5 COMBINED LIGHT FITTING AND CEILING FAN 10 TECHNICAL FIELD The Invention
described herein relates to a combined light fitting and 15 ceiling fan having blades that are compactly
folded when the fan Is not In use and that move outwardly when the fan Is started BACKGROUND
ART Ceiling fans have long been recognized and used as an Inexpensive way to provide
mbvement of air within.rooms of buildings. They aré simple to 20 use and install, safe, and
inexpensive when compared to such alternatives as for example refrigerated and evaporative all:
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 25It is
known to combine ceiling fans with fighting means, as firstly It is a common requirement to provide
ceiling mounted light sources, and secondly it is convenient to provide a single power supply to
operate a combined fan and light fitting. It has also been known to provide ceiling fans with some form
of folding 30 or retracting blade arrantg%)nent. This has been done to improve the appearance of the

fan when it is not operative, 1o GOMBIRPIREELiBH BNGLANB AL INRFANand ease cleaning of the

blades. There have also been a very few examples of combined ceiling fan and light fittings with
retracting blades. Le Velle has described three versions. US 35 Patent 1446402 discloses a light fitting
and ceiling fan in 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 1458348 and

-TECHNICAL FIELD

The invention described herein relates to a combined light fitting and

15 ceiling fan having blades that are compactly folded when the fan is not in' use
and that move outwardly when the fan Is staried
BACKGROUND ART

Ceiling fans have iong been recognized and;used as an inexpensive
way to provide movement of air within rcoms of buildings. They are simple fo

26 use and install, safe, and inexpensive when compared to such alternatives as
for example refrigerated and é\faporative 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.

25 It is known to combine ceiling fans with lighting means, as firstiy itis a
gommon requirement to provide ceiling mounted light sources, and secondly it
is convenient to provide a single power suppiy to operate a combined fan and
light fitting.

It has also been known to provide ceiling fans with some form of folding

30 orreiracting blade arrangemenf. This has been done to improve the
appearance of the fan when it is not oberative, to avoid the collection of dust
on the blades and ease cleaning of the blades.

There have aiso been a very few examples of combined ceiling fan and
light ﬁttings,.with retracting blades. Le Velle has described three versions. US

35 Patent 1445402 discloses a light fitting and ceiling fan in which blades move
outwards under centrifugal force when the fan is switched on, and are '
refracted by springs when the fan is switched off. US Patents 1458348 anq' :



2 2079942 disclose improved versions, in which (unlike the early version of Patent 1446402) the
inward and outward movements of the blades are synchronized. Synchronizing blade movement is
important for preserving satisfactory balance of the rotating parts of the fan, A ceiling fan that is poorly
5 balanced may tend to come 'away from its mounting to the ceiling (potentially presenting a danger),
may be noisier than a properly balanced fan and is,generally unsightly. References in this
specification to certain patents are not intended as or to be taken as an admission that anything

therein forms a p%r?ﬁf e 10 common %eneral kn,owlg_d e in.the art. Cqmbiﬁed calling fans and

light fittings with FLSBIRERIDMRYR IR TS BLY (W%@F&@gﬁi‘f@%ﬁ%ﬁ g the advantages of
both combining lifigiY HéE4RRkHe Bvrar aRd BRWA e raleRltHIs &ipisg @8 The retraction
mechanism descsipashiopibai \@ltetrotibnd abedd hd 63848 & Tappearnsdopveseitfiqult to set up to keep all

_t;lfthdes In good j&@%f&&i&@ﬂ@@n@m MaYoRi8RoRYe aﬂﬁ@ﬁﬁﬁl&éﬁtﬁdﬁ%ﬁﬂ&ih@bwdgi?] folrJ gxsngpli
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2079942 has links that extend fnom eac g ring”, and Is simple 20 in
principle. Howeve? S 1e A 8087y P8(RE MG HANAL SR8 RS HHRBAEE 1 be labour-intensive

and to require so@RNSEIY MEENY. the parts do not lend themselves well to cheap modern production
materials and methods Referemssrinrihizssralfatoctor atet-dy pekaos izztiast infdim=tkedes when they are

partly extended appais didicul 4R AGRIENE AN I s RALIRTEHIA3ARSRS4Re" Detween the links and
the holes acqgmrgg%g;dm%;gg%pgl m]m%g gqlgﬁ_l%xgq[synchronizing ring. As ceiling fans tend to come up
C ow

to operating speed an me to a stop_quite y in Bractice this it is believed can lead to periods of

significant unbalance. ARPHRSIAEURG ﬁ'égdlﬁmgﬁéf? SR RYAPEPIG S B RY070042 is 30 that the
synchronizing mefeieghsrbesner annylendespiie ianngtheralyaniapes pébativseamiaing above the fan
motor, due to the linstriyanisms: gad = &mygrstothatddhicingakde bigdet. design Is difficult, especially. if it

is desired to use a fan FMQEHRITIAIREDBARMNBERHSEY by Le Velle in US Patent 1458348
15 appears to be difficult to set up to keep all blades in good synchronization,
and may also have been difficult to keep in that condition, for example. if the
wires used to connect the blade_:s strefched.,
The different mechanism described in US Patent 2079942 has links
that extend from each blade o a rotatable "synchronizing ring”, and is simple
20  in principle. However, the parts count is quite high and the assembly is
believed to be labour-intensive and to reduire some skill. Further, the parts do
not lend themselves well to cheap modem'producﬁon materials and methods,
Moreover, reasonably accurate synchronization of the blades when they are
partly extended appears difficult to achieve due to the effect of clearances
25" belween the links and the holes accommodating them in the blades and
synchronliing ring. As ceiling fans tend to come up to operating speed and
come 1o a stop quite slowly in practice, this it is believed can lead to perlods of
significant unbalance. : ‘
A further disadvantage of the arrangement of US Patent 2078942 is
30 thatthe sync;hronizing mechanism including the synchronizing ring has to lie
substantially above the fan meotor, due fo the mechanism geometry, so that
achieving a compact design Is difflcult, especially. if it is desired to use a fan
motor of modern casing design.



- 3 - Itis an object of the present invention to at least alleviate the above disadvantages. A further
object is to provide a combined ceiling fan and light fitting with enhanced performance, including in
respect of air moving performance. 5 SUMMARY OF THE INVENTION According to the invention
there is provided a combined ceiling fan and light fitting having folding fan blades comprising: a blade
support means arranged to be rotated by an electric motor; a plurality of fan blades secured to the
blade support means, each blade 10 being pivotable between folded and operative positions about a
blade pivot axis fixed in the blade support means; assdciated with each blade a planet gear arranged
to rotate with that blade; and a sun gear mounted to the blade support means coaxially with the
electric 15 motor and rotatable relative to the blade support means, wherein each planet gear is
arranged to mesh wiittistae phiest gé thhesprigse thénblaniicraie aivess ellavaittieir abspective pivot

axes in sync IRati ' - I ombined ceiling fan and light fitting further
comprises ZCE)] 5%%%1%%%s%ﬁ%%%ﬁ@%%i%%&é%%d%@ ﬁo% {ﬁ%é %@gag)%giﬁ%ﬁs{@ r%e fan blades
being arrangBiing yeéthréolkacey cenfafouzn éerde slindingtio etegtectmbair is@mpegatiedormaricis. further
preferred that in their folded positions, the fan blades lie at least in part above the blade support

means and the sun and planet gears lie below the
5 SUMMARY OF THE INVENTION

According to the invention there is provided a combined ceiling fan and light
fitting having folding fan blades comprising:

a blade support means arranged to be rotated by an electric motor;

a plurality of fan blades secured to the blade support means, each blade

10 being pivotable between folded and operative positions about a blade pivot axis
fixed in the blade support means;

associated with each blade a planet gear arranged to rotate with that blade:
and

a sun gear mounted to the blade support means coaxially with the electric

15 motor and rotatable relative to the blade support means,

wherein each planet gear is arranged to mesh with the planet gear so that
the blades are pivotable about their respective pivot axes in synchronisation with
each other.

