COMBINED CEILING FAN AND LIGHT FITTING TECHNICAL FIELD The invention described herein
relates to a combined light fitting and ceiling fan having blades that are compactly folded when the fan is
not in use and that move outwardly when the fan is started. More particularly the invention Sates to
improved fan blades for such an appliance. BACKGROUND ART Ceiling fans have long been
recognized and used as an inexpensive way to provide movement of air within moms of buildings.
They can be sim to use end install, safe, and inexpensive to buy and run when compared to such
altematives as for example refrigerated and evaporative air conditioning units. They can often provide a
surprisingly effective alternative to air conditioning as the air movement they generate can evaporate skin
perspiration with a resulting cooling effect. It is known to combine ceiling fans with lighting means, as
first common fequirement to provide ceiling mounted light sours, and sec ndiy it is convenient to provide a
single power supply to operate a combined fan and 30light fitting. Less commonly, it has also
been known to provide a combined light and ceiling fan with some form of folding or retracting blade

arrangement Le Velle has desc&leﬁﬂlv \@gﬁ ,% lJGélﬁ.?A}_q%lq goses a light fitting and
ceiling fan n yyhich blades move ou art%cb under centritugal orLc:e when theﬁ an is switched on, and are

retracted by springs when the fan is switched off. US Patents 1450348 a improved versions, in which
(unlike the eady version of Patent 79942 disclose 1445402) the inward and outwatd rnovernenis of the
blades are synchronized. Synchionizing blade movement is important for preserving safisfactory balance
of the rotating parts of the fan. More recently, a combined light tittin and ceiling fan has been disclosed by
Vlllella (see intern-pgglpmmgrmémbli(:ation WO 20071006096) with a conceak-d and simple blade

movement syyehroniAng ArraNgeeni et e i G124 LIS ugnt ing and

ceiling fan having blades that are compactly folded when the fan is not in use
and that move outwardly when the fan is started. More particularly the -
invention relates to improved fan blades for such an appliance. |
BACKGROUND ART '

20 Ceiling fans have long been fecogrii'zed and used as an inexpensive
way to provide movement of air within rooms of buildings. They can be simple
to use and install, safe, and inexpensive to buy and run when compared to

~ such alternatives as for eicample refrigerated and evaporative air conditioning
units. They can often provide a surprisingly effective alternative to air

25  conditioning as the air movement they generate can evaporate skin
perspifétion with a resulting cooling effect.

" Itis known to combine ceiling fans with lighting means, as firstly it is a
common requirement to provide ceiling mounted light sources, and secondly it
ié'wnyenient to provide a éingle power supply to operate a combined fan and

30  light fitting.

Less commaonly, it has also been known to provide a combined light
fitting and ceiling fan with some form of folding or retracting blade
arrangement. Le Velle has described three versions. US Patent 1445402
discloses a light fitting and ceiling fan in which ’blédés meve outwards under

35 centrifugal force when the fan is switched on, and are retracted by springs
when the fan is switched off. US Patents 1458348 and 2079942 disclose
improved versions, in which (unlike the early version of Patent 1445402') the



A problem in the design of a combined fight fitting and ceng fan is to provide blades that when M WM' can
provide usefut at; moving performance without refiitsiring excessive power and that when not in use can
fold into a 10 reasonably compact overall form. The present invention addresses this problem.
References above and elseWhere in thisfication to certain patents are not intended as or to be taken as
admitting that anything there's part of the common general knowledge in the art in any place. 1S
-SUMMARY OF THE INVENTION A combined ceiling fan and light fitting referred to as a fanllight for
convenience and bre+ The invention relates to fan/lights haying a ploraftg at fan blades move
outwardly to oper&W@%BﬂHiBH&“@ﬂi’iWWBﬂﬁ&ﬁ&?&WMRjﬁV'&S@W@?positions when fan operation
ceases, Movemesiyettherfampladds ativeaidht manhetbytdctipreeéviah-detidaige when the blades are
rotated about a f ' Refracti ‘the f | their it} may be by
action of maiIikin?grﬁ?eggﬁé?g?%%gﬁ%lel%oélagr%rgrﬂtgrée%ﬁﬁr%%gqggﬁgb%a@%wes %@pﬁtgg%\d arranged
when in their ope2ittheeHBSifiBREas RrsredisFgsamardiatatseivigteatntavPifTh their stowed positions
to lie within a gefipedlitadists Vronzoioe /(060963 vatredl esniheikagsicfiagiansideanbenclosure of circular

font' (when seen @R@%\(‘iﬁy}%fg@g&éﬁ%&ﬂgtq‘gy&%e}fsgm %3%99@?_% 'jnt lamps. Each blade when

stowed may overlap at least one other . Oreterred tons and re tiéeﬂiﬁositionjn s.of,blades are
disclosed that are belie/e8P5THVRIES dREAN BafrRiBRIRM S8R Hidne G &R BR i@ 4Ronable air
movement and cenpatt slavwoeaivhedades vargnaeidudstul Bhensionmparterpaiticalariy

characterized by %ﬁ%@rg{l&gﬁ" |%Q§B%1;3 ii%cé en Crearmf?ﬁ& &h‘%r,g r(g{rag_%ég%%?ugaqgﬁ@yeading edge to

trailing edge) and are preferably of aerofoil cross section w camber that lower
blade surfact® arlespraRe ePRAT SV BIAHESTARR S EHNE N RBTEMAUHESRFS MéSinvention provides in
a first aspect a cogrdtired. S ceiling fan and light fitting having a phirality of fan blades, wherein; di blade is

pivotally mounted so aSFE%fQ%Rk\é%tggglggﬂﬂtque%@mn this specification to certain patents
are not intended as or to be taken as admitting that anything therein forms a
part of the common general knowledge in the artin any place.

15 ~SUMMARY OF THE INVENTION

. A combined ceiling fan and light fitting will in this specification be
referred to as a fan/light for convenience and brevity.
The invention relates to fan/lights having a piuraiiiy of fan blades that
move outwardly to operating positions during fan operation and inwardly to

20 stowed positions when fan operation ceases. Movement of the fan blades

| outwardly may be by action of centrifugal force when the blades are rotated
about a fan axis by a motor. Retraction of the fan blades to their stowed
positions may be by action of resilient means, for example_ one or more
springs. - '

25 The blades are adapted and arranged when in their operating positions
to move air downward as they rotate, and when in their stowed positions to lie
within a defined radius from the fan axis, such as the radius of a transiucent
enclosure of circular form (when seen in plan view) for light emitting devices
such as incandescent lamps. Each blade when stowed may overlap at least

30 oneother blade.

~ Preferred forms and relative positionings.of blades are disclosed that
are believed to provide a useful balance between the requirements of b
reasonable air movement and compact stéwage of the blades when nat in
use. These forms are particularly characterized by certain distributions of



e blade between a stowed position and a deployed position; .blade when in its stowed position lies
within a specified radius from an upright fan rotion at and above a light fitting portion and has an air
moving portion that in the deployed position of the blade extends beyond said specified'rad each blade is
generally elongate and arctiate when seen in plan view ;owed :position extends peripherally Within said
specified radius  between its pivot axis and a tip end of the blade end partially overlies a 15

nﬁighbouré nng_naﬁdeﬁw.ad?aémﬁ&re\ﬁmmwm@mr@ b ;ﬁah@e%@ir@%ﬁ?]mm&g_ht fiét_ing
pharacterS;ed in that; .ea e initially rises in hei ove a datum t with increasing distance
skate the blade fr%)rr]ﬁ ﬂ%pl\;g? jﬁgye%r ee# éﬁi\/ecl;\}/\?ag{ﬁ}ar %{/hcé?]sésl?é z (r)lwwe'é?ggéyﬁgﬁn&%%rrlies the pivot axis
end of the neighiibatitey el &irdmstsfanas ssreagositon apagbiateiRe @ietsswfRim, pivot-axis end ci

the ah moving portion moretBpeifient; dhihmliadsriedaading adpe: akfhe el ddevingdortion first
increases in Qeight, above the,sai um height and then turns dt.. witwardly whereby to limit the height
of the tip endEl aboc\?é“ﬂ?e a?haenf’e?'rﬁﬁlﬁf%{gﬂgh %"L?%r?gp Bféa ley ﬂttaennbl%r% E K’I%e g that is first found by
peripherally (erwaid (i,eSafitdadirde wivp fameoriad Frfasipditenivathbie BB PR R ePTIMs downwardly”

here does not negresasily sreanshakItwithinsaaning sisiancanawaeghodipgadifiom such turning
down the blade begins %%9%12:'#}& descend R?tu%rd4 m ans}.that I%-e'. blade ir; rﬁ?‘%ﬁ? in hei,ght lesser rate
whic

: ni ie a .
than before the turning down, r%%/ SEﬁISD% pos Ve 'thoﬁg s hot h')eprec Ude a zero or negative

rate of height incfed8&n PRIght AN sRaiTY eaifeetdtARoaR FoligbhlikheRBRba M Ags an air
10 moving portion that in the deployed position of the blade extend_sbeyond said

specified 'raldius; and
each blade is generally elongate and arcuate when seen in plan view

and in its stowed position extends peripherally within said specified radius

between its pivot axis and a tip end of the blade and partially overlies a

15  neighbouring one of lhé b{adés in its own stowed position;
the combined ceiling fan and light fitting characterized in that:

(@)  each blade initially rises in height above a datum height with incfeasing
distance along the blade from its pivot axis end so that the blade when
in its stowed position overlies the pivot axis end of the neighbouring

20 blade in its own stowed position and - ‘

(b)  with increasing distance from a pivot-axis end of the air moving pbrtion
towards the tip end of the blade the leading edge of the air moving
portion first increases in height above the said datum height and then

. turns downwardly whereby to limit the height of the tip end above the
25 datum height.
~The term “neighbouring blade” here means a blade that is first found by
moving peripherally fdrward (i.e. in the direction of fan rotation) from one |
blade. .
The p_ﬁrase “turns downwardly” here does not necessarily mean that
30  with increasing distance toward the tip end from such turning down the blade
begins to actually descend. Rather it means that the blade increases in height
at a lesser rate than before the turning down, which may still be positive

although that is not to preclude a zero or negative rate of height increase.



a peak height above the datum height at a position between the pivotnd of the air moving portion and the
tip end of the Wade. Further, the height above the datum height of the leading edge of the air moving
portion may decline from said peak height with increasing distance along the leading edge toward the tip
end of the blade. specified radius" may be approximately a nacho , of a, light fitting portion that is
comprised in. the combined ceriling fan and 14ght fitting and located below the blade and that is of

circular shape when seef,jia q@mg%]& eo','eqm ,ﬁgj’g‘;;{l;g1 Dntg;eég 53, be the height of an

upper, surface of a horizontal platelike member to which of the blades is Pivotat* mounted as in the

ease of the constR¥EhRFEEIRIER! BPove heealrmbGag R AienTiYARRERR BRp¥ve e trailing edge
that when seen irmplandeitiegipnoxiinaedytacizod dretip wiobf Wiedridte. blade '15 is in its stowed

position said is substantigliy,ce MEAAL IR LB maa&aurﬂmagmef%%qa%ﬁbeeaa@%ffﬁ«sﬁecﬂve'y LS50

the available sparl-re above a 'Ilght fittin portlon that is round when seen in plan view Pkoferably, for each

blade when i its SJRRA RGN SRR F%Wmﬁhﬁ'wmﬁwﬁd%?ﬁ'ﬂ%%F%ﬁﬁnm portion
reduces progressilaiy-ihe edtied il tapensi dseste prid pfahevidadefrom a maximum value partway along

the length of the air moyigg "QBQ&%&O}HQ{&@? m P%ﬁ%‘WEﬁQ&ﬁEW@W% | blades: are in

their stowed positions there is r each blade a flrst polnt on the Iead|“%1vlé\$%s of itr?, alr ),Inkting portion
where 25 the bla88B08&s 'ﬁ§ﬂ'§ﬂl%ﬁﬁﬁ%%b€ﬂﬁféﬁygﬂﬁﬁﬂ1? LEERAARA anal radial plane
including the fan iotattibaias ties lalhdegaedtﬂratasho@dhmleasmd:pm%eenhe plamei@otional plane that

is on the leagjng edge qfﬁgedgm.ng, ggam,?lﬂg%,émbmog% mgfg&e&ﬂy&%wﬁ&at point may be
at a heigh 30 datum height not excee the 'height of the said second point.
surfaceof a honzontal pl ehke member to which each of the blades is
pivotably mounted as in the case of the construction described by Villella.
The air mqvmg portion of each blade may have a trailing edge that
when seen in plan view is approximately a circular arc which when the blade
15 s in its stowed position said is substantially centred on the fan rotation axis.
' T'hi:s-arrangement allows effectively use of the available seac:e above a light
fitting portion that is round when seen in plan view.
o Preferably, for each blade when in its s_towed. position the radial
distance between the leading and trailing edges of the air moving portion
20  reduces progressively (i.e. the blade tapers as seen in plan view) from a
"~ maximum value partway along the length of the air moving portion towards
the blade tip end.
More preferably, when all blades are in their stowed posmons there is
_ for each blade a first point on the leading edge of its air moving portion where
25 the blade overlies its neighbouring blade which first 'p_oint when seen in a
nofional radial plane including the fan rotation axis lies at a greater radius than'
a second point in the same notional plane that is on the leading edge of the
overiain neighbouring blade.
Still more preferably, the said first pomt may be ata helght above the
30 daﬁ_xm height not exceeding the height of the said second point.
~ These arrangements can enhance the compactness of stowage of the
“blades. : ; o
It is preferred that the air moving portion of each blade has in the
deployed position of the blade a maximum angle of incidence to the horizontal



These arraNements can enhance the compactness of stoge of the blades at a'Position pattway along the
air movinr,3 portion the angie of incidence decreasing wnh increasing distance from that position of
maximum incidence towards the tip end of the blade. Preferably also, the air moving portion has a
positive angle of incidence to the horizontal at its pivét-axis end. The position partway along the air
moving,portion of each blade at which its incidence to the horizontal is a maximum when the Wade is in
its deployed position may be radially inboard of a positipn at which the Wade chord measured along an
arc t,vritred on th8aPPSHERd RAAIS s BEREBGEH ARG Rafvndghe BUAlAcT Axgdree) thet thie feature may

smooth the tributer@édemgwandribressian digaaisaiang tha blastessoredufingiiridéhas on the blade.

