COMBI NED CEI LI NG FAN AND UGHT FI TTI NG TECHNI CAL FI ELD The invention

descri bed herein relates to a conbined light fitting and ceiling fan having
bl ades t b 2arom3eepact |y fol ded when the fan is not i npesaArMa/dbet nove
outwardly when the fan is started. Mote particularly the invention rel ates
to inmproved fan bl ades for such an appliance. BACKGROUND ART Ceiling fans
have | ong been recogni zed and used as an i nexpensive way to provide
novenent of air within roons of buildings. They can be sinple to use and
install, safe, and inexpensive to buy and run when conpared to such
alternatives as for exanple refrigerated and evaporative air conditioning
units. They can often provide a surprisingly effective alternative to air
conditiofing as the air novenent they generate can evaporate skin
perspiration with a resulting cooling effect. It is known to conbine
ceiling fans with lighting neans, as firstly it is a conmon requirenent to
provi de ceiling nounted Iig&t sources,  and secondlﬁ it Is convenient to

provide a single povverCQME @D&F'Hﬁ@'ﬁé\@%%t@ﬂﬁg T-lf'tﬁﬁ':‘ and light fitting.

Less conlfonly, it has al so been known to provide a conbined Iight fitting
and ceiling fan with some formof folding or retracting bl ade arrangenent.
Le Velle has described three versions. US Patent 1445402 discloses a |ight
fitting and ceiling fan in which bl ades nove outwards under centrifugal
force when the fan is switched on, and are retracted by springs when the
fan i s sw t crBCHNICAL KISLBat ent s 1458348 and 2079942 di scl ose i nproved

versions in whi G (HAblPalNGLERRb N RIALOR PloBhER g MM t hei nuar d
and outwlrd moverBRtaco ﬂe Fades are synchr.oni zed. Synchrionizi ng bl ade
novenent i-s deifipgrisrahaviigblagesthat aiermprimictis fatdedorlyerbthiedar & it in bee r ot at i ng
o ech b e MRLFC AR bon BoTRTR Aol S okl g, 02110 L2
2007/ 006096 )invgntian sﬁl@t@ﬁ&&mmgv%fen@imﬁéortﬂuaaenmgam synchroni zi ng
arrangenent gAekcReOUND hRge! f to nodern design.
20 Ceiling fans have long been !'ecogriized 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 example refrigerated and evaporative air conditioning
units. They can often provide é surprisingly effective alternative to air
25 conditioning as the air movement they generate can evaporate skin
" perspiration with a resulting cooling effect. | ‘
o Itis knbwn to combine ceiling fans with Iighfing means, as firstly itis a
common requirement to provide ceiling mounted light sources, and secondly it
ié'bonyenient to provide a éingle power supply to operate a combined fan and
30 light fitting. _ .
‘ Less, commonly, 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 ’blad'es move 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 problemin the design of a conbined Iight fitting and ceiling fanis to
provi de bl ades that when in use can provide useful air noving performnce
wi t hout rwoubroasgisexcessi ve power and that when not in mse/Aaamsiolsi4i nto a
reasonably conpact overall form The present invention addresses this
probl em References above and el sewhere in this specification to certain
patents are not intended as or to be taken as admtting that anything

therein forrﬁﬁwﬁrﬁﬁdo@iﬁvaﬁd\ﬂomﬁemeogme%ﬁesm@ rﬁsdmlzéuthe art in any
place. SU Y THE |

nbnedcel nIhtfttn
L oD oA A I P, M Lie BRO TG 8 Brtseing SRITSAIBl conveni eheg
zglnddbrewh ty. baTé}&elmmtdtﬁmgr;ﬁhafoeﬂwetfanfMﬁr’el regénitly, hgumbg\ea lightfitthg t y of fag
ades that noyve.outwa eraln tions operation an
inwardly to %rldo‘@?él@gﬂagﬁ??éﬁ ﬂs?‘}awg}yglfaa{s%ﬁ‘q‘&'gg %R%vgmaﬁt of the fan
bl ades out \A/and:lluyatmwvwawrmng@mmfacmtielaiéd@mll sthb@a@mov&uhentbl ades are
r ot at ed aboutynghrfoﬁﬁln%)grragggme{\mgplgf\dslq%steﬁﬂctnji Oo%n%eé&r? fan bl ades to their

st owed posi ti’ons nma means; for exanple one or
nore springs. Thé& wbhleeslnah@desjgapoéaicemdmed lugmgmm'pellmgtfhmsrtooper ating
positions t st owed
positions t Paagbi%&l n a deg‘ radéllrggﬂ%?%ﬁgu{%m} )ﬁﬂ‘é '{‘Q as the
radi us of a Withoysregeiing %ﬁ%ﬂ%ﬂ@%ﬁndﬂhaﬁwf@lﬂ rto@mqa/mﬁoyeew a n plan view)

for 1ighfp e%&&dd&ﬂlﬂ&\’r‘l&&?o@&lﬁ‘foﬁﬁ Tﬁ@g&g@ﬁﬁﬁwmubﬁ%ﬁ&resg&cmﬂ ade when

stowed may overlap'at |'east one ot her Preferred forns and rel ative
posi tioni ngs"r@‘ﬂeﬁ‘l ades are disclosed that are believed to provide a useful

bal ance between RaferbRcEd JRANBRMS e&fewhgféglﬁﬁﬁbls edidatiBR Y& B&Hin paE@n&0TPact
st owage of the bl a&np when nat i n use. ornms_are particularly

char act er i zeieB@t iBigndsd 3s 9r 1a b¢ fakep Gﬁ§d5\‘t?'?ﬂ:?'\9éﬁ@6h'“ﬁIt%ﬁ'“cfﬂﬁ?%ia (di st ance
neasur ed fr qrad sfask sgmedageheral kedwiedd indeeartandnygplacslr al . They are

RS R TR s T
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 plurality 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 motof. Retraction of the fan blades to their stowed ‘
positions may be by action of resilient means, for exampie one of more
. springs. - '
25 The blades are adapted and afranged 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 fransiucent
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 oneotherblade. '

i Preferred forms and relative positionings.of blades are disclosed that
are belleved to provide a useful balance between the requirements of
reasonable air movement and compact stowage of the blades when natin
use. These forms are particularly characterized by certain distributions of



More specifically, the invention provides in a first aspect a conbi ned
ceiling fan and light fitting having a plurality of fan bl ades, wherein:
each bl adwoi2e10p3vissal | y nounted so as to be prvotabl e alpoutAwEnoswEr87¢ht

pi vot axis of the blade between a st®med position and a depl oyed position;
each bl ade 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 noving peidenocs, Llddd cliand (distadepinensuted Gront leading Bdgé b trhitntpedpe) ends
beyond sai d | £ radi us:: II te and

ar suat e wheA e Dot HIER S PiatP ARy RSP dfes SettER G suln EafBOE

peri pheral | wmuwarrblmiaﬂlﬁapm:arbicedcammmtuMa surfscqaa swwvenxis and a tip

end of the bl ad%g%ds%%kk%ﬁjéwe'ﬁ% tio %§Oﬁ?&qhgr}p&g hggﬁ gﬁngb (tjhe bl ades in

its own stowed po Ing fan a Itting
char act efi zeéilinghfantand: lagbhﬁttmbawm a@b:ralﬁy of @mb}adasswberlem hei ght above a

datum het ght 4  bedi\asaas!oondly Shofss &5 806 B bloBRCardeEh Lpgit ot axi s

end so that the In Tts stowed posi-tion overlies the pivot axis
end of the mdphaeafihapladehriveen astowsfdpostion@nd FAIAYEH PRREOMDL) with

i ncreasing di st agge l‘flé&mvﬁerplnvfbtsté\ﬁé§p@é?ﬁbrﬂfestvhﬁurﬂa sp@ifiedGdRer ti on towards
the tip end of the blade the |eadin e e air .novin ortjon first

i ncreases i ﬁcmrgmr'%momg"%wﬂgé?eﬂ? ﬁg'pb ingePrfieRAng ﬂ?‘ggn #wnwar df y
wher eby 100 Indvirg ddammmagihtth@&embﬁedms.tancbfmmnnadé bgterlas beydnelisgit . The term
"nei ghbour i ng?wlade" here means da bl ade that i.s first found by noving

peri pher al | fPeGUSHHAGUSi a8 i 1 the direction of fan rotation) from one

bl ade. The phr as&chtmadésns@@mm;i dloynghterwd@amtm%enseersswlarh yiemean t hat
Wi th increasin

{ ti d th
bl ade begi n?"gg"g %ﬂ‘ﬁ? §°%f r% %%ﬁriggf%q m&ég'nss? CF%QE q1téﬁrus‘giﬁadgWPncrgases
i n hei ght abetwdeastsgivat akie ahdatlpbmmbwféhe blade andipagiaipeverieshach may still be
p05| ti velsal “Q%H?ﬂ‘ H& 'o?t&?%(a @%,,}*9&0@6565&‘&{ negat ive rate of height
air

i ncrease. Thus. ortion of each bl ade may
the combmed celllng fan and light fitting charactenzed in that: _

(a) each blade initially rises in height above a datum height with mcreasing
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 posmon and |
(b)  with increasing distance from a pnvot-ams end of the air mowng portlon

- towards the tip end of the blade the leading edge of the air moving ‘
pbrt_ion 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 nenghbounng blade” here means a blade that is first found by
moving peripherally forward (i.e. in the direction of fan rotation) fro_m one
blade. | | | |

The'pbrase “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.



have a peak hei ght above the datum height at a position between the

pi votaxis end of the air noving portion and the tip end of the bl ade.

Furt her, wbeotvwisgiss above t he datum hei ght of the | eadi rgTRdgeoswhid7lie air
nmovi ng portion may decline fromsaid peak height with increasing distance
al ong the | eading edge toward the tip end of the blade. The "specified
radi us" may be approximately a radius of a light fitting portion that is
conpri sed in theTewheleddingiebgs gf thamiranovihg gortioh iof tactgbladel nlaycat ed bel ow

the blade and that.is of, circuyl ar,_shape n.seen i yi ew. The "datum
hei ght " rray,haﬁ%?é’feﬁkﬁgpme%%ﬁ? d%‘&"l?‘ﬁe&% 8&°§®?’"£§“’E‘4§§QF‘Q ﬁ’ﬂ’ace of a

hor i zogt al pkistendidf thenaimmeving povtioncEnddbe tip ehd bhthetiladies | s pi votably

mounted as in th f ' : A lekla. The air
novi ng portion o u'ieigez'ﬁhgIhgi?g?ﬁ%}}%ﬁhéggyn?ﬁggﬁﬁéﬁ ée)%%gp%ﬁ?lgb\ﬁi&eﬂr?a seen in

pl an \éi eWw i sirappingaortioremay aeclinedir saidimeatuhieight witk increasing distente in its

st owed posi ty A 4 i v the fan rotation axis.

Thi s arrangtg!?glﬁttﬁ§|eggk/§.%PPZ%%é%{'%seg&%{h'?%ééuaé\'/ai | abl e space above a
light fitting pofhe Greeified radius’ maydapraiodmately a rasliugmofia gt fittingf er abl y, for

each bl ade WaRRnithatid Soripaeadn BSédnitRed BfiingAeh And Kokt Mflsgamet ween the
| eading and trailin dges of .the air noving portion reduces progressively

g e t é [ JUCE
(i.e. the biasaiedheiey thexa that 1§|°5ﬁ'rw'm%apﬁd\mea $RERIMBRNVIEY e part way
al 0][19 tfglﬁ | engt hTISFf “ldag]ﬁngé@.hﬂﬂfvéy!?gu?.‘lyfoiéi?erﬁﬂégﬂiéimemwgmbﬁdﬁubb@r_ien?- Mor eh
preferably, en ades are in their stowed posjitions there is for eac
bl ade a fi r§\tl’\ﬁi‘ﬁﬁ-ﬁt""_ W@Wé‘??'@?ﬁk%ﬁ'eﬁ@é{%‘f“’h'f’i‘\gaﬁ*ﬁPf%ﬁ??%sﬂ%rt i on where the
bl ade o?/erl ;lgljmltaibﬂyfrnt‘aerix‘tgdiihlalir{jihﬁ@alalf1 afithevdonsudtion slesgribedtbyWitellaseen in a
notional radia ane including the: rotation axis lies at.a greater
radius than a seg%enﬁ" pEvie pl?ﬁ“‘?‘r% e?ﬁ&r@'%‘?&"i‘%}'nﬁqvepq iﬁ'ﬁ"? ﬁgqe {l?'sat ongt he
I eagi Pg edgevheh stk iroplan vizivis apprgikinnaiely agirsuladerc vdiich wheotlee pladé er abl y, t he
sai i £St poi ' .ahave .t i " ~exceedin
t he hei dﬁt 8%'%%3%%5@{88%3&%%@%?31 e'lggggtr%&;ﬁ%g{rgefg Sr&gg%ﬂ‘g%% lance theg
conpact ness Tbis astapgagentdllowsefiectively use of the available space above a light

fitting portion that is round when seen in plan view.