Preferably, the combined ceiling fan and light fitting further comprises

20 resilient means arranged to bias the fan blades into their folded positions, the fan
blades being arranged to be unfolded by centrifugal force when the electric motor
is operative.

It is further preferred that in their folded positions, the fan blades lie at least
in part above the blade support means and the sun and planet gears lie below the

25 blade support means. This better conceals the gears and limits accumulation of
dust on the gears.

The blade support means may be secured to a rotatable casing of the
electric motor. This arrangement is convenient where the motor is of the type
having a rotating casing.

30 The combined ceiling fan and light fitting further comprises light generating

means, preferably supported by non-rotating means passing through the electric



25 blade support means. This better conceals the gears and limits accumulation of dust on the gears.
The blade support means may be secured to a rotatable casing of the electric motor. This
arrangement is convenient where the motor is of the type having a rotating casing. 30The combined
ceiling fan and light fitting further comprises light generating means, preferably supported by
non-rotating means passing through the electric - 4 - motor casing. Preferably, said light fitting
means is mounted within an enclosure of which at least a part is translucent, the enclosure being
supported by the non-rotating means passing through4he electric motor casing. 5For minimal visual
impact of the blades when in their folded positions, it is preferred that in their folded positions the fan
blades when seen from above lie substantially within a peripheral boundary of the said enclosure. The
fan blades niapioe easired along their lengths. The fan blades may also be formed to have a

variable angle of inifiacedy L0.he BRFFAIE HhEAI RN NG RRRIPBRRIETRLA, thayangle o

incidence is less at the tips of the blades than at the blades' root ends. In one embodiment, tip

ends of the (Rhtrasirpthalit dpbeisly Gttt eoees incabslingestloseriecabyeiiag ararrpiation the
combined cerl‘qggr{grbggg,{g@ﬁm% iﬁqé“é@%ﬂ?@%&é%&&% .ds of said blades. That is the blades

may have "dihedral” 15 in the sense defined herein, when intheir extended positions. The pivot
axes of the blades e/ Bidsrivhyést atHeraghad drslleladanavittationtasisiofdne prsitiantdtds. This is

not to preclugp,Re-piV RGNS RIENIRS AR drRepigkaion, Ais SherslerlismojRy, however.

The pivot axes may be closer to the motor rotation axis immediately above 20 the blades than
immediately Behsipriialbiamilin a peripheral boundary of the said enclosure.

The fan blades may be cambered along their lengths.
The fan blades may also be formed to have a variable angle of incidence to
10 the horizontal when in their working positions. Preferably, the angle of incidence is
less at the tips of the blades than at the blades' root ends.

In one embodiment, tip ends of the blaydes in their operating positions rotate
in a plane closer to a ceiling from which the combined ceiling fan and light fitting is
suspended than root ends of said blades. That is the blades may have "dihedral"

15 in the sense defined herein, when in their extended positions.

The pivot axes of the blades may be oriented other than parallel to the
rotation axis of the electric motor. This is not to preclude the pivot axes being
oriented parallel to the rotation axis of the electric motor, however.

The pivot axes may be closer to the motor rotation axis immediately above

20 the blades than immediately below the blades.

In another aspect of the invention there is provided a combined ceiling fan
and light fitting having folding fan blades comprising:

a blade support means arranged to be rotated by an electric motor;

a plurality of fan blades secured to the blade support means, each blade

25 being pivotable between folded and operative positions about a blade pivot axis
fixed relative to the blade support means;

each blade having first gear means arranged to rotate with that blade; and

second gear means mounted so as to be rotatable coaxially relative to the
electric motor and the blade support means;

30 wherein each first gear means meshes with the second gear means so that

as the blades pivot between their folded and operative positions they are



In another aspect of the invention there is provided a combined ceiling fan and light fitting having
folding fan blades comprising: a blade support means arranged to be rotated by an electric motor; a
plurality of fan blades secured to the blade support means, each blade 25 being pivotable between
folded and operative positions about a blade pivot axis fixed relative to the blade support means;

each blade having first gear means arranged to rotate with that blade; and second gear means
mounted so as to be rotatable coaxially relative to the electric motor and the blade support means;
30wherein each first gear means meshes with the sedond gear means so that as the blades pivot
between their folded and operative positions they are -5 - constrained to move in synchronisation with
each other because of the meshing of the first and second gear means. In another aspect the
invention pré@dstainad Mg vaimsyitdiey fsatisrydtisacingier besansephiery essHg dind

casing whichyg, mygﬁgggg&t@%@%%rotaﬂon axis; mounting means for fixing an end of the
shatft; blade support means coupled to the casing of the motor for rotation therewith about said

rotation axis; 10a plorangtebrerechifisrinyantonteevid ascpiaadidinsparvinedatdiog fan

blades including:
5 a motor having a shaft and casing which is mounted for rotation about a
rotation axis;
mounting means for fixing an end of the shaft;
blade support means coupled to the casing of the motor for rotation
therewith about said rotation axis;
10 a plurality of blades pivotally mounted on the blade support means for
rotation about blade axes between retracted and extended positions;
biasing means for biasing the blades into their retracted positions;
the arrangement being such that, on operation of the motor, the casing
rotates which causes rotation of the blades about said rotation axis and, due to
15 centrifugal forces, about their respective blade axes into their extended positions
and, on de-activation of the motor, to return to their retracted positions by the
action of the biasing means characterised in that the fitting includes synchronising
means, said synchronising means includes a body which is mounted for rotation
about said rotation axis and is rotatable relative to the blade support means and
20 wherein the body carries first gear teeth which mesh with second teeth coupled to
respective blades whereby the blades are constrained to rotate in synchronism
about their respective blade axes.
The invention also provides a combined ceiling fan and light fitting having
folding fan blades, the fan comprising:
25 (i) a blade support means arranged to be rotated by a motor;
(i) a plurality of fan blades secured to the blade support means, a root
end of each blade being pivotable between folded and operative positions
about a blade pivot axis fixed in the blade support means;
(i)  wherein tip ends of said blades in their operating positions rotate in a
30 plane which is higher than that in which the root ends of said blades rotate;

and



rotation about blade axes between retracted and extended positions; biasing means for biasing the
blades into their retracted positions; the arrangement being such that, on operation of the motor, the
casing rotates which causes rotation of the blades about said rotation axis and, due to 15 centrifugal
forces, about their respective blade axes into their extended positions and, on de-activation of the
motor, to return to their retracted positions by the action of the biasing means characterised in that the
fitting includes synchronising means, said synchronising means includes a body which is mounted for
rotation about said rotation axis and is rotatable relative to the blade support means and 90 wherein
the body carries first gear teeth which mesh with second teeth coupled to respective blades whereby
the blades are constrained to rotate in synchronism about their respective blade axes. The

invention also proviti¥s a cehfseiecceshing faa bled pghisframpheadneridlainglmcalael dovhe fad.
comprising: 25(1)a biaderSHORRTHBRASrlRRACA (B BITAIAEG G TNAURL (U1 AtdrNaOfan blades

secured to the blade support means, a root end of each blade being pivotablé between folded and
operative pofHRE 580 adsa dacpigiiGixis fixed in the blade support means; (iii) wherein tip ends of