Although adapta rs of biSes, for example three -We, the number of blades is preferably
four with the Iade%%gégﬁég%rgﬁ\%%gj g%a%%% 90 degrees apart from each other pedpherati That

section of each blade bEfFEEATS PR taxRIANAvIRARrERN DR A Prsiidrians!ndfdnsiemee position may
subtend an afglet@trappoiizdcal k9 slegraes ahthe fan rotation axis. Values in This range MIS

reas.onable blade Withi%geg%ﬁ%béﬁaﬁv%%ﬂﬁ §§§§v a?rbgve'the li : é rf‘ittjfneqagﬁrgigge%l{t 20 without at any

point requidrig the stacking of more ) : hiscéléré? S in"obtaining compact blade stowage.
Preferably, each Wiaige ishBeidaiet éhian beiienttldp sunasoyeyrdenihendaddrsnn its stowed position to
its deployed positieplol/Bis ¥R satisiaciormbladarsmieit-apesifioni dt 9ivam hirde siee. 25-Preferably, the
air moving sectioghof &ach bladg ‘15 ugtwardrlx ggmbgred i.e concaye downwar#gs)}rpaetween its loading and

- ord measure ong an a GDH e rota on.ax(lls IS x:rr{um .
tralllng edges when seen In Cross-section on a cylindrical surface centred on an rotation axis and

intersecting We aiffoving Seewdh Guanelressieshdes this SpeerrmriditeetidiRe blade tip end.

distribution of downward thrust on the air along the blade, so reducing
induced drag on the blade.

. Although adaptable to other numbers of blades, for example three or
five, the number of blades is preferably four with the blades’ pivot axes being

15 spaced 90 degrees apart from each other peripherally.

- That section of each blade between its pivot axis and its tip end when
the blade is in its stowed position may subtend an angle of about 160 to 170
degrees at the fan rotation axis. Values in this range allow reasonable blade
areas within the available stowage space above the light fitting portion, but

20  without at any point requiring the stacking of more than two blades. This
assists in obtaining compact blade stowage. '

Preferably, each blade pivots through an angle of about 180 degrees to
move from its stowed position to its deployed position. This gives a
satisfactory blade-swept area for a given blade size.

25 - Preferably, the air moving section of each blade is upwardly cambered
(i.e.concave downwards) between its leading and trailing edges when seen in
cross-section on a cylindrical surface centred on the fan rotation axis and
intersecting the air moving section at a radius betweén the specified radius
and the btade‘ tip end. ‘

30 . ltis also preferred for efficient air moving that the air moving section of
each blade has a rounded leading edge and a sharp trailing edge over at least
part of its along-blade length when seen in cross-section on a cylindrical
surface centred on the fan rotation axis and intersecting the air moving

section at a radius between the specified radius and the blade tip end.



300 is also preferred fat efficient air movingthat the air moving section of each Wade has a rounded
leading edge and a sharp trailing edge over at least part of its along-Wade length when seen in
cross-section on a cyiindrical surface centred on the;fan rotation axis and intersecting We air moving
section at a radius between the specified radius and the blade tip end. The rah-lli-twin height
differencegeen each blade and its noiglibetinfig blade when the blades are in their stowed positions may
advantageously occur afiproximmatel/helutteitierbledhovasiesiisinpigibandng blade. If an overlying

blade sags S"ght%@m@*@g‘gﬁ%ﬁfﬁ%ﬁmg%?mmgﬂ%ﬁg’%%‘f@@%f if left unused for some

time, this arrangement has ort the outer part reasonably contact between'

a blade and its uREATIABSIERIK BEEY IRRPERER AR &M PR R BIRSEHNFRSIRSESIn another peel a combined
CiUii light fitting hasigtdauphydlibdef i€ lemgatelging iBlecisasagatifomy pladesiat theneaw pivotally about

g T . swpivotally abou
upright axes betwggnfitlyes %%egwgmﬁgﬁﬁggﬁmmfsrasg%aetﬁﬂaﬁméep oyed positions

in which the blades extend outwaelly aracterized in that leading edgea of the
Wades when in tﬂgﬁwaﬁgﬁﬂh@ﬂﬁwﬁé’é‘%ﬂ\“ﬂ?c‘?@%iﬁﬁ'igfmﬁ?ﬂ@ﬁﬁﬁ%@g'bht fitting
enclosure first anadhereafteméaet trstnicet doarearolyits undd thisgaspigbhdvhieastbednlades we in their
stowed positions,each blade overlies a patt of its neighbouring blade which part is received in a gap

above the light Wing end:mite and below the underside of the ovedying blade sad 20 gap existing by
virtue of the cranked shiff BYEREREAVIEF B IaGEOtheBsas Hia FOHRIJHESIBEIRN Adtinted to a Mating

platelike merberighithtsaichgaipdyarng abiityefssioh piddalike amermlegslanforim althied gspeetrthe invention
provides a combiped Ceiliagiip BRI BRLHIURABYEARAYBGRKARR HKHIBRETe3exibit guilwing
dinedral. Itis light fitting enclosure and secondly deployed positions in which the blades
extend outwardly beyond the light fitting, characterized in that leading edges
of the blades when in their deployed positions firstly rise with increasing
15  radius beyond the light ﬁtt'ing enclosure first and thereafter are cranked
downwardly. )

In this aspect, when the blades are in their stowed positions each blade
overlies a part of its neighbouring blade which part is received in a gap above
the light ﬁtt_ing enclosure and below the underside of the overlying blade said

20  gap existing by virtue of the cranked shape of the overlying blade.
' Each blade may be pivotally mounted to a rotating platelike member
with said gap lying above said platelike member.

In a third aspect the invention provides a combined ceiling fan and light

~ fitting having air moving blades that in us_elexhibit gullwing dihedral. It is
25 thought that such a dihedral form may be advantageous in itself even apart
from its ability to enable compact stowage of retracting blades. “Guliwing |
dihedral’ is to be taken as meaning that a lifting blade or wing rises between
" its root end and a point or region along its length toWard its tip end and then
either falls, r;émains level or rises more slowly. _
30 . In a further aspect the invention providés a combined ceiling fan and
light fitting having a plurality of fan blades, wherein:

each blade is pivotally mounted so as to be pivotable about an upright

pivot axis of the blade between a stowed position and a deployed position;



'it that such a dihedral form may be advantageous in itself even apart ability to enable compact stowage
of retracting blades. tultwing dmr is to be taken as meaning that a fiftMg blade or wing rises between its
root end and a point or region along its length towirdits tip end and then either tails; remains level or rises
more slowly. In a further aspect the invention provid€s a combined ceiling fen and hght fitting having a
plurality of fan blades, wherein: each blade is pivotally mounted so as to be pivotable about pivot axis
of the blade between a stowed position and a deployed e when in its std plie within aspecifi'. upright

fan rotation axis and aB@veRiadsehemey o aiewemhaasiticadies WibnRsperifst rsivs the deployed
position of the \ifadez=exigndst beyandisaidspaeiiiatsadiasigantitfreppbritadants igenanally elongate and
arcuats Wrien seen.i A vV ' 0l o%%ﬁg if] ds pe pheraily
said ..cified radiﬁ?'g%%%@?sc%?\?g}e gfslagﬁqc? gggé %%%ﬂ%{t%gﬁgéc arac?t%?rz;g |§1>%§a9t ti' each blade
wben deployed FeEs85TR8Ed A%t a concave side of the blade faces forward in the blade's direction of
rotation andsso that a eadialy=outer padienobiheybledeis ogtheoxtandsebatin puiweikely and forwardly;

the is a first posjign haruay alana s, ALY adROTIOR SIS bIaRs AR fas iadajp chord as

measured in a peripheral direction has a maximum vaitue and a second position partway along the air
moving portion ¥fHe Brierecilipitirtieshaterads RirakimimhP o SitPeaA fEIBF Sitdfite Willie itorizontai;
and tie hrst position ishb@¢ieertef iadias than the seoond position, That is, the distributions of

incidence and chgrd d%§ﬁ| $8 gl ?F%ﬁ I 1)1 in the s rt from the issue or
blade stowage. m The %vgr?tgi(;%n f%]Ft e %%gﬁﬁégagggge aggﬁdglg?:lg?s)é%. ?%lsﬁ %/&fg@gg anded 9'141
10 blade faces forward in the blade's direction of rotation and so that a

radially outer portion of the blade’s length extends both outwardly and
forwardly; '
(b) there is a first position partway along the air moving portion of
the blade at which the_: blade's chord as measured in a peripheral
15 _ direction has a maximum value and a second position partway along'
the air moving portion of _thé blade at which the blade has_ a maximum
positive angle of incidence to-the horizontal;'and
(c) the first position is at a greater radius than the second position.
That is, the distributions of incidence and chord disclosed herein are
20 believed advantageous in themselves apart from the issue of blade stowage.

The invention further provldés a blade adapted for use in fan/lights as
disclosed. '
_ It is explicitly intended that the speciﬁc four-blade embodiment
25 described in detail below be taken to be a claimable aspect of the invention
both as to the proportions of the blades and their relative positions when in
their stowed and operating positions. '
The invention is preferably applied in fanflights having certain features
of the construction described in International Patent Publication WO |
30 2007/006096 (based on International Patent Application No.
"~ PCT/AU2006/000981 by Joe Villeila).
In a still further aspect of the invention there is further provided a
fan/light comprising a plurality of retractable fan blades, wherein:



described in detail below be taken to be a claimable aspect or the invention b11.1 as to the PWortions of
the blades and their relative positrons when in their stowed and operating positions,

.ention is preferably applied ih fartiligift having certaip features of the construction described in
international Patent Publication WO 30 2011711J060G6 (hazed on international Patent Application No.
PC1IAV20061000981 by Joe Villella). sped of the invention thereprovided plurality of retractable fan

blades, whe, _each saih Bizd e oAIPUEHER RaidnsraRRsdhatde sataiabisabout an upright
an rotation axis s that sai is pivotable between a retracted positi nd an operating position
about an upright'%%gagﬂ\}b?nﬁag% §§?ﬁt\%?13rﬁ[8_rﬁé\gr}s saeléizﬂa S PBIA éaﬁges%zfﬂvﬁgﬁdqate and generally
arcuate air movirigirasier nhatiwhendaitasiadding ichdicemhowddpasitiohtdriaggipblati®dtes wthn a space
bounded by: (a)asr ke tyhskisal-surface coaSt with a'n rotation axis and touching an.irmar edge of said

blade porde LU (b)an outef czylindrical surface coaxial wijth saidaxis and touching an outer edge of said
blade portionL? (a)a first?gaﬁaf%%ﬁ%aggr‘ﬁ?n?ﬁgggwgﬁp gﬁ&ﬁ'ﬁ@sﬂﬁfﬂ%ﬁ"b% énﬂvot axis; and (d)a

second radial plaradsoprgininghsbivhemsatiithesisraihe retramedpsdiop of sadbiats,

lies within a space bounded by: .
(8) aninner cylindrical surface coaxial with said fan rotation axis and
touching an inner edge of said blade portion;
10 (b) an outer cylindrical surface coaxial with said fan rotation axis and
touching an outer edge of said blade portion;
(c) a first radial plane containing said fan rotation axis-and said blade pivot
axis; and
(d) asecond radial plane containing said fan rotation ax;s and that touches
15 a tip of the blade, _

