of the hub ‘plate” 2 at an  angle of '
approximately 45° to the radial direction as “shown in "
Figure 1. The blade portion 4b extends downwardly from one_-
edge of the .spoke portion 4aand ‘lies’ substantially_

- perpendicular to the plane of thei hub_:plate_ ‘2 and
terminates at its:lower edge'in'the”lip'portion'4c'whieh
projects from ‘the blade portion parallel to the spoke
portion 4a on the other s1de of the. blade portion from the o
spoke portion. | B : : : ‘*'i

 The. blade portion 4b is -cut’ away at its Jower
-radially innermost corner, so ‘that the radially innermost
edge 7 of the blade portion is shorter than 1ts radially _
outermost edge and the lower ' edge of the blade portion is
shorter than its upper edge. The radially_innermost edge
7 of the blade: portion'4b”of each vane 4i is providedIWith
a tab or deflector 8 which lies substantially tangent1a1 to
the plate hub 2 and . substantially: perpendicular to an
adjacent leading vane 4ii and.substantially parallel with
an adjacent following vane 4iii. This arrangement is more
clearly depicted in Figure 6. .In the embodiment shown in
Figure 1, the tab 8 is of a generally trlangular shape,



7 of the bl ade portion 4b of each vane 4i is provided with a tab or
deflector 8 which lies substantially tangential to.the plate hub 2 and
substantially perpendicular to an adjacent |eading vane 4ii and

substantially parallel with an adjacent following vane 4iii. This-  :
arrangenment is nore clearly depicted in Figure 6. In the enbodi nent -shown
in Figare 1, the tab 8 is of a generally triangular shape, 4 al t hough

this ¥ab 8 may, of course, have any suijable shape as may the vanes 4. The
air guiding device of Figure 1 is shown with ten.vanes 4 and tabs 8, but
ot her enbodi nents can be fornmed with nore, or fewer, vanes 4 and tabs 8. In
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device or by a€3Bnbei fgrmed Fdkh mamermar faWRY, cvanps ct card cbabsn8ats. As
shown in Figures 2 and 4, in use the air guiding device 1 is installed in

the central well area %S\ha standgrd annul %eai.r filter 9 wthipn the filJter
el ement. The hol e 3 of IPhe@ai PFEHPUFRY qeWPREipeRt; @t bhej a3y (@iiding
cl osure securidgviieet, ténwkankspsohrddeach rprotidedaeitivfa tﬂap&¢ti¢éjﬁb 9.
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filtey 9 by their respective vane 4. :

The air guiding device 1 of Figure 1 is cut and
formed from a single thin metal sheet, although the device
could be made in other ways, such as by moulding or casting
the device or by assembling the device from a number of
discrete components. ' B

As shown in Figures 2 and 4, in use the air guiding
device 1 is installed in the central well area of a
standard annular air filter 9 within the filter element.
The hole 3 of the air guiding device receives an air filter
: closure securing bolt 10 which protrudes from the base of
Y, the air filter 9. The bolt 10 passes through the hole 3
and is used to locate an air filter closure 11 upon the air
filter 9. The closure 11 is secured to the air filter 9 by
means of a butterfly nut 12 or the like. Upon securing the
closure 11, the air guiding system 1 is also firmly located
in the air filter 9. The vanes 4 of the air guiding device
1 are positioned in the air filter 9 so as to be at a
tangent to the entrance of an inlet manifold 13 leading to

a carburettor 14.

The air guiding device 1' shown in Figure 3 is
similar to that shown in Figure 1 and operates in an
identical fashion but is of a flatter design to enable the
air guiding device 1' to fit under the filter element of an



