- 1- CEILING FAN This invention relates to a ceiling fan and more particularly a ceiling fan
with retractable blades. 5 Ceiling fans with retractable blades are well known. One of the
advantages of having retractable blades in a ceiling fan is that when the fan incorporates a light the fan
in the retracted non use condition can constitute 10 an attractive ceiling mounted centre light without
unsightly blades. When the fan is operated the blades-prbject radially outwardly to operate as a fan
and then are retracted when the fan is not in use.d5flejlN® fany with retractable blades are not new
but they do suffer from inherent weaknesses often caused by out of balance forces generated as the
blades swing outwardly. These forces can cause the blades contact each other during the retraction

process. These fans are also 20N WEISHGRy hekates the Had& iy A@AnaHltWatR) or
retract. All of thegmistiues leduog hecirddtngnEan of iehpropbsaictantkit Bkadessideration of these
issues that have brought about the present invention. 25 According to the present invention

there is provided a ceiling fan comgr_ising n electric motor that dfg\)/fs ircular plate, the circular plate
6 pakr

has three or four equally spac&® §8AGAnI@PSsiAtEY LabEandt iBRES ch ant is
secured to the plieowibe pivoeal aferétetoaohvainedpeise dfrdiavd ngveabraababill tebdiectesxis,

each quadrant hﬁ_i\ﬁ”%aéé'i Piafle feevred t't@*fﬁiO’M@ﬁr%}?ée W?Wﬁf&%@ﬁﬁhé’élagrﬂd}‘?ﬁg
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unsightly blades. When the fan iIs operated the blades

project radially outwardly to operate as a fan and then

are retracted when the fan iIs not In use.

15 Ceiling fans with retractable blades are not new
but they do suffer from inherent weaknesses often caused
by out of balance forces generated as the blades swing
outwardly. These forces can cause the blades contact each
other during the retraction process. These fans are also

20 prone to clonking noises as the blades either expand
outwardly or retract. All of these issues reduce the
attractiveness of the proposition and it the consideration
of these issues that have brought about the present
invention.

25

According to the present invention there is
provided a ceiling fan comprising an electric motor that
drives a circular plate, the circular plate has three or
four equally spaced quadrants positioned adjacent its

30 periphery each quadrant is secured to the plate to be
pivotal thereto to provide limited arcuate movement about
the pivot axis, each quadrant having a fan blade secured
thereto, the arcuate movement of each quadrant being
confined from a first position where the blades are within

35 the periphery of the plate to a second position where the
blades extend radially outwardly of the plate, each
quadrant being attached to the plate by a coil spring
which urges the quadrant into the first position, each



- 2 - quadrant being directly joined to the adjacent quadrant by a rigid tie bar so that any movement of
one quadrant causes the same movement of all the other quadrants. 5The fan may incorporate a light
and is understood that the fan could comprise three or four blades. In use, as the plate spins
the centrifugal forces cause the blades to move to the second position to extend 10 radially outwardly
of the plate. When the power is switched off and the ptaté stows down the coil springs draw the blades
back to the first ngsa@ﬁamfmi&@jy @N‘@tt@p]grmm otwewdet%lclfﬁﬁéeemquimﬁiﬁwttm@ _
present invention wil.l scribed by 0 e it n companying
drawings in Whic[h: gé%l?s%efﬁs%%c%\?e w%tofa mﬁﬁﬁ"%&@gmf tﬁé%eiﬁfjrtlg gI Irjagtﬁfaﬁly expanded
operative positiofAtigaee ﬂibea%?é??vi@ﬁ/v&“t?&mtoﬂﬁeefﬂ vkiretne Bisde Jiasd F&FeRed position,

Figure 3 is the same view with the blades shown in dotted profile, 25Figure 4 is a plan view of part of

the fan showing the blades in q,p@rtﬁy%%nq%ggmgqg@gog, 'ii%Fﬁ:5 45,8 dptaileddew vythin the

circle A of Figure 4, Figure 6 is a plan view showing interconnection 30of adjacent blades,
d that the fangcoulé cgmprlse threégor our iades- J

In use, as the plate spins the centrifugal forces
cause the blades to move to the second position to extend
10 radially outwardly of the plate. When the power 1is
switched off and the plate slows down the coil springs
draw the blades back to the first position substantially
within the periphery of the plate.