. so that associated with-t_—.‘very- point on said blade portion is an angle
theta being an angle between said first radial plane and a radial plane
containing the fan rotation axis and that point; and '

within a continuous section of the blade portion that lies between said
20 first and second rag:lial planes, said inner edge increases in height above a
datum height with increasing theta, and a radial projection of said inner edge
onto a cylindrical surface coaxial with said fan rotation axis is concave
downwards.
Preferably, within said continuous séction of said blade said inner edge
25 increases in height above said datum height with increasing theta until a
maximum value of the inner edge height is first reached at a point thereon
whose value of theta is less than the value of theta at the blade tip.
| Within said continuous section and for theta values greater than the
smallest vah.__té at which said inner edge has its maximum height above said
30 datum height, the height of said inner edge may-decrease with increasing
theta. This particular embodiment corresponds to the preferred embodiment
described in detail herein.



so that associated with every point on said bade portion is an angle theta being an angle between said
firs; radial plane and a radial plane containing the fan rotation axis and that point: and within a cur:tint/Oas
section of the /Ma:tapes-don that lies between saki go first and second radial planes, said inner edge
increases in height above a datum height with incroasing theta, and a radial projection of said inner edge
onto a cylindrical surface coaxial with said fan rotation axis is concave downwards. Preferably, Within said

continuous seaon of S%%H@P&éﬂiﬂdﬂ{%%ﬂ&r%%#éﬁ%%%&%&.i%@ﬁi&ﬁbﬁt&%\é%ﬁ%i%%w height with

increasing theta urd maximum value of the inner ed% eight s first reached at aﬁt)o[nt thereon *nose
value of theta is TOSEIRREK RN RIBITSIRE SeSCTRe B RIE T N2y 2RARMAPAICCoMMYYDS section and for
theta values greasdaottherbthdesinadiilesedatushabechich said inner edge has its maximum height above said

30 datum height, the NelglluphSRLHANGFAUAR AR APioaRR NUMALIRASIDA GIReThip particular

embodiment corresponds to the preferred embodiment described in detail herein, suchthe other preferred
festuws propotoR& APtPrangetalled fRgasPlinn RRERRPERUREEER BB herein may also be applieduding as
to the blade trailing edgetisisapecifitaiidheintdading s, firefepprndecadimygethi@aancepts are iselese in

following detaileq.g,gagggti a%mgggqﬂagmomp%%s; sggﬂgﬁgé@namluding in the appended

claim the vs rd ‘comprise; (and derivatives such as c!lcomprng*, "comprisee rtd ‘comprised’) when used in

relatioo to a set FORRIGES) MBATEWREDP SRPOR RA #6418t 5 BIOSM G AEPDSSibility that other
integers elementeioodieiskaregsrpsathiding ibhe fmbghilibjutietiother integdes thamthrdsamrention my be better

understooq éhergt%g Q%%mmgﬁ‘%@ﬂm’ preferred embodiments of the invention as shown

in the attached Figures, of which; Figure 1 is a perspective view from above of a tan/light with r t 5 fan
blades according to thE'iRFSHBRAWRR FRYHIHERSGHGRAIIES HRER SIRAA TR oLk RN De

described, non-limitingly, preferred embodiments of the invention as shown in
the attached Figures, of which:
Figure 1 is a perspective view from above of a fan/light with retractable
15 . fan blades according to the invention, shown with its blades deployed to their
operating positions; _
Figure 2 is a perspective view from below of the fan/light shown in
Figure 1 with its blades deployed to their operating positions;
Figure 3 is a perspective from above of the fanflight shown in Figure 1,
20  now with its fan blades shown in their folded, non-operating pos itions;
‘ Figure 4 is a perspective view from below of the fan/light shown in
Figure 1, with its fan blades shown in their folded, non-operating positions,
Figure 5 is a plan view of the fan/light of Figure 1, with its fan blades "
~ shown deployed to their operating positions.;-
25 Figure 6 is a plan view of the fan/light of Figure 1, with fts fan blades
shown-in their folded, non-operating positions; ' _
Figure 7 is a side view of the fan/light of Figure 1, with its fan blades -
shown deployed to their operating positions; _
_ Figure,_-a is a side view of the fan/light of Figure 1, with its fan blades
30 -shown in their folded, non-operating positions;
Figure 9 is a perspective view from below of a subassembly of a
fanflight with retractable fan blades described in International Patent
Publication No. WO 2007/008096 by Villella;



Figure 2 is a perspective view from below of the fan/light shown in Figure -1 with its blades deployed to
their operating positions: Figure S s a perapective trom above or the fandightshown in Figur, 20 now with
its fan blades shown in their folded, non-operating positions; Figure 4 is a perspective view from below of
the fen/light shown in igure 1, with its fan Wades shawn in their folded, non-operating positions; Figure 5
la a pion view of the fanilight of Figure 1, with its fan blades shownbred to their: operating positions;
Figure '13 is aplan view of the fanlight of Figure 1, with Its fan blades shown in their folded, non-operafing
positions;  Figure 74986id& Aensehematiaiightvénerfuhe fandigh seaviarirofagies dhown deployed to
Meir operating psisiiang oniguied® is ecﬁideeﬁmeafatha feniligbd %bfi%ﬁefuﬁai%&%héhb?wnfthefir fﬁldﬁd )
non-operating p ers om belpw of a subassembly of a fan/light Wit
retractable tan bﬁ# eg?:trrlgé%lgnﬁ i'ﬁwrgtlonga ?%c{) |ca9f|on&lo WO 2g071000013111 by Viiialle;
Figure 10 ia a schemafi &BT&N%@/\?@F{I@WI@%‘Q%\M irerRutiett shenririg bisetsidde in both deployed

and retractesl positioas maddher@hﬁrrbtamuewﬁmrpwm;mmﬁ@ﬁﬂd lines.only;  Figure
llisa SChemat'Elé)&%rL W0l h?n Q&% sh Wn ure 1 I| al blad s shown i | cha|r¥4atlet 1lines in

osjlion the vie IoNs O
retracted por.dhoris and one als RoWR N it cfepfoye pos IOI’] ) VIeWmn?}gr ShOwINng positions a a set
of cylindrical suﬁai@@frﬁﬁ'f@@ﬁﬁﬁ'g‘?%%dﬁl@@%%uéﬂ? graded atandinly#8Agethe extended blade;
Figure 12 is a s@t@jcﬁ@:a'mg ({ﬂh@ﬁ(&mwd@ﬂim planes as defined 10 of retracted blades of the

UL Pl iR Sthem"i-m& eY 13 s 9U&t of sections (labeled a — 1) on radial planes as defined
10  in Figure 10 of retracted blades of the fan/light shown schematically in Figure
10; - _

Figufe 13 is a graph of heights above a datum height of inner and outer
edges of a blade of the fan/light shown in Figure 1, as a function of
circumferential position when the blade is in a retracted position;

15 Figure 14 is a graph of radial distance between inner and outer édges
of a blade of the fan/light shown in Figure 1, as a function of circumferential

' poéition when the blade-is in a retracted position;
Figure 15is a gréph of heights above a datum height of inner and outer
edges of all blades of the fan/light shown in Figure 1, iaé a function of

20  circumferential position when the blades are in their retracted positions;

Figure 16 is a set of cross-sections of the extended blade shown in
Figure 11 taken on ptanes_ tangential to the arcs shown therein an numbered
110 8;

Figure 17 is a graph of an angle of incidence to the horizontal of the'

25 extended fan blade shown in Figure 11 as a function of radial position oh the

‘blade; -
Flgure 18 is a graph of the chord of the extended blade shown in
Figure 11 as a function of radial position on the blade.
 DETAILED D\ESCRIPTION OF PREFERRED EMBODIMENTS

30 . Figures 1 to 8 show a fan/light 10 according to the invention. Fan/light

10 has a non-rotating bowl-like translucent enclosure 12 in which is mounted
-at least one electric lamp (not shown), and is supported from a ceiling by a
tubular support 13 in known manner. Fan/light 10 also has fan blades 1, 2, 3
and 4 that are rotatable by an electric motor (not shown)' about an upright axis



10; Figure 13 is a graph of heights above a datum height of inner and outer edges of a blade of the
farill:ght shown in Figure 1, as a function of etrournferentia: position when the blade is in a retracted
position; Is Figure 14 is a graph of radial distance between inner and outer edges of a blade of the
fantilght Shown in Flgure 1, as a function of circumfggenti&. position when the blade is in a reheated
position; Figure 15 is a graph of heights above a datum height of ner and outer edges of all blades of
the fan/light shown in, Figuie 1 as a function of circumferential position when the blades are in Wok
retracted position$5 coakig wighlfabslarsaippicet ass-Hoe bansrief thawdad &he BlageasbBown in Figure 11

taken on planes tgﬂg&g‘@k%&é&@;%@é i r%gw%rggg]ctﬁ&e[ thfi]tli:égure 17 is a graph ot

an .angle of incidence to the horiz exte shown in Figure 11 as a forictim of

radial positiai on fPBigddNREIehe AGHpsEPRMETd bithe BRien sl BAaevEk&YPRyYERlY as a function of
radial position onubed\iaske!jigEdms|LtEE REESGRIRHEONEFIPEREFGRRE PhBMBQBINMENTS :30Figures

18 show 8 fag/tig _f\ggw{g)rﬂg%g t |§'}\5%QR%'3' tﬁg%ﬁ%mrjs%%ﬁ%%ﬁg%m t@%-like translucent

enclosure 12 in which is mountec east one electric lamp not Shown Is supported from a ceiling
by a tubular suppBFE¥airkRERY R FReERMARYALIE] Riso has fan blades 1, 2, 3 and 4 that are rotatable
by an electric motor (noBiskiewn)-abeatraaxtpifbiiadsdlylio shaxipd miihd youiasss ppeRinlid. The electric

motor and the Iari &g, operable SRRIRIEIAQTBAF IS IiANLA SRULGR RLAIEFligAGYEr that is supplied

through the tubular'support 13. The motor Is 0 nown tyPe, widely used In @% ans, that has a
rotating external EASIRRAHBIN)AIFSS FePRBAGWRP IR fesuilerrthetubtfar support 13.
Enclosure 1is ciatdarcinrplaiiowievgscantene by sraows 7L 35ach one of blades 1 — 4 is pivotally

supported on a blade support plate 14 that supports and rotates with blades 1

-4, is disc;shaped, is coaxial with thé rotation axis 15 of the motor and is

secured to the miotor's caéing. A decorative dust cover 18 is éecured on the

support 4 above the blades 1 — 4 when they are in the folded positions shown
15 in Figures 3, 4, 6 and 8. '

Pi\)oting of blades 1 - 4 on blade support plate 14 is respectively about
axes 21, 22, 23 and 24 parallel to the axis 15 of rotation of the motor. When
the motor is switched on, blades 1 - 4 pivot outwardly under the ir_lfll_.lehce of
cehtrifugal forcé, pivoting around their respective pivot axes 21+ 24, until the

20 operating positions shown in Figures 1, 2, 5§ and 7 are reached. When the

' motor is switched off, blades 1 - 4 are retracted to their stowed positions as
shown in Figures 3, 4, 6 and 8, again pivoting about their réspective axes 21 -
24. | | - ' :

* In international patent No. publication WO 2007/006096 (based on

25 International Patent Application No. PCT/AU2006/000981 by Villella), which is

| incorporated herein in its entirety by reference, there is described a fan/light

generally in accordance with the above principles and érrangement. albeit
with three blades instead of the four blades 1 — 4 of fan/light 10. The present
invention in its preferred embodiment is made in accordance with the

30 principles and arrangement set out in Villella’s disclosure save for the use of
the four blades 1 — 4 instead of three. _ '

In particular, synchronization of the pivoting movement of blades 1 -4

~ and their retraction, may be by means of a simple adaptation to four blades of
the apbroach disclosed by Villelta, now briefly described. Figure 9 (similar to



Blades 1 - 4 each extend oulwardy to the operating positons shown in Figures 1, 2, 5 and 7 when the
motor is switched on, and retract (fold) into positions shown in Figures 3, 4, ti and 8 when the motor is
switched off, The 10 sense of rotation is as shown by arrow 7. Each one of blades 1 - 4 is pivotally
supported on a blade support plate 14 that supportsjand rotates with blades 1 - 4, is disc-shaped, is
maxiel with the rotation axis 15 of the motor and is secured to the iriotor's casing. A decorative dust covet
18 is secured on the support 4 above the blades 1 4 when they are in the folded positions shown 15in
Figures 3, 4, 6 Riadr8.7 of \Rivdisgpobiatias thodvea bladeseppRr Jaie\ideltare speakely about axLs

