
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 requirement 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 described three versions. US Patent 1445402 discloses a light fitting and
ceiling fan n which blades move outwards under centrifugal force when the fan 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
VIllella (see international patent 5 publication WO 20071006096) with a conceak-d and simple blade
movement syriehroniArig arrangemeni that. lends is &t to modern design: 



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. IS
-SUMMARY OF THE INVENTION A combined ceiling fan and light fitting referred to as a fanIlight for
convenience and bre+       The invention relates to fan/lights haying a ploraftg at fan blades move
outwardly to operating positions during Ian operation and inwerdiy to stowed positions when fan operation
ceases, Movement of the fan blades outwardly may be by action of mob-if:Joel 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 mailikint means for example one or more 8 rings.       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, strati as the radius of a translucent enclosure of circular
font' (when seen in plan view) for light emkting devices such as incandesaiint lamps. Each blade when
stowed may overlap at least one other blade.       Oreferred tons and relative positionings.of,blades are
disclosed that are believed to provide a useful balance between the requirements of reasonable air
movement and compact stowage of the Wades when not in use. Thew forms are particulariy
characterized by certain distributions of  incidence, blade chord (dtnce measured front leading edge to
trailing edge) and dihedral. They are preferably of aerofoil cross section with such camber that lower
blade surfaces are concave and upper blade surfaces convex. More wedfically, Me invention provides in
a first aspect a combined S ceiling fan and light fitting having a phirality of fan blades, wherein; di blade is
pivotally mounted so as to be pivotable about an upright 



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
neighbouring one of the blades in its own Mowed posiaon; the combined ceiling fan and light fitting
pharacterS;ed in that: each blade initially rises in height above a datum height with increasing distance
skate the blade from its pivot axis end se that the Wade when In its stowed position overlies the pivot axis
end of the neighbouring blade in its own stowed position and (bwithsing distance from, pivot-axis end ci
the ah moving portion       s 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 dt.,,witwardly whereby to limit the height
of the tip end above the  The tem1 4 neighbouring blade" here mans a Made that is first found by
peripherally (erwaid (i,e, in the direction of fan rotation) from one blade, The phrase ^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 4 means that the blade increases in hei,ght lesser rate
than before the turning down, which may still be positive although that s not to preclude a zero or negative
rate of height increase,  Thus, the loading edge or the airportion of each blade may 



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 seen in plan view; 10The "datum. height may, purely for example, be the height of an
upper, surface of a horizontal platelike member to which each of the blades is Pivotat* mounted as in the
ease of the construction described by       The air moving portion of each blade may have e trailing edge
that when seen in plan view is approximately a circular arc which when the blade '15 is in its stowed
position said is substantially centred on the fan rotation axis. This enrangement allows effectively use of
the available sparl-re above a light fitting portion that is round when seen in plan view Pkoferably, for each
blade when in its stowed position the ,etween the leading and Willing edges of the air movirti portion
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 bp end. More preferably, when all blades: are in
their stowed positions there is r each blade a first polnt on the leading wigs of itr?, aIr ),Inkting portion
where 25 the blade overlies Its neighbouring blade which first point when seen in ki    anal radial plane
including the fan rotation axis ties at a greater radius than a'second point in the same notional plane that
is on the leading edge of the overlain neightioaring blade: Still more preferably, the said ;rat point may be
at a heigh 30 datum height not exceeding the height of the said second point. 



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 pivot-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 the fan rotation axis is at a maxima tie. It is thought (but not asserted) thet thie feature may
smooth the tributon of downward thrust on the air along the blade, so reducing tice,d drag on the blade.
Although adaptable to other numbers of biSes, for example three -We, the number of blades is preferably
four with the lades' pivot axes being 15 spaced 90 degrees apart from each other pedpherati        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 MIS
reas.onable blade within the available stowage spew above the light fitting portion, but 20 without at any
point requidrig 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 i3 given blade size. 25-Preferably, the
air moving section of each blade is upwardly cambered (i.ecconcave downwards) between its loading and
trailing edges when seen in cross-section on a cylindrical 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. 