15 An embodiment of the present invention will now
be described by way of example only with reference to the
accompanying drawings in which:

Figure 1 is perspective view of a ceiling fan
20 with blades in a radially expanded operative position,
Figure 2 i1s a plan view of part of the fan with
the blades i1n a retracted position,
Figure 3 i1s the same view with the blades shown
in dotted profile,
25 Figure 4 is a plan view of part of the fan
showing the blades in a partially expanded configuration,
Figure 5 i1s a detailed view within the circle A
of Figure 4,
Figure 6 i1s a plan view showing interconnection
30 of adjacent blades,
Figure 7 i1s a side elevational view of the two
blades shown in Figure 6,
Figure 8 is a perspective view of the two blades,
and
35 Figure 9 is a perspective exploded view
1llustrating the connection of one blade to the plate.
The ceiling fan 10 shown in the accompanying
drawings comprising a central ceiling mounted shaft 11



Figure 7 is a side elevational view of the two blades shown in Figure 6, Figure 8 is a perspective view
of the two blades, and 35Figure 9 is a perspective exploded view illustrating the connection of one
blade to the plate. The ceiling fan 10 shown in the accompanying drawings comprising a central ceiling
mounted shaft 11 - 3 - coupled to a housing 12 that houses an electric motor (not shown) that drives a
rotor 15 that is mounted centrally of a circular plate 20: Theperiphery of the plate 20 supports four

equally spaced f@bbw@a 2o 23, RoudiryThe updatsidp obie piatecd@seirfiertsnatioht (edehown)
covered as show, [%HE} 'ﬁ r%h]atEy 8rcﬂl\éesd éh\‘%l%sr T{yg alela * rﬁ%}ﬂ‘? clX %W%Fg%la(%tie plate

20 to be retracta an open position shown in Fig ur |n w es exte

outwardly to a cI@séﬂ'f@H&é‘ifoﬁ gﬁgﬁ/naﬂ Figdre® Pﬁﬁﬂl@ﬁ?ﬁé( bRkieEhgeRbATRed Within or close to
the periphery of theppatet2). four efaahbywnspdaguefanto] atide &TonB_NYRR), d24vings each

blade 21 t0 24 hag,a CYRESIPHIE bFSE MNP %9 %”Lfbfﬁb?f{%f’ta?’olﬁ'@%i‘t hsothensRpyn a
curved tip 32. The root 30 of each blade is secured by ﬂyeners 33 tog %uadrant 40 that is in turn
te

pivotally securedi8YRE Pt S0V Bod o {9 hwd¥di§ SF W BBter PERbhéR-of thB$late 20. As
shown in Figure £Q0redehaglesirdit 40is2<q e sptitad eouridthehee iphate oPthetplatee20.

retractable from an open position shown in Figure 1 iIn
which the blades extend radially outwardly to a closed

10 position shown in Figure 2 in which the blades are
confined within or close to the periphery of the plate 20.

As shown iIn Figures 2 to 9 of the accompanying

drawings each blade 21 to 24 has a curved profile

15 terminating at one end In a root 30 and at the other end
In a curved tip 32. The root 30 of each blade i1s secured
by fasteners 33 to a quadrant 40 that is in turn pivotally
secured to the plate 20 at a position spaced inwardly of
the outer periphery of the plate 20. As shown in Figure 4

20 each quadrant 40 is equally spaced around the periphery of
the plate 20.

