2 J UL 2005 WO 02/ 06, 5024 PCT/ GB02/ 00689 Device for ventilation and/or
lir.circulation The present invention is concerned. wth a desic

anning or ventilating, and a nethod of fixi-ng such a- devi geg Bj%%a[ﬁ%l
82 descriwesz/asdenti| ator operating on the Savonius pri n®CplGBoaesiseby a
vertical axis wind powered rotor, consisting of two oppositely directed
vManes formed by overlapping and inter-connected hal f-cylindri cal
qurfaces, drives a centrifugal fan |located beneath it. 10 The ventil ator
Includes a shaft rotatably mounted on a base which is fixed to, for

‘exanpl e, a vehicle roof. A rotor capable of being rotated by noving air
drives a centrifugal pkaiicevhiah vientiigi by dridded tadrt hérealatiomoth the
rotor and fan are rigidly fixed to the shaft. and 15 rotate together o
relative to the, say, vehicle roof, as wnd or air inpacts on the rotor.
~Air novenent relTaei pEetenrt Havestopnt herefroreangr vesht AedeTier vilsiich can be
‘used to help ai rfaﬁhiﬁ%'@E,lx@?a_tliliaeiﬁcﬁfi%d RelewhbheckFokpriQF helow the
-surface on which the 20 ventilator is mounted, or to extract air through an
opening in the §§"f&8e to provide forced ventilation. Fitting the known
‘Savoni us type ventilators (such.as that of GB-A-2 081 882) is a tine :
-consum ng t.ask. .A_lLa Glahcul a . |l er_hol es 1 be made
Cothe. 35 ay SHahtt i B R O A e o P T e e
fixing bolts. TReveehss Itiecimust vhtrerbher diesadsehbrets betbrevserdg
reassenbl ed in EB%OQPEEHﬂHlst&nQa§§ @%é”gﬁﬂbsitely directed wvanes formed

by overlapping and inter-connected half-cylindrical

Q. Th Q)

surfaces, drives a centrifﬁgal fan located beneath it.

10 The ventilator inﬁludes a shaft rotatably mounted on a
base which is fixed to, for.example, a vehicle roof. &
rotor capable of being rotated by moving air drives a .
centrifugal fan which is rigidly fixed to the rotor. Both
the rotor and fan are rigidly fixed to .the shaft and

15 rotate togetherrrelativé~to the, say, vehicle roof, as

wind or air impacts on the rotor.

Bir movement relative to the rotor therefore drives the

fan which can be used to help air circulation in a space

below the rotor or below the surface on which the '
20 ventilator is mounted, or to extract air through an

~opening in the surface to provide forced ventilation.

Fitting the known Savonius type ventilators (such as that
of GB-A-2 081 882)is a time consuﬁing task. A large
circular hole and four smaller holes must be made in the,
25 say, vehicle roof to accommodate the ventiiation body and
fixing bolts. The ventilator must then be disassembled
before being reassembled in the opening. A base element
is fixed to the roof using fasteners of bolts passing .
through the roof and base element. Tﬁe roof sub-assembly
30 is then fixed to the base element. Because Lhe rotor sub-
assembly of the known Savonius ventilators is of a

considerabliy larger diameter than the base through which



is fixed to the roof using fasteners of bolts passing through the roof and
base el enment. The roof sub-assenbly 30 is then fixed to the base el enent.
Because the rotor sub- assenbly of the known Savonius ventilators is of a
considerably larger dianeter than the base through which 12 August 2005 2
the fasteners or fixing bolts are passed, and overl aps thAubatep0bt is
necessary to conplete fixing of the base elenent onto the vehicle roof
before attaching the rotor sub-assenbly. In the known ventilators this
needs to be done using a fastener accessed through the top of the rotor
which results in tw di sadvantages: Firstly, the need for access to the
fastener fromthe top of the rotor neans that there nust be a hole or
channel in the top of the rotor. Even if this is provided with a cap or
lid, water ingress through the top of the rotor can arise and result in
possi bl Wedastensss onfiddiy edispoe entssdsachoveslaphibgrbiaggst is Deeessaryto comlelge of a
faste nerx.ﬁg:@rqﬁé bfdeLetbhanm &ﬁ@tﬁe%hfafe %B@oéf&%%taaﬁﬁ@ fhel rafr shllsl%sé@%mly ! !%ttﬁé

can be rempved from outside the vehicle and the hole or opening t
i nsi de 'Gomentiaiare this “%?@éé% Q%HO“‘T H$iag eéqﬁtwracg%s@aﬁl W?”Q"l i§R fop ?ﬁ%%‘?rdance