. Preferably, for eacAh blade when in its s_towed‘ position the radial
distance between the leading and 'trailing edges of the air moving portion
20 reduces prbgressively‘ (i.e. the blade tapers as seen in plan view) from a
" maximum value bartway along the length of the air moVing portion towards
 the blade tip end. | - |
More preferably,’wheh all blades are in their stowed pbsitions there is
' “for each blade a first point on the Ieading'edge of its air moving portion where
25 - the blade overlies its neighbouring blade which first point whén seen in a
nofional radial plane including the fan rotation axis lies at a greater radius tha_n'
a'second point in the same notional plane that is on the leading edge of the
overtain neighbouring blade. _ . .
Still mgire preferably, the said first pbint may be ata height above the
30 daium height not exceeding the héight of the said second point.
~ These arrangements can enhance the compactness of stowage of the
‘blades. | - -
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



blades. It is preferred that the air noving portion of each blade has in
the depl oyed position of the blade a maxi mum angle of incidence to the
hori zont avet20w/(3oisst i on partway al ong the air noving poPCTaU20036087¢l e of
inci dence decreasing with increasing distance fromthat position of maxi mum
inci dence towards the tip end of the blade. Preferably also, the air noving
portion has a positive angle of incidence to the horizontal at its
E: vgt aia \th enﬁ‘pogiﬁfm pemééy slbng)&fetavtamoahgpgrttohehaanglmirmgiepoet|on of each
ade a ich i ence t Qri.zont t he bl ade
Isinits dgﬁfﬁﬁ'ﬂgﬁf@g‘ 5B @'{?8"? E{aﬁna °65Hi9l8a"|f g"%ﬁ"'é d%%%‘\%}‘l gn at which
t he bl ade cthwatfisrﬂwnew afitbeblada. ar c centred on the fan rotation axis is
at a maxi mum va ture ma
snoot h the di str‘f’ f?r%'x 'Q‘%M%B%?W%ﬂ% h%% t c}eS?'Hg{l)eratn oorfté'h{%gn | ade, sg
Ledgm ngf5| n@ﬁemn%cfzalgatﬂt lilsrpéaIOb-haid@ndAlthough adapt abl e to other nunbers of
ades or exanphepbdifi 59{“; Héha thESir 95 ferably four
wi th the bl-ades' 8 :? axes JX gﬁacewg%ﬁ%ggélgggaapar%Ié?é)gfn each ot her
peri pheral | whlchhﬁtm@éenqedn tiost h@’&'@ht isimangatupewhen the blageis iaftes and its tip
end when thgeabﬁl&&pasﬁudmnhgse%dmednma bfaaoaﬁan ameﬁlﬂqeama@@gl e of about

160 to 170 rees ‘at an rotation axis. Values in this range all ow

reasonabl e l§h@!’éé“%ﬁsé'é%d alppe AR afaentied iondhe Banvelaliog @xisia eba AIRNRIPhe | i ght

L han o bl S o e oncigs.

Pref er abl y, dsiiuytigh g‘e owwayH hrugl ﬁaé{r?l‘gWg'j;g%gafdt aﬁ%?ﬁ %‘tgoggg?ees to nove
fromits st mde@a@gtdrometmadet s depl oyed p05| tion. This gives a

movi ng-set | on ohTEeR ApRieE & nstaPtntin. o sBisRecto BB BRI suar as)
bet ween i t s fiveahk ngmhedoﬂmﬁielslmgreéeigu; waevﬂhstbebladascpmgxesebelhgn on a
cylindri gal gé%% cgergésrgd rpir'orﬁlegclt g{p’e éﬁﬂﬁe%ll xi s and int ersectl ng the

air novi a1 ween es eC|f|ed radi us
That sectuon of each blade between its prOt 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 avallable stowage space above the hght fitting portion, but

20  without at any point requmng 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 posntlon to its deployed position. This gives a
satisfactory blade-swept area for a given blede 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 ona cylindrical surface centred on the fan rotation axis and |
intersecting the air moving section at a radius between the specmed radius

‘and the blade 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 alo'ng—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.



and the blade tip end. It is also preferred for efficient air noving that
the air noving section of each bl ade has a rounded | eadi ng edge and a sharp
trailing wagelomserssat | east part of its al ong-bl ade | engC/Anizers/®essm i n
cross-section on a cylindrical surfame centred on the fan rotation axis and
I ntersecting the air noving section at a radi us between the specified

radi us and the blade tip end. The m ni mum hei ght difference between each

bl ade and its neTighininicumchdijradiffordrare Hebeedr esbbsbladecandits hei r st owed

posi tions vant ageou [..ap | ade overlies
Its nei ghboﬂ%ﬁgﬁgomnggg CP%@J‘%{h%%&g?qefl%%%bhggéFsagm%ftl%S tl'y, as may be the
case with bladvhniagmnlsﬂemctﬁlrapprmemamlmhdarasme blade bvédiés itsinused for sone

time, this %@ﬁe&ﬁr@rma&ame&engga%% aBH A dw aQWehe 344 Of the

bl ade reasona once conta I'ts underlying
nei ghbou#b ha&thlbwesmddemfrmmcﬁwntmaﬂhcwﬂﬂﬁ unssed fpfaﬁ@meh‘éﬁe dBect a

combi ned o liraderh @ 188 bobh flind'b shbid B p%ﬂ@f%ﬁ@ﬂ)lh&é/régsoﬁé&?gate and

at, can no p| vot a about upright axes between
firstly stowel opeep@ntaﬁsbeam\ea alaﬂpgﬁﬁ -tﬁuunﬁewgemmsweaa eBecondl y

depl oyed pogiddeOns in which the bl ades extend out wardly beyond the |ight
fitting, characterized in that |eading e rr{b (ﬁ%ealdes when in their
depl oyed posi ti ohke inventionproyides quﬁtheﬁéﬁ ngyanand he 1ight

fitting lenCh@ﬁuﬁtﬁrngafvﬁfg aaﬂsndramﬂﬁﬁeaéﬁgefe a’ﬁcﬁarﬁﬁa’r’c@ lp&ﬂwf&ﬁv\lil‘aﬂéiﬂhm cdh this
ons..each bl ade overlies a

t, when the. bl ad th

SZPS Cof i tgr’}m%(?g’h“ﬁﬁly %??Q&E)‘I'epé{@ fa%ﬁecﬁ?“ﬁ%?'iﬂﬁﬁéy%wsﬁ’%ﬁ"?'hs %D‘B'&F? above the
light fitti nmtmﬂMgmroeu?ﬂ%dﬂoomdwhepbﬂetEpesmsom wihivh tbaerddysslngdbl a(ée ﬁal d
ap existin t cr.a 0 ade. Eac

gl gde rr;ybg’dﬁm Qﬁl@yﬁﬁ %‘e "SQ‘W 36&%&6 ) 'e'ltﬂﬂt%a%ﬁ%g Mth said gap
| yi ng above osmiedalqdeaMelnkethmﬂmloyeumoambms firdthagsrewith ineeedsingent i on provi des
2 oOTonEd, F&lind Bllchathatibe kb bbbl i M fiReAtd: JPKIMRER 0P that L0

vv| ng di ral.“t I's

use exhibit {hat- stch- & di hedral form may
be advant agdowswaﬂdlwtsel‘f even apart

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 fitting enclosure and below the underside of the overlying blade said

20 gap existing by virtue of the cranked shape of the ov'enflying blade.
: , Each biade may be pivotally mounted to a rotating platelike member
with said gap lying above said platelike member. V |

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

~ fitting having air moving blades that in use .exhibit gullwing dihedral. It is
25 thought that such a dihedral form may be advanfageous in itself even apart
fr_om its ability to enable compact stowage of retracting blades. “Gullwing |
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, rem'ains level or rises more slowly. }
30 B ~ In a further aspect the invention providés a combined ceiling fan and
Iight fitting having a plurality of fan blades, wherein:

each blade is pwotally mounted so as to be pivotable about an upnght

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



fromits ability to enabl e conpact stowage of retracting blades. "Gl lw ng
dihedral" is to be taken as neaning that a |[ifting blade or wng rises

bet ween WO 20IB78Ad and a point or region along its | eRGTAU2MG0B7Ht S tip
end and then either falls, remains level or rises nore slowy. In a further
aspect the invention provides a conbined ceiling fan and light fitting
having a plurality of fan bl ades, wherein: each blade is pivotaily nounted
so as to be pivehkébbladakhmeh uaiﬁs stpwied Ipbsifion Oés withia acdpetified bidiate bet ween a

stowed position and 03| l.on: : owed
R L L e e L e
and above andwugjmorltlonthahm l;herdepbyedipdsmmsoﬁhe@iademtendg beyend eaidt hat in the
depl oyed po'l raan Qﬁ bl ade extends beyond said specified radius; and
each bl ade |s g eratl| y eI ongate and arcuate when seen in plan view with

concave Sand coneash biadeis gaverdlly elangats andbarcyalei whemsesrtie pt@d IR i pheral | y

Wi thin sai d of the
bl ade, cha&ﬁ%ﬂcéeé%g?én%\}é? % ea&h%ﬁtgﬁ’e&&%sﬁég%ﬂ@ggseﬁerﬁdsf@g@posI tioned
t hat a conodthin said spegifiedvadiys betweendtsivel @xigrand htin ﬁ%d pf thadlagdegi r ecti on of

rotation and socﬁmgteﬁzé@gitﬁéty outer portion of the blade's |ength extends
both outwardly and forwardly: (b) there is a first p03|t|on$ rtway al ong

the air nouphg gafk P'@ﬁeweﬂﬁ'@pl@v%@ sy Pagftioprd that afengevesies gt ¥eas neasured
in a peyg pher al plideasddsTBRAG irthEBIHJRY iNRLE oPidthtion SAARBAhIeS| ti on part way

along the air novi ortion of the ade h t e hgs a maxi num
posi tive angle B?d"i[‘]g(c‘i)%rﬂf’@' ﬂ%b'ﬁg?ﬁ%@&?mﬁgﬁjb?tg OYR'Y"‘Hglyﬁ st position
|s at a greater féradlidyg t han the second position. That is, the distributions

i nci dencg, and cho d .di scl gsed. herej ous in
themsel ves (Ebart fr ofiPIEHE 3 g%@é’%'f’"l?f’%@”?ﬁ’éﬁgé%a" °Vﬁ'% %?%n further
provi des a bl-adthesblage ativthion thedwadels Elaord las gheasusesd ldlasm_npsleml It is
explicifdy inteqedihiak o HeitRAAILE af®Hselbitf FostBAH IR along

the air moving portion of _theA blade at which the blade has_ a maximum
positive angle of incidence to-the horizontal; and
- {c) the first position is at a greéter radius than the second position.
That is, the distributions of incidence and chord dlsclosed herein are
20 'belleved advantageous in themselves apart from the issue of blade stowage