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-Ili-twin height
differencegeen each blade and its noiglibetinfig blade when the blades are in their stowed positions may
advantageously occur approximately where the blade overlies its neighbouring blade. If an overlying
blade sags slightly, as may be the ease 5 with blades moulded tam certain plastics if left unused for some
time, this arrangement has been found to support the outer part of the blade reasonably contact between'
a blade and its underlying neighbour has been made. The invention provides in another peel a combined
CiUii light fitting having a plurality of elongate and arcuate pianforn blades that n move pivotally about
upright axes between fitly slowed positions above a fight fitting ntosure and secondly deptoyed positions
in which the blades extend outwaelly beyond the light Ming, characterized in that leading edgea of the
Wades when in their deployed positions firstly rise with increasing 15 radius beyond the light fitting
enclosure first and thereafter are cranked downwardly,       ft) this aspect, When the blades 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 shape of the civerlyity blade.       Each blade may be pivotally mounted to a Mating
platelike member avith said gap lying above. said platelike member.       In a third aspect the invention
provides a combined ceiling tan and light fitting having ait moving bk-ales that in ors-3 exhibit guilwing
dihedral. It is 



'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 provides 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 above a lignt fthing portion and has an air moving portion that in the deployed
position of the Wade extends. beyond said specified radius: and 5each blade is generally elongate and
arcuats Wrien seen in pl ..;th concave and convex sides and in its stowed position extends pe pheraily
said ..cified radius between its pivot axis and a go and of the blade, characterized in that ti' each blade
wben deployed is so positioned that a concave side of the 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;
the is a first position partway along the ak oviag, portion of the blade at which the biade's chord as
measured in a peripheral direction has a maximum vaitue and a second position partway along the air
moving portion of the blade at which the blade has a maximum positive angle of Siderite Willie itorizontai;
and  tie hrst position is at a greater radius than the seoond position,            That is, the distributions of
incidence and chord disclosed herein are 20 believed advantageous in themselves apart from the issue or
blade stowage.         The invention further provides a blade ada disclosed. ft is expktOy anded 9'141 



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 certain 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 said blade is pivotally mounted to a fan member that is 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 :onion that when said blade is in he retracted position of said blade ties wthn a space
bounded by: (a)an inner cylindrical surface coaSt with a'n rotation axis and touching an.irmar edge of said
blade porde LU (b)an outer czylindrical surface coaxial with saidaxis and touching an outer edge of said
blade portion; (a)a first radial plane containing said fan rotation axis-anti said blade pivot axis; and (d)a
second radial plane containing said tan rotation axis and that touth ISa tip of the Nade, 



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/0as
section of the /Ma:tapes-don that lies between saki 20 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 said blade said inner edge 2.5 increases in height above said datum height with
increasing theta urd maximum value of the inner edge height is first reached at a point thereon *nose
value of theta is less then the value of theta at the blade tip.       Within said continuous section and for
theta values greater than the smallest value at which said inner edge has its maximum height above said
30 datum height, the height of said inner edge may decrease With increasing icta. This particular
embodiment corresponds to the preferred embodiment described in detail herein,  suchthe other preferred
festuws propotons and relathe.       ning of the bkades as described herein may also be applieduding as
to the blade trailing edge shape.    Further features, preferences and inventive concepts are iselese in
following detailed description and appended claims       In this specification including in the appended
claim the vs rd 'comprise; (and derivatives such as c!comprng*, "comprisee rtd 'comprised') when used in
relatioo to a set of integers, elements Or steps is not to te taken as precluding the possibility that other
integers elements or steps are present or able to befinoluded.       In order that the invention my be better
understood there wiii now be described, nen-limitingly, 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 inventionwith 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 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 shown 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 7 is a side view of the fanlight of Figure 1, WITh itgii fun blades shown deployed to
Meir operating positions; Figure 8 is a side view of the fanilight of Figureblades 30 ,shown their folded,
non-operating positions;       Figure i is a perspective view from below of a subassembly of a fan/light With
retractable tan blades described in international Patent Publication No. WO 2g071000013111 by Viiialle;
Figure 10 ia a schematic plan view of the tanIlig'nt shown in Figure 1 showing one blade in both deployed
and retracted positions and the other blades in retracted positionS and ehain-dotted lines only;     Figure
11 is a schematic plan view of the 'fan/light shown in Figure 1 Ii alI blades shown in chain4atlet-1 lines in
retracted por.dhoris and one also shown in its deployed position the view further showing positions a a set
of cylindrical surfaces intersecting, and located at radially spaced stations along, the extended blade;
Figure 12 is a set of sections (labeled a -- on radial planes as defined 10 of retracted blades of the
fan/light shown sthernalicaily in Figure 