W th a which resatpmttivoafisddigntpgesent i nvention, there is provided a device
for wventilation and/or air circulation corrpri sing a fan, a rotor capable
of being rotated by noving air for driving the fan and a fixing portion
for fi Eimty, ﬁfhaenemvﬁ)x:@cckaes o thve tastieney frenm theytog, ohileerodormedns thatitkermgnysdbe mon

conpr i §a, Q:hgl‘?@igf% B rR5d \%Wth%':fﬂr’%bﬂgg AR '(%:{};c)r n8rw£t8FIR§|%tsé"e' y

cl anpi ng abové an e noun sur orti1ons being

nmovabl éhreeghthevep of the é@t@hcait 3rise and F@?rtélr‘r@ pessibie p@ra@%oraofwmm@entaéwlkéﬁ t hem
and eagRagyErising a hub portion connected by spoke elements to a

peri pheral ¢l anping surface, and the fixing portion also conprising a

cl anpi ng el enent passing through the respective hub portions for applying a
cl anpi sgcomatly ¢hea asepofesiasteher queesgitie fra tbé toppofrige sofraeas thbidhé vértigatorount | ng

surfac Qan EJ@ réol’H&}é%tfro%Q Qllirfts%e the vehicle and the hole or opening to the inside of the vehicle
accessed. This can be a security risk.

In accordance with a first aspect of the present invention, there is provided a device for
ventitation and/or air circulation comprising a fan, a rotor capable of being rotated by moving air
for driving the fan and a fixing portion for fixing the device to a mounting surface, wherein the
fixing portion comprises co-operating upper and lower clamping portions for respectively
clamping above and below the mounting surface, the clamping portions being movable relative
to each other to clamp or release a surface between them, and each comprising a hub portion
connected by spoke elements to a peripheral clamping surface, and the fixing portion also
comprising a clamping element passing through the respective hub portions for applying a
clamping force to press the peripheral clamping surfaces about the mounting surface.



Preferred enbodi nents of the invention include a shaft which may be rigidly
fixed to a surface such as a vehicle roof and about which a rotor and fan
rotate. Preferably, the fixing portion in an exanpl e enbodi nent conprises
co-operating upper and |ower clanping portions for respectively clanping
above and bel ow a surface, the clanping portions having2gubsstaoosal |y
central co-operating bores for receiving a cormmon shaft or bolt and the

cl anpi ng portions being noveable relative to each other to clanp or rel ease
a surface between them The use of a clanping arrangenent allows one to
simplify the fitting of the device and allow for relatively quick and easy
fitting. The use of a clanmping or fastening el enent passing through is hubs
means that installation can be carriedgout quickly by one installer. The
known arrangenents require two; one on the roof tightening the fasteners
and one inside the vehicle securing the securing nuts. The arrangenent in
the exanpl e enbodi nent all ows one to have a single central fastener which
has advBrefergeksembdidimenste obthednvaintigh imcllds bashhi gyhhenanbe dgidy dikedltovd $lfdceur on

t he knogmz aééucr&%ftf?mo?aﬁr@%&tdh%ta 8%%%#%'[0?%;% be carried out nore

qui ckl vy, Ing fitti costs use of a single fastener
makes it nore difficult for an operator to install the ventil ator

i ncorr ePFéférfablgl Qhe BXATRbRIORYN mg*é?ﬁﬁlé @H}bB@iMeﬂ%Mﬁﬁ'ls"é%|cofd&HFat|B§§B€é}%rn3 The

use of a fastener passing through hubs on anpi ng portion ensures a
uni f or mMower Q%‘PWQ PogioRs faresngtiyaleciapping @bEV"vZB% beipy B yriges e clamping
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The use of a clamping arrangement allows one to simplify the fitting of the device and allow for
relatively quick and easy fitting.

