5 COMBI NED LI GHT FI TTI NG AND CEIl LI NG FAN 10 TECHNI CAL
FI ELD The invention described herein relates to a
conbined light fitting and 15 ceiling fan having

bl ades that are conpactly foljded when the fan Is not
in" use and that nove outwardly when the fan is
started BACKGROUND ART Ceiling fans have | ong been
recogni zed and used as an i nexpensive way to provide
novenent of air within roons of buildings. They are
sinmple to 20 use and install, safe, and inexpensive
when conpared to such alternatives as for exanple
refrigerated and evaporative air conditioning units. .
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they generate can evaporate skin perspiration with a
lesulting cooling effect. 25 It is known to conbine
.ceiling fans with lighting neans, as firstly it is a
conmon requirement to provide ceiling nmounted |ight
sources, and secondly it is convenient to provide
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gommon 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 orretracting blade an*angemenf. 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 also been a very few examples of combined ceillng 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 .
retracted by springs when the fan is switched off. US Patents 1458348 anq‘ :




synchroni zed. Synchroni zi ng bl ade novenent is

i nportant for preserving satisfactory bal ance of the
rotating parts of the fan. A ceiling fan that is
poorly 5 bal anced may tend to cone away fromits
mounting to the ceiling (poﬁ%ntially presenting a
danger), may be noisier than a properly bal anced fan
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A further disadvantage of the arrangement of US Patent 2079942 is
30 thatthe synchromzmg mechanism including the synchronizing ring has to lie
substantially above the fan mofor, due to the mechanism geometry, so that
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3 it is an object of the present invention to at

| east alleviate the above di sadvantages. A further
object Is to provide a conbined ceiling fan and ti ght
fitting with enhanced perforgmance, including In,
respect of air noving performance. 5 SUM\/ARY (): THE
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least in part above the blade support means and the sun and planet gears lie
25 below the 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 arrangemént is convenient where the motor Is of the'type
having a rotating casing.

30 The qombined ceiling fan and light fitting further comprises light
" generating méans, preferably supported by non-rotating means passing
through the electric motor casing.




generating nmeans, preferably supported by non-rotating
nmeans passing through the electric notor casing. 4
Preferably, said light fitting neans is nmounted within
an enclosure of which at least a part is translucent
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than root ends of said blades. 30 In this aspect, the
conbined ceiling fan-and light fitting may further
conprise: associated with each bl ade a pl anet gear
arranged to rotate with thats blade; and 5 a sun gear
nounted to the bl ade support rreans coaxially with a
rotation axis o r and rof
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Figure 1is a perspectwe view of a combined ceiling fan and light fitting
acoordlng to the invention, with its folding blades in working positions;
25 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;
Figure 3 is a perspective view of the combined ceiling fan and light
fitting as shown in Figure 1, pérﬁaﬂy cut away,
Figure 4 Is a further perspective view of the combined ceilihg fan and
30 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 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;




fitting showm I.n Figure 1, nowwith its fol ding bl ades
in a stored position; Figure 3 |Is a perspective view
of the conbined ceiling fan and light fitting as
shown in Figure 1, partially out away; Figure 4 Is a
further perspective view of the conbined ceiling fan
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An upper cover 90 is provided on the support 4 above the folded
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movement mto 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 6
is switched off.. Blades 12 are pivotally supported on a blade support 13 that




Encl osure 2 Includes a translucent bow -shaped | ower
section 9 that In use is retai ned under an upper cover
10 by clips (not shown) arranged around the periphery
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to stop bl ades being used that when retracted extend
beyond the periphery of enclosure 2 so as to be only
partly conceal ed, the preferred arrangenent 20
aesthetically is for the bl ages when folded to lie
within the periphery of the enclosure 2. It is
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The blade synchronization arrangement described above has several
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smoother and better-synchronized operation. Gears 16 and 17 lend
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(0) choosing a cambered cross-section for the blades 12;
30 (d)  providing a form of "dihedral”, wherein the blade tips are ata

different height from the blade roots when blades 12 are in their
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()  providing blades of a shape and/or size in plan view to enhance
aerodynamic forces and their distribution.
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25 backward the axis about which his blades rotate, to allow the blades to
overlap in their folded positions. This approach 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 inveﬁtion. the pivot axes 14 of blades
12 can be ;5arallel to axis 18 of the motor 6, with the blades being adapted to
move air by virtue of camber and/or a buili-in angle of incidence to the
horizontal. This is the case in fanflight 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