said blades in their gpegiinguppBHone spRER Ay SRR Wiisk dsy ghes ibamichalbib it the root

ends of said @Iade? rotate; . (iv)wherein each of the blades is cambered and are concave downward.
The inventiofP2I58 EFW(}@Q combined ceiling fan and light fitting having folding fan blades including:
a blade support means @ahitygeidfao beatateddby v #lgairipmelstr e utadirfaretiiatigmndaxis;

trailing edge, each biade being secured to the blade support means and blade
being pivotable between folded and operative positions about a blade pivot axis
fixed in the blade support means, the blade pivot axis being parallel to or canted
10 relative to the fan rotation axis; and
wherein tips of said blades are, in use, higher than root ends of said blades
and wherein, in cross-section through the blades in their folded positions at a
radial plane which includes the fan rotation axis, the cross-sectional shape of the
blade is defined by upper and lower edges wherein the upper edge includes a
15 convex portion and the lower edge includes a concave portion.
Other preferred and/or additional features of the invention are disclosed in
the following detailed description.
In order that the invention may be better understood there will now be
described, non-limitingly, preferred embodiments of the invention as shown in the
20 attached Figures, of which:
Figure 1 is a perspective view of a combined ceiling fan and light fitting
according to the invention, with its folding blades in working positions;
Figure 2 is a perspective view of the combined ceiling fan and light fitting
shown in Figure 1, now with its folding blades in a stored position;
25 Figure 3 is a perspective view of the combined ceiling fan and light fitting as
shown in Figure 1, partially cut away;
Figure 4 is a further perspective view of the combined ceiling fan and light
fitting as shown in Figure 1, partially cut away;
Figure 5 is a plan view of the combined ceiling fan and light fitting as shown
30 in Figure 1, with its folding blades in working positions;
Figure 6 is a plan view of the combined ceiling fan and light fitting shown in
Figure 2, now with its folding blades in stored positions;



a plurality of fan blades each having a tip, root end, leading edge and trailing edge, each blade being
secured to the blade support means and blade being pivotable between folded and operative positions
about a blade pivot axis fixed in the blade support means, the blade pivot axis being parallel to or
canted 10 relative to the fan rotation axis; and wherein tips of said blades are, in use, higher than root
ends of said blades and wherein, in cross-section through the blades in their folded positions at a
radial plane which includes the fan rotation axis, the cross-sectional shape of the blade is defined by
upper and lower edgespignas ¢l thgstipeeiedgsv ot bldas: ankt tiaiessupestiansans éhe lower edge

includes a concaye.noHiaRsq el B S iRHEABYOLAIAiPABLIS alWR? Mbthigdayention are

disclosed in the foIIowln‘%ﬂ?talled escription. In order that the invention may be better
understood there WTFOBEHRE D&y, non-limitingly, preferred embodiments of the invention as
shown in the 20 attach&EHRySReEWsERMTLIR) 2 Paigh#ad paemplin BlacHiew sRdPbPhAombined ceiling
fan and light fittingeatigentisghe il sdeakkeationiti ddudiaienbidbenivtearkingnedsitions; Figure 2
is a perspective vigwngfrithes@iahingrcatiagitanaasdk ighhfishng shown in Figure 1, now with its folding
blades in a stored posiq'%ur%§§W§&%%§g%%§t%iﬁ%qjg@%@m§d ceiling fan and light fitting

as shown in Figure 1, partially. cu - .. Flgure 4 ; L i i
ceiling fan andgligﬁwﬁﬁﬁ%eigéﬁoﬁgﬁ%‘ﬁpg%%agﬂg@%é&ﬁa/%%}%%ﬁ%eg%%:J”r(:l\é ?; tat";I(fjl?ln\]/ibelCveglf
the combined ceil§#enand light fitting as shown 30 in Figure 1, with its folding blades in working
positions;  10FigDETALER PEACRIEMORNE EohbRTISEEERMBARRENT ght fitting shown in Figure 2,
now with its folding bladgsiia s BARIN®REd celling fan and light fitting 1 according to
the: invention. A combined celling fan and light fitting will herein be referred to
as a fan/light for convenience and breviiy. Fanflight 1 has a bowl-shaped
enclosure 2 in which is mounted at least one electric lamp 3, and is supported
15 from a ceiling by a tubular support 4 in kKnown manner. Fanfight 1 also has
fan blades 12 that are rotatable by an electric motor 6. The electric motor 6
and the lamp 3 are operable separately or together from a source of electric
power that is supplied through 'the tubular support 4, Motor 6 Is of the known’
type, widely usad in ceiling fans, that has a rotaling casing 7 with & central
20  cavity in which is received the tubular support. An extension 8 of fubular
support 4. protrudes below casing 7 and supports non-rotating enclosure 2.
Enclosure 2 includes a transiucent bowl-shaped lower section 9 thatin
use is retained under an upper cover 10 by clips (not shown) arranged ardund
the periphery of cover 10. Lower section 9 is removable (by unclipping) from
25  cover 10 so that lamip 3 can be changed when necessary. Cover 10 is circular
in plan view, as Is lower section 8, and has a conically-shaped central
depression 11 in which is received with clearance the lower part of motor
casing 7. )
An upper cover 90 Is provided on the support 4 above the folded
30  positions of the blades 12, to further enhance appearance and to limit dust
movement ihto the mechanism of the fan/light 1.
Fan/light 1 has blades 12 that each extend outwardly when the motor 6
is switched on and that retract into positions shown in Figure 2 when motor &
is switched off- Blades 12 are pivotally supported on a blade support 13 that



7 Figure 7 is a perspective view of blades and a-blade support means of the combined ceiling fan

and light fitting as shown in Figure 2, with the blades In their working positions; Figure 8
comprises at (a) a partial and schematic plan view and at (b) a 5 partial and schematic side elevation
of a further embodiment of a combined ceiling fan and light fitting according to the invention; Figure

9 shows a partial arid schematic plan view of a further embodiment of a combined ceiling fan and light
*fitting according to the invention. to DETAILED"DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 shows a combined ceiling fan and light fittirrgj3 I-according to the invention. A combined ceiling
fan and light fitting will herein be referred to as a fan/light for convenience and brevity. Fan/light 1 has
a bowl-shaped enclosure 2 in which is mounted at least one electric lamp 3, and is supported 15 from
a ceiling by Ectakesavisngieses ihkiewisenanmeed-iharmtial H4b ae farrbrtiasis thaf Bretestatable

by an electrig IIQE 8 LNRA!RSHLBMIRERRALHEE BBihLREE %ﬁb'ﬁ TEPREASLNRSJedsis from a

source of electric power that is supplied through the tubular support 4. Motor 6 Is of the known type,

widely used inctelipasians] thiadrasupRrating vasiith ewrea ehese Zociig althiewis received the
tubular supwb@vﬂ)e%t%mﬁ g wgsl,ﬂ@{ mmé)protrudes below casing 7 and supports

non-rotating enclosure 2, Enclosure 2 includes ‘a translucent bowl-shaped lower section 9 that in

use is retained undBiatingpébbales 18 By bipgertrpRIlhP dfraRged a¥esrd thebarpHerper cover
10. Lower secHigB iveramaavabar BigiieliPpinal morp a3 caue A b daiigidcape shanged

when necessary. Coven 10 is circular In plan view, as is lower section 9, and has a conically-shaped
central deprég§idhe mptauich i rscepdeniits sleliphecanebRdespbteHIEH WG MR pper

cover 90 Is OviRRG NS HRPOIhY BPOURINARIASELARMARSIINE 2Ldler Rlades dfe WIHKIRGT

enhance appearance and to limit dust movement into the mechanism of the fan/light 1. Fan/light 1
has blades FP#iRRasSh@N ey fdaHiasdlyankeh e raatdres!is 8vAtBrN6h %\?RPH‘%&\?‘PQV&CI into

positio??gflﬁvéga& FigWERA IR RO & By itehes ohrBladescidiate P @braypearirmens blade
suppor a
PP shown in Figures 2 and 6, when motor 6 is switched off.