The use of a clamping or fastening element passing through is hubs means that installation
can be carried out quickly by one installer. The known arrangements require two; one on the
roof tightening the fasteners and one inside the vehicle securing the securing nuts.

The arrangement in the example embodiment allows one to have a single central fastener
which has advantages.

The use of a single fastening element compared with four on the known arrangements means
that installation can be carried out more quickly, reducing fitting costs, and simply.

The use of a single fastener makes it more difficult for an operator to install the ventilator
incorrectly, for example by neglecting to include all four fasteners.

The use of a fastener passing through hubs on the clamping portion ensures a uniform
clamping force around the



rotate is rigidly nountable in and through the co operating bores of the
clanping portions. This allows one to directly and easily nnuﬁfgingUihéﬂﬂﬁ
to the clanping portions and use the shaft.to couple the 10 clanping
portions. Prea@ﬂapy¥m4the cl anpi ng portions are | ockabl e i nto PQIoGBR2I0068Y
using a locking element acting on the 1ower end of the common shaft or
bolt. This allows one to fasten the device frominside the space being |
ventilated and 15 thereby prevents tanpering of the |ocking elenment from .
outside as well. as protecting the |ocking el gnent fromthe el enments. |
Locking fromthe inside also makes the device nore secure; it can only be
renoved fromthe i rﬁéﬂ%l’fngy o$a¥he & 1@1|gep0291c|)lﬁlsﬁ qressiciekde welrbotdherent . of
the invention, the fan'and rotor are |xeg relative trq Qgghlgtgg%
preferably by bei P8r fed=R9°ERFhgIET5i &B8 GrSub Gss: |
rel ative rotation beiween ddhatiototighicheisanotspaphi¢f dde ﬁ@WeﬁPF‘FLﬁ%%‘l‘al |
“construction and. ma |Q%aa S|ngle 25 piece rotor and fan assenbly is.a
particularly S|nple viay o ot f|X|ng the rotor and fan to each other. In-an :

|

endent ' |
ventin f

alternative enbodi nent, the fan and rotor are coupled by a gearing

arrangerent. The i nyentars, havenesiabti shednthahibheciongue gemer abad 30
by the rotor at, say, a givén wind speed is tggl cal |y nor tt%%— %UfflCl ent
to drive the fan atTeFaie rigt é"lgfdﬂﬁt%‘i’?"&?b £2 %663 1 665024

PCT/ 6802100689 The dSI@éﬁﬂfngalblbrextdSﬁCftheOl’tlampathDb:atlm at a given

This allows one to directly and easily mount,the shaft to
the clamping portions and use the shaft to couple the

10 clampihg portions.

Preferably, the clamping portions are lockable into
position using a locking element acting on the lower end
of the common shaft or bolt. This allows one to fasten
the device from inside the space belng ventilated and

15 thereby prevents tampering of the lbcking element from
outside as well.as protecting the locking element from the
elements. Locking from the inside also makes the device
more secure; it can only be removed from the inside of,

say, a vehicle.

20 In a possible embodiment of the invention, the fan and
rotor are fixed relative to each other, preferably by
being formed as é single piece or sub-assembly.

Preventing relative rotation between the rotor and fan
.simplifies the ventilator construction and making a single
25 piece rotor and fan assembly is a particularly simple way

of fixing the rotor and fan to each other.

In.an alternative embodiment, the fan and rotor are

coupled by a gearing arrangement.

The inventors have established that the torque generated
30 by the rotor at, say, a given wind speed is typically more

than sufficient to drive the fan at that rate of rotation.



w{ nd/ vehi cl e speed can therefore be increased by the use of gearing. _
nking rotor and fan el enments of the device through a gea?i tarr nt
bul d cause the fan to 5 rotate at a greater angul ar vel oci ngﬁgﬂ“gwgﬁpe .
bt or , hen®®@ 2Q¢iitlovi ng extracti on velocity at a given r ot BET/SBYUHEHRI

Pl ocity. The gearing ratio can be optimsed for .different operating

hpl i cations. or environnments. Preferably, the rotor conprises a base
ate, an air scoop 10 extending upwardly fromthe base plate conprising
p curved rotor bl'ades in spaced overl appeng relation with their concave
r-partly concave surfaces in opposition to define a non-linear passage
et ween t he rot kebradeset Riaf ertedcehbodererinsudbtite dhventiven will now

e 15 describediba/birHiRrs sbel@ anFLAUEErdrd e iREPSS5 SO QRR! LYLew
hr ough an enbodi_nment ., of a_:ventilator according to the present invention; .