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 circumferenti&. 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 positions;       Figure 16 is a set of cross-soctions of the exten&id blade shown in Figure 11
taken on planes tangential to the taros shown therein an numbered 1 to 8:          Figure 17 is a graph ot
an .angle of incidence to the horizontal of the 25 extended fan blade shown in Figure 11 as a forictim of
radial positiai on the blade; we 18 is a graph of therd,of the extended blade eke Figure 11 as a function of
radial position on the Wade, DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS :30Figures
18 show 8 fan/tight 10 aca,rding 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 la 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   15'soaxiat with tubular support 13. The electric
motor and the lamp are operable separately or together from a source of electric power that is supplied
through the tubular support 13. The motor is of a known tyPe, widely used in ceiling fans, that has a
rotating external casing (not shown) with a 5 ventral cavity in which is received the tubular support 13.
Enclosure 12 is circular in plan view, centered (maxis 15, 



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 supports and 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 and 8.        Pivoting of blades 1 - 4 on blade supper plate 14 is respectively about axLs
21,22. 23 and 24 parallel to the axis 15 of rotation of the motor. When the motor is switched an, blades 1 -
4 pivot outwardly under the influence of Gttnif ifwai force, pivoting around their respective pivot axes 21 -
24, until the 20 opea.ting positions shown in Figures 1,2, 5 and 7 are reached. When the       is switched
off, blades 1 - 4 are retracted to their stowed iliositions as shown in Figures 3, 4, 6 and 8, again piveting
about their respective axes 21 -- 24,        in international patent Na publication WO 2007/0060g6 (based
on International Patent Application No. POT/M.120061000981 by Vitiella), which is incorporated hre :ft in
its enthety by reference, there is described a fan/light generally in accordance with the above principles
and arrangement, albeit with three blades instead of the four blades 1 - 4 of tan/light 10. The present
invention in lts preferred embodiment is made in accordance with the winsipies and arrangement set out
in Walla's disclosure save for the use of the four blades 1 4 instead of three. in particular, synchronization
of the pivoting movement of blades4 and their retraction, may be by means of a simple adaptation to four
blades of the approach disclosed by %Melia, now briefly described Figure 9 (similar to             VeleHa's
publication,/ shows a subassembly 30 of Villella's fan/light comprbing a motor 34, hiade support plate 36
and three blades 31, 32 and 33. (Note: The item numbers used herein to describe subassembiy 30 are
not the same as those used in the cited Vitlotto potilloation.) Blade support plate 36 is ring shaped and
secured to motor 34 (of the rotating casing type previously Mentioned) so as to rotate therewith in _its.
own plane.        Secured below blade Support plate 36 is a sun gear 36, (The term sun gear" is here used
AS it is in the art of so-called planetary gearing systems, where it refers to a gest that meshes with a
number of "planetary" gears 10 arrayed around its periphery.) Sun gear 38 is cc:axial with the motor 34
when support plate 36 is mounted to motor 34, and is 'able to rotate about its axis relative to support ritate
36. Meshing with sun gear 38 are planetary gears 41, 42 and 43, each of which rotates 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 not visible) that passes downwardly from its associated 'one .of blades 31 -- 3'4 and can
rotate within sUppOlt plate 36. The gears $1 -43 are equispaced around the periphery of sun gear 38 and
are 