" The invention further provides a blade adapted for use in fan/hghts as
disclosed. _ '
' ~ ltis 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 thelr relative positions when in
their stowed and operating positions.
The invention is preferably applied in fanflights having certain featu res
of the constructlon described in International Patent Publlcatmn 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, wheréin:



described in detail below be taken to be a cl ai mabl e aspect of the

I nvention both as to the proportions of the blades and their relative
posi ti onswehen/ismsshei r stowed and operating positions. pEmau2008@01870n i S
preferably applied in fan/lights havisag certain features of the
construction described in International Patent Publication WO 2007/ 00QQQ6
(based on International Patent Application No. PCT/ AU2006/ 000981 by Joe
Villella). In a eddh daid blatbér piastpiycioarted ea farveetiben tHat ér etatablé ur t her

provided a f [ . riSk: | I el f bl ades,
wher ei n: eacﬁg%idgqﬁ"gﬁg%gb%lhgfgfl g?%é%ﬁagﬁh{dgbég c{eoégaﬁ\};og%lgngéﬁvﬁereﬁt at is

rot at abl e abslcteshpasifiongind dreeperatingt pasitiopyabeutsan upright biade pivohdxisi s

pi vot abl e bgg cted position and an operating position about an
upright bl agegﬁﬁ%ﬁnéﬁéeof said fan nenber; each said bl ade has an

el ongat e3and gereach sajd blrde hae an elongaie ang gengally goruste air Myingwvhen sai d

bl ade i s inpine poRfondrherhdrsid bale & in Tt FtakadgdsiteR df*’s%i@idﬂad% space

bounded by: (a)_an inner cylindrical surface coaxial wth said fan rotation
axi s and t ollehViyn asrespepurdesddbYof said bl ade portion; (b) an outer

cylindrical Urfﬁﬁiﬁnéﬂ?ﬁhaﬂica\l\ffs&ﬂf’eo%adodxféﬂmtﬁQéiélférpfbtéﬁﬁnsa@%d ouching an
outer edge of 'said bl ade porti on; (c% a first radial plane .containing said
fan rotation axi iguching|aq yingr AR af sid Blade ppiong g (d) a second radial pl ane
cont ai nitgg @9 d drasuteptyihtteal suifsceadddxiahwith b4l tefotatidn gxivand he bl ade, so

t hat i ated with I,nt .sai d bl ti [ | e thet
being an angl o HEVGMRSSS RV Brp o g Pile BPBRE: B o radial bl ane

cont ai ni ng {d)e fafirst cididl ptaneaontirdmylsdith éin ptitioh ax@rehdsaidblada ptvoht | nuous

section of the béxgsd% Bort'ion that lies between said first and second radi al

pl anes, said inner eEI'ge I ncreases in height above a.datum height with
I ncreasi ng {diet za segutidaadiatilane gordpiviogised foh rafalieh axinend dugtoushes a
cylindrigal sur f@ﬁﬁoﬁ(ﬂ@@léﬂe, W th :sai d fan rotation axis is concave
. so that associated with‘every} 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 péint; and '
within.a continuous section of the blade portion that lies between said
20 first and s_econd' radial planes, said inner edge increases in height above a
datum height with i‘ncreasing 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 continubus séction of said blade said i»n'ner 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 valqé 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 embodimént‘
described in detail herein.



downwards. Preferably, within said continuous section of said bl ade said

I nner edge increases in height above said datum height with increasing

t het a untwb 2a10mxissum val ue of the inner edge hei ght i sPCirraanoosaacited at a
poi nt thereon whose value of theta i 9 less than the value of theta at the
bl ade tip. Wthin said continuous section and for theta values greater than
the smal |l est value at which said inner edge has its maxi nrum hei ght above
sai d datum hei g suM&fahﬂbﬁ%e@ihéi@iéfeiré@&fatm&d@ﬁrdmytlode(zfne&életw th

i i h h f d
bod. wen? HaGeRing ot ks 4 ddinBaP Retaeiy SEo PERRET ARG, PLrT
preferred fasabliIneeBIaWUpdlng edgsslaamb rel ative positioning of the blades as
descri bed herei g nﬁé{rf%@ egre%)rgn#es bind .R%n%g%lgﬁ t{ Qretél&lé’ée%qﬁst railing

edge shape. Furt Her- erences an vent 1 ve concep are
di scl osed |thefdilvenaIdabmledgiedelmtnhandwpemdqst¢l0msand appended cl ai ms. In

(o0 SEECl Lt P24 WP ARl A0l i WRPRE et BT b Derair o comer ] se”

(and derivatives suc rrses conprised") when
used in rel‘semprise’ ¢and @%rtvabvreﬂwbgérgom@mmmcgrrwsgﬁ @¥d is not to be taken

as precl Ud"'E&nb}?&d@Qﬁﬁérpudédt:b{ rélQl?én Bté?ert of Wc&iﬁ% SIGhEHTE B Steps St €PS are

present or able to be included. In ord hat” the 1 nvention nay be better
under st ood ok & e {gken ap @W"B@'%@érﬁoﬁﬁ'amwﬁbﬁqt??ﬁ ipteggis\clemeRIE N 1 ed

enbodi NNt stéffs grgc?,réga,ﬁeatam@t@& mbrgedi n the attached Figures, of which:
Figure 1 is a p

fan bl ades accott? IBV'?’ﬁ\é/'I"f%f@ﬁglg{gé' bot\%/qi‘%kl %rgﬁ% ll"'lée BN@E@A&J)QESF (r);tgga?l)e
their oper aie'sa@bemoﬁoanmtpr@wﬁe_Qemsomamswefetmv«mtm@y shoamiwel ow of the
posi t1 ons: 7 e S sEBYE Ve from above of the fanilignt shown in
Figure 1, now wthIure 1 $5 4 perspéctive vievhfrom above bba farblightiwith retoactatper at i ng
pos' tions: bl BAGEs dedidif BEHERRERHYS oW wu{h".{é‘ ti5d¥ePloyelio t%ﬂ/ light shown
operating posmons
Figure 2 is a perspectnve 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 Flgure 1,
20  now with its fan blades shown in their folded, non- operatlng p05|t|ons
’ Figure 4 is a perspective view from below of the fanlhght shown in
Figure 1, with its fan blades shown in their folded, nbn-operating positions;
Figure § is a plan view of the fanllight 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 lts 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 8 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 ofa
fanflight with retractable fan blades described in International Patent
Publication No. WO 2007/006096 by Villelia;



Figure 1, with its fan bl ades shown in their folded, non-operating
positions, Figure 5is a plan view of the fan/light of Figure 1, with its
fan bl adewoboyves7ogepl oyed to their operating positions; pErgunreosimoiss4a pl an
view of the fan/light of Figure 1, wwh its fan bl ades shown in their

fol ded, non-operating positions; Figure 7 is a side view of the fan/light
of Figure 1, with its fan bl ades shown depl oyed to their operating

posi tions; Fi gurdg@eild imaschematioqylantiewrnd theatahflighhshawin ipiFigure 11, with its

fan bl ades SO 'l'é]bltagglir{bétﬂlfdgglgge(ﬂassenbf:%hcfj& pan/dlj%?othé:ﬂ gure 9 is a

per spective Vi e P ombel ow o i ght with
retr act abl eblpdes 'mramedmgwqrﬁeamdlqhaandcéteﬁa\me@ﬁalw. Pat ent Publication No. WO

2007/ 006096 by V’uédr@'ﬁ% E's%ﬁrﬁat?eopléﬁv@wﬁﬁmhilfﬁh%%nvh%&é 1the fan/light
shown in Figure 1" show ng one de in oyed and retracted

posi tions aWih helagemghovs @d@é'“ﬂ?@ét"ﬂﬁ%t’b’&"ﬂ%ﬂPP%'H%”%W @Mai n- dot t ed

lines only;plkd@HES shdwh K’s&é‘d@é&tﬂo&t@h% Méﬁ%r‘ﬂier@h&ufn@%dsltnﬁhé oshown in
Figure 1 with all bl.ades shown chai.n-dotte ines in retracted positions

and one bl a%léefeﬂfﬂﬂ""é*ﬁ'%ﬁuffﬁ“‘?st '§ted%ﬁ5’lt'69'éﬂ‘dd%"‘l"?‘? ﬁhraF'H’@YW%‘iﬁdf urther show ng
positions oétaworrse;no;cg‘ tt@a/éxtaﬁtred@édaurfaces i ntersecti ng, and | ocated at

radi al |y spaced st ati gns._a he ded, bl ad ure a set of
sections (I abel Lfiptge ﬁagﬁ&r?}%&fzéﬁ Sﬁfﬁﬁ@@ 45D @8R 'ghpl? eﬁl?sg%%@eéo of

retract esl bindigse aD of hetrdfcsan Bladgst of stheofan/ligbhetromtn Mbhwptncailymn gigues 10; Figure
13 is a gragh of heights above a datum hei ght of inner and outer edges of a

bl ade of the“fan/light shown in Figure 1, as a function of circunferential
posi ti on when t Héguse 43ds agraph dhe@hmnwa aptatumiheight pf ignerantdodter a gr aph of

radial di stapes JEERLIADRBRFLIDRh FRARES, 8 adtigdr of Lo fanil i oht

shown in Figure as a functi CII‘C erentl osi tion when the bl ade
isin a ret¢l@éﬂé@ephﬁllppﬁl§ﬂnwhﬁgmeeb|§® qssnargtr%qiw B?S“PQS! ghts above a datum

hei ght p§ inner gdide A4ti€h fg?éiﬂeo? r&ialdidtailestiRe & inhBPaddbitet 8desshown in

Figure 1, as a function o
of a blade of the fan/light shown in Figure 1, as a function of cnrcumferentlal

' posmon when the blade is in a retracted position;
_ Figure 15 isa graph of heights above a datum height of inner and outer
edges of all bladés of the fanllight"shoWn.in Figure 1, as a fu_nction of
20  circumferential position when the blades are in their retracted positions;
Figufe 16 is a set of cross-sections df the extended blade shown in
Figure 11 taken on planes_ 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 on 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 DESCR|PTION OF PREFERRED EMBODIMENTS
30 . ~ Figures 1 to 8 show a fan/light 10 accordlng to the invention. Fanllrght'
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. Fanflight 10 also has fan blades 1, 2, 3
and 4 that are rotatable by an electric motor (not s‘hown)labout an upright axis



circunferential position when the blades are in their retracted positions;
Figure 16 is a set of cross-sections of the extended bl ade shown in Figure
1 1 takerworroplsness tangential to the arcs shown therei rcamunzwsmersd 1 to
8; Figure 17 is a graph of an angle oft i ncidence to the horizontal of the
extended fan bl ade shown in Figure 11 as a function of radial position on
the blade; Figure 18 is a graph of the chord.of the extended bl ade shown in
Fi gure 11 ads5aobsaiowittotubofar saspord 13 b telaztricomotoh and fiediempDiteé Al LED