2122 23 and SOMBIRIR Ldhea4a Thabralpien RSB i idicdBe R sy iched an, Dlades 1 -

4 pivot outwardly u e influence ‘of Gttnif lfwai force, pivoting around theif respective pivot axes 21 -
24, until the 205 &Y Ry PESIFERS YRERAT HERTHIREIN D dssaiibe HreaRSAEARIY 3WAEN A is switched
off, blades 1 - 4rareaeksasiecbie: theddstoive dittasitinsm asisheworn) Bigoeesipdrtplard 8, again piveting

about their res Vi -= in int | icatl O 2007/00609g6 (based
on Internaté)na%a%é%?ﬁ%%@t%@ﬁ%%@%%%ﬁ%‘&%ggi%wggﬁ %v%?ﬁ:%/is incorporated hre :ftin
its enthety by rBfEHSHSY REREGeBRTiBR PRI BWIRRIBiIRYR B61B8Nnce with the above principles
and arrangement, alb®dcoit theeavitiadirssinsieadpitéresizus bladgsat 38} Oftiandightsl®. The present

invention in Its gégfeggqgem%giggemﬁ g%ﬁggg&%@&gﬁé@(&gﬁq%@?%Fg?‘qlsarrangement set out

in Walla's disclosure save for the use of the four blades 1 4'instea particular, synchronization

of the pivoting Mav/Eritentess Eﬂ’aﬁj§§ﬁ’dhﬁ'fﬁ@%rﬂﬂﬂ&?%ﬁ@%‘?'ﬁ%ﬁ@%ﬁﬁmpIe adaptation to four
blades of the appayadchaciseld sedbypHavic)isunaw iy deaerivedirigeraddsbailanin VeleHa's

publication,/ s il 's fan/light.c ing 3 34, hiade support plate 36
and three bladrggﬁéﬁsél%%? g? ' oétﬂt:&?r}é %ﬁgr?ﬁ?n%rh#g&rjsﬁugg?@erem t(;g @(‘:ﬁgg ’é%bassembiy 30 are
not the same aSHbS!2SHARATIRARSG WMrst8 B otitfd aHB A5 38 S SLPBBRIAN @2365i4 Ting shaped and
secured to moit 34d @Bihachtatingicasuigidéppes pikexicusiytbtbotio ned)=izas 1o Gate therewith in _its.

own plane. _ oReRIEAREIDNRGR PLRRULARIR ISR AIEAEAReETbE ey s gear is here used

AS it is in the art of so-called planetar gearl_r%%féw to a gest that meshes with a

number oft Splafgtafyd de 2r8nent shal derhrdt RATER IS EAF B8BTS Ec:axial with the motor 34

when support pisteckfaed meuotethtzadtorisddandas fatie teitutate ghatplittase @ative to support ritate

36. Meshing ngﬁgﬁggai§§r§ré‘q8|§£§é@5ya9&ﬂ{§ fl ﬁl\%leﬂgré%f gashof whaich gotates as its associated

one of blades - 33 pivots between its stewed and operating positions. Each of gears 41 - 43 is secured to

a short shaft ndST&6145 37 Fdeecms AT a5 ﬁ‘%ﬂ ﬂﬂ‘ﬁ%gﬁmr‘?}ﬁg%iﬂﬁﬁ@éﬁl --3'4 and can

rotate within sUpp@IBplatesstfdhetibaraingtsrare afhispacetendladetha petiphery of sun gear 38 and
are 20 identical and identically positioned in their working positions relative to support
plate 36, they will b'e kept synchronized.always when they pivot between their
operating and retracted 'positfons. :
To retract blades 31 - 33 when motor 34 is switched off, coil springs 44
are provided. One end of each spring is seclured to a formation 46 depending
25 from support plate 36 and the other end is secured to a formation 48
depending from sun gear 38. Coil springs 44 are arranged to be in tension -
when blades 31 - 33 are in their retracted position and are extended as
centrifugal force urges blades 31 - 33 out when motor 34 is started. When
motor 34 is stdpped, springs 44 urge sun gearﬂ 38 to rotate relative to support
30 plate 34 so as to retract the blades 31 — 33.
For further information on, and options relating to, this arangement for
blade synchronization and retraction, refer can be made to the cited |
publication of Villella.



ves ali at the same radios as each other from the rotation aids 3r of 4. The effect of this arrangement is
that provided blades 31 - 20 ktenticai and identically positioned in their working positions rotative to
support e 36 they will be kept synchronized always when they pivot between their operating and
retracted positions. To refract blades 31 -33 when motor 34 is switched off, coil springs 44 are
provided. One and of each spring is securedformation 46 depending 25 from support plate 36 and the

other end is secured taq IQRCH R4S HRPS RIS o 1S WRedeaF BRJEOH SPiiResa4 are arranged to be in

tenston when blades, 31:- 33 are in their retracted ﬁ)osmon and dz;re extended as oentrifugat force urges

33 [
biade.s 31 - 33 SBW'E}?W]&{?P%F@S&%H@&?W S UsP PR %BB&J??H%BQ%%e sun gv-x.Ar 38
to rotate relativdaosspperkilatsiddhemads Toertraotlt bdladesSd fo88plRoetarntmarsformation on, and

options ,elating m@:tgmﬁ,as@%gsj%feﬁt to YARNIANIZASI0R AR BAgies, éﬁiﬁaﬁa&he made to the cited
publication of Iatc;,%ar%ons ski 0 in the hereWould be provided foyr._ ?arrtlﬁtar gears (not shown, but
a

t.
equ valent t géaa[P the ﬁ%@f&roq%gﬁ?‘gﬁu %Wﬁ%ﬁo’;m%@) Hown, but equivalent to

sun gear 38) aneseadhtistadtivitheobadsade, in the following description, it will be: assumed that

biades 1 4 are pivotally, RUBlSdi% WRRABMAIR W BSSERlANYSIMlassasURROKt flate 36 and

hronized and retracted in th des 31 33 of subassembly 30, H it
emphasized 1 WPRCFRONEEE AUERI IR AAE e Y SITNEC o REI B e togsiner when

reiracied are byamd myeahwliinéednd EHisgeadioutsr fanigheandlieidéied1 Fhédadnfiguration and

arrangemeny of {Madas st e ek ap it L iRpiRsligbsiofiaes Seaptalrions gl ép fans Muffing

tractable blad 1d without 1 ) - - - . ,
:]eo\c\;a E: ehd gl?ac?g]s 1"‘94%‘;‘1&"}9«! wgg%ﬁgtb they I!]'I%é) thSt er u‘.}h%rr!ldre rlzel ea rgrg eymneorst 10 {ERU I IE O Tl

‘means limited to this particular fan/light construction.. The configuration and

arrangement of blades 1 — 4'_couid' be applied to fanflights of other

constructions and to fans requiring retractable blades and without any lighting
15 capability.

The blades 1 — 4 and their arrangement in fan/light 10 will now be
described. Blades 1 4-are intended to provide fan/light 10 with a useful
balance between sétisfacto:y air-moving performance, compactness when the
blades are in their stowed (i.e. retracted or folded) position, together with a

20 diameter of the translucent enclosure 12 that is large enough to provide a

~ reasonably diffuse lighting effect. The blades 1 — 4 are intended to lie

substéntial!y above the translucent enclosure 12 when retracted. Inthe
embodiment shown and described. herein, the enclosure 12 has a diameter
that is about 39% of the overall diameter. of fanﬂight 10 with its blades 1 — 4

25 extended for operation. The diameter of the hub of a conventional ceiling fan
or fan/light without retractable blades is typically smaller than 39% of the
overall diameter over the blades. The larger the diameter of enclosure 12 for a
given overall diameter, the easier it is to meet the requirement of compact
folding, with blades 1 - 4 above enclosure 12, but the more difficult it is to

30 provide satisfactory air moving performance at normal fan rotational speeds.
A range of from aboul.BG% to a,bout 42% for the above ratio is believed to be
poséible by straightforward adaptation of the blade shapes as described
herein, but_ a figure in the region of 38% to 40% is preferred..



described. Blades 1 -4 am intended to provide fan/light 10 with a useful balance between satisfactory
air-moving performance, compactness when the blades are in their stowed (Le, retracted or folded)
position, together with a 20 diameter el the translucent enclosure 12 that is large enough to provide a
reasonably diffuse iightlng effect. The blades | - 4 are intended to lie substantially above the translucent
enclosure 12 when retracted. In the .embodh.ient shown and described herein, the enclosure 12 has a
diameter that is about 39% of the /:.lverail elerneter-of larillight 10 with its blades 1 --- 4 25 extended for

operathmt The diametelst @8 REBYRPEsIRhtidheilhffpraRItAsIRghbRieiBRNetMctable blades is
tlyzpifcally smaller @r&%m&emwmeﬁiguwhe blades, mhaé&”@ﬁrﬂwaimme'f IOI_ter of.ehngllozlure1
or a given oV, i . it is.to [ of. act folding, with blades
-4 above enclosﬁg‘?ﬁ?j Eﬁ%‘iﬁgﬁgﬁﬁ%lﬁﬁé%%Bg%é?q&/#&%ﬁéﬁﬁggfgg I%?Férﬁg\#ﬁgr performance, at
normal fan rotatiBREPEBER IR FAnGERTOM LBBLREBEIAE dbeutingds fHrtheld@es ratio is believed to

be possible by spaigiifentadeat apsationraishedtad o shapasasnasenhe fnaereind buid figure in the

region of 39% t0.4Q%. i [ f it pe ribed below by
reference to quaﬁ%gl;%[%%gﬁrﬁgﬁglﬁé#%&ﬁ%%%ﬁggeﬁ)p\aé{]aﬁf@ #ﬁét%eg sﬁhgr%zl%c.plan view of Figure
10, ertalasure 1ZYOREHERBNERPERAIIR SRFROVIREABS GircigpeipheraiatRyesbapeiatiesof - 4 are all shown
in outline in theiraetrartéonpositient dadedrinaealictdinasitititiccoihessin shipnatiaghbines, and btade
also shown in saligd li ini ition. esl-4are . lly-identical to each dthe,r and are
vnetalfy scimitar-s élgg%lj mﬁgﬂﬁé@@ﬁgﬁ%sﬁmig %tvrﬁeérlg%ﬁggtég)v%k iﬁ %(?‘g aexrﬁ:'!(: osure peripheral

edge 213 altl arblindHESHRAGFEADP SRBLFTBUP EentrePsReie s, ighe ditbetiRases d 21- 24 are
adjacent to root entlsrilin fwirestradivelydfFigurthd bxfod/ades dxtdnantddekiliels tetipsted position the
Wades 1 -- 4 extend ¢l ise to,ti ds)- jvely, it ers wi e postscript 'a’ are
for blade 1 in itstg%%lc%ﬁgés Eo?sititg)‘r‘l l‘%r%é%%%nag u r%%?fr@%‘ﬁ%%ﬁyﬁﬁs&%&%%&} é{;a%}ég ? in its retracted
position. Bldyader - initgcepirKgict A SRS SReVISTh)uirsr a v bt BRsisERRESR BFfen seen from
above, it is to befonaletdstdad hovwevetethadgoemter-clockwise rotation could equally well be chosen, in

which case,the term "cgM-plggkyiﬁé%mll%b%@g%@p@yv&pﬁg I;] H&er&'éﬁlﬁ{?”t des. t'cdOckwisen now

appears, including in the defini&ms give ow of the terms'next blade' and 'previous blade. (Note that

for counterclock WREYERSHERCARE BT RSNt BSitibe Sreplastt MRy Eo _éHes 1--4,asitis
preferred that eaziuiladelscivésingatige teultsecpradiavestne choselatiomtocanmagevtre one Of blades 1 - 4,
the tenn ntixt bladgy #88nter-clockwise” would be applicable where in the present description
“clockwise” now appears, including in the definitions given below of the terms
20 “next blade” and “previous blade”. (Note that for counter-clockwise rotation,
" the blades would be made of opposite hand to blades 1~ 4, as it is preferred
that each blade’s leading edge be its concave one.)
In relation to any given one of blades 1 — 4, the term “next blade” refers
- to the blade whose pivot axis is 90 degrees' in the rotation direction (here
25  clockwise) from the pivot axis of the given blade, and the term “previous
~ blade” refers to the blade whose pivot axis is 90 degrees in a counter-

' direction opposite to the rotation direction (i.e. counter-clockwise here) from
the pivot axis of the given blade. Thus, in relation to blade 1, the next blade is
blade 2 and t__ﬁe previous blade is blade 4. The blade shape will be described