The mounting of each quadrant 40 to the plate 20

Is shown in particular detail In Figure 9 which iIs an

25 exploded view of the assembly. The quadrant 40 is a metal
flange 44 of substantially rectangular configuration
having a central boss 41. The root 30 of the fan blade 21
Is screwed to one end of the flange 44 as shown in Figure
9. The central boss 41 accommodates a bearing assembly 42

30 and spacer 43 that is located within a hole 45 in the
plate 20 to elevate the quadrant 40 above the plate 20
whilst allowing the quadrant 40 to rotate about the
bearing 42 about a vertical axis. The plate 20 has an
arcuate slot 27 formed therein and the quadrant 40 has a

35 downwardly projecting lug 46 that is screwed to the
underside of the flange 44 to locate within the arcuate
slot 27. The location of the lug 46 in the slot 27
restricts the pivoting movement of the quadrant 40 from a



The mounting of each quadrant 40 to the plate 20 is shown in particular detail in Figure 9 which is an
25 exploded view of the assembly. The quadrant 40 is a metal flange 44 of substantially rectangular
configuration having a central boss 41. The root 30 of the fan blade 21 is screwed to one end of the
flange 44 as shown in Figure 9. The central boss 41 accommodates a bearing assembly 42 30 and
spacer 43 that is located within a hole 45 in the plate 2040 elevate the quadrant 40 above the plate 20

whilst allowing thg jtserpaisiCrioiotate b avh ishbedén h4aa@donta vertipgl axipetiadtatg 20 has

an arcuate slot 2 i th W rqiecting,lug 46 that is
screwed to the ur%églﬁ(ﬁ] %ngfr?gg 4% %i%jéglg \%’?ﬂ%ﬁ%ﬁ‘e}oﬁcﬂf;@ s@ﬁ%&%@%ocr@!i%{ﬁ%f the lug
46 in the slot 27 RAFIQXRRNFREBITGHRAERe WU diXaRRE 4% 20P2N FRREIFRINEX in
which the blade Zbssiiti Boretracted configuration to a second position Y in which the blade has

expanded radially outwardly and is an open operative position. 5 An elongate coil spring 50 is
attached to a hole 47 in one carner of the flange 43 and extends across the pl 0 to be attgched to

te
a location point 51 a location goihtSh28a Y dmIRE Hiddrtht ¥9. EI‘FEQ:%E% rikg 1® S04 Ryes the
quadrant 40 to agsimé tlenelosed pekitioh abidewidatgebibdea1dpiestandiliaouoss dihthe

quadrant 40 movg§4gRIane e IPENGBEAEHRY [RBSIAN10E38RVA IpFigiresheachy aeadipphd0 is
coupled to the plate.2Q in the same manner and achqchua rant in%Hdes coil s riEg 15 50 secured to

the plate 20 at a Bgsllﬂgn ?g@i%?edfrg%a%e q'fj%n(]jr:}n © adrgll ghown in Eﬁjrg % (_ﬁggt'é‘@of each
blade 21 to124 isefghioeswiithy ateppearst 484 #r Bagesardbe cohnga@dessthbl AheAtdtracted

as shown in Figuig@rihe iadsbadiznoticgrigeiencheetian Bmdatyasdie basesqueiaiwardly to
the operative posjtion it is unders ftRe -contact r.
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in Figure 4 each quadrant 40 i1s coupled to the plate 20 in
the same manner and each quadrant includes a coil spring
15 50 secured to the plate 20 at a position remote from the

quadrant.

As shown in Figure 9 the root 30 of each blade 21
to 24 is slightly upwardly stepped 31 and the blades are
20 configured so that when retracted as shown in Figure 2 the
blades do not contact each other. Similarly as the blades
pivot outwardly to the operative position it Is understood
that the surface of the blades do not contact each other.

25 Figures 3 and 4 illustrate that each quadrant is
connected to the adjacent quadrant through a tie bar 60 as
shown In Figure 6 each tie bar 60 comprises a straight
section 61 that joins a curved section 62 that in turn has
a perpendicular leg 63 that i1s secured to the adjacent

30 quadrant 40. The curved section 62 and leg 63 of each tie
bar 60 allows the quadrants 40 to rotate through the
confined arcuate movement without impeding the tie bars
60. The tie bars of a rigid construction and are screwed
at either end to adjacent quadrants 40.