DESCRI PTI ON_OF EFERR E i fan/light 10
according t 8%?5%1 %%Pé%ﬂﬁgxﬁw‘%kﬁ}%ﬁl Ef‘%‘“ﬁ%@ é'ezr"\@ﬁ%ro %Pwa?' g bowl I?l ke
transl ucent seppliedsonoegh the tubular sippost ‘rﬁoiiheemths lobaknowndype, widehi c | anmp
(not shown) 91 ‘T’Iln '“f l?é) hft ok 2GBaBng § Wc@é’ G(ridtR &\ﬁﬁ)\ﬁl port 13 in
known manner. al 6 “has Fan ades '1 that are

rot at abl & by:eatnal@awtytlmvdmmsoece(v@tthgIudwiﬁrsagmrt 1&rﬁﬁﬂdﬁ$@¢lﬂ2é§<| s15 coaxi al
w th tubular CirQHEARD Ln]v? wT&%téﬂa@%rakfé 1r50t or and the |anp are operable

separately or to roma source electric tpower that is supplied

t hrough t he tubugﬁﬂe%ﬁpﬁtﬂa@hﬂte‘"ﬂ%‘%ﬂﬁo*@ eperatingRRfians showliie| v used

in ceili hg'frﬁwesi@ts 41@57 WhéP i oL Rewitched oﬁwmtréaqtolé)h@wn) with a
central cavity i s received the tubul ar closure 12 is

circular in pﬁF‘Hﬂ"‘WW“ 'Eézl'ﬂ%?%a 45 apd gwhen thg '38@5 %SW“CEG@&E?EP% end
out war dlig t @ehdiofapeitiah ises. mﬁ b;amowshcmbu sheFifilids 11 43s photaly 7 when

the notor is _swiched and C i,nto pqgsjtians. shown in
Figures 3, uPPgjtedan %ﬂ%ﬂgﬁu? fé 44‘ Pgﬁéﬂdéﬁf{.esﬂ‘lﬁ' RINRS! of

rotati ondi S- as;s&!“swshdppd,as lcoatkial. withethla ratatiorodxid | 8 déthelmdtor angbisvot al | y
supported on_a bl ort 0l ate . A wi th bl ades
1- 4, is di g%urgﬂgtb@'& |srs(:8 ngaIA dectoﬁétiv eugg‘fp&?‘ |F tg)% 'sg%?;gk%s&%@%t he not or
and i s secuseppdrod ebeventbe biadesdas# minen thejoarerimthiefelded posiioneshov® i s secur ed

on the pp e blades 1 - 4 when they are in the folded
p03|t|o§§ sﬁ{ﬁﬂﬂ“gqg% GEHSBB 4, 6 and 8. Pivoting of blades 1 - 4 on bl ade

support plate 14PlV9tlrF.%@fﬂ&€!qu1e1 ‘&Oablﬂd? 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 sw1tched on, blades 1 - 4 pwot outwardly under the mfluence of
_oentnfugal force pivoting around their respective pivot axes 21 - 24 until the
20 operatlng p03|t|ons 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, 8 and 8, again plvotmg about their respective axes 21 -
24, _ ' ‘ , ' :
I international patent No. publicatién 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 ins_tead of the four blades 1 -4 of fan/light 10. The present
invention in i{s 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. _ ,
- |n 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 Villella, now briefly described. Figure 9 (similar to



axes 21, 22, 23 and 24 parallel to the axis 15 of rotation of the notor.
When the notor is swtched on, blades 1 - 4 pivot outwardly under the
i nfl uencewofmantrssf ugal force, pivoting around their respeakiosmop7yot axes

21 - 24, until the operating positions shown in Figures 1, 2, 5 and 7 are
reached. Wen the notor is switched off, blades 1 - 4 are retracted to
their stowed positions as shown in Figures 3, 4, 6 and 8, again pivoting
angU_t t[‘?'#ig%WZOO 7il/|é(l)lg’§ X ca@ilan)al?&ﬂvsz%@uﬁd&%@hﬂ@tii(ll)cﬁf%hlldﬂakﬁfaﬁll' NG
publication ) ¢ ased on | nternatjon at ent i cation :
BT AUROO SRS AP OR PAeP PSS SRRATUNEBSR LS LetsF Hoc2ae n it s

enti rgty me.!(leﬂ;)]t@.rﬁlﬁwit%mm;é @sﬁdﬁ@i éihhgde@crib@&hbbsﬂﬁnmylegeaﬁ hot |h n )
accordance with the above princi. n ran ng, a it wth three
bl ades i nsPB3AMEAS NS Wigd 'Blﬂé?d‘@@d%ﬁ“e?]ﬂ pﬁ“?@ﬁﬂﬁ%ﬁ{e %_po%?iat resent

i nvent i pn 367isiring shapédandeskoundbid metot 34 foftel mtatingacasimgdgpeee Wi th the
principles _and arrangenent se £, : a’ .s¢l osure save for the
use of thepr?gaysq%rnggg n _soé?s}t%gq%tgéﬁ%rgwthﬁts?oﬁﬁggggt i cul ar,

synchroni zat i oiSeobredhelgyw blatle sgppast/aaterit isfa sunggbas 38. (The termil“sunei r

retractio S . L@l i f ades of the
approach gqe_sagﬁ%gg% %d{%ﬁpélﬁgﬁeaar{gév Fc?a&?ﬁ?@g%&d&fﬁg%@g %geﬁé 9 (simlar

t oFi gur e Wwhfre firefees 1oee geasibatiroeshies withshymber of (njarefafybpgaso of Villella's
fan/light IS i i JeleTals ' ee bl ades 3
1, 32 B %@sz@‘gﬁ B pRén) ouned ggﬁiéég st g?h%%nﬁgg?gﬁ%iﬂubassenbl y
30 are notsupper plate36 i mawyed tsmatar34¢ ard isjabiajtoyplateabeutits @xiscat i on. ) Bl ade

support pl@iafvef duppbitpats RBEPALsHRGIWRE Slih §8arl 18 Atglbnctdry (@ehrd £ rotating
casing type previously nentioned) so as to rot at? {?Hergvmth inits own

pl ane. Sect? W bhieagh Bf which selpissias iigaspeciatgdione 9T blgey@dr 388, (The term
"SUP gear;\%\kﬁs BetweeH Ste @tawied dnd Speratirighsitiohs. Eachof gabisetll pdRiset ary gearing
syst ens ere |

b MR I MY T B O SN St
34 when sugpotisteflonbef Bades 3o 38tand cao romteowittdd suppult platesdl. heo rot at e
oo G415t B R P ey VB Bl IR 020 0 are
of bl ades tBerbselvé3all at the same radius as each other from the rotation axis 35 of
motor 34. The effect of this arrangement is that provided blades 31 - 33 are
20 identical and identically positioned in their working positions relaﬁve to support
plate 36, they will b'e kept synchronized-always' when they pivot between their
operating and retracted ‘positibns. v : _
To rétract'blades 31 - 33 when motor 34 is switched off, coil springs 44
are provided. One end of each spn'ng is sec.ured to a formation 46 depending
25 from support.pléte 36 and the other end is secured to a formation 48 _
-depending from sun gear 38. Coil springs 44 are arranged to be intension -
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 stépped, springs 44 urge sun gea; 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 Viliella.



pi vots between its stowed and operating positions. Each of gears 4 1 - 43
Is secured to a short shaft (not visible) that passes downwardly fromits
associ at esoenm/ef1sbl ades 3 1 - 33 and can rotate w thi npsuparods/gpiste 36.
The gears 4 1 -43 are equi spaced aroursd the periphery of sun gear 38 and
are thenselves all at the sane radius as each other fromthe rotation axis
35 of notor 34. The effect of this arrangement is that provided blades 3 1
- 33 are identi CThd waptb adhnttthrsahbygqmwrtﬁmﬂreefdun bladéwel - Awfithké Nng- positi ons

relative Qe PR ol i ARIoN L ISRl KISILAY RlRl veyS vhen

t hey pi vot ween t elr op 2ra g 0 retract
bl ades 3 1te pasonmmllemnmemTherewroublrwobrovlﬂed ﬁmrblasptamgearM are

provi ded. Qg oiin o @GHIaBA Ykl PEGY Rltebf o 86 WLiPAC4P depending

from support pﬁate 3 er en S secure ornmation 48
dependi Ag fartzsmdémsgeaeare(sot shomin, Byfraayiyalent tossun gﬁaféﬁ%éﬂd gachhe in tension
when Dbl ade%s@b&atedﬁrﬁh%hébldaet hei r retract ed posrtlon and are extended as
centrifugal force ur blades 3 1 - when notor 34 is started. Wen

nmotor 34 is stolftegfo '§Wﬂ9rf@§¢ﬁ2$'°lﬁ‘r ge'"blama@sé'medéeawa%% hré del ative to
support pl pivetai¢ nﬁﬂ’m% tb%ub@érl Fﬁte H‘@séélnﬂéi@?suﬁllér to s@gportplatd 36 t her
n

i nfornmation n s re this arran t for bl ade

synchr oni zéﬂgéﬁn‘g‘ﬁﬂ‘@% rtegraﬁte fhgrsa&fnw%a?rg'& 3(?1’1{33 i ted publication
or;] Vi Inl)le:jl aua’dmsemw 30 Haskewer, iths Smphamemrddwamesmrades 1 - 4 of
t he enbodi

nt resen ven e describe be readily
apparent . t(g’aﬁigf on a%%ﬁﬁ"é@'ﬁl"‘ﬁ{{ﬂﬁﬁ '?ﬁs?qoqéﬁ ”""{h%hﬁe&’ d \b?’ﬂ'gd four
pl anet ary gezans lifnited tosthiswyrtidudar faoflight oesttuction g"ElweDnrﬁrg(lratrona)ldl nst ead of
t hree, equi r e I t uival ent to sun
gear 38) anﬁgﬁgﬁﬂe"gé’gg@g% ed @8%9g%gpéf&ég?%tﬁg%thgﬁow ng descri ption,
it will becarstmetionst drk tofansireguiting retractablgbladesiand withouttamy lightingupport pl at e
14 essqgti gl é‘mﬁym | ar to support plate 36 and synchroni zed and retracted

in the sane as blades 3 1 - 33 of subasserrbI¥ 30. However, it is
enphasi zed thatThmeae@bmﬁ@ewegagmﬁmntmmﬂe 110 wijll ngydbe he way t hat

they "nest yelQmed! thad\é’Qer- 48k RidnRdd & SrobMe &h/light 10 with a useful

balance between satlsfactory 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 er_loug.h to previde a
reasonably dif_fusé lighting effect. The blades 1 — 4 are intended to lie
substantially above the translucent enclosure 12 when retracted. In the
embodiment shown and described herein, the enclosure 12 has a diameter
that is about 39% 6f the overall diameter. of ranﬂight 10 with its blades 1 -4

25 extended for operatio'n. The diameter of the hub of a conventional ceiling fan
or fanllight 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 cornpact |
folding, 'with blédes 1 - 4 above enclosure 12, but the more difficult rt isto

30 provide satisfactory air moving performance at normal fan rotational speeds.
A range of from abo'ut.36% to about 42% for the _ébove ratio is believed to be
posérble by'straightforward adabtation of the blade shabes as described
herein, but a figure in the region of 38% to 40% is preferred.



nmeans limted to this particular fan/light construction. The configuration
and arrangenent of blades 1-4 could be applied to fan/lights of other

const ructworne1oa3disso fans requiring retractabl e bl ades a&ou/At2008:m0187any

| i ghting capability. The blades 1 - 4aand their arrangenment in fan/light 10
wi |l now be described. Blades 1 - 4 are intended to provide fan/light 10
with a useful balance between satisfactory air-noving perfornmance,

conpact ness wherThHelgzobictges blates 13- 4 Wil e ddsavibel helow byrefararcdead or f ol ded)

position, together with .a dianeter _of the Lr lucent ,encl.osure 12 that is
| ar ge enoug?l n&)’%ﬁ?ﬁ% NS 8%@833’5_’:@”&?%ﬁ)ug'é&?f‘dﬂh%%mgma 'gi’.vanTh'e bl ades 1
- 4 are intdesef Figord 1@ enolostransa ialrépresdrdedsitiply by tsneitouzzmuterncl osure 12

when retrac ‘ | nent .deser . . ' t he encl osure
12 has a di é%@pg@gh@%ﬂm%gégﬁ ‘ﬁﬁf%ﬁg?ﬁggb"v‘g’:‘gﬁ 3beifeiBbba 1o o1 ght 10
wi th itsS blpasdions, blade &in soliddides and thesotherisamchaindotied limeseandbladee hub of a

conventi onaj ; L f : i j : tiabl | ades is
typically ?m'asﬁqéér_é%ar{llﬁggﬁ}é %li&pﬁgégefeﬂ?gﬁ B‘(Si)#%onr{étﬁeé(d%g\}erk%ﬁ% bl ades. The
| ar ger t he $Hbstantially identisablosagh othey and areygefiarally spieitaishapeduhe: 6f | t he

easi er it igcheBRt sé BS1d R0WheR TERcied, wAIFRAS bnbiBssle paripMérahedjeades 1 - 4
above enclosure 12, but the nore difficult it is to provide satisfactory

ai r movi ng #feandATeHRE hemotes (e shewm butsientred 9a1axispEadEhe RIVRLHEE of from
about 3690 t P apPpHfe £H6cnPlo robEeRRRBIE- 6 tdpetiveliiFiRire 41} 6 tifddeossi bl e by