gure 2 is an SXpPouEtPLr oddPEARE| BAKPY A TG eRETERYF X toF feghre 1
hken_through'atheommm‘a;teaahaqt af90ahgehdvat 2hiaf chirgelrend zanFirgure 3 is a

chematic secti i tration of air flo agai nst- the rotor of figure
Figurés§4a aggéaﬁéé%gékgﬁgéﬁarbﬁP?% FVieR Oqﬁg¥pg§??v£h?/Eﬂtorfh&epﬁ or

Mth its top prEPECOINET Gvdragitsenr eabyed)y 28 ial biuser atétng tinguderst ructi on
the rotor angeiad spb- rasseahlyngf-1be, deyi 68 g{jtimgg@r@ gby Flgures 5a

nd S5b-illustrate_top and botfom views respectively of the top plate or

cover -disc of tHeIteVite OPSH3GENY | gRpEiqations) og gnohpments.
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; L - Preferably, the rotor comprises a base plate, an air scoop
10 ‘extending upwardly from the base plate comprising two
curved_rotor blades in spaced dverlapping relation with
their concave or partly concave Surfaces in opposition to
define a non—iinear_passage between the rotor blades.
;o
Preferred embodiments of the invention will now be

15 Vdescribed to figures 1 to 9.

Figure 1 is a cross-—sectional view through an embodiment

of a wventilator according to the present invention;

Figure 2 is an.exploded cross-secticnal view of the device
of figure 1 taken through a section at about 90° to that

20 of figure 1;

Figure 3 is a schematic sectional illustration of air flow

against the rotor of figure 1;

Figures 4a and 4b are top and bottom views respectively of
_ the rotor'(with its top plate or cover disc removed)
25 illustrating the construction of the rotor and fan sub-

assembly of the device of figure 1;

Figures 5a and 5b illustrate top and bottom views
respectively of the top plate or cover disc of the device

30 of figure 1;




WO 02/ 065024 PCT/ GB02/ 00689 - 6 Figures 6a and 6b illustrate top and
bottomviews respectively -of the fan shroud of the device of {:@@@leﬂg5
Figures 7a and 7b are top and bottom views respectively of 5t dévi ce .
base of figurewboisgure 8 illustrates the shaft of the devi ce BIT/§BpGiesyy;.
and Figures 9a and 9b illustrate top and bottom views respectively of the

| ower cl anping portion of the device 10 of figure 1. A device 1 for noving
cair includes a fan 2 and a rotor 3 nounted on a shaft 4. The rotor 3 and
fan 2 can be nmade as a single housing or fan a&assenbly 5. Alternatively,
“the top disc component of 15 the rotor .3 can be manufactured as a separate
‘conponent attached to the rotor by hot plate welding, ultrasonic welding,

bondi ng, "snap-fitting QI S0%8 QhheEs "BANStrHRe EOLOENk Soé®oEdred iRyst wo
"arcuate or curved rotor blades 6 arranged around a central, borg g&g‘gglaelj

for receiving 20 theagpgetizelynel rororiat £8¢618 &1 Fhie L&

~shaped passage for air noving relative to the rotor. As -shown in figure 3,

~when the rotor 3 noves rel ative to_the ir (by, e o0 o
“which the rotor is Wﬁeédganﬁvgn%?ntaﬁ aténlpr (arI%iI gg’}g%gﬂf{(ﬁ a&gstéa%gﬁo%g%é?%t%

or .25 a conbi nati on wfe tdesritcwopasehef af igunepilages on the internal rotor
wal I of a blade 6 and creates a torque on the rotor. This causes the rotor

3 to rotate about the shaft 4. The fan 2 (see figure 4)formns p%rt .of the
' . : Figure 8 illustrates the shaft Of the device of figure 1;

“and

Figures 9a and 9b illustrate top and bottom views
respectively of the lower clamping portiop Qf the device

10 of figure 1.

A device 1 for moving alr includes a fan 2 and a rotoxr 3

mounted on a shaft 4.