35

As shown in Figure 7 the mounting point for the
legged end 63 of a quadrant is lower than the elongate end
61. This height difference ensures that the tie bars 60



connected to the adjacent quadrant through a tie bar 60 as shown in Figure 6 each tie bar 60
comprises a straight section 61 that joins a curved section 62 that in turn has a perpendicular leg 63
that is secured to the adjacent 30 quadrant 40. The curved section 62 and leg 63 of each tie bar 60
allows the quadrants 40 to rotate through the confined arcuate movement without impeding the tie
bars 60. The tie bars of a rigid construction and are scréwed at either end to adjacent quadrants 40.

35 As shejgn mbEigW@é’déeé@@wtwnuf@rih@a@@eém@@%ﬁ glagagand inlever than
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slots 27 15 against the coil springs 50 until the blades assume a fully expanded configuration where
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Figures 2 and 3.and 3, that is the folded configuration. As the fan

commences to rotate the centrifugal forces cause the
blades to move radially outwardly causing the quadrants to
pivot and the legs 46 to move within the arcuate slots 27

15 against the coil springs 50 until the blades assume a
fully expanded configuration where the lug 46 in each
arcuate slot 27 is located at the end Y of that slot.
This 1s the fully operational position of the blades
allowing the fan to operate as a conventional ceiling

20 sweep fan. When the motor is switched off the coil
springs 50 pull the blades back to the folded
configuration shown in Figures 2 and 3.

Although, not essential, the underside of the
25 plate carries a light fitting so that when the blades are
in the retracted position the fan assumes the role of a
ceiling mounted light.

The shape of the blades and the mounting
30 configuration is arranged to ensure that the assembly is
balanced and that there is no contact between the blades
as they expand or retract. The tie bars 60 also operate
to ensure synchronisation of movement which is essential
to keep the assembly balanced.
35



Although, not essential, the underside of the 25 plate carries a light fitting so that when the blades are
in the retracted position the fan assumes the role of a ceiling mounted light. The shape of the blades
and the mounting 30 configuration is arranged to ensure that the assembly is balanced and that there
is no contact between the blades as they expand or retract. The tie bars 60 also operate to ensure
synchronisation of movement which is essential to keep the-assembly balanced. -6- CLAIMS 1. A
ceiling fan compriging @8 electric motor that drives a circular plate, the circular plate has three or 5 four
equally spaced quadrants positioned adjacent its periphery each quadrant is secured to the plate to be
pivotal thereto to i)rovide limited arcuate movement about the pivot axis, each quadrant having a fan
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blade secured théreto, theGGddARMEGEMERTBTdH GUAIaRASSEE 1O REAEI¥RRT a first position
where the bladegdareweithia tied petipberyp¥dite platbdo amecobd pgst@bevihers thhdedesextend

the quadrantinto o o T et by
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according to eith %claln%’l or crl1aim 2 wherein each %u raq_l has an arcuate slgt in which is 25 located
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a pin that projects upwa t cell y oneet!_)P%e_pregeding
claims whet8in t1OpEidRhIFhedl dVerststaasddiHoukhrr@atbentakrdesgiae within
the periphery of the plate to a second position where the

blades extend radially outwardly of the plate, each
quadrant being attached to the plate by a coil spring
which urges the quadrant into the first position, each

15 quadrant being directly joined to the adjacent quadrant by
a rigid tie bar so that any movement of one quadrant
causes the same movement of all the other quadrants.

2. The ceiling fan according to claim 1 wherein adjacent
20 tie bars overlap one another without contact as the blades
move from the first to the second positions.

3. The ceiling fan according to either claim 1 or claim
2 wherein each quadrant has an arcuate slot in which is
25 located a pin that projects upwardly from the plate.

4. The ceiling fan according to any one of the preceding
claims wherein the plate is positioned over a stationary
housing that contains a light.