straightforward adaptation of the bl ade shapes as descr)bed herein, but a
figure in théandd B‘r?"d?t'%@}g) ?Qﬁltlﬂjb)é‘?ggﬁﬁéf et S&e’?ﬂ&k’(‘jé‘ﬁﬁﬁﬁ?yp%f bl ades 1 -
4 will be d@@éreinge)d%bebo\restmcui@i\ﬁutamnﬁbhrqumﬁtﬁ.é pestsaipt‘sSaed foons def i ned
in Figures 10 an '

is repr esenlglﬁ‘lle %i"h%ﬁléz"ﬂg@yﬁtd[]@*‘ﬁ‘%%ﬁ? éltl?r%o'ﬁ‘ll"é ner%lg'ﬂqlﬁoeg?gt&i{?gébl%? egf: nggri 1 ’
4 are all sfooblkaden ivits retraetedrpasitienr retracted positions, blade 1 in solid
solid | Thes  n' HEIRT 4L gt 0 8% crgViy 308w, Bfotubg P00, STPUN 1
i denti cal tdodkaise whereseanfibraaboye ids td be urdsgratopd howpygieat i . e. of arcuate
LA ound SIS0t SRS ol Rl D SIS 00
term “counter-clockwise” would be applicable where in the present dfescripptilo\r/to axes
“clockwise” now appears, including in the definitions given below of the terms
20 “next blade” and “previous blade”. (Note that for cbuntepclockﬁvise 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.) _ .
" Inrelation to any given one of blades 1 — 4, the term “next blade” refers
i to the blade whose pivot axis is 90 degreeé in the rotation direction (herg
25  clockwise) from the pivot axis of the given blade, and the term “previous
" blade” refers to the blade whose inot axis is 90 degrees in a counter-
| direction oppo.s.ite 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 tﬁe previous blade is blade 4. The blade shape will be described
30  mainly by reference to blade 1 for éonvenien'oe, noting that blades 1 — 4 are
substantially identical. o
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



21 - 24 are adjacent to root ends 5 1 - 54 respectively (Figure 11) of
blades 1 - 4 and in their retracted position the blades 1 - 4 extend

cl ockwi sewbaotwg3z156free ends) 6 1 - 64 respectively. |tecTaunbes/wistth the
postscript "a" are for blade 1 in itsidepl oyed position and item nunbers
with the postscript "b" are for blade 1 in its retracted position. Blades 1
- 4 of fan/light 10 are shown (by arrow 7) as rotating cl ockwi se when seen
f r om above.Figurei1® dnd i ehount &y is¢ aioth draled ¢hetad babd sindilan pEmectddbidni se rot ati on

coul d equad%%f?%egbqoérpg léqgs%ﬁ’ﬁs?mb% cpse the term"counter-clockw se"

woul d be a presen ‘description "cl ockw se" now
appear s, i ncl udFogdiscussion aféfie biate shapegram theopodintofofew bE terms "next bl ade”

o a"be roatTodynafhe ondrAb Al Unch B & Udiceq SoBRNBGI Y REHAT 11 B! A0eD

woul d be ma erred that each
bl ade' s 4 eannﬂgeleldg@e pections taken caaairfaers that arereylingriceh Cp@der\Whg‘ﬂOen one of

bl ades 1 - gis {4)18nl WdBted it tmngqfdlalfyﬁﬁﬁﬁéd Ia?ar’i l%n&'aadié‘dé’%?ése pivot axis is

90 degrees In the rotation direction ere cl oc WISG fromthe pl vot axis

of the gi vawmbestt] tafin Flserecb‘rwﬁ'cateeawb§§tfsn§ae'b'ad9rb;Séattoasﬂr?@dm ade whose

pi vot axis a&e%gsa&q&@fﬁt.*aau%feranargd%sﬂheaoe@thadmst(Oethe rotation
direction (i, count er - cl ockw % fromthe_pi (r)atsdI%E’ls of the given

bl ade. Thuss"bﬁtﬁ"?'%b’zﬁ‘m?ne%? ‘Pfle&&@s'i’e with statiogs §d'e ade 2 and the

previ oup blEr bm&d@eﬂstaﬂﬂﬁs bade. shape will be descri bed mainly by
reference to b '

substantially i g@ﬁ'ﬁ' Pt:éfgé nven| ﬁgwlﬂﬂr}h{)%g %}rgg%b%qw des{?é‘?‘fba&efel ative to
each ot her and dpeﬁtmgg)oémsi% momm:m 2ietbitip@ie cepridentativie bimiecbwhemi ent to use
seot i onal L8 PkEL o AbAY S odba B PGS, tbpblidy o e fan @i 15
(theta) to @gmem Tm apdlar168dégteeats chuskodebe blosé tapbiubbalewah@d axis 2 1 of

bl ade 115 F%reg e%%%séltB ré)\jldég IJ&L&%%%Q%@%JIEW@ tc*&r%?éﬁélomrev' ew of

aer odynam c aracteri int position, 1t will be
useful to meh@reredg&aa;ﬁewb@r@bladﬁé !aamw%bgwmme@mqrﬁﬁtanéwe Qéyl i ndrical ,

coax 'ga[a o ad}ud‘e@ﬁ AYigvertappif adnREEA afl pSintivhe the IGHSY an¢ Spaced apart
retracted. This is important in keeplng the overall helght of the group of blades
1 — 4, when retracted, to a compactly small value. Note that if tip 81 where at
20 theta = 180 dégrees, all three of blades 1, 2 and 3 wou_ld overlap at theta= .
180 degrees. ‘ :

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

25 12andis '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, pomons 80
and 82 are formed as a single part, for example by injection molding in a
- suitable pla’stjés material. |
30 - Rootend portibn 80 comprises a plate 84 that lies above and,
approkimately paravllel to support plate ubper 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 synchronlzatlon mechanism as described previously. Root end-



nunbered 1 to 8 in Figure 11 indicate such stations on blade 1. Stations 1
and 8 are respectively at radii of 39% and 97% of the overall fan radius
(i.e. subsDantwvmlisy at the edge of enclosure 12) wi th sPaTiAangosdHo187¢

radi al | y equi spaced between stationsid and 8. Each of blades 1 - 4 pivots
t hrough 180 degrees between its retracted and operating positions. From
axis 2 1 totip 6 1, representative blade 1 when retracted extends from
theta = 0 degtiaeso ﬁmhéh&ﬁrﬂprﬁeamm@d@miﬁﬂbte fbﬁﬁatdmgBBaQBoseTﬂuactaﬁgbe 168

degrees i cho e e ncliose t o b d
bl ade 1 whdBrogp & S4By SIERS doPasctiohoemerRd R AP PR Ep indieds” 26 then”
blade 1 is ptnttﬂm&ﬁampllrmdtatmtdmgmofnmmrtcbauptathOfseleI!mltm) 1 - 4 overlapping

each other-at arp_.y Hﬁlgh%) Fg?ﬁeggrg§§sg#%8%§ rgﬁ%ﬁa%fsﬁ%ﬁ is. inportant in

keepi ng the over & en retracted, to
a conpack | yresmbmtatmsl Mede Nand itsimakt arfd preyioas blatles @ and 4 indheir = 180 degr ees,

all three rees. As can
be seen i nOrEl g%t‘r%eigéiﬂm}f W@@%&@ @l%ﬁnﬁg? Ic%'?éc?vgg%%?&\%?%l stinct
portions, rfanklage 3. Readitfram fanaxis némcm}assrtqﬂne Tiohd dresesdions & 8 ). Wi ch in the
oper ating F&%htsb&’tfbr:ema@@@ﬁp&& ;sﬂféﬂw.s%owwmﬁg BlitePB8g 86 apheenc! osure 12

and i s aerodynam cal shaped facilitate air novenent. Bl ade portion 82
i s support eﬁ?"’éﬁa‘ﬁﬁ"@'é\?@?‘o‘ﬂ 85 $Reh PRoR IR TBFililate cRsRRATSANdStWRANAEI s pi vot abl y

segur8 gdmt 0 slf%@a% wia?%bepbabgré&auy J}ﬁstmﬁurm&}iﬁélgwt&ﬁb@?bm&b | gort i ons 80
an are for a or exanple by injection nolding in a
sui tabl e plpﬁ'i’ﬁe ?&egqs@’? é:d%”rﬁc??fl on 80 conprises a plate 84 that
| i es above and, sgamrgxamt(ejgfm@rralﬂzeghommmﬁm gpbfbladepper surface 46. A

hole 86 in a ermts a shaf t shovvn) to pass through it and
t hr ough tot%?éﬁ'ﬂﬂ%l@rtg?ﬁg"tﬂ?veéﬁ BW‘P"Vﬂ]ga‘?c@"' %0 be secured there to a

pl anet gear (n'oﬂs&bn\ba)besfsédnen]tﬁigime1ewmélrengemtdf(mrtlmr8moﬁ sm as descri bed
8
Do ol saPituERHIAdd 1k iy LGL ROE AT 48 8Radhe e e dDihd

provi'dée a su rong connectlon
bet ween’ porttp|wnmﬁercami@(zennenmrtfaa@msmwmeﬂblme1nﬁ:tatrnet¢dandan angl e of

i nci dence tr%vﬂl aat r%dﬁlé véﬁﬁﬁo&ﬁ!o% rad:us of enclosure penpheral edge 26.
~ Accordingly outer edge 94 of portlon 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 _representatlve blade 1 between theta = 0 degrees and slightly Iess
than theta = 90 degrees, but without contact between blades 1 and 4.
. Betwéen theta = 90 degreés and theta = 165 degrees (sections (g) to ()}
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 surféce 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; consistently with blade 1 having an angle of incidence to the
30 horiiontal so as to move air downward when deployed (see below). Absolute
height figures are used in Figure 13, for a fan/light 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



Figure 12 shows a set of 12 radial sections (i.e. on planes 42) of
representative blade 1 and its next and previous blades 2 and 4 in their
retract edwpasinisorss, each section being | abeled with it®CTonrewsioovsue of
theta for blade 1. Radii fromfan axis 15 increase to the right in sections
(a) to (l1). In each section, blade support plate 14 is shown, with its
outer edge 90 at the sane lateral position on each page to facilitate

conpari son et Weefior bﬁar@%é@nﬁbs&%&ad@ﬂwaa&é ér%ﬁ‘uséaﬁh Riglpe 43ist Wi thin
but is close to the enclosure peripheral ed

%g shov(\% l?n Figure 12).
Sections (d9ra&nflight 3¢ hayiggaa o ﬂﬁWﬁPm’W‘S t"‘{"BrF%{?S&f B1d2RIOY8d ¢ r ansi ti ons
t18 the Cantdfhemg@ﬁfiTﬂbrcum@\bel&gezémfﬂétaQam&has%otmanlmeheaa teen in F: gure
outer edge orti 0 resent ativ very close to
a circul ar %?%Pg'ﬁbé’ﬁffp 88#89'?861"?8 Ea%‘P'mt'ﬁaF Qj?‘ibﬁé‘? Y§"ent red on
fan axi $ loftp®. bl ade 1 is retract.ed and havi ng a radi us very close to the
radi us of enclo her al . edge 6 Accordingly o r 94 of
portion 82 of bl éﬁi’ée? 15 ggrag SQPW‘g’gtt §3@FI({%EQﬂ%p'§éF%%'§) Fﬁéw L the outer
edges of ~nealltof dieiepriev4 dorshdil rasgesctiZe padpheral amgbe(thetaloeositions. Big as shown in

sect i one (Gl ()l - 0 chor MR dflePlbeRRBiy (2) Lo () o

Figure 12 s at~ previ ous resentative bl ade 1
bet ween t haespectideldirgFigute thbesdlsghhe inneesdge h%bbdetsatﬁee@nglegrees but

Wi t hOUtIOCOggdggtangqﬂ Gitar Qb E% Jtaﬁi'ﬂg e?l?e \ﬁﬁ%ﬂ‘f?\QHehQ B?ed’pgﬁldj\egr ees and

theta = 16 rees sectl de 1 i se overlies next
bl ade 2, wrﬂcptgmatél@blade pwetm@ 1b2&-0%333f1d harepat alﬂetﬁrﬂée@@ Ps a graph

showi ng th%éa%wbéd%rebswoﬁa%es%mdw@é  felggecipl representative

bl ade 1 above surface 46 of support function of angle theta.