It is preferred to use blades that are not sinply flat
or made fromflat plate, although there is no
intention to preclude such blades fromthe scope of
the Invention. Blades may beipade for exanpl e by

moul ding in suitable plastics, which allows for the
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unfolded to exhibit dihedral of the type mentioned above. This is iliustrated in
the schematic views of Figure 8, which show in plan (a) and elevation (b) a
fanflight 31 compérable to fanflight 1, although with only one biade 33 shown
30 for clarity. Blade 33 is shown in both folded and extended positions, marked
33a and 33b respectively. Fan/light 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 B(b). In




desired distribution along the blades 12 of angle of
angl e of incidence to the horizontal in operation.
The sun gear 16 and pl anet gears 17 can be desi gned
for operation with non-parall,el axes of rotation by
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end 65, first increases to a maximum and thereafter decreases to curved tip
85. 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 folded above enclosure 66 than in the case, for example, of fanflight 1.



shaped, and lies when folded within the periphery of a
circular lanp enclosure 35. Blade 33 Is a flat plate,
and is shown edgewi se at 33a in Figure 8(b). In 12
this folded condition blade 33 is parallel to the

hori zontal plane 36 of the upper edge of enclosure
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gi ven bl ade shape, and 20 that in practice canber,

i nci dence to the horizontal even when fol ded, and

bl ade twi st may be applied in addition to such sl oping
of the pivot axes. Figure 9 is simlar to Figure 8(a)
and shows yet another option for enhancing air
novenent. Figure 9 shows one bl ade 60 only for
simplicity (although in practice nultiple blades
woul d be used), on a fanAight 61 simlar 25 to
fantlight 31. Blade 60 (shown in retracted position as
60a and extended position as 60b) does not have
substantially parallel arcuate |leading and trailing
edges like those 45 and 46 of blade 33. Instead the
edge 62 that |lies «closer to support 63 when fol ded
comes closer to support 63 when fol ded so




that the area of blade 60 Is greater in plan view than
the area of the otherw se 30 conparabl e blade 33. The
wi dt h of blade 63, between its root end 64 and tip
end 65, first increases to ggmaxi mum and thereafter
decreases to curved tip 65. This type of plan form
can be used where the notor casing (not shown) is
posf-ABMEd (eg within lamp encl osure 66) to provide
nore room for the blades when folded above encl osure
66 tthan i nA threbisstsesilingdan anddighl filtingdfaving ilding fan blades 3
(I'n that C-?oﬁ‘&ri%ggj ng 7 limts the avail able plan shape
and area of Dl adeés 12. O course, a blade such as
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25 centrifugal force when the electric motor is operative.

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 b_elow the
30 blade support means. '

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 eleciric motor.
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associ ated with each bl ade a planet gear arranged to
rotate with that blade; and 15 a sun gear nounted to
the bl ade support mnmeans coaxially with the electric
notor and rotatable relativel¥o the bl ade support
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wi Ul the p}\%&%hngt??émneﬁgn %Efﬁghiﬁﬁnd%%ﬁ%%g%%n%?(@&?b' €

abolut theiT res
synchr oni z&#M§r mfhﬂ'@aewmmrlightgerwa@wrmeﬁesjswmt@chg

fan and | i giorkiotdtihg theahsMisding thrbhthé bRbiric hbtdritasing.
conprising resilient nmeans arranged to bias the fan

e e o 1 R cbiinga el AR tiABPacedfir B i 8o
when the eéa?&r.gm ﬁthH%Hééné is nsaeﬁz@awtuﬁlan%mr%s&re@wngﬁ at

‘ceiling fan and ting accor ['al m
wherein i RARtRAGL tsawwd@ e A SRPBIS e | ¢

-at. | east |mprpmtahngtbm‘aﬁs paseing tHraut tBel pleoirit mvtsrtasingd
he sun and planet gears lie below the 30 bl ade

support ﬁgﬁrgbﬁed @e.ﬁ%ﬁ?ﬂ &%qigﬁfﬁthﬂg%c&%ﬁgﬁg @l:?lirb\% IQ\Fhereln

fitting acc

the bl ade 8 '%e%%ﬁ'@nweg‘%alﬁw liegvhen segp érpabqbeve

casi ng- of stumetaahaﬂqw:tnm akipiieraldouddary bf thé\ssiashtionde.
ceiling fan and light fitting according to any one of

Gl aigns 1 tR cémngé%@é?ﬁngchd l@hf‘ﬂnr{r#eﬂ%rdg@qs %ﬁ%bﬁr ou

nmeans supporte n-rota SSi

the el ect rf@maditer W@Im@ef@@a eAﬂé%ﬁ%W?ﬂEad gleng thely fan
and |ight jehgths.ng according to claim5 wherein said
light fitting neans is nounted within an encl osure of

whi gh at A‘éé\ﬁﬂn L&;fééaﬁ&l@ﬂfdt@@%ﬂdfh t&‘Elg%QﬁéJ&fe

bei ng supporte non sin
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cei ling f anghnsf indidghte fol thé hérgoMEneHe iR thelirQvaikiag Pdditions.
wherein in their folded positions the fan tilades lie

\812 (ré Ifi% ﬁ : (r:-‘ gl A GHib Qé}f’ale%mig%%{ﬁémghf Jﬁt&r‘ﬁyalc%ﬁimg Yo 8ny one of

claims 1109 wherem tip ends of said blades in their operatmg

25 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.

