- 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 pakd

has three or four equally spac&® §8AGAnI@PSsiAtEY LabEandt iBRES ch ant is
secured to the plaeowrbe pivoeal aferétietoaohvaititapeise dbiclne moyaradmegialk e biladeasis,

each quadrant hf{i\ﬁ”%aéé'i Piafle feevred t'ﬁ’(ﬁ@vﬁ?@@%@ mammﬁeb%@t@@c&aﬁ Bpieg
confined from a f%?kt) qp%snﬁor}\r/]vhghe th'g-: Ila;lde are Wlthln 35 theop](gipthleé}q oé thne %IaHaS %-qés%cond
position where the bla & exten rgida‘ﬁ pﬂ ardly gtr}hgsp‘?at%, each quadra?it b %g Atached to the
plate by a déll spfifg atkdiRGlglesahequbbiRghtneehediraasteiitonl abk without

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 acuate movement about
the pivot axis, each quadrant having a fan blade secured
thereto, the acuate 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 raidally outwardly at 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 300f adjacent blades,
Figure 7 is a sideé\@gaf%}%lm 89%!9&\/\%%8&?%5\”5% F‘fb‘ﬁrf%u ﬁigﬂr@% a perspective view

of the two 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 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



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. The periphery of the plate 20 supports four equally spaced fan
blades 21, 22, 23, 24. 5 The underside of the plate 20-suports a light (not shown) covered as shown

in Figurg |1 ?y a eved eavaic?a Theuieinglaties éiate Zr’fba@@tt%ﬁh@ﬁ@dhﬁ?dmtﬁa@ﬁdﬁ bghot
retractable from n in_Fi [ e bla to a
closed 10 positio%ﬁ%&mﬁgﬁ%gugpf %Ié:/svh%:h%#g%]fa}e\:gs’ aﬁgatc%nﬁneﬁ{ h|n8 %r é%ﬁ?‘%ﬁy paérfghery

of the plate 20. @ CITgs abwRIRER#Es 2 thRPoMBE BR8N ATing & abddfeah blade 21 to 24
has a curved pro$iigplintetsirfaiing &queeldiyd spacent 3aand hathesother, e@@ in a3yunz:d.tip 32. The

root 30 of each bigde IS REEPESFHRY BPIYRRIS PR 9erUaphaP 32tdS I it PSR ISERAMS to the

plate 20 at a positiongapa ed inwardly of_the oytg'éperip ery of the E)/Iat 20.”As shown in Figure 4 20
I

each quadrant 46 %% y%?)a%%ﬂ ol RO e rP¥t thethIBYE S0 CAYE Iotmiting BR€ach
quadrant 40 to thEqulatedd@deshain bopatfcalbe detktlacFgliré® whizhpd abe2>26xdodée view of the
assembly. The qyadrpat¢aid @ NfeiehllanopeRf §6§$tﬁ'iBﬁ|YS'I¢§W9WWP?RI‘!;\ﬂ%r3£ﬂOi‘rhaVing a
central boss 41. The r%ot ?hO ofbtpe %%n bla;(d%e n:(Lj isrs%ﬁwﬁi to ongwend dcif th% c]; ange Iélésae%shown in
Figure 9. The celraBbss H1 Sehimotiates & bE&TH as%’erﬁb'ly oty

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
acuate 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 acuate
slot 27. The location of the lug 46 in the slot 27
restricts the pivoting movement of the quadrant 40 from a



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 acuate 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 acuate slot 27. The location of the
lug 46 in the slot 27 restricts the pivoting movement of the quadrant 40 from a - 4 - first position X in

which the blade Flj st EtRerRshconfipuraiticte areceihpesiian ¥sniwhigh i pladedins

expanded radiall I ope \Y %gﬂt - opgate,cpil spring 50 is

attached to a holé%ﬁ%g%%a%eﬁr %%th% f%%%%@ §n extﬁ%g\g\pwsswtﬁgcﬁa% 0to é{g §ttached to
a location point F188|525R8RMRht spddad hva9utera e Yuaddint 202MhOR8I sBRRE aEB(Eurges the
quadrant 40 to agmsid ilmnclosed position and when the blade 21 pivots radially outwardly the

quadrant 404noves to place the spring 50 under tension. As shown in Figure 4 each quadrant 40 is

coupled to the plate 20 in the same manner and e_alchS uadrant includes a coil %)fgtingql%fgé?gcured to
t heto

the plate 20 at a position remd®' RPN rings 3Rl i ERGRfE Feach
blade 21 to 24 is4liglitly opwaciy sepped handhmnigaddd aend0 exhégaedasodaswhiea retracted

as shown ?n Figuf_ﬂ 81{@? Pipdes drenaiqifeiraeh Aheb&iriary pe ing biades mvwipeiwardly to
the operative positian L#ls under&tood thajfthe sutrLace of tge blades.do n%contact each ather.
[0t i BnHEARS