Inner edge 92 i §igWrgA2r toHagetBer sty EO\gEHdSP I ﬂ;i"\/@ﬁ'rv%fmféeq)f theta,
consi st ent |pbsW0h§ “rliasa’dﬁrribawﬁogethanwmmjt@nwtwb mudée @ostatling dehhor i zontal so
as to npve 8 s q Io|¥ g_%eﬁg \é\g qute hei ght figures
are useld i rP ?‘és Se” f"é‘ln g z*fﬁ? MM FA M §AA 8\9@'r’eal | swept di aneter
with bl adeSsalnsfacﬁar)daplr@yﬁg peffod24dem Figure 14 is a graph showi ng the
radial distance Jpefween J\ONRL e§99Feights in Figures 13 and 15, representative
blade 1 rises smoothly from its pivot axis 21 (at theta = 0 degrees) fo a point
(at about theta = 90 degrees) where if 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 ceéses to rise ahy higher, as shown by the leveling off and
then decreasln.g 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, oqter
- edge height 84 increases again beyond about theta = 120 degrees. As can be
seen from se;itions (i) to (1) in Figure 12, and from the slight protrusion of '
30 blade 1 shown in Figure 4, this optional feature means tﬁat some slight
sacrifice of compactness in the blade nesting arangement is incurred
(although without any increase in overall height 96), it is believed to be
aerodynamlcally desirable, as set out later herein, and so is preferred.



92 and outer edge 94 of representative blade 1 when in its retracted
positionas t function of angle theta. Absolute radial distances are used in
Fi gure 13wofworo/mw7fsan/ 1ight 10 having an overall swept dipamettaooswioisrsbl ades
1.-4 depl oyed of 1200nm The curve beSween data points has not been
extended to the data point for theta = 165 degrees because that point is
affected by rounding of tip 61. Figure 15 is a graph showi ng the sane data
as Figure 13, briguneo\8 dzor beinterprietel axckepartial-pictuienofitiade 1 pe $vendd ve

peri pher al . , ) ROST L he:initi e N d f
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maxi mum val ue g’f‘ alqgft'aﬁttgggé'g gg%t ' 3$'?%5fa€s§r?ﬂuasttinﬂ\§/4°gythqud6e@ag§g about theta
= 105 degr ezmsonahly efficientie when ddployed-angliotating abaut fap axisatd, satheer renai ni ng
appr oxi,gat be : = r -4 heta = 120
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degrees, outer edge I'ncreases agal n beyond about theta = 120
degrees. AJhearrsiie Figsen 11 thatestoumbrrsd & ¥ e2Presert A sef gLsRecE23Pathind from t he
slight pr Obfllhhaﬁeéi sOffaddsaHRihl wiOWs 1B ahitl Sadifilydspachl apart Aigivabh f eat ure means

t hat sone s g t - . ] , ; . . -
“the downward 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. | ' _
it is 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 19, 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.



sacrifice of conpactness in the blade nesting arrangenent is incurred

(al though without any increase in overall height 96), it is believed to be
aer odynamvoablopsdessi rabl e, as set out |ater herein, andPswATR008/001874
preferred. Figure 13 can be interpreter® as a partial picture of blade 1 as
It would appear if projected on an imaginary cylindrical surface coaxial
with fan axis, with that surface then being laid flat. It is apparent that
blade 1 in suchF@ul@ msﬂdavsresmcasnﬂvwlsloﬂwm1ekeman@hmrsenfm wing with a

i st ance. f (& Apare, WGinAL Atk tnaTh G e ovbica) aineRBr SRt TR T her o at
a | esser rEﬂhesé andieke appsoximptisnsdo tie gwmswtmmmdnchasurfabeslonner edge

el gnt of (ereREE itk 955 5 € adFBRY . peliEbe SRS iR 160
degreersls Tlappeardilaiddlat de the sectient ofdfigurekip, alade(1|n)10\@ls rtghgtorleft,lm It does not
T "2t oRFERoh 55082 S REH RBPbAUFS oy RRRERdRY ouct on 10
out war d of trafieg edg¢ e4 mfchongseemgetrerghlbhael@tﬂ the viewslifl Figyre 1%areol di ng

neat [y, 1 NSoBodied!thaf thd 18k oBY 843 b Qeelrawers%rr]emremdymef ficiently

when depl oye |ng an axi s 15, so the shapes of bl ades 1-4
as they af md,lttatalcpmwev%qrérﬂquthemow be discussed. The arcs in Figure 11

that ang number ﬁeurle 17 8 dg%@ﬁr%ﬁ&%gﬁﬁh (ej‘ ueoargrréioﬁneaén@e/loltner i cal

surfaces coaxi al th axis-15 art. Al though the

downwar d aihP”W"%l/Of Fﬁ%‘%&ﬁ’i‘t‘"tt'aﬁplqd@hl atlséatwnﬁz tﬂ@t ﬂ'lerl"‘ ag gi alpka preci sely

axial (i. ebemarrﬁlslraledh@tr@ee%ua@loretmliotnrran etgmtewcmervawessaf@rprmrtaces a
reasonabl e wa

to_di'sc reference t he Iy tersectlon
with the cfl9 tt)F/’rﬁr"l E'&F’esﬁs?’gcﬂé’z?a%e Q’Qﬁblhe ¥ RUBYE SEPIRNSA gt en in |tsS
depl oyed pb&tére(e:stlmbteslcﬁthﬁ mdsethafwdzuldbet;lbmlried ih tive mgndersslmmubn of the
representa ade to val ues of th
angl e % g iogg,af Fﬁ%‘é’&%ﬁlﬁ% kl“ﬂq' g% ‘gefoﬁ"ned‘tﬁn%ﬁ%ﬁ%t‘ Rgoe\%nefn retracted. ©
Theta i s | interbéettn tetweasthe eylridripalsiuriaces alrobered l2610§candl ltlade $haped bl ade 1.

In Figure 11, P@o'%l Hfl]s%quqg\% Qhél/ﬂﬂg ?E’m%g?h?ﬁ%%hﬂ S& bl ade 1 were

to be retracted on axl s i s deployed is
di spl aced basg@ddiigcicfsom leading edge 92 to trailing edge 94) of blade tat -

intersections with the cyllndncal surfaces numbered 1 to 8. The chord values
20 are not taken from the approximate sectlons of Figure 186, but are estimates of
the values that would be obtained if the true surfaces of mtersectlon 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 shepe (in
plan view) of the blades. , _
Generally, the blades 1 — 4 thrust air downward (and themselves
36 experience a corresponding reactlve lifting force) as they rotate The
effectiveness of a blade in this (for a given speed of rotatlon) is. believed to be
dependent on, at least, its aerofoil-type cross sectional shape, its incidence to
the horizontal, its size (for exemple its chord as measured from leading edge



fromaxis 15 about the blade pivot axis 21. The value of angle theta
corresponding to a particular feature on deployed blade 1 can be found
usi ng t hewechmmmsriss pl an view of Figure 11 by construct iPog/At2ostdoys7a | i ne
joining point 101 to the feature in cuestion and secondly a |line 102
joining point 101 and passing through axes 21, 15 and 23. Theta is the
angl e between these two lines.Figure 16 shows cross sectional views of

bl ade 1 t akeriralingadgeddha distribstien of hesealepy thehblades dengtintieae) and t he

cylindri cal issHdpacRsseeh ishRhiviie 1 to 8. These are close approxi mations to
t he shapes of the cylindrical surfaces of intersection between stations 1

to 8 and bl ade 1AS genindcross-rertions pbigpresepiatixe blade Lindigura6. | n t he

sections of blesuemvemra@heoﬂanmée&oég E8¥tioh& §hBbb, bekly dtRpdreaddbng edge 92
and tralljn%@e@ge 94 are positioned as shown. Although trailing edge 94 is

of cours® I dgvipitaces are gpneaye anddheif Bﬂﬁerlf?\cqslﬁﬁr"@"% 3Perso positioned
that the triebdingedgeggidading abd;e SZ6f leprisehfative bladeal) e Rlungé®and O

facilitate ari sons apong, t raph show ng al pha (a) ,
the angle ot% nﬁ@l"ﬂ%ﬁggeﬁ gaogt%@ fi%‘ﬂg "Ei%'fverl?sl%‘?ee%)gﬂFi’F'f’(Pe bl ade 1 at
stations 2 Gendraily, Ibeadesammgre);breidrwdaohevelgambénwtareadsfe:ﬂsecmohhe section for

station 7 in Fi %?es]e% tw%l sss‘%‘gtﬁl |"§ﬁ| Ic%ggﬁb%b %géﬂ% 17 are not

taken from the appr oxi drlrﬁtes of the
val ues that of\mmb@rdsiea@'btoa|qm$-sentl¢d)@eaallmwols¢mimh¢rb when degloyedins of Fi gure

16 were | ai |ficrfo%§és {1 ‘éﬁkBQﬂ%{%ﬁpR@dag% t%e“ g%g%%g?eﬁif%q:{d"ée%ﬁee“ lon_between

the cylindrical sur aces nu ure 18 is a graph
showi ng val faetor b¥itstaiemoying peremeance. Ehis opsltlmmeldmaecﬁ*m areatect |y from

| eadi ng edglﬁaﬁ%e?o?lstép’iiat‘éﬂ% ﬁ@%c@tﬂ")nmbé}eaq% i Figthe hglersections wth the

cylindrical surfaces nunbered chord ues are not taken from
t he approxi mat e @%&Q%Hgdﬁ'aﬁedmtéhqm dﬁﬁtbuﬁﬁ"é(%thﬁﬁt)@‘@qﬁﬁmt he val ues that

woul d bes otli@hﬂ@nbnléfaurhﬁosiuﬁglefféd@rélavgeﬁe%ngtmﬁéseeblmuna%ween bl ade 1 and
the cylindrical surfaces nupbered and laid flat. It

e Deen | RGN SmABITY VA 08 I perioYAL TaLiere SHOUILOR AB SIHEY geomat | y
shown does duneentaitionrof dwostedet siosato thé aated (tig) endeSpdH & cbhsentration is A

thought to produce a tendency for high pressure air below the tip area to
“leak” upward over the tip end (61 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, the,-distrib'uﬁon of incidehce aﬁgle
alpha shown in Figure 17 shows that the peak blade incidence of about 20
degrees is at about the radius of station 3 (see Figure 11) and smoothly
decreases with lncreaslng radius to about 10 degrees at statlon 8. (Statlon 3

25 ' corresponds 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 nestlng
of blades 1 — 4 is achievable if this upsweeping is not incorporated, it does

30 appear to be .benef cial to the blades’ performance due to its effect on the
v mc:dence distribution achieved. V o
A further way to influence the I|ft 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) -



conparatively large ratio of the dianeter of enclosure 12 to the overall

di aneter swept by the deployed blades 1 - 4 and the scimtar-Ilike shape (in
pl an vi eW0a@P143g155| ades. Generally, the blades 1 - 4 tRCESU2008/00tRTwNnwar d
(and thensel ves experience a correspoddi ng reactive lifting force) as they
rotate. The effectiveness of a blade in this (for a given speed of
rotation) is believed to be dependent on, at least, its aerofoil-type cross
sectional <shpprsed 'irtmeiwa‘yisrl\emeroilﬂadésm havrin Figurali 1, art effext oethef or exanple its

hor d d.f I I h di b f
chor 35 R nbiE R RE0R BERRHR i b BsRRBIads o oL Pt o o
As seen i n dircemfarerdis diezdtivo mithdlie blage deplnyext, wosildbatighésti at theé gure 16,
bl ades 1 - q‘i‘a&aﬁr’p R roBCE 2d ro&;\éPﬁme?Jbge%ﬁ%e%e%'o%@i thg@‘%%t al$sg9 canbered so

that their aces are concav aces are convex. Their
| eadi ng Seddieiit the ¢eridencly t@g:oadgmraaetllﬁlrfhrmﬁfwéattatmtm@rﬂlraqtee@ are rounded

and thei r tyildsi 1104 asid bEbrRIAPwRAn Herb ARG BSERLA 12.3n0bRE8 iimar e shar p.