The rotor-3 and fan 2 can be made as a éingle'hogsing'or

fan assembly 5. Alternatively, the top disc component of
15 the rotoxr 3 can be maﬁufactured as a separate.comppnent

attached to the rotor by hot plate welding, ultrasonic

welding, bondiﬁg, snaprittingror some other means.

The rotor is formed by two arcuate or curved rotor blades
¢ arranged around a central bore br hole.7 for receiving
20 the shaft 4. The rotor blades 6 define a curved or S-
shaped passage for air moﬁing relative to the rotox. As
_ shown in figure 3, when the rotor 3 moves relative to the
" air (by, movement of the surface'on which the rotor is
mounted, movement of air relative to a stationary rotor or
25 a combination of the two), the air impinges on the
internal rotor wall of a blade 6 and creates a torgue on
the rotor. This causes the rotor‘3 to rotate about the
shaft 4. The fan 2 (see figure 4)forms part of the
housing 5 of which the rotor is also part and is therefore
30 rigidly mounted to the rotor 3 and rotates therewith about

the shaft 4.
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‘of the fan bl ades ™8 & Fnt W

using 5 of which the rotor is also part and is therefore 30 rigidly -
unted-to the rotor 3 and rotates therewith about the sh# f% 3JLV\2005
2/ 065024 PCT/ G002/ 00689 7 The fan 2 is a centrifugal fan.
riotating Manoadsseh takes air in axially. and expels it radietigpoinoess it
tiakes air- frombel ow the fan and rotor sub-assembly and expels it to the
si de of the fan. A doned top disc plate 9 is located above the rotor bl ades
and. can be forned either as part of the rotor noulding or as a separate.
component whichis then fixed to the rotor. The cover plate 9 is a flat or

slightly curved top disc nounted on top of the rotor 3. The edge thickness

of 10 the disc hd Sffal’roligmsyaeﬂélﬂi:riﬁlgtaflefhﬁp' cat wald MH&KH@S&M the

ot or conponent ainqlt radl us.of the disc . is slightly %er t han t he
i stance from the cen re Sof 1t hi? YaBB%e®HoT S 7 d:at% S¥if et - Tdge of

he-rotor (see: ﬁa@ﬁr @i2) frof Ohkowd dihe2 fes anéenttdéf ugal-skavmpmgdesntp of a

unber of bl a A4 nteghakly gﬂ{ér%q_; ltH the base of the housing 5 and-
rojecting therefromin spaced ation fromeach other around the hou5|_ ng

ore 7 through which the shaft. 4 passes. The fan shown in figure 4 has.

ei ght bl ades; ot heine20 topnbess wiathl ades MBYa8ds UG Lsed The, undelsi de of
t

he fan shroud 16 |ncI udgs groov suited to the profile and position
h SEoFaR® b et (b or Py P e ¢

located. The sthrmoed |as Beptedtovempohent anhbtlades @t ffagetaned the
rotor. . The cover plate 9 is a flat or slightly curved top

disc mounted.on top of the rotor 3. The edge thickness of
10 the disc 9 is roughly equal to the typlcal wall thlckness

of the rotor component and the radius of the disc is

.slightly larger than the distance from the centre of the -
shaft above bore 7 to the outer edge of the rotor. (see

-figure 2}.

15 The fan 2 is a centrlfugal fan made up of a number of
blades 8 integrally formed in the base of the housing 5
and projecting therefrom 1nrspaced relation from each
other around the housing bore 7 through which the shaftAé
passes. The fan shown in figufé 4 has eight blades; other

20 numbers of blades may also be used.

The underside of the fan shroud 16 includes grooves 21

suited to the profile and position of the fan blades 8 and

in which the fan blades 8 (see figureé 2) are located.