Blades 12 are scimitar-shaped in plan view, and in the stored position,
slightly overlap each other, and have curved edges 15 lying adjacent to and inside
the periphery of light enclosure 2. It will be noted from Figure 2 that in their stored

15 positions blades 12 lie close to the top of enclosure 2. Thus, fan/light 1, when its
fan function is not in use (motor off), prevents much of blades 12 from being visible
to an observer below. although there is nothing to stop blades being used that
when retracted extend beyond the periphery of enclosure 2 so as to be only partly
concealed, the preferred arrangement aesthetically is for the blades when folded

20 to lie within the periphery of the enclosure 2.

It is important for balance of the fan/light 1 that the blades 12, which are
circumferentially equispaced around blade support 13, take up substantially
identical positions when extended and move in synchronised manner between
their working and stored positions. The way in which this is done will now be

25 described. Located on the underside of the blade support 13 is a sun gear 16.
(The term "sun gear” is here used as it is in the art of so-called planetary gearing
systems, where it refers to a gear that meshes with a number of "planetary” gears
arrayed around its periphery). Sun gear 16 is coaxial with the motor 6 when
support 13 is mounted thereon, and is able to rotate about its axis relative to blade

30 support 13. Meshing with sun gear 16 are planetary gears 17, each of which

rotates with one of the blades 12 as that blade pivots about its pivot axis 14. Each



rotates with blades 12, is disc-shaped, is coaxial with the rotation axis 18 of motor 6 and is secured to
a peripheral flange 5 of motor casing 7. (When removed from motor casing 7, blade support 13 would
be seen to have a central hole (not shown) to permit this way of mounting). 5Pivoting of blades 12 on
blade support 13 is about axes 14 that are, in the embodiment shown in Figures 1 and 2, parallel to
the axes of tubular support 4 and the motor 6. When motor 6 is switched on, blades 12 are urged
outwardly by centrifugal force, pivoting around their respective pivot axes 14, until the working
positions shown in Figures 1 and 5 are reached. In a fhanner set out below, 10 blades 12 rotate
around pivot axes 14 and are retracted to their stored positions as shown in Figures 2 and 6, when
motor 6 is switched off. Blades 12 are scimitar-shaped in plan view, and in the stored fosition,

[

slightly over@fredchidarautachtaa shar shatudldes Rassesdesmardhdiiaside Brdsetidhery of
light enclosuigctinvyii bR RatBthIaBHEISUISH&rthed iR HslgipietixPoshinadiagdesirdig,aase to

the top of enclosure 2. Thus, fan/light 1, when its fan function is not in use (motor off), prevents much

of blades 12 fFRGEISEIIBIRIBNSIRAY S8Us LERRR, HIeiab s amBiRiayito’§iep matrioeing
used that whep tstasted spdendeypridhecherpheny i srsiaeine L PRastRiBe PRIYAsty2

concealed, the preferred arrangement aestheticaIB/_is for the blades when folded 20 to lie within the
B

periphery ofdfe ERBISRIRNE identicaiyRasifinnsr iaithaie wetkinapaghio narataticdadade | which
are circumfesaptiaHy €xjuishAGaN BEOKES: RItenRURREE ARvigkeMRssHIpRIaRtBYY iHemtigd)positions

when extended and move in synchronised manner between their working and stored positions. The

way in which this is'@diRerafi PSR 74 Wesar et b isuitshatafhrpbisrr iBothd hRige support 13

is a sun geapAfiddhe BRA epngeAclisdplicgusasbasrisistt HecrItof sepeladiratancoraring
systems, where it refers to a aear that meshes with a number of "planetary” gears arrayed around its

periphery). S22 0fPRARISHRRATHEROD e RS KIH GBS Y PRdGrRREthErRon, and is able to
rotate agputdispaxigingldte tloRadeuBfistPosr Lan\eshing Withh pupeegs 16 are lrastrry gears 17,

each of which rotates with one of the blades 12 as that blade pivots about its pivot axis 14. Each - 9 -

gear 17 is sQEIREFLBREShEIrdESh prR R IWRTTARIRARRR LN A BFeryieadsetate within
blade suppogehifl gas tdidleleflryvel farisvisiier wihenarridricardstasiedore/planetansgeass 17 are at

equal radii from the axis 18 of motor 6 and blade support 13. The effect of this arrangement is that

provided blatfo®R%% %l?gqgén}i%a'rfrgﬁdsiﬂ@rﬂﬁ?ilI§/6pt5§?f?6ﬂ§d§ﬂ griPvetiaryiheStRiIrSreMAY to blade

other suitable arrangements and types of springs could be used and will suggest
15 themselves to persons skilled in the art.

Depending on the sizes of gears 16 and 17, full rotation of gear 16 relative
to blade support means 13 may not be necessary. It follows that the teeth of the
sun gear 16 need not form a complete ring as long as there are sufficient teeth to
mesh with the respective planetary gears 17 during rotation of the sun gear 16

20 relative to blade support 13. Atleast one of blades 12, or sun gear 16, is provided
with suitable stops (not shown) that prevent movement of blades 12 outward
beyond their working positions or inward beyond a chosen retracted position. For
example, a suitable stop could comprise one or more pegs depending from blade
support means 13 and received in a slot or slots in gear 16, so that contact

25 between the peg and an end of the slot prevents further rotation of gear 16.

Sun gear 16 is generally in the form of a centreless ring, and is rotatably
mounted below lower surface 20 of blade support 13. As shown in Figure 7, a
retaining ring 25 having an upwardly facing shoulder (not visible) is secured to and
depends from surface 20 of blade support 13 with gear 16 being captive between

30 the shoulder and surface 20. Ring 25 centres gear 16 as well as holding it captive

against blade support means 13.



support 131 they will be kept synchronised always when they move in and out. To retract blades
12 when motor 6 is switched off, coil springs 19 are provided. One end of each spring is secured to a
peg 22 depending from a lower surface 20 of blade support 13 and the other end is secured to a peg
23 10 depending from lower surface 21 of sun gear 16. Coil springs 19 are arranged to be in tension
when blades 12 are in their retracted position and are extended as centrifugal force urges blades 12
out when motor 6 is started. When motor 6 is stopped, springs 19 urge sun gear 16 to rotate so as to
retract the blades. Many other suitable arrangements &brd types of springs could be used and will
suggest 15 themselves to persons skilled in the art. Depending on the sizes of gears 16 and 17,
full rotation of gear 16 relative to blade support means 13 may not be necessary. It follows that the
teeth of the sun gearhishiade apnfdvionisediopetarggrasndyae hedeabevsuifisseaversth to mesh

with he reSRESAR BENEIRLACHMIL L RIIEERAN e SHE BRAULARATSIRIY 1o blade support

13. At least one of s 12, or sun gear 16, is provi with su e stops shown) that prevent

movement oPetadND2 Q&mﬁﬂBeyﬁﬁ%ﬁiﬁéﬁ Wlelﬁg posssemide iﬁﬂ@l@béﬁ)@&il@h@@ﬁrﬁramed
position. For eXaMpige AsHHIAPIAS1ORFOUE GRS BNAIUNE BEYRIGREE AR LA, blade support

means 13 and received In a slot or’slots in gear 16, so that contact 25 between the peg-and an end of