25Figures 3 and RO St R R4t ea%\ﬁ%adrgm Ef‘(rﬁhe Q\djacenf3 q&e(l)o'rzlirf %F(SLTQ% a tie bar
60 as showkin FrurdiBdescHthe bekad cafitpridas Eostasighinsectibh aalpaebimds el sdtdion 62

that in turn has ayiespendieuliod 962 thai iveecureddd 41d gdisgentrdly the quadrant
40 moves to place the spring 50 under tension. As shown
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 acuate 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



30 quadrant 40. The curved section 62 and leg 63 of each tie bar 60 allows the quadrants 40 to rotate
through the confined acuate 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 - 5 - do not impede each other during movement of the

quadrants 40. Thyis the tie ase 6 jelactachtdiadranirdhgo HinianyraosdnentoRRR fuadiant 40

has to be controllged by ' r h % t I hers gua . In this
way the radial ou?vd\jlérd mgéem%ﬁgoﬁ]% 2%%%&(:0; fi@%oﬁ%%@se?&%{n §ar%h% adgégca%l‘%%; move in
or out in synchroARR%tiBYYRRERE tRiEcBeAHREESNTEN D iMdSe IReiBurenE RGP Yause the
10 fan blades to &ibsuntd ¢hdaesfi@Oto rKsiadten toFigure sndaees) thatfis did fattled othiguration.

As the fah commenges inilate (e cevLugaNOwRs AaRdle Sladesa Mevefudtboruaedly
causing the quadgants t%é)lvot and the legs 46 1o move within the *?),jr%ﬁe slots 27 é?/nagamst the coil

springs 50 until tH@BIAAERARI Ut YN YARSEY @Ry &atBn & tdiudh 24F adllate slot
27 is located at tla eadty éfthay sioh rthid gathedollyepbratibaaltibostoroshee hddetesllowing the
fan to operate as a conventional ceiling sweep fan. 20 When the motor is switched off the coil springs
50 pull the blades back to the fglded corgi%ratiortﬁhmqén ianriTg#rqs 2 alndnB. Although, not essential,
the underside of the 25 plate canieya figh tﬁﬁﬁg 0%hatwheT e bRBEL W irthe r%?r%%te osition
the fan assiithes faé réid dfl@sclith peoufdbittht CoRd 8BaE@ 61 9ieshiaiewand thé MBUFBRg30

configuration is aaiag8d tqmuriesthahéﬂe_f@qmbladmfa@mcat pod thapbethis |1Q;_Lnor_1tact between
the blades as thegow&qge% trgﬁa%ﬁ?ﬁéle@@s g%gggr? C%%Séafe% legégrec%ggr%gatlon of

movement which Is essentia eep the assembly _
blades to move raidally outwardly causing the quadrants to

pivot and the legs 46 to move within the acuate slots 27

15 against the coil springs 50 until the blades assume a
fully expanded configuration where the lug 46 in each
acuate slot 27 i1s located at the end Y of that slot. This
is the fully operational position of the blades allowing
the fan to operate as a conventional ceiling sweep fan.

20 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



-6- CLAIMS 1. A ceiling fan comprising an 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 provide limited acuate movement about the pivot axis,
each quadrant having a fan blade secured thereto, the acuate movement of each quadrant being 10
confined from a first position where the blades are withirfthe periphery of the plate to a second
position where the iages extend raidally outwardly at 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 r%gid tie bar so that any movement of one quadrant causes the

same movementbf all the @8t i dFantsCOMPIThE HagdindTaf EREbIA g ROTRIM thdkrein adjacent
20 tie bars overlapranegnathei nathbatrcoritategs teebladesoiave fpdatbe liek tetheesecand

positions. 3. Theggiling aniasrordingde eilianrained Palain dnderaijerciyuagant has an
arcuate slot in which |s 25 locatéd a pin that projects upwardly from the plate. 4. The ceiling fan
according to anyR¥nE'd ﬁé%r@@e%%ir‘f&’@lfﬁ%dhb?ei S{rChS) e@p&gé)o j@&@erté’s%ﬁonary
housing that containoddightti3erstohdeeflingvdasudstanielty acdedeibeoMenreintwiaboefErence to
and as illustratedgRdhe peedMARRYNICHBWIGSadrant having a fan blade secured
thereto, the acuate movement of each quadrant being
10 confined from a first position where the blades are within
the periphery of the plate to a second position where the
blades extend raidally outwardly at 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
proceeding claims wherein the plate i1s positioned over a
stationary housing that contains a light.

30
5. The ceiling fan substantially as described herein
with reference to and as i1llustrated in the accompanying
drawings.



