FAN DEVI CE HAVI NG SI MULTANEQUSLY FOLDABLE BLADES 1. Field of the

I nvention The present invention relates to fan device, and nore
particularly to a fan device which has sinultaneously fol dable bl ades. 2.
Description of Related Art Ceiling fans are widely used in many househol ds
today as ceiling fans are extrenely useful and convenient to circulate air
within a closed space A conventional ceiling fan includes a plurality of

fan bl ades  sqgu mﬁ g@%@UB 'V FOLPABIGE not or
assenbly. The nntor asse y 'S s§ g ou3|ng i ncluding top and
bottom plates in a clanped engage h an annul ar translucent panel,

di sposed peripherally between the plates, and includi ng an annul ar
fluorescent light bulb disposed within the housing in a surroundi ng
relation to the not or assenbly, including a support structure to hold the

| i ght buI tral position between the plates. However,
despite the a van?;&g%gllﬂgnéﬁﬁ?f ects it provi des, the conventional ceiling

fan has sone dr acks: for instan th bl ades are secured to the
outer portion of %Br%%m‘fa%%we;a% O%Q?%Wﬂ% $otating with the

notor assenbly to provide an air ventilating effect when in operation.
Wien t he gerticntartyato afandevice whp@h has simultarcously foldatie dlrdes: emai ned in
a spread-opened state. However, the ceiling fan nay not be used all year
round, when H&ription of Related Art
Ceiling fans are widely used in many households today as
ceiling fans are extremely useful and convenient to circulate air within
a closed space.
A conventional ceiling fan includes a plurality of fan blades
secured to a rotatably driven outer portion of the motor assembly. The
motor assembly is surrounded by a housing including top and bottom
plates in a clamped engagement with an annular translucent panel,
disposed peripherally between the plates, and including an annular
fluorescent light bulb disposed within the housing in a surrounding
relation to the motor assembly, including a support structure to hold
the light bulb in a generally central position between the plates.
However, despite the advantages and effects it provides, the
conventional ceiling fan has some drawbacks: for instance, the fan

blades are secured to the outer portion of the motor assembly for

simultaneously rotating with the motor assembly to provide an air



ceiling fan is not used for a certain period of tinme, the spread-opened
fan bl ades not only occupies a | ot of space, but may al so influences the
aest heti cal appearance. In addition, the fan blades are easily worn when
the fan bl ades are renmi ned spread-opened but not used for a |ong period
of time. The present invention has arisen to obviate/ mtigate the

di sadvant ages of the conventional fan devices. The present invention
relates to a fan device having sinmultaneously fol dable bl ades which

conpri ses @eﬂtﬁhﬁhgtémedrwé@m Bpetatior? WhehahktoeilRhg TaRROnbt fip franes
extend outwardly Tromthe driving unit, a plurality of shells are

o ades. ar conereBbRTUY, (H BE0aR%: FOPRBERE! » sBroad BERS sBuf) 1) o

coupling rqQds are respectively positioned between every . twg adj acent

shel | s. Ealdﬁwwheic‘rﬂghngafﬁﬁm@xngtbpmdr?ﬁtﬁewr%mc{m&he@ﬂwthereof and
extendi ng upwardly therefrom Each shell has a center hole defined therein
for recei V@EtilinFEfagéiin@g used Hot heepiavo pepiodt dletimey the speadi-ogersadpor t i ng
frame. A plurality of bores are annularly defined in the shell such that

the cent erfa%%lﬁg@ nbt Bh[}%gglgﬁés et g;sﬁéce, ﬁﬁ??}l}éﬂ%& i effdesassenbl ing

portion di'sposed on one “en reo asse a correspondi ng
shel | . Each assenbli ortion has.a...throu hol e defined therein for
Fooei vabi Jhereatiots dapRewanse. b addisismithg tan Pladest e by VRS bl ade i s
pivotally rotatable relative to the supporting frane. A plurality of

securi ng hwhen the éambladesrdrg rénfdined spread-hpened bubhobysed for an, t he
securing holes of each blade are

long period of time.
The present invention has arisen to obviate/ mitigate the

disadvantages of the conventional fan devices.