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 ta a lonrcfl ion 48 depending front Sun gear 38. Coil springs 44 are arranged to be in
tenston when blades, 31:- 33 are in their retracted position and are extended as oentrifugat force urges
biade.s 31 - 33 out when motor 34 is started. When motor 34 is stopped, springs 44 urge sun gv-x.Ar 38
to rotate relative to support plats 34 so as to retract the blades 31 - 33, For further information on, and
options ,elating to, this arrangement for      synchronization and /traction, refer can be made to the cited
publication of  la to persons ski 0 in the art. ThereWould be provided four planetary gears (not shown, but
equ valent to gears 41 --- 4 stead of three, equispathed around the sun gear (not shown, but equivalent to
sun gear 38) and each icted with one blade,       in the following description, it will be: assumed that
biades 1 4 are pivotally mounted to support Mate 14 essentially similar to support plate 36 and
synchronized and retracted in the same way as blades 31 33 of subassembly 30. However, it is
emphasized that the aerodynamic design of blades 1 --- 4 and the way that they 'nest' together when
reiracied are by no means limited to This particular fan/light ormslniefierL The configuration and
arrangement of Wades 1 - 4'poWd be applied to fanlights of other cOnstalctions and to fans Muffing
retractable blades and without any 15capabty. The blades 1 ---4 and Oleg arranqemerst in fanflijht10 will
now be 



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 I - 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 diameter of the hub of a conventional wiling 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 ovenall 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 satisfactoty air moving performance, at
normal fan rotational speeds. A range of from about 36% to about 42% for the above ratio is believed to
be possible by straightforward adaptation of the blade shapes as described herein, but a figure in the
region of 39% to 40% is preferred..        The ge.omeUy of Wadee 1 4 wilt be described below by
reference to quantities and sections defined in Figures 10 and 11. In the schematic plan view of Figure
10, ertalasure 12 is represented simply by its circular outer peripheral edge 26. Blades 1 - 4 are all shown
in outline in their retracted positions, blade I in solid lines and the others in chain-dotted lines, and btade "
also shown in solid lines in its deployed position. Blades 1 - 4 are           Ily identical to each dthe,r and are
vnetalfy scimitar-shaped, La of arcuate form so as to lie, wneri retracted, within the enclosure peripheral
edge 213 and around the motor (n01 shown but centred on axis 15). The pivot axes , 10 21- 24 are
adjacent to root ends 51 - 54 resm,dively (Figure 11) of Wades 1 -4 and in their retracted position the
Wades 1 -- 4 extend clockwise to tips (free ends)- 64 respectively. item numbers with the postscript 'a' are
for blade 1 in its deployed position and item numbers with the postscript ' are for blade I in its retracted
position.        Blades 1 -- 4 of fan/tight 10 are shown thy aritm as rotating clockwise when seen from
above, it is to be understood however, that counter-clockwise rotation could equally well be chosen, in
which case the term "counter-clockwis& would be applicable where in the present des. t`cdOckwisen now
appears, including in the defini&ms given below of the terms 'next blade' and 'previous blade. (Note that
for counterclockwise rotation, the blades Would be made of opposite hand to blades 1 -- 4, as it is
preferred that each blade's 'Aading edge be its concave one.) In relation to any given one Of blades 1 - 4,
the tenn ntixt blade" ;fen 