30 mainly by reference to blade 1 for 6onvenienoe, noting that blades 1 — 4 are
substantially identical.
To show how blades 1 - 4 are arranged relative to each other in nesting
fashion when retracted, it will be convenient to use sectional views on radial

planes, i.e, planes that include the fan axis 15. Such a plane 42 is shown in



to the blade whose pivot axis is 90 degrees in the rotation direction (here 25 clockwise) from the pivot axis
of the given blade, and the term "previous blade3tefeis to the blade Whose pivot axis is 90 degrees in a
counterdithotion opposite to the rotation direction (i. .._‘counter-OockWiee here) from the pivot axiS of the
given blade. Thus, in relation to blade 1, the next blade is blade 2 and the previous blade is blade 4. The
blade shape will be described mainly by reference to blade 1 for convenience, noting that blades 1 4 are

substantially 'dePﬂﬁﬁ‘b 10 ah@ ﬁ%@ﬁ%@é@%rlé’nél@@{{ﬁ&g?ﬂ)rﬁﬁﬂw‘a%%@hmﬁ%& in nesting
fashionAi-acted, |t "EI{ begcz&nvenl nt to use é B?réfi views on radial planes, he.. planes that include the
- Lot

fan axis 15: Sch% A ©Pahd ' shown to be tit an angle 0 (theta) to a similar
plane 44 that includes B@tldlagmeraaﬂtmwme@ham&om the pointiigicvission of the blade shape from the

point of view of %FQQ Hﬁﬁl@&i&?é@%‘éﬂﬂﬁ&?&%ﬁm iﬂéhﬁz I%?Mﬁgdﬂﬂﬁi“ﬁ%ﬂ wéllBgrseful to 5 consider
blade sectiops taken, wa ams that a@( ﬁllndncéal cog wit fan aX| 15 angwﬁt ted at stations
radially spaced 383? %ebﬁsa 0 R tﬁ'é’u% |5_1qu cﬁ?@’ﬂﬁ an on blade 1.
Stations 8 are r@s{iﬁtu’elyrmt leatitast mmga@fauy tracvbrpihfonaloadiad (hée stitsstantially at the edge of

enclosure. 12) Mﬂhﬂ@ﬁ&m%ﬁxmﬁ@%/@mwé@wﬂmmaﬁmha%ﬁm%apmf Wades 1 - 4
pivots through. Odgﬂqrea een ts gggpglrgdog;% osmo rom XIS 21 tot 61, representative

blade | when retfatte SQFe ‘HE ¥r8Mﬂ & ARS8 Begrees” The angle 165
degrees is chosénbidndiaiysy toe B@b&bﬁnﬂ@@e&bwﬁe@mﬁwﬁeﬂwﬂwe 1 whose tip 61 is well

eear of enql@sur&qggﬁghgaaéamggwm blgﬁ@é is deployed, but Wlth no more than two of Wades 1 -.4

overiapping each othef, at a |x t|t hen the des tracted iS ortan eeping the
overall height of the gr{(_:’)urzh o p\mg é?ra@qé 8%0%‘?‘?1 'i‘ngsl i’ﬁfé ﬁtote that if tip 51

where at theta 18@%5@'@@99&40&'#%5&%@31&22 b Bhvoateseialyvatthdta EWi80 degrees,  As

can be seen in E&waédleﬁaﬁasﬁréﬁprmmwada&f&q&thaa Msdﬁsmv'%@ namely a mot-end
portion 80 and a blade on 8 E in the op atlnﬁ {)ogsltl n ex rgs War of peripheral edge 26
|ca li v

of enclosure 25‘1 an rocﬂ/ 9rgﬁ3pe T AP i1 eoportlon 82is
supported b%lntlIéﬁ@ﬁﬁsﬁ%ﬁﬂ@%&%ﬁdﬂﬁ%@@@#ﬁdm@bﬁowﬂl@ear Of enclosure

pgripheral edge 26 when blade 1 is deployed, but with no more than two of
blades 1 — 4 overlapping each other-at any point when the blades are
retracted. This is important in keeping the overall height of the group of blades
1— 4, when retracted, to a compactly small value. Note that if tip 61 where at
20  theta = 180 degrees, all three of blades 1, 2 and 3 would overlap at theta =
180 degrees. ' o ' _

' As can be seen in Figures 1, 5 and 7, representative blade 1 has two
distinct portions, namely a root-end portion 80 and a blade portion 82 which in
the operating position extends outwardly of. peripheral edge 26 of enclosure

25 12 and is aerodynamically shaped to facilitate air movement. Blade portion 82
is supported cantilever-fashion from blade portion 80 which is pivotably

_ secured to blade support plate 14. In the preferred embodiment, portions 80
and 82 are formed as a single part, for example by injection molding in a
- suitable pla‘stli'cs material.

30 - Root end portibn 80 comprises a plate 84 that lies above and,
appro:iimately parallel to support plate upper surface 46. A hole 86 in plate 84
permits a stub shaft (not shown) to pass through it and through to the
underside of support plate 14 to be secured there to a planet gear (not shown)
of the blade synchronizétion mechanism as described previously. Root end-



secured to blade support plate 14, in the preferred embodiment, portion and 62 are formed as a single
part, for example by injection molding ina suitable plastics material, 30Root and portion 80 comprises a
plate 84 that lies above and, approximately parallel,jo support plate upper surface 46. A hole 86 in plate 4
permits a stub shaft (not shown) to pass through it and through to the underside of support plate 14 to he
seas red there to a planet gear (not shown) of the blade synchronization mechanism as described

previously. Rootgibrpectioniade durpeatsomprirrssad\ste rithpirie sermalianidSondiore function'is to
provile cuftaby strong,.connectign between portigns 80.and 82 with tio Inclined at an angle of
incidence to plat%E §2°%§%%%§@€%?VFS%’SP§ f?%s e(?v&gna%(s%%?'l ﬁiﬂﬁ%&%&g %ngl’%r?) %gﬁes 42) of 5

representative bRRIEOD BAdRENeEatATIANEei ol nBRRRCS 20amata # dser Retewled positions, each section
t?eirig labeled with its c@juestigaitevad theét of derddBaglciions (o axipikhdsarepse to the right in sections
(a) to O. in each section, hlade s rt plate 14 is shown, with its outer edge 90 at the same lateral
position on Ezchr%raget{g %"(’:ﬁi?&'l é %%cr)ﬁggrﬁssp'ﬁeﬁte_v@egﬁetﬁ%ufd) }g(?ce’tlsoﬁr\eg.n St'enr.te g';re 90 lies radialty :Ant
within but is clodef8He8 eReliRMcaFEn FEsHaNIRjaDBACSHENSIAaTgE ¥l oE&efdns (a) to (c) of
Figure 12 show hpwiaestinrEQintivame hirnmsththeacaniilpuaigat a sBadng RYREN.83. an be best
seen in Figure 10, quter ' of portign 82 of representative blade 1 is very cl to a circular arc
except near the ?gt%u?gaﬁt%%g){% %ﬁaﬁ%’l%gae? r%%iét’rge??'_gﬁ ?ar‘%' %ﬁ(ftéél%ﬁv%égﬁgcﬁaég%ﬁeretracted and
having a radius §§eSée@tResHeN RrotaptRaAs doperlirietTaBREeNREURENYIE outer edge 94 of

portion 82 off Nagledtlias apateresigexeciiyshesameundiias ibe euwes aslgrs«ionexirand previous blades
2 and 4, except 20(rear fi wn in. sections (ri)to (1) of Figure 12. Figure 10 and sections (a)
to (0 of Figure 1§% ; 2‘\% %?%?ea.égﬂ% %’?‘Qg’é‘ g gﬁ\?gﬁleslpr presentative biade 1 between Meta =0 degrees

and slightly less than tRef2sIeedm s faitwifiothas new neeirRe &R pfduaderland 4. Retween theta 90
degrees and thetarddifodegiars (aatiioas@rionidvikpgdads Batself overties next blade 2, without contact

between blades 1'and/g§ can be best seen in Figure 10, outer edge 94 of portion 82 of - -
15 represé'ntative blade 1is \}ery close to a circular arc except near the rounded
tip 61, that arc being centred on fan axis 15 when blade 1 is retracted and
having a radius very close to the radius of enclosure peripheral edge 26. *
Accordingly outer edgélgzt of portion 82 of blade 1 lies at aimost exactly the
'same radius as the outer edges of next and previous blades 2 and 4, except
20 near tip 61, as shown in sections (d) to (I) of Figure 12.
Figure 10 and sections (a) to (f) of Figure 12 show that previous blade
4 overlies representative blade 1 between theta = 0 degrees and slightly less
than theta = 90 degrees, but without contact between blades 1 and 4.
. Between theta = 90 deg’reés and theta = 165 degrees (sections (g) to (1))
25 blade 1 itself overlies next blade 2, without contact between blades 1 and 2.
‘Figure 13 is a graph showing the heights of inner edge 92 and outer
edge 94 of representativé blade 1 above surface 46 of support plate 14 as a
function of angle theta. Inner edge 92 is higher than outer edge 94 for a given
value of theta__i; consistently with blade 1 having an angle of incidence to the
30 horizontal so as to move air downward when deployed (see below). Absolute
height fig'ures are used in Figure 13, for a fanflight 10 having an overall swept -
diameter with blades 1 — 4 deployed of 1200mm.
Figure 14 is a graph showing the radial distance between inner edge
92 and outer edge 94 of representative blade 1 when in its retracted position



Pgure 13 is a graph showing the heights of inner edge 92 and outer edge 94 of representative blade 1
above surface 48 of support plate 14 as a function of angle theta. Inner edge 92 is higher than outer edge
94 for a given value of theta, consistentiy with bladg;1 having an angle of incidence to the 30 horizontal so
as to move air downward when deployed (see below), Absolute NAM figures are used in Figure 13 for a
lanifight 10 having an overall swept diameter with blades 1 - 4 deployed of 1200mrit Igure 14 is a

graph showing the sadisdtbisteneshetmes nivagiedgaitanshestcsedgr4naticripsergntative blade 1

when in its :end ition 53 function of angie theta. Absolut ial disfance Sin Figure 13,
for a fenrlight 10(f ag\/?r%é’ @1 hoveraﬂvs'v/?ep? §?§r%a§t§?’ev\§é?i W§§§’S}Jﬁtrﬁ%§é%ji o? f%gﬁﬁél The Curve
between data pdthiZ@smot heanrbRNEeirtHa Baviphas fribeancestented etiees because that

point is affected dytagunding oidip 155 ddbieveetbisaanmab shawherbasanesiaans Figure 13, but

now for S of, Wagfaﬁ: I -14, in their respective peripheral angle (theta) positions, The initials "LE" and 7E"
are used for inner a%g outer edges 92 and 94 respect Sy in Figure 15. because the inner edge of a blade

is its leading JO edge BiSg6BitE? Bayer@Phishewing derammdatmanEigemoiePPomoierNate that the

blade pivot axess bf Btadadsand 24iafreatrapgiesibeiaiphlrdpangrs(totsngsersni 60ndegrees and 270
degrees, respectively. ., ~-Figur. 15t r illustrate how biades.1 4 in their retracted positions 'nest'’
compactly toge?ﬁg{% v}\%th'“cﬁjta%%?véf ﬁga'gg%%arig&? rf& %G:EH?% %&%gﬁg?tih%\"s?bgelen found that the
arrangement shERFReSONEAYSO figereatistaetarsaitindanricgercfmdnede is itheatlirgrated by the edge
heights in Figuresidd anritAd copiesagaiivies blanlagladses wmaoihiné aepity ivesanim 21 (at theta = 6
degrees) to a pqipt eta = S ere. verl nd clear th blade However, instead of
continuing furth%&%vi\%rta% :% %f%g{geasr'r‘l)gwgfe 3@2?31% %Tgc?egla g%égggé,gesris%e%n@?gigher, as shown by the

leveling off and fstiegsc RELSRIGEEEhE P SRATESS AR LB GE TR FEPRPERSHG theta. This arrangement
iirnits the overall heighti@ard-igurel 4 2)qalieveiRigppRestRjate1ddesf thegiotizipirbladesdl , 4 when refracted.

UL ERUUI ‘éﬁi%ﬁ{%i%@f”%%@&&{@IB#éﬁ@ﬁ&?ﬁ&%?‘é%ﬂ%%?aﬂ&é%H{at&%&éé’é]degiees- Tl
NOteCiN LS S Tehas tinan fotn et e avanaseneant b is0 give:
: _ gement shown can aiso give
satisfactory air moving performance. |
As illustrated by the edge heights in Figures 13 and 15, representative
blade 1 rises smoothly from its pivot axis 21 (at theta = 0 degrees) to a point
(at about theta = 90 degrees) where it must overlap and clear the next blade
20 2. However, instead of continuing further upward at the same rate towards its
-tip 61, blade 1 ceases to rise any higher, as shown by the leveling off and
then decreasing of the height of inner edge 92 with increasing theta: This
arrangement limits the overall height 96 (Figure 12) above support plate 14 of
the group of blades 1 — 4 when reiracted. The maximum value of height 96
25 occurs for representative blade 1 at about theta = 105 degrees.
1t will be noted in Figure 13 and 15 that, after remaining approximately
constant between about theta = 90 degrees and thefa = 120 degrees, outer
- edge height 84 increases again beyond about theta = 120 degrees. As can be
seen from se;&tions () to {l) in Figure 12, and from the slight protrusion of
30 blade 1 shown in Figure 4, this optional feature means that some slight
sacrifice of compactness in the blade nesting arrangement is incurred
(although without any increase in overall height 98), it is believed to be
aerodYnémicafIy desirable, as set out later herein, and so is preferred.



tant between about theta 90 degrees and theta = 120 degrees, outer edge height 94 increases again
beyond about theta 120 degrees. As can be seen tram sections (j) to (l) in Figure 12 , and from the slight
protrusion of 10 blade 1 shown in Figure 4, this optiqgal feature means that some alight sacrifice of
compactness in the blade nesting arrangement Is incurred (ailhouell withal-It any increase in overall
height 96), it is believed to be aerodynamically desirable, as set out later herein, end so is pmferted,

Figure 13 can be interpipisaniabpicbisenafpladel baappsar fi@ueiesietsae animeginady cylindrical

surface coaxial yith fan axis, with that surface the in |§ ;!?t[ If | blade 1 in such a
picture resemblé\égaéarur;l‘i %jegé%(rjj]égr? %?c'?é%’vﬁl% ﬁﬂ%%’i%!ll% u/a t%)%%g%.g\&g‘%r%&g‘%edral, firstly rising
with increasing WistdhebavArcrhepiei drd Batalhipannaiemdhad Watset! 6t B¥eRwer rate towards its tip
end. Figurgitbushewsntihaidheginneired ge dicight &2 ahephese piativalblddarldsecomes lower than

the leading gdg ' its.n I riggm[ egrees. This can be
seen in sec'??onss %@ﬂé';%ﬁ? L@%@a{%(?@é%@;ﬁ}%%?n%%%ﬁ ere @%ﬁ?a%e%é%v%gfn blades 1 and 2
because the rediRst RP AR PRaethenfs i @ iraeen fledowriade YPienddially outward of the
corresponding edge of faglee 15 shinag ehiothtoifialel agdicadighti e \Madesebenthtiaeist move air
downwards rea bly, I!mﬁgt epl ' ' %€ the 15 shapes of
blades 1 -4 as tE%}}/’%af&eb(% air moké(ﬁné}eqrﬁéj‘viﬁ]ggﬁg%@%ﬁe&%ﬂ%%ﬁﬁ@g‘gﬂé%%é%%ﬁﬁ that are numbered 1
-S repiesent a S&tlgrsphEiRGEatey ihancRrstfak Sewearial Mt X ke BSan N reRAEN)Spaced apart.
Although the dowyavard)aif Aurthneughitaiiighiiéawilatahéngrneyaldee rraiselyGatparallel to axis 15)

d theref g ' Is by ref h
and therefore oqcﬂﬂ§ﬁﬁ%ﬁ%§ﬁ§e§f§%@sﬁ§ﬁﬁﬁvﬂﬁ‘3&“’%%?39‘%&@?%%%@%%%% s by reference to the

Intersections with the cy or representabve deployed position.
edge 92 of blade 1 is radially outward of the corresponding edge of blade 2.