the slot preventfiaigiyr togatdiperigeatite. reripam i genbriipm, wbitdrieatateentreless ring,
and i rotatal et elRHIOURI A 20, ERAS SWBGIL b ARSTPYNI IR (8 gl

ring 25 having an upwardly facing shoulder (not visible) is secured to a epends from surface 20 of

blade suppoRCKBIGLR @wi@%ﬁgmapﬁablaam&ﬁsa(@mew@m@éa%tmﬂsama@@giotmmgigs@entres
gear 16 as wallasihnlding Mﬁrﬂﬁ'ﬁ’ﬁ’m@%@?é@?%ﬁHQ@HEHH%%Eﬁ—mé]tgﬁals. Thedlers 16

synchronisation arrangement described above has several advantages when compared with, for
example, theahédHaATSrEAMeRRiEH 38 batelie Reloths dladeisstoRast idpld 69 Aseceisdibaly can
have a Igyvert@%ré%ﬁg}%sﬁecond, if the gears 16 and 17 are made and positioned sufficiently 5
accurately, there need be little freeplay in the mechanism, which leads to smoother and
better-synchronized/¥peramiereliensof éanan indedhisiasinrs ipnridieawd edalmptefemeduitable

plastics (e.9.thif IRPRRIIER A URPYENIIERR IsNonBIGRIRNRE S oIt ﬁhetﬁéwgwég?ermgention to
such materials. Third, gears 16 and 17 are concealed, as they lie below the blade support 13 and so
are less likel§iiectipgdinetagsidvantage that aerodynamic drag tends to assist centrh%gal force
in extending the blades 12.
15 It is preferred that the tips 41 of blades 12, when blades 12 are extended to
their working position, be approximately as far radially outward from motor axis 18
as possible to take advantage of the greater airspeed at that point generated by
rotation of the blades 12. As can be seen in Figure 5, the reference numeral 41
denotes the tip of each blade which is the most forward part of the plate as it
20 rotates in the direction of arrow 40.
Particularly where the blades 12 when folded are to lie wholly within the
periphery of enclosure 2, it is much less easy to provide blades 12 with a form
having high aerodynamic performance by comparison with a conventional ceiling
fan having non-retractable blades. Further, the blades will in most practical
25 designs be smaller in area and length than would the case in a fixed-blade fan.
Although only three blades 12 are shown in the diagrams, it is possible to alleviate
this problem by providing more blades than three, and this is within the scope of
the invention. For example, four blades could be used. The synchronization
mechanism described above lends itself readily to synchronizing of a larger

30 number of blades.



Where operation of the fan in both directions is not required, it is preferred that the direction of rotation
be as shown by the arrow 40 in the Figures. This direction has the advantage that aerodynamic drag
tends to assist centrifugal force in extending the blades 12. 15It is preferred that the tips 41 of blades
12, when blades 12 are extended to their working position, be approximately as far radially outward
from motor axis 18 as possible to take advantage of the greater airspeed at that point generated by
rotation of the blades 12. As can be seen in Figure 5, the reference numeral 41 denotes the tip of each
blade which is the most forward part of the plate as it 20 rotates in the direction of arrow 40.
Particularly where the blades 12 when folded are to lie wholly within the periphery of enclosure 2, it is
much less easy to provide blades 12 with a form having high aerodynamic performance by comparison

with a conventional 8efliig e PlaamRiaRanestaNdbselblaved Furesigningtfae dladissid Most practical
2$ designs bgsiaalles {RAFeA-angVFRAYS RAMYQUIINE 6R 54 ﬁ?o@é"fﬁ%’g}'?ec@aéﬁi@\;éh\%}% iy three
lem by’ providing’more

blades 12 are shown in the diagrams; it is possible to alleviate this proble lades
than three, affNtHEhis Wwilhigshensdefe: of the invention. For example, four blades could be used. The

synchronization meggfmisraig@%q%eglg@@gq ﬁegﬂsaﬁﬁg [eadiyda s ng%}ﬁéﬂ%g{]&%’arger 30

number of blades. A number of approaches can be followed in designing és 12 to
enhanceheir air-m&ing peyfetinttie &ﬁé@ﬁf iR vemeheiicrgglefitinsgafanaiandifin blatese
include: (a)giving the bladgg, ol angle of incidence to the horizontal; 5(b)twisting the blades 12 to
vary their angle of incidence along the blade length; (c) choosing a cambered cross-section for the
blades 12; (d) providfig a feReESIdiAcHALSR® RsPSHeastar isshedtadesiffi@ent height from the

blade roots when blagles 12 GdmE 8 orm of “dihedral’, wherein the blade tips are at a
different height from the blade roots when blades 12 are in their
10 extended positions;
(e) providing blades of a shape and/or size in plan view to enhance

aerodynamic forces and their distribution.



10extended positions; (e) providing blades of a shape and/or size in plan view to enhance
aerodynamic forces and their distribution. 12 The requirement to at least partially conceal the
blades when in their retracted position places limitations on the way and the degree to which these
approaches can be followed. It is desirable forte blades 12 in their folded positions to lie close to the
blade support 13 so as to give the best level of 5 copgealment of blades 12. It is preferred to use
blades that are not simply flat or made from flat plate, although there is no Intentibn to preclude such

blades from the scope oftherisfiatian: Bladessianbs BRdsionexages! Ry MawRing in suitable
plastios, which aloys [op I [igivelycomplEanieg faBsied)shapss ) desiahle or good

: a )
aerodynamic performance. e an |g,ht lar gﬁapedt ave cross-sections (shown In

Figure 2 by chain-FSRERRRECED PRIIBEE: IHEi BRRERBEIEH(E BieekdRssr. The incidence Is
such that the smallegsiienadodiggioss fo dlhiaissuberic! Bighes inaivaifeelbpgdeveldilis edges 15. This is
found to be advantagesainkht alinadwsGampact folding of blades 12. The camber shown by lines 50 is

sEch thst the blazjgs are gm@@@gq@g%@g@tﬁfﬁ{%ﬁ g%ﬁ mb%ggjr@f;yégqllé}f rottﬁtiprlm is a;s]
shown by arrow (& e of Inc e blades varied along their length,
pé%tg,e%@éﬁ#ﬁhe% & 'ﬁ{éﬁﬁg 210 5%?‘%? Q%%(‘? ?H'e&heo?%ﬁtgi may be less at

although this is not e ang‘gﬁe of Incidenc Sdes

the tips. This featuf8SREMMPIACSE My BRIFRHR o Rrerapia iy RaidEn & HittiRtages and can assist in
arriving at a designplesiins wividhcalivagdor toriethivsiitomiiex fenchoberbtidbapeeriaps the root of an
adjacent bladewoln d&iRate rdr2069 24 dkeakaligedisalasas the idea of slanting 25 backward the axis
about which his blades rejaiRsialiemilyRialades ipQyrriapdnihaisioidad pasiieps. This approach
also has the effect [ | . Incidence. tq the horizontal, and without this
there would in fact ggq@%%%%@é%%ﬁﬁ%%ﬁ%%ﬁé& Ccs%een 0 %%%“558’6 ng?r%?g flat plate blades.

30In the fan/light 1 BFRE pHRR LIRS SHE R b0 FRRbE T2 PRdRRsS1 of blades 12

are higher than the larger-radius edges 15. This is found to be advantageous

15 also for compact folding of blades 12, The camber shown by lines 50 is such
that the blades ars concave downward and is preferred where the direction of
rotation is as shown by arrow 40, '

The angle of Incidence .of the blades 12 may be varied along their
length, although this Is not essential. The angle of incidence of blades 12 fo

20  the horizontal may be less at the tips. This feature also is not essentlal but
may have energy-efficiency advantages and can assist in arriving at a design
where in the blades-folded position the ip of one blade overlaps the root of an
adjacent blade.