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.e. 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 identical.       To show how biades 1 4 are arranged relative to each other in nesting
fashionAi-acted, it will be convenient to use section& views on radial planes, he.. planes that include the
fan axis 15: Such a plane 42 is shown in  IS FigUre 10 and ' shown to be tit an angle 0 (theta) to a similar
plane 44 that includes both axis 15 and axis 21 of blade 1.       For discussion of the blade shape from the
point of view of aerodynamic characteristics when in the deployed position, it will be useful to 5 consider
blade sections taken on surf'ams that are cylindrical, coaxial with fan axis 15, and located at stations
radially spaced apart along a blade, Arcs numbered Ito Sin Figure 11 indicate such stations on blade 1.
Stations 8 are resprtively at radii of 39% and 97% of the overall fan radius (i.e. substantially at the edge of
enclosure. 12) with stations'2 -7 radially /0 equispaced between stations 1 and 8, Each Of Wades 1 - 4
pivots through. 180 degreas between its-led and operating positions, From axis 21 to t 61, representative
blade I when retracted extends from theta 0 degrees to theta approximately 180 degrees" The angle 165
degrees is chosen to be close to, but below, 180 degrees so as to pmvide a blade 1 whose tip 61 is well
eear of enclosure peripheral edge 26 when blade 1 is deployed, but with no more than two of Wades 1 -.4
overiapping each other, at any !xi/tit when the blades are retracted. This is important in keeping the
overall height of the group of Wades 1 - 4, when retracted, to a compactly small value. Note that if tip 51
where at theta 180 degrees, all three of blades 1, 2 and 3 would overlap at theta = 180 degrees,       As
can be seen in Figures 1, Sand 7, representative blade 1 has two distinct portions, namely a mot-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 aerodynamicaily 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, 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 to 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. Root end  portion i30 further comprises a Wade end plate formation 88 whose function'is to
provi1e cuftaby strong connection between portions 80 and 82 with t portion 82 inclined at an angle of
incidence to plate 84 (see below). Figure 12 shows a set of 12 radial sections (La on planes 42) of 5
representative blade 1 and its next and previous blades 2 and 4 in their retracted positions, each section
t?eirig labeled with its correct value of thai       de 1. Radii from fan axis 15 increase to the right in sections
(a) to O. in each section, blade support plate 14 is shown, with its outer edge 90 at the same lateral
position on each page to facilitate comparison between the 10 sections. Outer edge 90 lies radialty :Ant
within but is close to the enclosure peripheral edge 26 (not shown in Figure 12),  Sections (a) to (c) of
Figure 12 show how portion 80 of Wade 1 ions to the Cantilevered air-moving portion 82.          an be best
seen in Figure 10. outer edge 94 of portion 82 of representative blade 1 is very 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 try dose to the radius of enclosure peripheral edge 26. Accordingly outer edge 94 of
portion 82 of Nadel lies at atmost exactly the same radius as the outer edges of next and previous blades
2 and 4, except 20(rear tip 61, as shown in sections (ri) to (I) of Figure 12.       Figure 10 and sections (a)
to (0 of Figure 12 show that pre.viouS blade 4 overlies representative biade 1 between Meta =0 degrees
and slightly less than theta rz 90 degrees, but without contact between blades 1 and 4. Retween theta 90
degrees and theta 165 degrees (sections (g) to OD 25 blade 1 itself overties next blade 2, without contact
between blades 1 and 2. 



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 blade 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 radial distance between inner edge 92 and outer edge 94 of representative blade 1
when in its :ended position  as a function of angie theta. Absolute radial distances are usS in Figure 13,
for a fenrlight 10 having an overall swept diameter with Wades 1 - 4 depkled of 1200n1M The Curve
between data points nes not been extended to the data p4,..,int for theta = 165 degrees because that
point is affected by rounding of tip 61:       Figure 5 is a graph showing the same data as Figure 13, but
now for S of Wades I -.4, in their respective peripheral angle (theta) positions, The initials "LE" and 7E"
are used for inner and outer edges 92 and 94 respect Sy in Figure 15. because the inner edge of a blade
is its leading JO edge andouter edge is its trailing edge; when in the deployed position. Nate that the
blade pivot axes 21, 22.23 and 24 are at angles theta of 0 degrees, 90 degrees, 160 degrees and 270
degrees, respectively.       Figure 12 15 together illustrate how biades 1 4 in their retracted positions 'nest'
compactly together without any two blades contacting each IS other. It has been found that the
arrangement shown eon also give satisfactory air incating performance.       As illustrated by the edge
heights in Figures 13 and 15. epiesenlative blade 1 rises smoothly from its pivot axis 21 (at theta = 6
degrees) to a point eta = 90 degrees) where it must overlap and clear the next blade However, instead of
continuing further upward at the same rate towards its 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
iirnits the overall height 96 (Figure 12) above support plate 14 of the group of blades 1 , 4 when refracted.
The maximum value of height 96 occurs for representative blade 1 at about theta 105 degiees. -It will be
noted in Figure 13 and 16 that, after remaining approxiinaly 