means of a butterfly nut 12 or the |ike. Upon securing the closure 11, the
air guiding system1 is also firmy located in the air filter 9. The vanes
4 of the air guiding device 1 are positioned in the air filter 9 so as to™
be at. a tangent to the entrance of an inlet manifold 13 leading to a
carburettor 14. The air guiding device 1' shown in Figure 3 is simlar to
that shown in Figure 1 and operates in an identical fashion but is of gs.
flatter design to enable the air guiding device 1' to fit under the fil'af
el enent of an 5 air filter 9.' of a conical type as shown in Figure 5.
The air guiding device 1' of Figure 3 i$ also provided with small tabs 8 on
the radially innernpst edge of each vane 4 and the function of these wll
be di scuss@din fiktemR' gaha FonifrlHtyee oast shounr iguFdgngedByi cBhel, 1
shown in Figay eguiadig devades 1 NabsaipigRaesi N0ikhaawe) providddeuted 9
Is travellin ra_galal_ é’ I n -rdl%%ﬁqafar%el to th$ _I_'_age of . the hub plate
2 as it -en } r g?ﬂ\ég?ﬁg ALY erpest ﬁgeg ofidtReVoRRed 4, 4
of the air and dihvg fysdeiond, of ' thesei willkf beciddcuswedd 1alternar r ow openi ng
defined between the radially innernost edge of each vane 4, 4' and the rear
face of the adjacent |eading vane 4ii, 4ii' and then drawn downwardly

t owar ds t he -car bur éthergeneralifimy shaps ofushe pir aniding Gevicesf Lect ed

by the vangs dndim 801G RANCAT Said oAk tRACCALY SAEBIAS ENrEtqHC!
as a downwardly ,oriented velocity conpopept, a vortex 1s created under the
hub plate E0B SidteRs o r 14'ngis rEFRERALAN, AT IY | ArWaredy and
parallel to the plane of the hub plate 2 as it enters the \J
air guiding device. The air impinges on the vanes 4, 4' of
the air guiding system 1, 1' and is deflected toward the
narrow opening defined between the radially Ainnermost edge
of each vane 4, 4' and the rear face of the adjacent
leading vane 4ii, 4ii' and then drawn downwardly towards
the carburettor 14. However, because. the air 'has' been
- deflected by the vanes 4, 4', and now. ‘has a 'tangential'.'
velocity . component as ‘well as a downwardly oriented
velocity component, a vortex is created under _the hub'plate
2,2' and the ‘swirling air flow ‘is drawn down'- into the
carburettor 14. Fuel droplets provided by the carburettor
14 mix more readily with the vortical air flow than would
otherwise be the case if the air flow were non-vortical. \)

Thus, a better mixture of fuel and ai:- is achieved
and the re_sulti‘-ng_ ':_hdmogenebus- mixture. is more 'readily and
efficiently :coiﬁbustible_ in the combixStion chamber of the
engine. ' : . |

The ' operation of the air -gx_x_idin‘g ‘devices 1, 1
shown in Figures 1 and 3, is significantly improved for low
air flow rates by the tabs 8, 8! provided_ on the radially
innermost e'dg_eS'-of the vanes 4, 4'. When the air flow rate
through the air filter 9, 9' is low,..such as. when the
engine is idlihg}_'--"ah_d_f the deflecting action of the vanes 4,
'4' is not appreciable, the small tabs. 8, 8' serve to



carburettor 14 Fuel droplets provided by the carburettor 14 m x nore.
readil.y. with the vortical air flow than would otherwi se be the case if the
air flow were non-vortical. Thus, a better mixture of fuel and air is

achi eved and the resulting honogeneous m xture is nore readily and
efficiently conbustible in the conbustion chanber of the engine. The
operatton of the air. guiding devices 1, 1' shown in Figures 1 and 3, is
signit+cantly inproved for low air flom/rates'by the tabs 8, 8 provided on
the radially innernost edges of the vanes 4 4'. Wen the air flowrate
through the air filter 9, 9" is low,. such as when the engine is
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in an alternat wlﬁ.ctr;b@is meit idndd alve g sedivegs dmnpm)vhdel betttieah mixirwg

shown in the dr %o‘%ﬁﬂ% t s fromthe hub plate 2
whi- G\/pI’OJ ect | gns ext en do y ad’%acen% %%2 radi al |y

The resultant air flow which has passed through the
air gu:.dJ.ng device i, 1° may be turbulent and/or vortical.

The tabs 8, 8' may, in an alternative embodiment of

,__'the air guiding device "1, 1' which is not shown in the

drawings, be provided as projections from the hub plate 2

which projections extend downwardly adjacent the radially

innermost edge of each vane 4, 4' but which are not formed

as a part of each vane 4, 4' as shown in the embodiments
illustrated in the drawings. | '



i nner nost edge of each vane 4, 4' but which are not formed as a part of
each vane 4, 47as shown in the embodi ments illustrated in the draw ngs..