In US Patent 2079942, Le Velle discloses the idea of slanting

25  backward the axis about which his blades rotate, to aliow the blades to
overiap in their folded positions, This approaéh also has the effect of placing
each blade at an angle of incidence to the horizontal, and without this there
would in fact be little or no vertical movement of air, due to the use of simple
flat plate blades.

30 In the fanflight 1 of the present inveﬁticn, the pivot axes 14 of blades
12 can be parallel to axis 18 of the motor 6, with the blades being adapted fo
move air by virtue of camber andfor a buittin angle of incidence to the
horizontal. This is the case in fanflight 1 as shown in Figures 1 {0 7, In Figure
5, axes 14 appear as points for this reason. However, this is not to preciude



12 can be parallel to axls 16 of the motor 6, with the blades being adapted to move air by virtue of
camber and/or a built-in angle of incidence to the horizontal. This is the case in fan/light 1 as shown in
Figures 1 to 7, In Figure 5, axes 14 appear as points for this reason. However, this is not to preclude
1.3 the blade pivot axes 14 being slanted backwards or forwards to obtain a desired distribution along
the blades 12 of angle of angle of incidence to the hdrizontal in operation. The sun gear 16 and planet
gears 17 can be designed for operation with non-parallel axes of rotation by means well known in the 5

gearing art (For foneanthas Prastkanasdsianiggiaheticrdesimyeishiadéssdmggears 16 and 17.) In

Figure 5 dotted Iingsclda ALeAURL i L AHacH Waabis PaRL BFifAyRaskyard santing of the
pivot axes 14. Lines 14a gjresent gl?r ‘gfé Eﬁf&%‘?? |vo%axes 4a ove% blades themselves as
ds, ire

r . he
they would appearq?%ﬁgwé SREIRN % BIRBPLPRFIR sk 235”9874 0 Incidence. this
assumes the direcfRhieisTaeeatiih rep@3lehwton Hyotpken yoneans Mell liewbisdhefound, surprisingly,
that advantagescamdxeimbssiEdr fyrepticmdihyiceand sipetives Helidat feetidvedyideseaussthen alone or in

combination with fgayRrfeUrBATIVRItBIRY IRNIFBU S-S dnRRdAR arewredReigmiiow what is meant
here b ting the, pi 4. ; ' d i 5 ts of the blad
oo e 14 abo e el SR e wlBE T Phes LIRS 2 anting, or
its own, can be ac@@ﬁ?rﬁgﬁﬁtgﬂdﬁfm%’r‘@sth‘eqag‘éﬁ?fé"ﬁﬂ%sfgeﬂ@\‘?@ﬁé@ér@ﬁyl WM%B patent 6710533,

which relates to a fiReerbibientas hagleadn igsarstited b grrembiangiraseangleafe meaning that the
blade tips are @it a inttieicelFuatmadtnes thedi8dinde rasisn candeacthowngtiaodigtibution of alr

movement in the area bel@us K& BEeAMASISReEHIGRIlY, g,g@gy@mgg@m@gggmgg iy concentrate
t of the aj irectly bel f 4 llel. to, axis. 18, blad ith
Do AP S S A ST

oslitions lie compactly close e support 15 (if the latter Is
flat). However, blafS¥¥H &R RS MAFLESENS InFiays Ridash e aid Ll ¥Rt are slightly

inwardly canted, catHa IeiieyeAnEns Suerlsohaxas phttwadpRarialy disrosedlines 14hd when unfolded to
exhibit dihedrabof therégpet pacatid iedhiade \rivol hisdd 4laistvattreb ibldthes sobrasaitis adews of Figure 8,

which show in plangg) widielsyediancgnl=a iaRdightsibicesmpsy abhatiuiandightel, although with only one
blade 33 shown 30 gg%% '

. 'éXﬁ%'S}?ﬁé?tﬁtﬁQ%}‘é’é?ﬂé’é’&Q 59'95%?‘%%({%@!‘9%9:8%“0”3’ marked 33a -
and 33b respectively. Fan/light 31 has afan-motor axis 32, and blade ivots about an axis 34 that is
slightly canted inwg%/ gﬁgd@% E'%Eﬁ?ﬁﬁérfg‘ﬁ%@&?ﬁﬂ%&éﬂmﬁéﬁﬁ%‘fl&’é‘&%ﬁﬁﬁh‘?ﬁ% periphery of a
circular lamp enclogiiiRds6; BiEfeesning drahihs birdeding Aestiotiosanelaiationd¥mdha Figure 8(b). In 14
this folded conditionidokaded i dhiteh ivstize disrniadintabidiimecsénadritie ihpperscelgmvof enclosure 35.
However, when b|q®f§3(}ﬁ(ﬁg{@@6ﬂ%t9 ES@UMH%QQ@@QW elatipgiisaugh 140 degrees about
axls 34 in the partigiian cxaTiiR SRYRL 443 ILas RAPIARR )3 Ras P& al it tip 37 higher

axis 18, blades with such dihedral do not in their folded positions lie compactly
close to blade support 13 (if the latter is flaf). However, blades such as blades
25 12, if permitted to rotate about axes 14 that are slightly inwardly canted,' can
be made to lie close to a flat blade support 13 when folded, and when
unfolded to exhibit dihedral of the type mentioned above. This is illustrated in
the schematic views of Figure 8, which show in plan {(a) and elevation (b) a
fandlight 31 compérable to fan/light 1, aithough with only one blade 33 shown
30  for clarity. Blade 33 is shown in both folded and extended positions, marked
33a and 33b respectively. Fanflight 31 has a fan motor axis 32, and blade 33
pivots about an axis 34 that is slightly canted inward. Blade 33 is scimitar
shaped, and lies when folded within the periphery of a circular lamp enclosure
35, Blade 33 Is a flat plate, and is shown edgewise at 33a in Figure S(b). In



5 than its root end 38. The angle of the blade 33 to the horizontal as seen in the elevation of Figure
8(b) increases progressively from root end 38 to tip 37. Furthermore, assuming the direction of rotation
to be as shown by arrow 39, it is found that leading edge 45 of blade 33 is higher than trailing edge 46,
That is, blade 33 can be a fiat and horizontal plate when folded, yet have both a 10 positive angle of
incidence to the horizontal and dihedral. In praciige, it is preferred to use a blade shape with
camber and that has a positive angle of incidence to the horizontal even when in the folded position to

obtain a larger ai o ¢ UScibABILLsE SR ATANRIAAD BRSHs Bras fiade 5. However, the
example of a flat plate shown in Figure 15 8 shows tg?%t b&mwarﬂﬁfadtrgln of the blade pivot axis 34, a
blade can be desige 8a ? 3?%%‘&1?55%\6%%% IR RS BEIE LI #’Bi 8% axis 34 were vertical.
It is emphasized tRIEERAGYOPRYNY STBdK NN HRIERH ARyt P A4dTaing BBIHEHS the pivot axes may be
found suitable for axgivele blasa)sdpibuamhth@biduzt 38 peadiicehehmiteitsificigiehigbsto the horizontal
even when folded, tréifitlrRedid 8ma BRGRINTHROLIBREH O thimeHEshRlPRIRgA\ifRaPIVOt axes.