The shroud is fitted over the fan blades and fastened to
25 the fan and rotor sub-assembly 11 by heat staking, heat

sealing or some other suitable method. The shroud 16

reduces the potential for leakage across the fan blade

edges. Such leakage can be detrimental to fan
performance.
30 Prior to the fixing of the top disc, the rotor is mounted

or the shaft 4 via two bearings around which it may rotate
freely. The uppermost bearing is secured in place by, for

example, a circlip 15 {a small "C"” shaped ring which snaps




25 the fan and rotor sub-assenbly 11 by heat staking, heat  sealing or sone
other suitable nethod. The shroud 16 reduces the potential fogjjqzﬁﬁ9?085
across the fan bl ade edges. Such | eakage can be detrinmental to“a

per f or mance. 3@dPoi/gxoii0 the fixing of the.top disc, the rotor PEVEBIHPWE
on the shaft 4 via two bearings around which.it may rotate freely.. The:
upper nost bearing is secured in place by, for exanple, a circlip 15 (a
smal |l "C" shaped ring which snaps WD 02/ 065024 PCT/ GB02/ 00689 into a groove
-in a shaft to retain itens.- in this case - beati-ngs -pushed onto the
shaft). The bearing housing includes two bearings to allow rotation of the
shaft 4 relative to theobeagituyechdmsiknghal?. tThetrdar fhgnfousthg-iER ic@se

rigidly fixed to the,Lgp,,and il suleassrrtlnadyy .bonding, heat sealing
or some other suitable Hethod."In order to fix the .device to, say, a

vehicle roof 22 (see figures 1 and 2), an opening 23 is cut -inthe vehicle
roof 10 22 using a jirgsameapuRehdfsipbhehctudids ngiareshedngIwoo abidivt i onal

| ocating holes are made in the_rqof at _ predeternin i . AT he -
openi ng 23. A base eF@ﬁ@FfOBroﬁﬂgﬁ?Sgﬁgﬁpﬁnﬁe%%¥PF6%%1§8?s£%%%§?€d on ?Fhe
-out si de of the moof wyth Twe isgimgioigs ht@sdngt he basd gifliyofated o thie fan
addi t i onal holes]progggdgg ohhrqugh theq ngfboﬁﬂm§&ﬁ ggggoggaipﬁﬁt§kt§y&e
base and lock it against the Totation. Anot her way ‘to provide the |ocation
woul d be to provide athep feidtalrle orthRe-base el-ement 18 which extends

In order to fix the deviCe[fo,'say,‘é vehicle roof‘22.(see

,figﬁres i and 2),7an opening 23 is cut:in the Vehicle'roof
10 22 using a jigsaw, punch or other cutting method. Two

additional locating holes are made in the roof at

predetermined pqsitidns around the Qpening 23,

A base element or upper clamping portion 18 isllocated on
the outside of the roof with two spigots 189 on the base
15 located in the additional holes protruding through the

roof.

Thése spigots locate the base and lock it against the
rotation. Another way to proﬁidé the location would be to
provide a lip feature on the base element 18 which extends
20 down from the base and fits and mates against the face of
- the opening 23. The spigots 19 may be rendered
supplemental by such a lip feature.

The protruding shaft 4 of the assembled rotor and fan sub
- assembly 5 is located in the hole through the base element

25 so that it proﬁrudes inte the wvehicle interiox. A plate
or lower clamping portion 20 is then coffered up inside the

vehicle so that spigots 19 on the base 1B engage with it.

The whole device assembly is then held in place by placing
and tightening a nut 40 on the bottom of the shaft. The




0 down fromthe base and fits and mates against the face of t openi ng
3. .The'spigots 19 may be rendered supplenmental by such a%l pﬂ euZﬁ?ﬁ The
rotrudi ng shaft 4 of the assenbled rotor and fan sub assenbly 5is
l[focat ed i wotohesdamd e t hrough t he base el ement 25 so that |PcpmnmmMMB$ into
tlhe vehicle interior. A plate or |lower clanmping portion20 is then offered
p inside the vehicle so that spigots 19 on the base 18 engage with it. |
he whol e devi ce assenbly is then held in place by placing and tightening
i nut 40 on the bottom of the shaft. The W3 02/ 065024 PCT/ GB02/ 00689 9

dhaft is shaped so that it cannot rotate in the hole 24 and bore whilst the

ut is being tisyhtfened. sMinddstsct kbabnbodéarentt. gbtthe imvihd iholesBawn in the

fiigures and desgii Bede APOME USRSn@LNUL O etlghgéaeéo fix s the device,
it is possible to have a fixing elenment sepdar romthe shaft and/or . use

fli xi ngs arrangements other then a nut on the shaft. For exanple; the shaft
oul d term nat enshett tieé etn’ﬁ].ﬁ)cﬁ.h@ﬁﬂi 8 Py tirpRetabd showepal atke fixing bolt