”m"mﬂ"lm An air guiding device for producing a vortical and/or %

”m' ’m owin an inlet manifold, which device conprises a fixed
*suppottithg Sstructure, a plurality of vanes carried by the supporting
structure for deflecting an air flow inpinging on the device in a first-
direction to create a first vortical and/or turbulent air flow, a tab \:I,g
associated with at |east one of the vanes located on the radially inner ost
edge of the vane for deflecting the air ¥lowin a second direction to
create a second vortical and/or turbulent air flowat lowair flowrates at
whi ch 't he vEBAIM&3 d not create a substantial first vortical -and/or

" turbulent air flow, the arrangerent .being such that the air fIOWIITpI ngi ng

on the devigce is deflected into..a vortlcal and/or turbyl ent .air flow by the

vanes and/ ottt he t aBMoratEpguigling dexice  fox; @r@%ﬂ%eaaé@?ﬁﬁ?@lto

Claim1, V\handl/ort heuioulenti aiowcslet afhacant inletn| waniesidp! dzmﬁ ance

such that t | [ Or f inta-th
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t he supportpﬁg\@neaccarnlﬁé bY I‘Mbe FApporting stricture aﬁrgeaﬂaﬁeptmgj '
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wherei.n the hub 1s substanti all X circul.ar and - the vanes. ext.end::
create a first vortical and/or turbulent air flow, a tab

assoolated with at least one of the vanes located on the q_)
rad:.ally 1nnermost edge of the vane for deflectlnq the air '

_'flow 1n a second. d::.rectlon to create a second vortical
and/or turbulent air flow at low air flow rates at wh:.ch
the wvanes would not create a: substantial f:l.rst vortical
and/ or turbulent air flow, the arrangement belng such that
the air flow 1mp1ng1ng on the dev:.ce is deflected into a
'vortlcal and/or turbulent alr flow by the vanes and/or the
tab or tabs. ' ' :

2. An air guiding deVJ.ce accordlng to Claim 1 ' where:m

the device is located adjacent an 1nlet man:.fold entrance '
such that the vortical and/or turbulent air flow is drawn .
into the inlet manifold. : : _ _ \J

3. An air guiding dev:.ce accordlng to Clalm 1 or 2
wherein the supporting structure is a hub and the vanes are
arranged to extend outwardly from the hub.

4. An air guiding device according to Claim 3, wherein
the hub is substantially circular and the vanes extend .
outwardly from the periphery of the hub at an angle of'
substantially 45° from the radial dlrectlon.

5. An air guiding device according to any preceding
claim, wherein the or each tab is formed at an angle to the
vane. '
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outwardly fromthe periphery of the hub at an angle of subs ' r

from the radial direction. 5. An air guiding device acﬂm"’mmghgwfg"
preceding claim wherein the or each tab is formed at an angte d¢ott o
6. ~  An air guiding device according to Caim5, wherein the or each tab
I s di sposed at approximately [err] to the associated vane. 7. An air
gui di Mg devi ce according to any preceding claim wherein. each vane is
provided with a tab. 8. An air guiding device according to any
precedi ng claim wherein the device is_Ioc%ted in an annular air filter. 9.
An air guiding device according to any one of Clains 1 to 7, wherein the
device is int osed s ol L fd 1o i isf Ookd e.
10. An ai fégui di ngﬁ‘éﬁﬁeﬁ&ﬁ’ﬁ%rﬁ%‘g ey%a%gz %ela}leﬂlan%teof ?ri g l&eéér?@é{ég\%ﬁt h
reference to P aSrskRa®R itRR his .E¢SRPEARTGI AY ARRHOKiMately 135° to the

associated vane.

7. An air guiding device according to any preceding
claim, wherein each vane is provided with a tab.

8. An air guiding device according to any preceding
U claim, wherein the device is located in an annular air

filter.

9. An air gquiding device according to any one of

Claims 1 to 7, wherein the device is interposed between an
air filter and an inlet manifold entrance.

10. An air guiding device substantially as hereinbefore
described with reference to and as shown in the
accompanying drawings.