Iin-addition to folding neatly, the blades 1. — 4 must move air downwards
reasonably efﬁéiéntly when deployed and rotéting about fan axis 15, so the
15 shapes of blades 1 — 4 as they affect air movement will now be discussed.
The arcs in Figure 11 that are numbered 1 — 8 represent a set of spaced apart
cylindrical surfaces coaxial with axis-15 and radially spaced apart. Atthough
‘the downﬁrard air flow through fan/light 10 will not in general be precisely axial
(i.e. parallel to axis 15) and therefore occur on such surfaces, a reasonable
20 way to discuss blade shape is by reference to the intersections with the
cylindrical surfaces 1 — 8 of representative blade 1 when in its deployed
position. | )
Itis also helpful in the following discussion of the representative blade
1 when it is deployed to make mention of vélues of the angle theta that was
25 used above in describing its geometry when retracted. Theta is in effecta -
measure of position along the scimitar-shaped blade 1. In Figure 11, there is
shown a non-physical point 101 that if blade 1 were to be retracted would fall
on axis 15, and that when blade 1 is deployed is displaced by 180 degrees
from axis 15 a'bout the blade pivot axis 21. The value of angle theta
30 corresponding to a particular feature on deployed blade 1 can be found using
the schematic plan view of Figure 11 by constructing firstly a line joining point
101 to the feature in question and secondly a line 102 joining point 101 and
passing through axes 21, 15 and 23. Theta is the angle between these two
lines.



It is also helpful in the foliowlng discussion of the representative 1 when it is deployed to maKe mention of
values of the angle theta that was 25 used above in describing its geometry when retracted. Theta is in
effect a.' measure of position along the scimitar-shapgd blade 1. In Figure 11, there is shown a
noa-PhYsical paint 101 that if blade 1 were S retracted would tall on axis 15, and that when blade 1 is
deployed is displaced by 180 degrees from axis 15 about the blade pivot axis 2t The value of angle theta,

cOrrasponding to a partigian fesivie erodepisytRthblanad eank:fowndusingidedscimmatic plan view of

Fi 11 b ing firstly.a,line j iptl he f ' ' d dly a fine 1132
foining point 101 2 PRCEi i B s e cs SREE S AUENRR P oce two 19

Figure 16 shows s SEctona Insrmdisiatiane e Ahanenhotthe ogitsseatigiifaces) ehat are tangent to
the cylindrical sui@eestRinstetions @fiohbese aaosR@p P/ oximatiorsadbe wbares of the cylindrical

Surfaces of 'ntegiﬁgto n, statio to. 8.and Wade hose surf uld appear if laid flat,
in the sectiogns ol |gaurlr]ét? @%%Ai m%\s;c_éjg 'ﬁ%ﬁtﬁé@%{qs%d é%ﬁe;édmag%e%agﬁggaiﬁg ’tlr.'giling edge 94 are
positioned as shRvEaARAGRHP® FiARg BatjeoadgaHicein BeTinrrSheie W AtheudBws in Figuie 18 ara
so positioned thediting adingeidae Sitscai gagtiogst is vedtigaliyeaalignedi igeititaegemparisons among
them. Figure 17 ] h ' Ip,: he n.of incidence 1o the t representative blade 1 at
stations 2 to 8, %%??%geﬁa%r?fﬁg @%g@%ﬁﬂﬁﬁ%‘% ?@%g%ﬁ %&gs gt\féﬁl'?glhrf Hb%ﬁee 1%, The vaiues of atptia
in Figure 17 ardHitBiREATOMIABSAPRIHRE sections of Figure 'le, but are estimates of the values that
would he alptained in thgurannes skesynh léhMﬁg #Apetiqay aideidefliforiess tiewrlopments of the true
surfaces of sect| ingki faces e d igure 18 is a graph
showing valuesp'ogfH t#ﬁéyfé&gégr |He&q§'|}§%|n§c?eé r?\?agu&?igﬁ aiégtgtt%/ﬁ?mﬂl%%ﬁﬁgggégg 2.10 trailing edge

94) of blade 1 digifteridustisies iitrereelnnderceirdiandcefigiimibed hewrdien el a3 value 20 are not
taken from the pppreximaigweections ebkigkee i8nbticadpmsiimatesefiibesveirguiatayould be obtained

obtained and o I IeRon e vaces et ab bR 1n%he atita Tuie - o @ were

15 the sections of Figure 16 were laid-flat developments of the true surfaces of

intersection between the cYIindrical surfaces numbered 2 to 8 and blade 1.
Figure 18 is a graph showing values of the true chord (i.e. distance

measured directly from leading edge 92 to trailing edge 94) of blade 1 at
intersections with the cylindrical surfaces numbered 1 to 8. The chord values

20 are not taken from thel approximate sectidns of Figure 16, but are estimates of
the values that would be obtained if the trué surfaces of interséction between
blade 1 and the cylindrical surfaces numbered 1 to 8 were obtained and laid
flat. _ |

" It has been found that fan/light 10 with blades 1 — 4 having the

25 geometry shown does move air reasonably satisfactorily despite the ]
comparatively large ratio of the diameter of enclosure 12 to the overall
diameter swept by the deployed blades 1 — 4 and the scimitar-like shape (in
plan view) of the blades.

_ | Generéfly, the blades 1 — 4 thrust air downward (and themselves

30 experience a corr'espohding reactive lifting force) as they rotate. The
effectiveness of a blade in this (for a given speed of rot'ation)-is_ believed to be
dependent on, at least, its aerofoil-type cross sectional shape, its incidence to
the horizontal, its size (for exémple its chord as measured from leading edge



25 geometry shown does mow: air reasonably satisfactorily despite the corwaratively large ratio of the
diameter of enclosure 12 to the overall diameter swept by the deployed blades 1 - 4 and the scimihar-iike
shape (in plan view) of the blades. Generally, the blgges 1 - 4 thrust air downward (and thome Ives 30
exPenance a (neresnonding reactive Wing tome) as they rotate. The effectiveness of a blade in this (for a
given speed of rotation) is beileved to be dependent on, at least, its aerofoil-49e cross sectional shape, its
incidence to the Wofiziingadge sittee (fiintalxainp ef itsesiemr e thebtre'd feoothdapiang autde to filing edge),
the distribution ofdhespalaggdas RagarsJispan) and its shape s seen in ptan view. AS seen in the
cross-sectieris of repr éentative ade 1in Fi%u.re 16, blades 1- 4 r:]gve artaerofon -t e Gros ictonaii

shape, being cambere LEF A tHef PSwEPTAREE ée%?\m@tgﬁ fﬂgﬁ Hbgfgl'érc?e are convex. Their
leading edges (dejdeatlihg édgy@arvaecpishptativeivtadéonphsdapantedanantheietraiting edges (eg

edge 94 of rgpr%@mﬁam&m%éé@é@esmﬁea\@%ﬂx::@a&a&&é&&&esmﬁmt}ave cambered
aerofoil sections, . Re gm ntiF &ﬁl blad &g} positive inciden e to %e horizont éand is of

cambered aerofTRHIBISLARE Ry rear 1 $5196t ?f\?ﬁ‘fé‘?@eWﬁg At Ef?"d'% A8 enclosure
peripheral edge 2@/rdrallitrdsciddseliegestos 5 Qh@taemmtn@aﬂadﬂ)vmqaemmnance This positive

incidence (aiphacsRetgiiNaRRA . IuanpFeRtiadhs ﬁsga%msmesrséfafm EdgHbasl6, It is thought
desirable that the lift di rlbutlonlé| nd the co sequen c distripution of air movm%ﬂfect) along the length

of a blade should be g é’f&fﬁ?g VAN gﬂﬁ' uIAENGA ARV ZRBIAH B strong
concentratibh ofehecstteredlesecfoitiverssierci) endr Btioivet eodceheattiorhinttepightdo produce a

tendency for high e@%&rmaléaa@urﬂﬂsetw@é&a $ageaks’ Hpward B issibrRtReRE dRd in iepreserilative
blade 1) to the 20 apove the tip area, merel tat| the air ucaU d wasting power) rather than
moving it bOdI|ya§C?%9 e aafhr@Pé’fBD ﬁ%’&i‘?ﬂ It E”cfewg S ERGR'E %ﬂ%gsrﬁBWH in Figure 17 shows

that the peak bléh@iﬁémém:enﬁ'?a'b@imzmsnsmbﬁbdm ih& igueield ®f station 3 (see Figure 11) and
smoothly decreases withsr&fbﬁ'gm fadikbio phRewlR dedreess alalanSe4rialaans corresponds very

approxmatlegy 0 dlg P ion c%gaif moznng effect) along the length of a blade should be
generally smoothly varying and in particular that there should be no strong
concentration of the effect ciose to the outer (tip) end. Such a concentration is
thought to produce a tendency for high pressure air below the tip area to
“leak” upward over the tip end (81 in representative blade 1) to the area
20 above the tip area, merely agitating the air locally (and wasting power) rather
' than moving it bodily downward. Therefore, 1he-distribuﬁon of incidence aﬁgle
alpha shown in Figure 17 shows that the peak blade incidence of about 20
degrees is at about the radius of station 3 (seé Figure 11) and smoothly
_ decreases with increasing radius to about 10 degrees at station 8. (Station 3
25 comresponds very approximately to theta = 60 degrees.)