oul d be incorparated |rht4%5 %ﬁ 0 t he shaft or fastenlg%]bolt could - '
fleature a fenalFe9Phreatl e (B wPER @ ?&ﬁlqﬁf%ﬂ§|8th?%dH“Tr ntPh& ¥ ocki ng
i ece; or thetdkafietvard, hdchmngossnmbmemikﬁ@ald oseimy bayaret type

fitting rather Jthan.a. threaded onge | weall gaul en.has, shawn,Lhat L he tor que

generated by the 15 rotor at a given wn spee n su FICIent to
drive the fan &FPERathemte WoF PBtE%?dﬁ“ﬂ#hlsFPﬁdﬁéémﬁkﬁeﬂﬁ§b§§ﬁ§Fe route to

wncrea5|ng rat%oﬁﬁdeﬁéfﬁﬂﬂdﬂénsﬁbrﬁ QfVEHE clamping portlons and a

i  separate fixing bolt could be 1ncorporated in the base;

10 the shaft or fastening bolt could feature a female thread
form with a mating male thread from on the locking pieéé;
or the shaft and locking component could use a bayonet

type fitting rather than a threaded one.

Investigation has shown that the torque generated by the
15 rotér at a given wind speed is more than sufficient to
driVE-fhe fan at that rate of rotation. This indicates a
'possible route to increasing rate of extraction at a given

wind/vehicle speed through the use of gearing:

71. The rotor and fan elements of the ventilator would be
200 linked through a gearing arrangement rather than
being.integrated into the same sub-assembly. This
would allow the fan to iotate at a greater angular
velocity than the rotor, hence improving extraction

performance at a given velocity.

25 2.  Losses due to the gearing arrangement and any
increase in torque to drive the fan will cause the.
rate of extraction to be less than predicted by an
‘ideal’ model, but the net gains will still be

significant.




wi nd/ vehi cl e speed through the use of gearing: 1. The rotor and fan
rather than being integrated into the same sub-assenbly. Thi's
the fan to rotaie ake@,0feater angular veloecity than the r ot or POHERIB/V068Y
i nproving extraction - performance at a given velocity. 25 2. Losses due to
t he gearing arrangenment and any increase in torque to drive the fan w ||
‘cause the rate of extraction.to be |less than predicted by an “ideal"’
model , but the net gains will still be signitfticant. WO 02/ 065024
PCT/ GB02/ 00689 A range of gearing conponents could be offered for :
sel ection of the optifum geafimg: ldt geadependeqtoremtst kevappbe caltisikd TRE
ventilator described operates an the _Sayonius. rinci;phe rafde Cadhdlent on
applied in a nunber of dif?%ﬁéﬁﬁ””bﬁgl%§3t%%%§éﬁﬁé#%%Pﬁggs a ﬁ%?;ve means
for ships and for generatting sEdctaaitdotry. Al t hough t he ideas di scussed '
‘within this document could be applied in these situations it is realised
that it mght be preferable to focus on the 10 application to ailr .. '
extraction in vehicl eshe T2nkidatozodss W 08562 BT CHO%/ 6§%’- 11
Cainms 1. A devige fop yventilatimencandberagiried ioubabiwper of different

: ps and for

elenents of the ventilator would be 20 |inked through a gearﬁngmg&ﬂg ment
Fl W

applications including as a motive means for shi

‘generating electricity. ‘Although the ideas discussed

within this document could be applied in these situations

it is realised that it might be preferable to focus on the .

10 application to air extraction in vehicles.



rising a fan, a r ot or capable of being rotated by noving air for

drj vi ng' the fan and a fixing portion 5 for fixing the devi nting
suf face, wherein the f|X|ng portion conprises co- operatlngeg p@?ngﬁ

r cl anpiongiogroet i ons for respectively clanping above anddretewydiée
nmounting surface, the clanping portions being novable relative to each
other to-30 clanp or release a surface between them and each conprising a
“hup portion connected by spoke el enents to a peripheral clanping surface,
the fixing portion also conprising a g anping el ement passing through
hie respective hub portions for applying a- clanping force to press the