Figure 9is similar tg@‘gﬁfgffﬁ%ﬁ%&%p%%%%%gﬁb%%&%i% %t?g%%rgéqg tﬂ)iragnovement. Figure 9

shows one blade 60 on}/ ré&ractlce multip s would be used), on a

fan/light 61 similar 25§ F&?Tﬂigaﬁ;%”ﬂngl aé"é‘??%i%'h RiFHLRRR 85 HUMRIY 38¥6Ralhd extended
position as 60b) déeBtist Hialieasingsesae dfyopblraiibirciiatentraniigiaa edaafthghaiges like those 45
and 46 of blade 33s,|hstiaaBtten edgefbatitbtidrizsrtto platdavsaip pdded, 3retimensfodded comes closer to

support 63 whgn felsagsahabihermeab HadREeARnsaRda-flan view than to area of the
otherwise 30 comparabl . Idt , i and tip end 66, first
increases to a maximumﬁ'a%%%ztﬁtg%ﬁ%gg%%%%%36?%5%%% %%%{Eﬁégtg rtp%{!]cijk“f%?an form can be used
where the motor c&RPERIVERIRIR OIssERsH R frrani s ‘gﬂ%ﬁﬂgﬁgg B8t provide more room

for the blades whebPiieretp sbtaiaatestirenewna sfiaet thaninsessbledranpiiat Betan/light 1, 15 (In that
case casing 7 limitsldtie swehitaiiiagEas. dthapyanticesangiidtddattldai®toomnde Fiylokade such as blade

60 may be prayideglsniihsanan B ranctiaaming ler ol Bride pret Rdbhsshandahranrd may also have a
pivlot axis that Is W%ﬂdﬁsfﬁ@ﬁ%ﬁ?‘%mwwe ﬁét&gsgt@%;‘}gt%%sgpscnbed above. 5It

will be readily apparent teo DErSons ski erelevant arts that many variations can be made to the
embodiments desdfbed56ve without exceeding the spirit or scope of the present invention. In

this specification, includittl§ RiPRESIEREIREEtorA PR 8OIHET RRfIGVAIBFTpREEYIT ARd @eitlatives such as
"comprising"”, "congiriiegsbidie pivot axes may be found suitable for a given blade shape, and

20 thatin practice camber, incidence to the horizontal even when folded, and

blade twist may be applied in addition to such sloping of the pivot éxgs. ,
Figure © is similar to Figure 8(a) and shows yet another option for

enhancing air movement. Figure 9 shows one blade 60 only for simplicity
(although in practice multiple blades would be used), on a fan/light 81 similar

25 tofanflight 31. Blade 60 (shown in refracted position as 60a and extended
position as BOb) does not have substantially parallel arcuate leading and
trailing edyes like those 45 and 46 of blade 33. Instead the edge 62 that lies
closer to support 63 when folded comes closer to support 63 when folded s¢
that the area of blade 60 is greater in plan view than the area of the otherwise

30  comparable blade 33. The width of blade 63, between its root end 84 and tip
end 65. first increases to a maximum and thereafter decreases to curved tip
88, This type of plan form can be used where the motor casing (not shown) is
positioned (eg within lamp enclosure 66) to provide more room for the blades
when foldecf above enciosure 66 than in the case, for example, of fanflight 1.




10 "comprised") when used in relation to a set of integers, elements or steps is not to be taken as
precluding the possibility that other integers elements or steps are present or able to be included.

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 15 shape In plan, as shown in the Figures 1 to 7 could be
used as an alternative aesthetic choice. MCSI.LP1516 _ CLAIMS: 1. A combined ceiling fan and light
fitting having folding fan blades comprising: a blade support means arranged to be rotated by an

electric motor; 5 amlur@i%sé RRRadRss e HeaIRBIAAHER HHRCTeESBNGIRAE blade being
pivotable between ngh élg??%[gﬁl&gaggﬂgg% M%@@QQWWG@MEJ&Q i, the blade support
eac

means; associate lanet gear arranged to rotate with £ Fee and 10a sun gear

mounted to the bl R FETHRARER M "o%‘?é?ﬁﬂ |ﬁ?ﬂ1‘é’ RO PR U Wiative to the
blade support mef;‘?‘ﬁg«?‘“@I tﬂ\Aﬁﬁé?@ﬁ‘%‘édﬁN’Bl&ﬁfé? ey s thpr athee bladesdassibrA MESianet gear so that
the blades arepivotable labiiuiet headihe spectneppars enseskilied yimtier cxtesatiomrte/itiateach other. 15

many variations can be made to the embodiments described above without
exceediné the spirit or scope of the present invention.

In this specification, including in the appended claims, the word
“comprise” (and derivatives such as "comprising”, “comprises” and-

10 “comprised”) when used in relation to a set of integers,‘elerhents or steps is
not to be taken as preciuding the possibility that other integers slements or
steps are present or able fo be included.

The particular éhape 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

15 shape in plan, as shown in the Figures 1 to 7 could be used as an alternative
aasthelic choice,



2. A combined ceiling fan and light fitting according to claim 1 further comprising resilient means
arranged to bias the fan blades into their folded positions, the fan blades being arranged to be
unfolded by centrifugal force when the electric motor is operative. 20 3. A combined ceiling fan and
light fitting according to claim 2 wherein in their folded positions the fan blades li&&fle&St in part above
the blade support means and the sun and planet gears lie below the blade support means. 25 4.A
combined ceiling fan and light fitting according to any one of claims 1 to 3 wherein the blade support
means is secured to a rotatable casing of the electrie Hotor. 5.A combined ceiling fan and light fitting
according to any one of claims 1 to 4 30 further comprising light generating means supported by
non-rotating means passing through the electric motor casing. MCSLLP -17 - 6. A combined ceiling
fan and light &kiffVEecording to claim 5 wherein said light fitting means is mounted within an enclosure
of which at least a part is translucent the enclosure being supported by the non-rotating means
passing through the electric motor casing. 5 7. A combined ceiling fan and light fitting according to
claim 6 wheréin in tReficolBEE P Ssitivesaneag tithdditiroisingdetdingriabbladesteampigipgiithin a

peripheral boundarngQf ieSaid £ SRS 1A SaDBE RS0 P Aasblight g according to

any one of claims 1 to 7 wherein the fan blades are cambered along’their lengths. 9. A combined

ceiling fah and light3iteitteiée Sldiag Bagey saewreldmiba iirgeneppiertiadansblaaeh Aledermed to
have a variablgiRg YR SfdBRASAGR Eh RidE RRTF P M DE DS HIGHS MHE A% RISHIO R vot axis
fixed in the blade support means;
associated with each blade a planet gear arranged to rotate with that blade;
and
10 a sun gear mounted to the blade support means coaxially with the electric
motor and rotatable relative to the blade support means,
wherein each planet gear is arranged to mesh with the planet gear so that
the blades are pivotable about their respective pivot axes in synchronisation with
each other.
15
2. A combined ceiling fan and light fitting according to claim 1 further
comprising resilient means arranged to bias the fan blades into their folded
positions, the fan blades being arranged to be unfolded by centrifugal force when
the electric motor is operative.
20
3. A combined ceiling fan and light fitting according to claim 2 wherein in their
folded positions the fan blades lie at least in part above the blade support means

and the sun and planet gears lie below the blade support means.

25 4. A combined ceiling fan and light fitting according to any one of claims 1 to 3
wherein the blade support means is secured to a rotatable casing of the electric

motor.

5. A combined ceiling fan and light fitting according to any one of claims 1 to 4
30 further comprising light generating means supported by non-rotating means

passing through the electric motor casing.