General |y, are preterred to aero secti ons.
Repr esent atas\ageplimplen viema és grggtest ataabiontthgtaT 80 dggteee amdr i zontal (and is of

canber ed aﬁi’r@ér@éélvéw %%%cé@ﬁWa?db)th@%renHt(& Rir‘r‘é’éreé‘é}ﬁaﬂ‘d%%léde W@ depl oyed,
it crosses the enclosure peripheral edge 26, and this is believed to be one

factor in i988 bgisespiR Figyreott. ﬁ'&ﬁ‘ﬁﬁrﬂpedeQWﬁ%CW%P?’Fqﬁeamﬁ%'H@F%}é 9 al pha

gr eat eryot hafatif’s rhisTedbdbion e8fvek the &%I%ﬂ&fob@i‘oﬂbﬂﬁ%ﬁ@deéﬂdgrbflﬁhegur e 16. It
sirabl e t hat hellft |str i on uent

th ht
Llisst rloggt i ﬁ%ﬁ wien rrBReed aéfq'%‘&is?e‘giatb‘ﬁ’& 2R OPEHéﬂaqqg‘Squeg"%ﬁ?gﬁggs houl d be
general |y gia@thbutiosar yi ng and in particular that there should be no strong
trati th ffect h L ti h
Concent rati on | SSRGS RIST R vemasa oty PG IYEL 2 2i ¢ bel ow
the tip ar eegivoof $tetxbhs 2ipreh 8 betwefalltnmaWayratetaﬂo(- B]dueriortlepoem}mg ative bl ade
ot el vBRHE eh B Ik RaBL RuncPPE Yol LMo Rotid pe po2! | ¥ (and
MoV Ef down

wast i ng “power erefore, the
di st ri but i ‘dhe bliade midtd discrot aagyl \wﬂaarmhtiﬁtﬁ)wﬁhﬁf WaFldgﬁq@fé)eﬁ'ﬂ"eiﬂB\AﬁeQ hat the

peak bl ade débclfl%er'r’%% %el%blﬂﬁtall&%gﬁgﬁﬁ%%écﬁoﬁ ndeeted e BrGHjﬂhBS of station
3 (see F|gure 1 snoot
page allows the distribution of chord with radius to be seen.

~ As mentioned above the blades may be made conveniently by injection
20, mdldlng in suitable plastics materials. As unobtrussveness is a desired feature
"~ of fanflights according to the invention, one way of enhancing this is to provide
that the blades be formed from a transparent or at Ieast translucent material.
This feature is believed to be inventive in itself.
Although the blade stowage arranQément 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 smaliest 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 am about axis 21 of any fnctlon force due to blade



decreases with increasing radius to about 10 degrees at station 8. (Station
3 corresponds very approximately to theta = 60 degrees.) The incidence

di stri butworoshewssin Figure 17 is due in part to the opCronaboswosswepi ng
of the blade trailing edge beyond abat theta = 120 degrees that was

di scussed above. Although a slightly nore conpact nesting of blades 1-4 is
achievable if this upsweeping is not incorporated, it does appear to be
benefi ci al emtadsteesksltademrcae:a&wenm@etudeeomaués apHiftee underlyinge | nci dence

al ong the bPaAE2 EUB, mifihg iareEpolBloralte ok RRFR GBeblbbisnthd i one

i magi nes a startaptar shaped bl ade of constant width along-its length (for
exanpl e for all ) 4or blades 1
T n F gure. 10t ebEpfly o pdetTh RS RLRER Wi itabdBy il 2! TTEG
chord, a$ n&agsweedimenf ndtaisedly alsormeans thiak thedblades when ifiuse raeflen ade

depl oyed, bu,%}gwg?ggmﬁ?hn&bn?{%@ tfs'b% é\Ré?! a{d?zaﬁt geslus%nd:ré eper

therebetvveen I'sS effect an endenc
concent r at eak ala;hltlvmqrﬁgu@«rafr@'masa\te"tqs@wwaacﬂutha@dttheﬁéﬂ,desm%ésm 4 are

not of CO“Sta”t wedﬁd?ucﬁﬁfs%bé BgtthraﬁbﬂBélﬁ lé\ﬁerste@ﬁ’onbb%ﬂénd!béﬂrélzfﬁ seen in

pl an view) greatest at about theta = 90 de rees an ssively
d&eg cu

reduces towéY ﬂ@ megqas theyonly, gogsiale ppe- E‘@ﬁ'r%%’é”’(?@ patjg ngy #s can be seen

in Figuig ldhagehRpfan~adShslR9inaRe Figike<LP ROTB6UIAPBIUSS a8 balatetmtisé at i on 5.
This reduction serves the dual purposes of conpact nesting of .the bl ades

when r et r acPedih ? tiechgicecussed: above) and obtaining the desired blade lift
di stribution. Flﬁgﬂrrmmvédftmmu howlbeatisciededr th fantighta sucdyas thmsea ni ni num i n

th [ . d 3. bef f al -8 d to t
o g S6asTbRd by ef i B b pob e Uoh R s R kB2 e Dt
it woul d bemiaf cbhwpnbé adéngw membdr 1 witich mtr;edvae@mwtﬁgare sepated o t he way

d ib h 6 f th

Sesct| DSBS A a9 A SRR R, e section
be seen. Aspmmlitmwddcralbbaebeﬂefduhaéee reruge eanwiatduringripsis A8esy by

| nj ection "pééi—mag slilaid 56RBhE plRhaSTdaf PrdfattRink 3hA behosdiPRhicH FovRAEess is a

desired fe
require the sun gear to rotate far enough during deployment and retraction for
- any one tooth thereof to élncounter' 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 fanflight described above without

exceeding the scope of the invention as stated.



of fan/lights according to the invention, one way of enhancing this is to
provide that the bl ades be fornmed froma transparent or at |east

transl ucewO 2oaxsrisal . This feature is believed to be i neemiAvUzeosin01878sel f .
Al t hough the bl ade stowage arrangerreg? and net hod descri bed herein provides
for stowage of the blades w thout contact between bl ades, the described

st owage positions of the blades are such that slight saggi ng of one bl ade
so as to causers anot her may not cause failure to deploy. It will be noted
in Figure 12 that the sectional view show ng the snallest clearance between
blade 1 and its next blade 2 is section (g), corresponding to theta 90 "
degrees. THhi.s i A cohbinghkceilmglian and lightdilting l";wmgta puralityrof f@mblades. cl ear ance
and so for fi rst, %’;'%rn act between blades 1 and 2 to occur f after a period
of stowage wi t h8UE 1 &n use, blade 1 should sag slightly. It is thought that
after sudch contact between blades 1 and 2, the tendency to further sagging
would be limte r ion force
due to bl adeconga&{] ?gé;;& t n%%@%ﬁ?ﬁggtﬁgéagéﬁk@éb&ﬁﬁn uPh%ﬁtade 1 and

t he under!yi ng bwaw'sgofthﬁ&bdemfeﬁwqmstpwgdmwpwn#ﬁwe@foysdfa. | ure of

bl ade 1 to depl ﬁgs,ﬁghfan startup. The possibility of blades that are
conparatively thin (so that they may sag over tine if not used) also neans
that the bl.ades when in use may flex upwardly toward their tip ends. This

can it jos bel i eygsh IR Whag BPSItYwEd pEsifidn s witHin grsbbwm)raamut wardly as

wel | as downwardl y than t he hl ades re rigid., .Jhe palt ar shape of
the transl ucent g?%\/ﬁé‘r“pé'@b[ faaﬁo@ggq a’é!ﬁ@\ﬁgé‘ﬁ?‘ée gll'grét fg&'f‘grfgo ?n'%cj t he onloy
possi bl e one. Euﬁm:aashammgtdnﬂﬁori &aniotthenﬂewlbﬁd:ﬁmsmdnaoftlwhlpde| n plan, as

shown in the Fi ul d. an alternative aesthetic
choice. A furt h é%ongﬁaﬁﬁﬂecwggvr dla§§| osed. In fan/lights such as
those descri bed by \/ I[lella in his aforerrentl oned PCT application, the "sun

gear” nmy Conprivafﬁa?@é @gﬁ%e y%ﬁ{ngg@ M&Buét@%@ﬁ%eﬁﬁ%?ﬁ%newe Secured.

for engagenent instead of a co ete gear. This
possi bility, whaedhinits ﬂwe%mﬁdwd@mﬂpb@@ﬂbwﬁﬁ'ﬁGﬁé’c?t%clfﬁg costs arises

because sui t abl g beMIBerPhPitbt SRAndS AP BRE bPING thaie 4 sAtEsIRN whi ch do not

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

(@)  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
\éir 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.



require the sun gear to rotate far enough during deploynent and retraction
for any one tooth thereof to encounter nore than one planet gear. It wll
be readi Iwoappaserss to persons skilled in the art that mamAw0ISa01874
variations and choices can be made to,fhe fan/light described above w thout
exceedi ng the scope of the invention as stated.C-AIM5 1. A conbi ned
ceiling fan and light fitting having a plurality of fan bl ades, wherein:
each bl ade 2.s piAcirabihgd cwiling fad a5d light fittndracqordiog kbtlaimabouierai® upri ght

pi vot axis of the. ) %m&? irifi i i d position;
each bl ade Menggﬁé'%gﬁg?g%%c@ﬂyon IY%’S%‘%%S@%@@?PF@%& adi us from
an upiight fan rtatds conpesedsn hedcamived eeiling)fen andilightf#tighadd on and has an

alr moving port '|9§2:|técl“@élo\!v@hé BRa8 R4 %ﬁ@!;bml bibPEhdple Wihsh SdetdR pRart ends

beyond said specified radius; and eac ade is generally el ongate and
arcuat e Wwhen seé#®W.n 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 parti al lé overlies _ a nei ghbouri ng_one of the bl ades
iri its owrst oeerpeiaed rejing BRANYJISRY fitiegiacaordipg fe C'?‘gj 8528h bl ade

i lni tial |hy L : SSS d}gﬁ%réﬁﬁ!twrba_aihg\éagapdmbwgﬂme@ig@hbombﬂimfi;alactr elaaz hgs di st ance

al ong the ade fromjts pivaQ Xl s end so that. the a hep in its

st owed position ngﬂgbgats)q.yg t&? 85@’"&&?'3“‘&?@ Qﬂs't'f’ﬂge%?edhd@&?rwlo ig bl ade in
its ownj@t owed ped dridost tisendir (roving dortionandetae itipgndics trenidedé.r om a pi vot - axi s
end of the air noving portion towards the tip end of the blade the | eading

edge of the air noving portion first increases in height above the said

dat um hei ghs. and\ tdrabined ceiingliawwandrlightfittihgeacdopding tad ¢laim 3 whereiethght of t he
tip end above the. ' ; ' eel b i adingi ght fitting
according to cl g}eﬁ%\ﬁﬁ@é\g?%@yﬁae@%@i %e%%q'rngga:dggqgs ,apE)r oxlinprat ely a

radi us of a |i ghrortiantdeictinespioon isaid pemitheight withncreasing distenee aeAsi ned ceil i ng

fan and§ight figt idagigtlge 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 substantia!iy centred on the

fan rotation axis.