per i pher al cl anping surfaces about the nounting surface. A device
acjcording to clai wherein the clanping elenent is |ocated substantially
in the centre of‘g%€* cl anpi ng portions. 20 3. A device according to any
priecedi ng cl ai mwherein the hubs of the respective clanping portions have
co- operating orn.mat ghidagikar Q%rfgénffﬁﬁdl\ﬂrﬁ%n@/QQnHPf‘ cShahtat@bnbol t and
thie cl.anpi ng el enent noves or locks. the clanp portions relative to
“each other along 25 t1EF¢dRNBH BhiREr G I, cﬁpagiﬁe%fdﬁaﬁﬁbéPBPE@dt?N
clfaim 3 wherein the cleanipigngirekenedti-aioics thie @ani snany atil:a nal pegtide | ower
end of theg common shaft I devi ce acca d|n cl ai 3 or claim
4, whereln%the 30 fgﬁ)afgglgg £h?oté$% aébut an aél g%?é%ﬁ%%’ nh he ‘
shiaft or bolt passi ndrehféigndt her el emplomprpsesi epsoperating upper and '

lower clamping portions for respectlvely clamplng

above and below the mounting surface, the clamping
portions being.movablé reiétive'to each other:to
- 10 - clamp or release a surface between‘them, and each
- comprising a hub portion connected by spoke elements
to a peripheral clamping surface, and the'fiﬁing
portion also comprising a clamping element passing
through the reépéctive hub portions for applying a
15 - R clamping force to press'the peripheral clamping

surfaces about the‘mounting surface.

2. A device_accordihg to claim 1 wherein the clamping
element is located substantially in *the centre of the

clamping portions.

20 3. A device accordiﬁg_to any pfecediné claim wherein
the hubs of the respective clamping portions have co-
operating or matching bores for receiving a common
shaft or bolt and the clamplng element moves or locks.
the clamping portlons relative to each other along

25 the common shaft or bolt.

4. A device according to claim 3 wherein the clamping
element acts on or ‘is movable along the lower end of

the common shaft or bolt.

3. . A device according to -claim 3 or claim 4, wherein the

30 fan and rotor rotate about an axis co-axial with the

shaft or bolt passing through the clamping portions.



I WD 02/ 065024 10 PCT/ GB02/ 00689 - 12 6. A device according to claim5

wherein the fan and rotor rotate about the shaft or _'boIt passd 0 :
the clanmping portions and the shaft is fixable relative to tﬁz?l‘imgmﬁ

portion such R’ﬁh b /j)(t,\ogoes not rotate relative thereto. 7. A vearidpeitiowngs
devi ce accordi (g;fo"any preceding claim wherein the fan is a centrifugal
‘fan. 8. A ventilating device according to any preceding claim. wherein the
fan and rotor are fixed relative to each other. A device according to
~claim8 wherein the fan-and rotor are a singlg, piece. 10. A device
according to any of clains 1 to 7 wherein the fan and rotor are coupl ed- by

a gearing arrangemgnt. Ll.;A;device.pe£y dda1=amapyviseseditig chai mmd
wherein the rotor conprises a base plate, an-air s$cog éer)adgjsqglg WRWaLGLY
from the base plate conpriciogrehdteuroRe it 6 abrades®Th dpace :
over | appi-ng rel ation withnd heimpeagcayet donpairtd yheonbale surfizedsei n
opposition.to define a p%%ﬁ%ﬁ%vgeggegﬂet£§%{ﬁg(ﬂbrtgkﬂdgﬁch‘that it does not

5 - rotate relative thereto.

7... A wventilating device according to any preceding claim

wherein the .fan is a centrifugal fan. -

8. A ventilating device according to any preceding claim
' wherein the fan'and'rotor are fixed relative to each

10 C othexr.

9. A device according to claim B wherein the fan -and

rotor are a single piece.

10C.  A device according to any of claims 1 to 7 wherein
" the fan and rotor are coupled by a'gearing_

15 _ arrangement.

11. A device according to any preceding claim wherein the
’ ) rotor comprises a base plate, an air scoop extending
| upwardly from the base plate comprising two curved
rotor blades in spaced ovérlapping‘relation with
- 20 ‘ their concave or partly concave surfaces in
| opposition to define a‘pass;ge between the rotor

plades. -