10. A combined ceiling fan and light fitting according to any one of claims 1 to 9 wherein tip ends of
said blades in their operating positions rotate in a plane closer to a ceiling from which the combined
ceiling fan and light fitting is suspended than 20 root ends of said blades. 1 \ € mbined ceiling fan
and light fitting according to any one of claims 1 to 10 wherein the pivot axes of the blades are oriented
other than parallel to the rotation axis of the electric motor. 25 12. A combined ceiling fan and light
fitting according to claim 11 wherein the pivot axes are closer to the motor rotation axis immediately
above the blades than immediately below the blades1 MCSLLP 18 a plurality of fan blades
secured to the blade support means, each blade being pivotable between folded and operative
positions about a blade pivot axis fixed relative to the blade support means; each blade having first
gear means @rrangédcomotatsivediitimafdraaied digtiséitongckgeardireais crammediseram tedie rotatable

coaxially relati the electric.motor and,the blade support means, . . whereip each first gear means
eshes it LU SR oL S A R SRR R B SOETARILS operative

positions thelyarsl coastithia e thosioeehinisgneiwpoidatidnyiith packrothiindevaase phssameshing of
10 the first and second gear mean .A.caombined ceiling fan and light fitting according to claim 13
further comp{r]?sff?lu r%gi ?eq(ral e%{gg’n@%tr?i%ggdq ) bias the fan blades into their folded positions, the fan

blades b&ing arranged to be unfolded by centrifugal force when 15 the electric motor is operative. 15.

A combined geiling fan and. light fitti ordi im.14 w in in their f itj e fan
blades lie at least injl‘p%??na%é%g &%’E%Eéﬁségé]ﬁ%@ﬂgaﬁc t gﬁét{grg?dg sfrgc%ln Sggﬁr%%%ﬁnésnlie
below the blddislsdpumitionsathe fan blades lie when seen from above substantially within a

peripheral boundary of the said enclosure.

10 8. A combined ceiling fan and light fitting according to any one of claims 1 to 7

wherein the fan blades are cambered along their lengths.

9. A combined ceiling fan and light fitting according to any one of claims 1 to 8
wherein the fan blades are formed to have a variable angle of incidence to the

15 horizontal when in their working positions.

10. A combined ceiling fan and light fitting according to any one of claims 1 to 9
wherein tip ends of said blades in their operating positions rotate in a plane closer
to a ceiling from which the combined ceiling fan and light fitting is suspended than

20 root ends of said blades.

11. A combined ceiling fan and light fitting according to any one of claims 1 to
10 wherein the pivot axes of the blades are oriented other than parallel to the
rotation axis of the electric motor.

25
12. A combined ceiling fan and light fitting according to claim 11 wherein the
pivot axes are closer to the motor rotation axis immediately above the blades than

immediately below the blades.

30 13. A combined ceiling fan and light fitting having folding fan blades comprising:

a blade support means arranged to be rotated by an electric motor;



20 16. A combined ceiling fan and light fitting according to any one of claims 13 to 15 wherein the
blade support means is secured to a rotatable casing of the electric motor. 25 17.A combined ceiling
fan and light fitting according to any one of claims 13 to 16 wherein each first gear means is a planet
gear and the second gear means is a sun gear. 18.A combined ceiling fan aﬁ\gqr%[hlt Fieitting according to
claim 17 wherein the 30 planet gears are at equal radii from the axis of rotation of the electric motor.
MCSLLP -19 - 19.A combined ceiling fan and light fitting according to claim 17 or 18 wherein the sun
gear is in the form of a centreless ring mounted for rotggion below the blade support means. 5 20.A fan
fitting having folding fan blades including: a motor having a shaft and casing which is mounted for
rotation about a rotation axis; mounting means for fixing an end of the shaft; blade support

means coupled to tAerbasitly of flae Pledescraotatdid thehbledstis ot sarRprsiation aikisde

being pivotable between folded and operative positions about a blade pivot axis
fixed relative to the blade support means;

each blade having first gear means arranged to rotate with that blade; and

5 second gear means mounted so as to be rotatable coaxially relative to the

electric motor and the blade support means;

wherein each first gear means meshes with the second gear means so that
as the blades pivot between their folded and operative positions they are
constrained to move in synchronisation with each other because of the meshing of

10 the first and second gear means.

14. A combined ceiling fan and light fitting according to claim 13 further
comprising resilient means arranged to bias the fan blades into their folded
positions, the fan blades being arranged to be unfolded by centrifugal force when

15 the electric motor is operative.

15. A combined ceiling fan and light fitting according to claim 14 wherein in their
folded positions the fan blades lie at least in part above the blade support means
and the first and second gear means lie below the blade support means.

20
16. A combined ceiling fan and light fitting according to any one of claims 13 to
15 wherein the blade support means is secured to a rotatable casing of the electric

motor.

25 17. A combined ceiling fan and light fitting according to any one of claims 13 to
16 wherein each first gear means is a planet gear and the second gear means is a

sun gear.

18. A combined ceiling fan and light fitting according to claim 17 wherein the

30 planet gears are at equal radii from the axis of rotation of the electric motor.



a plurality of blades pivotally mounted on the blade support means for rotation about blade axes
between retracted and extended positions; biasing means for biasing the blades into their retracted
positions; the arrangement being such that, on operation of the motor, the casirmc’la cgates which
causes rotation of the blades about said rotation axis and, due to centrifugal forces, about their
respective blade axes into their extended positions and, on de-activation of the motor, to return to their
retracted positions by the action of the biasing means characterised in that the fitting includes
synchronising means, said synchronising means inciddes a body which is mounted for rotation 20
about said rotation axis and is rotatable relative to the blade support means and wherein the body
carries first gear teeth which mesh with second teeth coupled to respective blades whereby the blades

are constrainédl to rOERMRIBRSCARIMSTARLYA lighi feipeareopiitie (&@8ims! Z10A tiingeiedording to
claim 20 wherein (hediist GeRT IRE YD AHEIPSUBHIRASSSITHIR WUEh IS LRIMIBLABFRIG SAaKen axis, 22.A

fitting according to claim 21 wherein the blade teeth are in'the form of gears each connected to a
respective bRIGEASYPBRITIMBANTH that blade about its 30 blade axis. - 20- 23. A fitting as claimed in
any one of claims 20 to 22 wherein the biasing means acts between the blade support means and said

body. 24.A fitting as claimed in claim 23 wherein the biasing means includes one or 5 more tension
springs. > 20. fan fitting having folding fan blades including:

a motor having a shaft and casing which is mounted for rotation about a
rotation axis;
mounting means for fixing an end of the shaft;
blade support means coupled to the casing of the motor for rotation
10 therewith about said rotation axis;
a plurality of blades pivotally mounted on the blade support means for
rotation about blade axes between retracted and extended positions;
biasing means for biasing the blades into their retracted positions;
the arrangement being such that, on operation of the motor, the casing
15 rotates which causes rotation of the blades about said rotation axis and, due to
centrifugal forces, about their respective blade axes into their extended positions
and, on de-activation of the motor, to return to their retracted positions by the
action of the biasing means characterised in that the fitting includes synchronising
means, said synchronising means includes a body which is mounted for rotation
20 about said rotation axis and is rotatable relative to the blade support means and
wherein the body carries first gear teeth which mesh with second teeth coupled to
respective blades whereby the blades are constrained to rotate in synchronism

about their respective blade axes.

25 21.  Afitting according to claim 20 wherein the first gear teeth are located on a

circle which is centred on said rotation axis.

22.  Afitting according to claim 21 wherein the blade teeth are in the form of
gears each connected to a respective blade and rotatable with that blade about its
30 blade axis.
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23.  Afitting as claimed in any one of claims 20 to 22 wherein the biasing means

acts between the blade support means and said body.

24.  Afitting as claimed in claim 23 wherein the biasing means includes one or

more tension springs.