7. A combined ceiling fan and light fitting according to claim 5 wherein for
each blade when in its stowed poéiiion 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
A30 - 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



| ocat ed bel ow the blade and that is of circular shape when seen in plan
view. 4. A conbined ceiling fan and light fitting according to claim1 or 2
wher ei n twe 203715 edge of the air noving portion of ea&chAlewaoksis a peak
hei ght above the datum height at a pogftion between the pivotaxis end of
the air noving portion and the tip end of the blade. 5. A conbined ceiling
fan and light fitting according to claim3 wherein the hei ght above the

dat um hei ght of a$rsohdadintip the gamefnotipral planerthetingnpos leadinowdepiohes from

sai d peak hei ghty,MidhdinREiBRSIIRg Brafednce al ong the | eadi ng edge toward the
tip end of the blgge. E'S A'\Sconbi %ed ceiling fan and light fitting according
to any one of clains 1 to 4 wherein the air noving portion of each bl ade

has a trailgng edgsmbinad célifgahema nigntfa{nggﬁaéamg&)aam PXinNgRdiRtHe @ circul ar
arc which when the blade is 1n its st ositiogon said is substantially

owe
centred dn the fSaif 8tRAMNIHaLE heightaboxe Heheightnohgxgegd ngdbe | i ght

fitting accordi mgight ofihaisaidsatoad poit.f or each bl ade when in its stowed
position the radial distance between the |leading and trailing edges of the

air noving portion reduces progressively froma nmaxi mum val ue partway al ong
the | ength @f threcambinewceiling faordnddight fittivey akcordieg td amleorie of ataints 18. A

conbined ceilin an and. light fitti accardi t i rein when
all bl ades are ?%%tvﬂ@r?ln&%a%gwow@iptoir'}g)ﬁso(%te%grggﬁlgg @8% @59?%6‘%& a first

poi nt o0t he | eadsitign efithe bidde @ mrazimunrengla @f peidenos tatherterizbmatdtade
overlies its nei, i[%ﬁl'g I | I in..a notional
radi al plane inclu |}r¢é‘ e &%ﬁoﬁgo %gFgE]dVEa |%&ﬁ(j|”2{sh?g?ﬁaib %’ﬁgﬂ?%r{r&er adi us t hana
second poi nt i ndehesasimgevithontreasing gistamee frioat thabpesitianef maximumg edge of the
over | ai n nel ghbauiddigeRbasias o ufePBhoBRace! L ng fan and Iight fitting

according to claim 7 wherein the said first point is at a height above the
dat um hei ght not exceeding the height of the said second point. 9. A

conbi negs cejd,i N\ Ecbindd chilitHan dnkitigRSitAf Acdidify iPafoneddieldis al ai s 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 wheréin 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 déployed position is rédially 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.



to 8 wherein the air noving portion of each blade has in the depl oyed
position of the blade a maxi num angle of incidence to the horizontal at a
posi tion warbwenp7esong the air noving portion the angl ePofi/Atneisdemre
decreasing wth increasing distance fi6om that position of nmaxi mum i nci dence
towards the tip end of the blade. 10.7A conbined ceiling fan and |ight
fitting according to any one of clainms 1 to 9 wherein the air noving
portion hast4a pdscdmbisediclirg fah anddigbiefitiire acm.otdm tocslaimotR @t 13t its

pi vot - axi s end | i ccording to
claim9 or \Amiﬂ%reuﬁ %ﬁmsggﬁ VS% th}oggp aﬁ%ng fabgﬂ{eﬁ{adléédrmw ﬁg portion of
each bl ade at winaie fiansits stowdérmoeltlomtmltﬁadémyexlmmmbm s a maxi mum when t he
blade is in its deployed position is radially inboard of a position at

whi ch the bl ade chord neasured along an arc centred on the fan rotation

axi s is fat . nmadcambined crilinglfan and dghtifitingiacserdingly anvrengraf claimal fitting
according to any, ‘i’@ﬁ/h@?elr?{h"é'dﬁsmawﬁé’séétloYWf%gbﬁ'bltaBE|W~rﬂl of blades is four
and the bl ades' pivot axes are spaced grees apart from each ot her
peripheral | y. %@bewddb%PWFéde@@WPWﬁ@sﬁ Bﬂt\’@ﬁd “Isl'%ﬂ'"g ard rdlindiccor ding to

claim 12 wher ei gg ERlhELsdOR cRbsserelioMbRe’ylIriéBRsUfats cBhtréd oxi s and its
tip end when the blade is in its, stowed 03|t|on subt ends, an angl e of about

160 to 170 degr &&sfagrotatien F’é{ﬁa%ﬂ’}ﬁﬁsﬁﬁ"‘&%%ai&"‘ovﬂ'gc%ﬁ%?'h@ﬁa Y ng fan and
light figting agesvetnnbe bpediiedi ratile aAd tHabmbetigiendeach bl ade pivots through
an angle of about 180 degrees to nove fromits stowed position to its

depl oyed position. 15. A.conbined ceiling fan and light fitting according
to any one 1d. clAatambided ceiling fah ane ilighttfittngedaaconding toganyexniei afclairhs éach bl ade
is upwardly canbered apcay r t di ng and
trailing edgesn?ﬁ'nigwgérem th% aérrrﬁg\gngg%\q%ﬁqgéc'g&%&%ﬁﬁ%l?|r§%+°%gurface centred
on the fan rot atdadingeedge amddh share trailicg edge over a&ietaShmn aljtssalend-on at a

radi us Ret ween Bf&%e%@#‘g?ﬁ %Sﬁséé\&’ln%’? B oRa acg/ nérl cel6. A combined

ceiling Tan and itting accor n to any neo calmsl
centred on the fan rotatlon axis and mtersectmg 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 fitting 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 pIuraIify of elbngate
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 6utwardly
beyond the light fitting, characterized in that leading edges of the



to 15 wherein the air noving section of each bl ade has a rounded | eading
edge and a sharp trailing edge over at |least part of its al ongblade |ength
when seerwOnomv@gsssecti on on a cylindrical surface cencedwnosidoes7iian
rotation axis and intersecting the aij, noving section at a radi us between
the specified radius and the blade tip end. 17. A conbined ceiling fan and
light fitting according to any one of clains 1 to 16 wherein the m ni nrum
hei ght di f f er enbladbewhenin thet ldeplopekt positibristfirsthyoisghwithuinciegsidbade when t he

bl ades are in tr%dri]l%s gé};_gwgQﬁ%%i%%nﬁg%%ggggqﬁé%ga%fe\e/%-,rk 4t he bl ade

overlies its nel ouring conbin cel an and |ight
fitting substandpwhwgrdhs di scl osed herein by reference to Figures 10 to 18
19. A blade for a conbined ceiling fan and light fitting substantially as
di scl osed herein by reference to Fiéﬁres 10 to 18. 20. A conbined ceiling

fan andSli @it f Atcomiinasdsailing fan pndilight fittingsrccerdingfarcdaim P whertidt e pl anf orm

bl ades that canyfBNehdPbMGERareYn HaFstowdd pStiond cdieh BRIdecsBrks St | y stoved
positions above a | %’:%@_fﬂl tting enclosure and secondly d oyed positions

i [ > epl
in which the bl B&@dst Rbaywipaklade which Rartisirreeiyed i 93r ehayg the
characterized i figtitHfigtinglePedstie #ddRtowihel iirlersgest thbeneilying biadeé depl oyed

positions firstly rise wi.th increasjng radi,us beyond the light, fitting
encl osure first séﬂ(?af’l’?éxgg'éq P%Y'“H?Q?h\eg:ﬁi'g@d&i\ﬁﬂﬁ/Q?g\eﬁvegy'ﬂg %%dgonbi ned
ceilingofan and light fitting according to claim 20 wherein when the bl ades
are in theiy, stowed.posj ti.on bl .ade qv. | r fhql t'S
nei ghbour i kG- bl §&8Wﬁﬁ¢eén°e3@9?aﬁ?§ﬁ$g@é?@@a 3%6@@:‘8%5%%@ F2 | Tght fitting
encl osure and bwhenirt eachiviads isipiletally ndmte/tora jatatingohembesanddsaidhp exi sti ng
by virtue of ths?&ﬁ%l;lfigtet%g%gﬁatgﬁkét.ﬂgmgggrI ying bl ade. 22. A conbi ned

g ttin

ceiling fan and according to claim20 or 2 1 wherein each
bl ade is pivotally nounted to a rotating nenber and said gap |ies above

sai d plygt eljske REARMinedRiling PR ﬁmﬁ&ﬁplﬂapagfamnamg bia8lB4 tHak It i NG havi ng
air noving blades that in use exhibit gul'lwi ng dihedral. :
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 geﬁerally 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



24. A conbined ceiling fan and light fitting having a plurality of fan

bl ades, wherein: each blade is pivotally nounted so as to be pivotable
about an wproghi37svot axis of the bl ade between a st owedTaardasioom7and a
depl oyed position; each blade when ingits stowed position lies within a
specified radius froman upright fan'rotati on axis and above a |ight
fitting portion and has an air noving portion that in the depl oyed position
of the bl ade exttemadgetimdondhatai d speci fied radi us; and each bl ade is
general |y el ongate and arcuat e when seen in plan view with concave and

convex sides and in its stowed position extends peripherally wthin said
speci fied radi ug)beteasbibladeswiptrvdapleyeidds smpositianad thae epnaave side

bl adechar act et i 2ed | i fabes SHGAPhAAELIBES HRBGY EXtolsion @ndOSi | oned

that a concave side o forward in e bl ade's direction of
rotati od and so t hatsodhatairagially Qytﬁf@P"fﬁquth@rP'ﬂeﬂ%‘QBT edends bAhgt h ext ends
both outwardly and.fRfweiafl ahd foRdarlijere is a first position partway al ong
the air noving portion of 'the blade at which: the blade's chord as neasured
in a peripheral. direction has a maxi num val ue and a second position

partway al ong t alther@nybrr@stm@smub@aamﬁ/a;t Aeng trosir aovinpipditidnef bl ade has a
maxi mum posi tive an and (c ) the first

f inci hori zont al
position is at a grgh?gﬁ’d é"?‘qﬁ%Haﬁﬁé cgg@oqﬁfngggqr{eiigha 25. A conbi nati on
cei lingof an and- i glgeriphédai. ﬂngedtveﬁpas slrm}(uaurplvahml aridya eécargtpoaitioabl e f an

bl ades, wherein: each said, bl ade lS VO menber that
is rotatabl e about zﬂ?r@ﬁy aé?ﬂg Tl Vérfq é)?{l'%i?{mggﬁq%%% rﬁ?hg@'%l ade is

pi vot abl e bet ween a blade lkaxt 2 chapisind positianangieobipeidatéenty thesi ti on about an
upri ght bl ade pivot hag;&gntgf, angl d fan nenber;

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:

(@)  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) afirst radial plane containing said fan rotation axis and said blade pivot

axis; and



each said bl ade has an el ongate and generally arcuate air noving bl ade
portion that when said blade is in the retracted position of said bl ade
lies withyvoaiease bounded by: (a) an inner cylindricalpcswnthasmocaxi al
with said fan rotation axis and touch%gg an inner edge of said bl ade
portion; (b) an outer cylindrical surface coaxial wth said fan rotation
axi s and touching an outer edge of said blade portion; (c) a first radial

pl ane cont ai ni nqdypai & dedbnd Ridadl pRikedohirNglsSiaifsh DtAdA dxisvaid ut s; and(d) a
second radi al plane ¢on ai ni.ng) %geltq (1;an rotation axis and that touches a
tip of the blade, so4aFs LRG89 th every point on said bl ade portion
is an angl e theta beisathatassduipted bdthweery pointanfsaidbladegodion(d ame and a
radi al plane containing the fan atio X . i,nt. .and within a
cont i nuous secti""or}?l'eo‘#qe bee"Pﬁ 5'313"%%%?%‘”6%8%%&ﬁrﬁ?%g'agg%\‘/\‘g%ﬁds%aﬁa %fi rst and
second radi al plaarescordainidg itenfan retatjen axis aed died pomtrandght above a dat um

hei ght wi th i ncr easi AankeldnindBik SediBfl ofinaRiglersiioNl isdbdwbpner edge
onto a cylindrical surtace coaxial W sald-'fan rotation axis I's concave
downwar ds. 26. /safdfirsbanctizecond padial planesysaid innes edgsrinicranges 8 height f an and

light fitting a%%t;,gig%tﬁrﬁ hiéi;g}ﬁt\ﬂﬁt?in‘&feééhfl@itﬂf@tla;aﬁ%.iagﬁiial?pgojﬁgtiérﬁ& bl ade

according to claim 26 that sufficient exible to be upwar d t owar ds
its tip end wherpaigioges efag enée pickiindrigal surface coaxial with said fan rotation

10 axis is concave downwards.

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. A fan blade according to claim 26 that is sufficiently flexible to bend

upward towards its tip end when used in a ceiling fan.