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 optional 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 interpretsartial pichire of blade 1 a 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 such a
picture resembles a gull wing, or an aircraft wing with a part:Cu/at font of 5 varying dihedral, firstly rising
with increasing distance1min its root end and ertain point rising no further or at a fewer rate towards its tip
end.         Figure 15 shows that the inner edge height 92 of representative blade 1 becomes lower than
the leading edge height of its next blade 2 for values of theta greater than about 150 degrees. This can be
seen in sections (k) and (0 of Figure 12.R does not mean that there is contact between blades 1 and 2
because the reduction in radial width of blade 1 means that inner 92 of blade 1 is radially outward of the
corresponding edge of blade 2.       Inaddition to folding neatly, the Wades 1.-- 4 must move air
downwards reasonably elTniently when deployed and rotating about fan axis 15,. se the 15 shapes of
blades 1 -4 as they affect air movement will now be diecussed. The arcs in Figure 11 that are numbered 1
-S repiesent a set of spaced aped cylindrical surfaces coaxial with axis-15 and radially spaced apart.
Although the downward air flow through faniiight 10 will not in general be precisely Sal parallel to axis 15)
and therefore occur on such surfaoes, a reasonable 20 way to discuss blade shape Is by reference to the
Intersections with the cylindrical surfaces 1 - 8 or representabve blade 1 when in ifs deployed position. 



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-shaped 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 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 fine 1132
joining point 101 and passing through axes 21, 15 and 23. Theta is the angle between these two  19
Figure 16 shows aoSS ectiona views of b'ade I taken on chorth 100 (see Figure 10) that are tangent to
the cylindrical surfaces of stations Ito 8. These are dose approximations td the shapes of the cylindrical
Surfaces of intersecton between stations 1 to. 8 and Wade 1, as those surfaces would appear if laid flat,
in the sections of Figure 16, blade 1 moves right to left, so the leading edge 92 and trailing edge 94 are
positioned as shown. Although trailing edge 94 is Of course not straSht in ma*, the views in Figuie 18 ara
so positioned that the trailing edge 94 in ail sections Is vertically aligned to facilitate comparisons among
them. Figure 17 is a graph showing alp :a (a), the n of incidence to the tal of representative blade 1 at
stations 2 to 8, the meaning of aighe ustrated in the section for station 7 in Figure 18, The vaiues of atptia
in Figure 17 are not taken from the appiokimate sections of Figure 'le, but are estimates of the values that
would he obtained in the manner shown if i 5 the :sections ot Fic"lure 16 wereat developments of the true
surfaces of section between the cylindrical surfaces numbered 2 to 8 and blade 1. Figure 18 is a graph
showing values of the true chord (i,e. distance measured directty from leading edge 92.10 trailing edge
94) of blade 1 at intersections with the cylindrical surfaces numbered 1 to 8. The chord value 20 are not
taken from the approximate sections of Figure 18, but are estimates of the vaiues that would be obtained
if the true sty-Noes of intersection between blade 1 and the cylindrical surfaces numbered 1 to a were
obtained and laid fiat, lt has, been found that fanlight 10 with blades 1 - 4 having the 



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 blades 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 horizontal, its size (for example its chord as measured from leading edge  to filing edge),
the distribution of thesealong the badets l(span) and its shape s seen in ptan view.        AS seen in the
cross-sectieris of representative blade 1 in Figure 16, blades 1- 4 have an aerofoil-type Gros ictonaii
shape, being cambered so 5 that their lower faces are concave and their upper faces are convex. Their
leading edges (eg leading edge 92 of representative Wade 1) are rounded and their trailing edges (eg
edge 94 of representative blade 1) are sharp. Geneially, blades 1 4 are preferred to have cambered
aerofoil sections,        Rermesentative blade 1 has positive incidence to the horizontal (and is of
cambered aerofoil cross-section) near its pivot end where, when deployed., it crosses the enclosure
peripheral edge 26, and this is believed to be one factor in its air-moving performance. This positive
incidence (aipha greeter than zero, is apparent in the section numbered 1 in Figure 16, It is thought
desirable that the lift distribution (and the consequent c distribution of air moving 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 close 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 6./er the tip end (61 in iepreserilative
blade 1) to the area 20 above the tip area, merely agitating the air tucaUy (and wasting power) rather than
moving it bodily downward. Therefore, the distribution of incidence angle 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 rea.sing radius to about 10 degrees at station 8. (Station 3 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 grees that was discussed above Aithough a Sightly more compact
nesting of blades 1 4 is achievable if this upsweeping is 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 of constant width along its length (ter example for all values of the theta)  deployed in the
way shown for blades 1 4 in Figure 11, an effect of the scimitar shape would be that the blade chord, as
measured in the circumferential direction with the blade deployed, would be highest at the Wade tip and
root end and lower therebetween To offset this effect and so 5 wit the tendency to concentrate the lilting
effect at the tip and root ends, blades 1 - 4 are not of constant wtdth. Refening to Flame 14, the blade
width as seen in plan view) is greatest at about theta = 90 degrees and progressively reduces towards
The tip end (81 for representative blade 1). As can be seen in Figure 11, theta = 90 degrees corresponds
approximately to 10 station 5. This reduction serves the due/ papaws of compact nesting of the blades
when retracted (as discussed above) and obtaining the desired Wade, lift distribution. 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
tip rounding.  