-The incidence distribution shown in Figure 17 is due in part to the
optional upsweeping of the blade trailing edge beyond about theta = 120 -
degrees that was discussed above. Although a slightly more compact nestmg
of blades 1 — 4 is achievable if this upsweeping is not incorporated, it does

30 appear to be beneficial to the blades’ performance due to its effect on the
incidence distribution achieved. o
A further way to influence the lift distribution along the blade is by
control of its width (chord) distribution. If one imagines a scimitar shaped
blade of constant width along its length (for example for all values of the theta)



The incidence distribution shown in Figure 17 is due in part to the optional upsweeping of the blade
trailing edge beyond about theta 120 grees that was discussed above Aithough a Sightly more compact
nesting of blades 1 4 is achievable if this upsweepinglis not incorporated, it does 30 appear to be
beneficial to the blades' petmance due to its effect on the incidence distribution achieved. A further way to
influence the lift distribution alongblade- is by control of its width (chord) distribution. if one imagines a

scimitar shaped &glﬁg ng%gfgmméﬁgg@egqrgéwgi%:ﬂ! gﬁlgﬁg cqf & éheta) deployed in the

way shown for blades 1 4 in Figure 11, an effect of the scimit ape would bgt at the blade chord, as

measured in theSGFRlARIBRE YN Sfoh At tretRRReho b SR RePHERAJHERighest at the Wade tip and
root end and lowsttiekebetiabdiretionfiadt thisteittctiapid\sal pweitith edenglessyatateoncentrate the lilting

effect at the tip a0t ENdSBIAELhd ke Ml AIGoRSIAR AL Raloniag g Glame 14, the blade

width as seen in plan view) is greatest at about theta = 90 degrees and progressively reduces towards

The tip end 981 {6FdRPdSEABARYDRATENrAE BimliBing &8 shatiier Emandort ey degrees corresponds
approximately tdbdstation Saréhistretitmitarseridss. tRefelviagpa gl spthpatidiestity of the blades

when retracted @Qéﬁqﬁiﬁmﬁsa&gﬁggﬁg{iQg&bﬁ%ﬁi%\“@%&éﬁ%ﬁgtribution. Figure 18 Shows
the tiade chord increasing from .mirtimom in the Region of stations 2 and 3 before fa y at station 8 due to
progressively reduces towards the tip end (61 for representative blade 1). As

tip rounding.
can be seen in Figure 11, theta = 90 degrees corresponds approximately to
10 station 5. This reduction serves the dual purposes of compact nesting of tﬁe
blades when retracted (as discussed above) and obtaining the desired blade
lift distribution.
Figure 18 shows the blade chord increasing from a minimum in the
region of stations 2 and 3 before falling away at station 8 due to tip rounding.
15 However.'the'rate of increase in chord with radius is less than it would bé-if
" the blade width did not vary with angle theta in the way described herein. See
also Figure 16, where the alignment.of the sections numbered 1 to 8 on the
page allows the distribution of chord with radius to be seen. '
~ As mentioned above the blades may be made conveniently by injection
20. molding in suitable plastics materials. As unobtrusiveness is a desired feature
" of fan/lights according to the invention, one way of enhéncing this is to provide
that the blades be formed from a transparent or at least translucent material.
This feature is believed to be inventive in itself.
_ Although the blade stowage arrangement and method described herein
25 provides for stowage of the blades without contact between blades, the
described stowage positions of the blades are such that slight sagging of one
~ blade so as to contact another may not cause failure to deploy. It will be noted
in Figure 12 that the sectional view showing the smallest clearance between
blade 1 and it_é next blade 2 is section (g), corresponding to theta = 90
30. " degrees. This is thought to be a suitable position for minimum clearance and
so for first contact between blades 1 and 2 to occur if after a period of
stowage without fan use, blade 1 should sag slightly. It is thought that after
such contact between blades 1 and 2, the tendency to further sagging would
be limited and the moment amm about axis 21 of any friction force due to blade



IS However, the rate of increase in chord with radius is less than fwoutd be if  bade widttfdld not vary
with angle theta in the way described herein. See also Figure 15: where the alignmentof the sections
numbered Ito Son the page allows the distribution o2¢hord with radjUs to be seen. As mentioned
above the blades may be made e.onve&enfly by injection molding in suitable mastics materials. As
unobtrusiveness is a desired feature of NM:ants according to the invention, one way of enhancing this is
to provide that thEBfGEE TR tFaHIBHPHIAS Rrivesa i B i tlads: trard e IREYEI . This feature is
believed to be inwadive, ithiiselinAligatig ipdheitilay efsiowage cirbdange ment&plog desarnbed hecein
provides for stowggg,pf the blades without contact between biades, the described stowage positions of
the blades are such that slight sagging of one blade so as to contact another may not cause failure to
deploy. It MI be noted i} Wﬁdlﬂ%‘;’f‘g%hé’f hiader oA GicRRHRNGYHE S RQIREH ey Bk between blade 1
and its next blads# isvsedinoa i{g)tacreds paadinepts tihetd e 90h80sdeheads. uBeisisytRiexght to be a suitable
position for miniyRARAGGR AL tio eRlEOMRTLAPRYEBAIRIAEPS] ANthg dBRRFHIrafter a period of

stowage without fan l_Jsel blade 1 should sag slightly. It is thought that aftef" such contact between blades
1 and 2, the tend@heYlSYUMAET QUYGRRIMASUNE basiARSraRdhiRam SilseIaARs e i 21 at any
friction force due to bladiee 22tioriiact hege ibfethd dracenieat fietvee apdijp6 ® of bladiesdradithe underlying

blad 2, thus, g, i Rseih PhAHILG AL AP 5010 foR 519K By sty of bladily tin s

sag over time if not used) also mans that the blades when in use may flex upwardlyloward their tip ends.
Fth can it is'BelicRAPEIVRIBGROELRIEifR Vet thoreulthba iy desvah Aeqbiitardly than if the

blades were rigicgesthefibehpasticular shape of the translucent lower section 9 of enclosure 2 is by no

means the only possiblg Rﬂﬁre’?%ﬁfé&iﬁh%ff tBatis B@c@&@@ _W%Hﬂ'fgi‘z%%ﬂﬁﬂ%g‘t%%@’ as shown in the

Figures 1 to 7 could be used as an alternative aesthetic choice. further invention will now be

disclosed, in fan/MGRTEREEY Al GERimea rAAReY A His %?8P8ﬁ{l?ﬁ‘timféas%$e§;5plication, th sun
gear' may ccmp@s®y aginuieaesitigsz toewhisidodinédsahatestgmemscereddaed Bmgagement with the

"planet geaysinsigash ol A CAMRAIPIRIGHN I i ars”, indBIENJF H25/RERAIGUAH #AR reduce manbfadoring

costs arises because suitable sun and planet ea%(rggrtlons can be chosen which do not require the
sun gearto rotaté’?iﬁ@”&xdﬁhmi'ﬁaﬁ?etg?m HERIAABY AR B $83h IARFRof to encounter

more then one plzaateugeaitable sun and planet gear proportions can be chosen which do not
require the sun gear to rotate far enough during deptoyment and retraction for
- any one tooth thereof to eﬁcounter more than one planet gear.
20 It will be readily apparent to persons skilled in the art that many other
variations and choices can be made to the fan/light described above without

exceediﬁg the scope of the invention as stated.



it 411 be readily apparent to persons s.kilied in the art that many other variations and choices can he
made 10 the famlight described above without exceeding the scope of the invention as stated. 23
invention 1.A combined ceiling fan and light fitting having a plurality of fan blades, wherein: 5 each
blade is pivotally mounted so as to be pivotable about an upright pivot axis of the blade between a
stowed position and a deployed position; 10each®lade when in its stowed position lies within a
specified radius from an upright fan rotation axis and above a light fitting portion and has an air moving
portion that i%@&ﬁ@@@&pg@@gg&gthe blade extends beyond said specified radius; and 15each
blade is generally elongate and arcuate when seen in plan view and in its stowed position extends
peripherally within said specified radius between its pivot axis and a tip end of the blade and partially
overlies a neighbousigerfbiacf Hagifdaeas iy iigRvRiBEOMERhEesPioniBOshRmBisdeed in that: (a) each
blade initially rises 'vU h%%p,t above a datum height with increasing distance along the blade from its
pivot axis end so tha e Blade when in its stowed position overlies the pivot axis 25end of the
neighbouting blade in its own stowed position-and (b) with increasing distance from a pivot-axis end of

the air moving portigactpviadassipntrmnameiikas Reds ibedandbisursassut Bipugiightoving portion first
increases in height above theﬁﬁ'gﬂg lérgeii\ggeell_ght nd Epen tyrns dgvgncyg%fg%gvhereby to limit the

height of pivot axis o a stowed position an
‘ ppsition; :
10 each blade when in its stowed position lies within a specified radius

from an upright fan rotation axis and above a light fitting portion and
has an air moving portion that in the deployed position of the blade
extends beyond said specified radius; and

15 each blade is generally elongate and arcuate when seen in plan view
and in its stowed position extends peripherally within said specified
radius between its pivot axis and a tip end of the blade and partially |

overlies a neighbouring one of the blades in its own stowed position;
20 characterized in that:

(a) each blade initially rises in height above a datum height with
increasing distance along the blade from its pivot axis end so
that the blade when in its stoWed position overlies the pivot axis

25 end of the neighbouring blade in its own stowed position and

(b) with increasing distance from a pivot-axis end of the air moving
portion towards the tip end of the blade the leading edge of the
“a\ir moving portion first increases in height above the said datum
30 height and then turns downwardly whereby to limit the height of
the tip end above the datum height.



the tip end above the datum height. A combined ceiling Pan and light firm according to claim | wherein
said specified radius is approximately a radius of a light fitting portion that is oomprised in the combined
ceiling lan and light fitting and located below the blagg and that is of circalar shape when seen in plan
view. 4. A combined cei:ing tan and light fitting accofding to claim 1 or 2 wherein the leading, edge of the
air meving portion of each blade has a peak Might above the dawn, height at a position between the
pivot- md of the Zir mofingrpantehraiidatianipnergiffifedrererding orindd weiiedfan and light fitting
according to claim 3 whgygigpenbaiedHiad avepihie daitenhe iahief dhe ippdingrfpe@ithe air moving
portion declines from saidtpeak hei%ht wit incr.ezksin disianc'f: aloné;ltrbe Iﬁ,?diné %dge toward the tip end
of the blade. 6. A combln%dsc%(fn"r{agn glq h ?gﬁ?'ﬁ' NG aceord %ntsnany'/g ﬁe OfLRAifs 1 to 4 wherein the
air moving portion of edetaisidde Rastzetkadifgeeddbahistal Rsoubaicsh app lahencsees dppximately a
circular arc which whenjlye blade is in its stowed position said is substantialiy centred on he fan rotation
axis 7. A combined ceiling fan and light fitting according to claim 5 wherein for each tondo when in its
stowed position the radial distance between the 25leading and tca:Wflg edges cD Me air moving portion
reduces progres$ively frorprabinastinsilinoviaiuerphliabhjtinenecassdmadierctfithd alrdnoving portion towards

the blade tip end, B.A carahineghs eiliehfracaaditting aseaeding g @laintonbieeninedwhen all blades are
in their stowed positions there .ig for, each blage a first point on the leading edge of .its air moving portion
where the blade ovediés ?k[]é E'\ee' ﬁﬁ&&ﬁﬁg*\ﬁ/fa?éwh%ﬁ?higf Scﬁﬂ?&%’é %ﬁ ri'r%%er%'f%%al radial plane
including thE€1an rotatigigxdsdiesthe aigreavéra aditisnrnd 98 tirseodsd theiktadahe same notional plane
that is on the leadirig de of the overlain neighbouring blade.

) A combined ceiling fan and light fitting according to claim 3 wherein the
height above the datum height of the leading edge of the air moving
portion declines from said peak height with increasing distance along

15 the leading edge toward the tip end of the blade.

6. A combined ceiling fan and light fitting according to any one of claims 1
to 4 wherein the air moving portion of each blade has a trailing edge
that when seen in plan view is approximately a circular arc which when

20 the blade is in its stowed position said is substantialiy centred on the

fan rotation axis.

y & A combined ceiling fan and light fitting according to claim 5 wherein for
each blade when in its stowed position the radial distance between the
25 leading and trailing edges of the air moving portion reduces
progressively from a maximum value partway along the length of the

air moving portion towards the blade tip end.

_ 8. A combined ceiling fan and light ﬁttihg according to claim 6 wherein

30 when all blades are in their stowed positions there is for each blade a
first point on the leading edge of its air moving portion where the blade
overlies its neighbouring blade which first point when seen in a notional
radial plane including the fan rotation axis lies at a greater radius than



A combined ceiing to aim 7 wherein the rat point is at a height above the datum height not exceeding the
the said second neint. A combined (*ziling fan and to 8 wherein the air moving portion of corthng to le has
in the deployed position of the blade maximum anglgsof incidence to the horizontal at a position partway
along the aft moving portion the angle of incidence decreasing with increasing distance from that position
of maximum incidence towards, the tip end of the blade. 5'W.A combined cejling fan and iight rating
accorthng to any one of SRFHEPRING B iGsrMA PR ARG B1abIS H5§ha%?%%ﬂ@ #3795t incidence to
I'ontal at its pivot-axis ghd.cAarmbnegrhbStinggféradad light fitting according to claim 9 or 10 20the position
padway along the air moving portionof each blade at which its incidence to the herizontai is a maximum
whan the blade is in its deployed position is radially inboard of a position at whith the blade chord

measured along n ard c&ATEE S SRLNG AR LT B tasrerArd e onTR L ARSI d ceUing fan
andki accorthing toany eaid ofstlpmins it & 4 beigidrahovbeheuraben dielgatiestisxoerdmgl ttiee blades pivot
axes are spaced 90 degém gPadeash Qg&gdo%mherally, 30 13. A Combined Sing fan and fight fitting
according to claim 12 wherein that section of ei.4th blade between its pivot axis and its tip end when the
biade is in its stowed position subtends an angle of about 160 to 170 degrees at the km rotation axis.

9. A combined ceiling fan and light fitting according to any one of claims 1

. to 8 wherein the air moving portion of each blade has in the deployed
10 position of the blade a maximum angle of incidence to the horizontal at
a position partway along the air moving portion the angle of incidence
decreasing with increasing distance from that position of maximum
incidence towards the tip end of the blade.

15 10. A combined ceiling fan and light fitting according to any one of claims 1
to 9 wherein the air moving portion has a positive angle of incidence to

the horizontal at its pivot-axis end.

11. A combined ceiling fan and light fitting according to claim 9 or 10
20 wherein the position partway along the air moving portion of each blade
at which its incidence to the horizontal is a maximum when the blade is
in its deployed position is radially inboard of a position at which the
blade chord measured along an arc centred on the fan rotation axis is
at a maximum value.
25
12.  -A combined ceiling fan and light fitting according to any one of claims 1
' to 11 wherein the number of blades is four and the blades’ pivot axes

are spaced 90 degrees apart from each other peripherally..