11. A combined ceiling fan and light fitting according to any one of

30 claims 1 to 10 wherein the pivot axes of the blades are oriented

other than parallel to the rotation axis of the electric motor.

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




15 B. A conbined ceiling fan and light fitting
according to any one of <clains 1 to 7 wherein the fan
bl ades are canbered along their Iengths. 9. A
conbined ceiling fan and ligfg fitting according to
any one of 20 clains | to 8 wherein the.fan bl ades are

forned to have a varjabl e ngl |nC|d nce t he
hor i%Beont al AWRBRINES ceiling fan ﬁBC? '!a%ﬁgﬂ'%%?\mgcfﬂ ing %’b&a‘gfs'
conbi ned cedrhprizghgt an and 1ight fitting according to

any one of clainms 1 to 9 wherein tip ends of said
bl ades in their operating 25 positions rotate in.a
pl ane cl os@blagde suprosimeang afrprgpdip pe Foiatad by ap flsFie gotor;
ceiling fagagnd light fitting is suspended than root
ends of said blades. 11. A conbined ceiling fan and
light fitting according to any one of 30 clains | to
10 wher ei natplusalifi ofdan blscdes sefurethto the biads seprorionsapat ot

other ¢ hanoRRGAlLkE biake bbig ploiBib bRl ud aridfiperative

| ect
Fi t1i ng. aBevisigbRs a aa@erwvﬂaxfé%'(m%@.q%'&e%@nmrb%?ans-

gxes are closer to the notor rotation axis

it hméreg: gg:g%h%%ﬂ\l@ én'i]g gpéayﬁéc%ﬂﬁﬁmgir'ggmhﬁ%ﬂs\ﬁoh?lr&‘éie in
light fittamanasloserdorsetingiom ahichterieambingdyaiing &nad

a bl ade SUﬁ?lﬂ'Fuihn&ﬂﬁHSo&bﬁém&%dndtmd@e rot at ed by an
el ectric . and a plurality of fan bl ades

cured to,th %nq f
35§ch % adeAbcgﬁﬁ’ g%glgtd@;%ﬁ%%'eém\;\eeng ?%fod‘g@ an s
operative ﬂp@sr@qmmgmabout a bl ade pivot axis fixed in
t he bl ade support neans, 10 wherein tip ends of said.

bl ades In their, kK ope atln sitions raota ne
cl oser to 353085 eawp[?'}?ég%%‘?%mﬂgﬁj tgé‘)t?le%ﬁ
fan and I'trgahblaﬁetmdng than root ends of said bl ades.

14. A conbi ned ceiling fan and light fitting

according to claim1
g a sun gear mounted to the blade support means coaxially with a

rotation axis of the electric motor and rotatabie relative to the blade

support means,

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

18. A combined ceiling fan and light fitting according to claim 13 or 14
30 wherein the pivot axes of the blades are oriented other than paralle!
to the rotation axis of the electric motor.

16. A combined ceiling fan and light fitting having folding fan blades,
comprising: ‘
35




further conprising: associated with each bl ade a

pl anet gear arranged to rotate with that bl ade; and

20 a sun gear nounted to the blade support neans

coaxially with a rotation a¥is of the electric notor

and rotatable relative to the blade support neans, 25
¥
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their resp#éti ve pivot axes in synchronization wi'th
each other. 15. A conbined ceiling fan and |i ght

fitting accardin o,claimi13 or 1 0 wherein the
pi vot axed 'f’"’i"ﬁgf %M’g’é@s a?%’%ﬂP&ﬁh%%&ﬂB?ﬁ fape. a root
par al | el end of Bachrliddet haing pivatablobetivien felded and opereliver .
16. A comhj [ ol | Lt [
folding f r? Q@pgﬁgdsc%uwg%ﬁ%ﬁvwbs :ﬁx%gﬁqlti}é B%H%ﬁ%%g& nitns,
support neans arranged to be rotated by an electric
Lnlot gr ,  angheteif Whed kédnyfropi alicve ebtiblede Setwesrethereotiehe
ade suppgort. nea r.o en . A .
pt vot abl e a% ﬁ/\t/?e %ﬁ'lgf‘%ebéad%wéd oFtJhea |t g?ﬁ%'@?'%%%%ﬁ%'ﬁ\gﬁ%rg%&g
18bout a bldistengsialang thebladd awavdranthetieotisne@ad $eppor t
means, WhflcRialed'\RRArS ¥R df@m above each bl ade
between the root end and a tip end has a bl ade.w dth
that firstly increases with increasing 10 di stance
al ong the bl ade away fromthe root end and then
.decreases towards the tip end.