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 of chord 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 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&hod described hecein
provides for stowage of 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 in Figure 12 that lie sectional view showing the smallest clearance between blade 1
and its next blade 2 is section (g), corresponding to theta = 90 30 degrees. This is thought to be a suitable
position for minimurn clearance and         st contact between blades I and 2 to occur Wafter 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 arm about axis 21 at any
friction force due to blade  22 cortiact less than for contact between tip 61 of blade 1 and the underlying
blade 2, thus, limiting the possibility of a failwe of bbade Ito deploy on fan startup, sibility of bIadsly thin ($
sag over time if not used) also mans that the blades when in use may flex upwardlyloward their tip ends.
Fth can it is believed advantageously dire et air Sightly mom outwardly as well as downwardly than if the
blades were rigid,        The particular shape of the translucent lower section 9 of enclosure 2 is by no
means the only possible one. Even a shape that is not of the circular 10 shape in plan, as shown in the
Figures 1 to 7 could be used as an alternative aesthetic choice.       A further invention will now be
disclosed, in fan/lights suet* as those desciibed hyVftl a n his aforementioned PeT application, th sun
gear' may ccmpOse a single member to Which toothed segments are secured for 5 engagement with the
"planet gear, instead of a complete gear: This           which it has been found can reduce manbfadoring
costs arises because suitable sun and planet gear proportions can be chosen which do not require the
sun gearto rotate tar enough during deployment and retraction for any one tooth thereof to encounter
more then one planet gear. 
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1. 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; 

10 eaC?h blade when in its stowed position lies within a specified radius 

from an upright fan rotation axis anq 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 hi its own stowed position; 

20 characterized in that: 

25 

30 

(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 

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 

> 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 datum height. 

it 4II be readily apparent to persons s.kilied in the art that many other variations and choices can he
made 10 the famllght 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 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 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 neighbouring one of the blades in its own stowed position; 20characterized 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 25end 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 ,air moving portion first
increases in height above the said datum 30height and then turns downwardly whereby to limit the
height of 



the tip end above the datum height.  A combined ceiling Pan and light firm according to claim I wherein
said specified radius is approximately a radius of a light fitting portion that is oomprised in the combined
ceiling Ian and light fitting and located below the blade and that is of circa!ar shape when seen in plan
view. 4. A combined cei:ing tan and light fitting according 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 air moving portion and the tip end of the blade. 5. 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 the leading edge toward the tip end
of the blade. 6. A combined cefling fan andlight 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 the 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:Wflq edges cD Me air moving portion
reduces progressively from a maximum value partway along the lencith of the air moving portion towards
the blade tip end, B.A combined ceiling fan anditting according to claim 6 wherein :30when 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 ovedies its neighbouring Wade which first point when seen in a notional radial plane
including the Ian rotation axis lies at a greater radius than  25 a second point in the same notional plane
that is on the leadirig de of the overlain neighbouring blade. 



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 angle of 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 ceiling fan and iight rating
accorthng to any one of claims 1 to 9 wherein the air moving portion has a positive angle of incidence to
l'ontal at its pivot-axis end. A combined -Sting fan and 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 an arc centred on the fan rotation axis is at a maximum value. A combined ceUing fan
andki accorthng toany one of claims 1 to 11 wherein the number of blades is four and the blades pivot
axes are spaced 90 degrees aparteach other peripherally, 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.  