30 13. A combined ceiling fan and light fitting according to claim 12 wherein
that section of each blade between its pivot axis and its tip end when
the blade is in its stowed position subtends an angle of about 160 to

170 degrees at the fan rotation axis.



14.A combined *ailing fan and nom fitting according to claim 12 or 13 wherein each blade pivots through
an angle of about 180 degrees to move from its stowed position to its deployed position. A combined
ceiling fan and light fitting according to ny one of claims 1 to 14 wherein the air moving section of each
blade is upwardly cambered (Le.conoave downward$) between its leading and trailing edges when seen
in cress-section on a cylindrical surface centred on the fan rotation axis and intersecting the air moving
section at a radidg.Obetvweenbihedspeniiet iacivsignditheyRlacediperdelAreombkined ceiling fan and fight
fitting according to-any, ' 0 i ir MoV i lade has a rounded
leading edge and a shg?é)% ?rezﬁi%%ﬁgﬁ édg\%q}%{{gg@g%g%e%%éé%é%%ﬁ ﬁEiS%Qa(%ée& en%t when seen in
cross-section on a cyl T HPEU e werRsg BAN R it AeBlRKRshPiehd intersecting the air moving
section at a radius between the specified radius and the blade tip end, 17.A combined ceiling fan and 4tit

fitting according 1@ any,one. 3%‘ jalnis,: i ini ' |ffer tween each
Made and it% nei{gghbou%ing é@ﬁéﬁ ﬁ%gb aﬁ.gg@ﬁjﬁﬁﬁ Q%e%%mqﬂ%%ﬁs%c‘%%ﬁgﬁ)proximately
where the blade overli¥ 15 WergpIBA0FIRY BIAMBIRBIADIRRPERIRRSIIE HRAWAGH e erenoe to Figures 10
to 18 g subs/closed hetsnbérédaie. tonascembinedcaling:tasantsligatiiyrgsuksiagtially as disclosed

herein by reference to £igL0 530 ambuish /10 AR AL EIHALL'aRIEMAD 2 PS 1y of
. the fan rotation axis and intersecting the air moving section at a radius

10 between the specified radius and the blade tip end.

16. A combined deiling fan and light fitting according to-any one of claims 1
to 15 wherein the air moving section of each blade has a rounded
leading edge and a sharp trailing edge over at least part of its along-

15 blade length when seen in cross-section on a cylindrical surface
centred on the fan rotation axis and intersecling the air moving section

at a radius between the specified radius and the blade tip end.

17. A combined ceiling fan and light fitting according to any one of claims 1
20 to 16 wherein the minimum height difference between each blade and
its neighbouring blade when the blades are in their stowed positions

occurs approximately where the blade overlies its neighbouring blade.

18. A combined ceiling fan and light ﬁttiné substantially as disclosed herein
25 by reference to Figures 10 to 18

19. A blade for a combined ceiling fan and light fitting substantially as
disclosed herein by reference to Figures 10 to 18.

30 20. A combined ceiling fan and light fitting having a pluralify of eldngate
and arcuate planform blades that can move pivotally about upright
axes between firstly stowed positions above a light fitting enclosure
and secondly deployed positions in which the blades extend dutwardly
beyond the light fitting, characterized in that leading edges of the



and arcuate planform blades that can move pivotally about upright axes between firstly stowed positions
above a light fitting enclosure and secondly deployed positions in which the blades extend outwardly
beyond the light fitting, characterized in that leading edges of the blades when in their dep.kiyed
positio!ns firetty rise with increasing radius beyond the tight fitting enclosure fat and thereafter are
cranked downwardly A combined ceiling ran and light fitting according to claim 2 when the blades are in
their stowed positions aghshide ovérisde paredfris e bl fg\vatieivgwesipad is received in a gap

above the light titling aaglosweyand belaynifieiHgdersideref the averiineatadesaigaan existing by virtue
of the cranked slug.* of the oveéllgl/ing blade, 22. A combined ceiling fan and light fitting according to claim
Y

20w 21 wherein each BIAUER" otally mounted to a rotating member and said P lies above Said platelike
member. 23. A combined ceiling fan and light inair moving blades that in use exhibit clawing dihedral 24.

A combineds ceiing anapshiginbHtERgNAR G R msKefiin RBdnegithetsmeasiadgge is pivotally-
mounted so as to be %i%otaﬁ_liee ﬁﬁ)\gut anu ﬁiﬁv.ot is ﬁf the blade ?}f‘we%ﬂ avst?iwed position and a
deployed position; ea BRAIEWRET TR " 53%)%'3 R - o éf) Zined Tatfls from an upright fan
rotation axis and aboveast 6§ He fitsiah soiion Heidehaicnrant ifaeirrjvedriton geatdharetieployed position of
Me blade extends beyii sishsResdiers adihSsiandiraghdeladesisaapeialiygaienpaigd arcuate when seen
in plan view with concave and convex %if?e andri%n its st%m%d gs_itiOf gxtgnéf er!'ﬁhgrally within said
specified radius betwedh igaBi%{séQ% u%oé Heo?rﬂ{' Ple %OH Factrz&d hthat
10 :
22. A combined ceiling fan and light fitting according to claim 20 or 21
wherein each blade is pivotally mounted to a rotating member and said
gap lies above said platelike member.

15 23. A combined ceiling fan and light fitting having air moving blades that in
use exhibit gullwing dihedral.

24. A combined ceiling fan and light fitting having a plurality of fan blades,
wherein:
20
each blade is pivotally mounted so as to be pivotable about an upright
pivot axis of the blade between a stowed position and a deployed
position;

25 each blade when in its stowed position lies within a specified radius
from an upright fan rotation axis and above a light fitting portion and
has an air moving portion that in the deployed position of the blade
extends beyond said specified radius; and

30 each blade is generally elongate and arcuate when seen in plan view
with concave and convex sides and in its stowed position extends
peripherally within said specified radius between its pivot axis and a tip
end of the blade



(a)each bade when deployed is so positioned that a concave Se of the Wade faces forward in the blade's
direction of rota ion and so that a radially outer portion a the blade's length exte ds both outwardly and
forwardly there is a first position partway along the air moving portion of the blade at which the blade's
chord as measured in a 10peripheral direchen has 4%naximum value and a second position partway
along the air moving portion of the blade at which the blade has a maximum positive angle of incidence to
the horiOntat and (c )tkediesterizgsitio thas atradius than the second,position. 25.A coinhinatton t.eiling fw
and-/ight fitting comprlising a pluraWy of able fan blades. wherein:- each said blade is pivotally mounted to

a fan member that is 20rotatabi out an upright fan rotation axis so that said blade is pivotable between

a retracted position an@san o%%%%gﬁd&ﬁd%hﬁaﬁsﬁﬁﬂ?'ﬂ . B ' taast@ﬁﬁ'ﬁ nmember;

each said blade has an elonghtbe ] evirlg a n said blade is in
h said blade h longtbcahladsefrerefoarendie tie odirlg diedéqrortiontatiat whe d blad

the retracted position of 25said flade diamyhife? fRa6R SoHBdREHY: ([Eadn lanensyligyical surface

coaxial with said (an rotatonaxis agcﬂ toucfgn an inner edge of said blade portion: (b) an outer cylindrical
surface coaxial with said tanFt4AGH ?&c.j %ﬁrghing an outer edge of said blade portion; ed'a second
radial plant containing said fan rotationand that . es a tip of the Wade,

(b) there is a first position partway along the air moving portion of
the blade at which the blade's chord as measured in a
10 peripheral.direction has a maximum value and a second position
partway along the air moving portion of the blade at which the
blade has a maximum positive angle of incidence to the

horizontal; and
15 (c) the first position is at a greater radius than the second position.

25. A combination ceiling fan and-light fitting comprising a plurality of
retractable fan blades, wherein: '
each said blade is pivotally mounted to a fan member that is
20 rotatable about an upright fan rotation axis so that said blade is
pivotable between a retracted position and an operating position about
an upright blade pivot axis of said fan member;
each said blade has an elongate and generally arcuate air
moving blade portion that when said blade is in the retracted position of
25 said blade lies within a space bounded by: |

(a)  aninner cylindrical surface coaxial with said fan rotation axis and
touching an inner edge of said blade portion;

30 (b) an outer cylindrical surface coaxial with said fan rotation axis and

touching an outer edge of said blade portion;

(c) a first radial plane containing said fan rotation axis and said blade pivot
axis; and



so that assOciated with every point on saO evadeporton is an theta being an angle between said first
radial plane and aadial plane containing the an rotation axis and that poln .ontinuous section of
the blade portion that Hes between said first and second radial Wanes; said inner edge increases in
height above a datum height with increasing theta. ahdl a radial projection of said inner edge onto a
cylindrical surface coaxial with said fan rotator) is is concave downwards. blade adapted for
usecombinedn and lightdiittinga aecordingdialariyrenspofadtahkg sdio 25. ratidior ade aat thiding to claim 26
that Is sutficenW flexi upwardyQwgids s tigy gndpMaen used in a ceiling fan. 30 11-03 GtAIM
DEFINNC-THEINVENTION.AR,E AS FOLIA t.A Cnlbified e;;;;1/31g fan tad light filthig having a plurailty
of that blades; wilatip; aaah bﬁd{@mﬁt%m&’mﬁﬁgm&%ﬁ RIRAE RBARHAEDHP0et between a
stnwed pozthion and n$uEplindal lposgieneolgithbekvwdem kkits fisstvestivd tlenelané svithitala ststttahhiad

iudiz item e fan rotation,aije T Hibinidg MY Garf BB L RS ANPtASAPAM ipwina enrtion that, in me dap
oyed pethioa of the black, eatands %\%g.?d said speeded radS ;.--nach blade has a mot end, tip,

( cend >
leading edge and tinning edg®4HA B eI INALIRG %‘388 ROGIRR SR IpHATINPED a ioem:en
Anent in its root and anskiflirstraomseadodlpdivd gases indidigherindpdireueristswarasigtit iip 2. A fining as

ahn,na.eleCtn |, ineladilg,68 a A& BAHO T RISL diNAdieMBRAS AWIaNS-Y/iRebs i use, hi N;S:CSI
by thvnaottat about said fon n3i;h110n inek, caoh of the blades belnP S,Uﬁ:)gé)_%?d by the blade support
R

nic1103 and motitited SPEVAIREERRPR FAUDIAEA RILBIERARRS fR83Rs and wherein
:ha Nadi) support meamsiasspreituanmdnernpndripSrat edge. end wherein the trailing edges of the blades
are anljacent to said omen peripberat edge whan the blades ate in their SSOWd positions.

26. A fan blade adapted for use in a combined ceiling fan and light fitting
according to any one of claims 1 to 25.

1S 27. Afan blade according to claim 26 that is sufficiently flexible to bend
upward towards its tip end when used in a ceiling fan.



3. A fitting asetaii.tiattci in e.leint | or 2, wherein thee....flgea of the blades are hounded. rung as
eiaire& in claim ;) 2. or 5, wherein the rtant end of each iade inhloflos cordon adiemeen 0.) the nttmped
leading edge and wherein the: trailing edge nf. each 2.5 bin&reorgea Irdo at least part of tin atedge elthe
p fle portico. 5.A tiffifit; as Ct;;Zdintd in any one of claims 1 to 4, wherninn (1)the leadirnz adge of oath
bitak reaches amamimattri Ueigh Oogi decreases in lieight town is its tip; 110each of the bledashitries
motortat 30

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

. A combined ceiling fan and light fitting having a plurality of fan blades, wherein:
each blade is pivotally mounted so as to be pivotable about a blade pivot axis
5 between a stowed position and a deployed position;
cach blade, when in its stowed position, lies within a specified radius from a fan
rotation axis and above a light fitting portion and has an air moving portion that, in the
deployed position of the blade, extends beyond said specified radius; and
each blade has a root end, tip, leading edge and trailing edge and wherein the
10 leading edge is stepped upwardly at a location adjacent to its root end and then more

gradually increases in height in a direction towards ifs tip.

B A fitting as claimed in claim 1, including an electric motor coupled to blade support
means which, in use, is rotated by the motor about said fan rotation axis, each of the blades
15  being supported by the blade support means and mounted for rotation about its blade pivot
axis relafive to the blade support means and wherein the blade support means has a circular
outer peripheral edge and wherein the trailing edges of the blades are adjacent to said outer

peripheral edge when the blades are in their stowed positions.

20 3. A fitting as claimed in claim | or 2, wherein the leading edges of the blades are
rounded.
4, A fitting as claimed in claim 1, 2 or 3, wherein the root end of each blade includes

a plate portion adjacent to the stepped leading edge and wherein the trailing edge of each
25 blade merges into at least part of an outer edge of the plate portion,

5 A fitting as claimed in any one of claims 1 to 4, wherein;
(i) the leading edge of each blade reaches a maximum height then decreases in
height towards its tip; and/or
30 ()  each of the blades is integrally moulded from plastics material,