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 downwards) 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 radius 0between the specified radius and the blade tip end, A combined ceiling fan and fight
fitting according to-any one at etaims 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 - 1E5blade length when seen in
cross-section on a cylThdrical 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, 17.A combined ceiling fan and 4tit
fitting according to any one of cialnis 1 20to 16 wherein the minimum height difference between each
Made and its neighbouring blade when the blades are in their stewed positions occurs: approximately
where the blade overlies its neighbouring blade, A combined ceiling fan and light e erenoe to Figures 10
to 18 g subs/closed herSn  A blade for a combined ceiling fan and light fitting substantially as disclosed
herein by reference to Fig10 to 18: 30 20.A combined ceiling fan and Fight fitting having a p5 1y of
elongate 



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 each blade overies a part of its neighbouring Wade which pad is received in a gap
above the light titling enclosure and below the underside of the overlying Wade said gap existing by virtue
of the cranked slug.* of the overlying blade, 22. A combined ceiling fan and light fitting according to claim
20w 21 wherein each blade is pivotally 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 combined ceiling an and light fitting having a plurality of fan biac vithere.in: each iade is pivotally-
mounted so as to be pivotatsie about an up pivot axis of the blade between a stowed position and a
deployed position; each blade when in its stowed position lies within a specified radius from an upright fan
rotation axis and above a tight fitting portion arid has an air moving portion that in the deployed position of
Me blade extends beyond said specilied radiuS; and each blade is generallygate 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 lb end of the blede  2$ charactrzed in that: 



(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 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 horiOntat and (c )the first r.b.)sitio.n is atradius than the second,position. 25.A coinhinatton t.eiling fw
and-/ight fitting comprIsing a pluraWy of able fan blades. wherein:- each said blade is pivotally mounted to
a fan member that is 20rotatabie about an upright fan rotation axis so that said blade is pivotable between
a retracted position and an operating position about an uprkitit blade pivot axis of said fan mernber;
each said blade has an elongate and generally arcuate ak moving blade portion that when said blade is in
the retracted position of 25said blade ties within a space bounded by; (a) an loner cylindrical surface
coaxial with said (an rotatonaxis and touching an inner edge of said blade portion: (b) an outer cylindrical
surface coaxial with said tan rotation axis and touching an outer edge of said blade portion;  ed'a second
radial plant containing said fan rotationand that . es a tip of the Wade, 



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. and 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 light fitting according to any one of clakns Ito 25. A fan blade according to claim 26
that Is sutficenW flexi upward lowaids its tip end when used in a ceiling fan.  30 11-03 GtAiM
DEF1NNC-THEINVENTION.AR,E AS FOLIA t.A CnIbified e;;;;1/31g fan tad light filthig having a plurailty
of that blades; wilatip; aaah biad is pivotally :mowed so to be motable uhou aWane pi vet between a
stnwed pozthion and n$ deployed positioneoh }hod; don H its :awed ooltion, kin& within a ststttahhiad
iudiz item e fan rotation ani:.= and:..d...mve .a light Mt: nn and hsan air tinwina enrtion that, in me dap
oyed pethioa of the black, eatands beyond said speeded radS; end         ;.--nach blade has a mot end, tip,
leading edge and tinning edge and Whef,Ethl the 10 inoeling edge is stepped upwardly at a ioem:en
Anent in its root and and ihian mom vadually indreas% in height. in a direct xi tewaras ith iip  2. A fining as
ahn,na.eleCtn I, ineladMg en ..:An.trie motor toupied to blade imppori, mriong winehz in use, hi N;S:CSI
by thvnaottat about said fon n3i;h110n inek, caoh of the blades being supported by the blade support
nic1103 and motitited for tWaiinn thaw. ith }Aida 'int: axis edative to the hide &ppm means and wherein
:ha Nadi) support means as p.eihtnim outer pmnipSrat edge. end wherein the trailing edges of the blades
are anljacent to said omen peripberat edge whan the blades ate in their SSOWd positions. 
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3. A fitting asetaii.tiattci in e.leint I 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 0ogi decreases in lieight town is its tip; 110each of the bledashitries
motortat 