The present invention relates to a fan device having
simultaneously foldable blades which comprises a rotatable driving unit,
a plurality of supporting frames extend outwardly from the driving unit,
a plurality of shells are respectively rotatably mounted on the supporting
frames, a plurality of blades are respectively disposed on the shells, and
a plurality of coupling rods are respectively positioned between every
two adjacent shells. Each supporting frame has a pivot mounted on one
end thereof and extending upwardly therefrom. Each shell has a center
hole defined therein for receivably engaging with the pivot of the
corresponding supporting frame. A plurality of bores are annularly
defined in the shell such that the center hole is encircled by the bores.
Each blade has an assembling portion disposed on one end thereof for
assembling with a corresponding shell. Each assembling portion has a

through hole defined therein for receivably engaging with a
2



correspondi ngly and vertically aligned with the bores of the correspondi ng
shell. Each coupling rod includes an arcuate nmain section and two arcuate
connecting sections which are integrally and respectively fornmed on two
ends of the main section. The main section of the coupling rod is
oppositely arched relative to the two connecting sections of the coupling
rod. Each connecting section has an arcuate shape corresponding to a
periphery of the shell for preventing the connecting section from

col li di ng eerréspansipg\pivobsuch shatutheoblaidedsfpizatallhtotatalerrglativg taeach
connecting section has a penetrating hole defined therein and

cor r espondheguppaating dnemer A plirabityeef secumieg dipdes arermrnulagly defingdt i ng
sections of each coupling rod are respectively pivotally connected to the
two corr esiporthengsseinblingt pomtipns. the seeuringghedes obracks bladeugre t he

al i gned penetrating hole, the securing hole and the bore for securely
assenbl i ngcarmes nghy evd, versiceHy | aligmed t rveith| dhe. bores th the vi ng
unit rotates, the supporting frames are synchronously rotated with the
drivi ng urgarrespergtingishgllt he shells to sinultaneously rotate, the shells
rotatably driving_the coupling rods t((f be pivotally noved relative to the
supporting franes Hash eouplingedusicjudes Ay Fguateeiingestion ad twa abl y

fol d/unfold. The present invention '_IL becope m)rfyobv' ous fram f he

fol | owi ng areyatd pEQIBIECHNEN SCEIERSi vartl@ n@&e i yregral tﬁ@aﬁ‘?ﬁﬂ%&‘ﬂ? g 3
drawi ngs whi ch show, for purp sEs of .ill ustrat'gn onl.%{, a Prefe{rred
enbodi mentformesk @& dwiec endst ot tthe B%%%e?ﬁcqqﬂ/ejﬁ gofain’ section of the

coupling rod is oppositely arched relative to the two connecting sections
of the coupling rod. Each connecting section has an arcuate shape
corresponding to a periphery of the shell for preventing the connecting
section from colliding with the pivot of the supporting frame when
operating. Each connecting section has a penetrating hole defined
therein and corresponding to any one of the bores of the shell. The two
connecting sections of each coupling rod are respectively pivotally
connected to the two corresponding adjacent shells. A securing bolt
passes through the aligned penetrating hole, the securing hole and the
bore for securely assembling the coupling rod, the shell, and the blade.

When the driving unit rotates, the supporting frames are
synchronously rotated with the driving unit and driving the shells to
simultaneously rotate, the shells rotatably driving the coupling rods to
be pivotally moved relative to the supporting frames for simultaneously
driving the blades to retractably fold/unfold.

The‘ present invention will become more obvious from the

following description when taken in connection with the accompanying
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In the drawings: Fig. 1 is an expl oded perspective view of the fan device
havi ng sinmultaneously foldable fans in accordance with the present
invention; Fig. 2 is an assenbled perspective view of the fan device

havi ng si nmul taneously fol dable fans in accordance with the present

I nvention; wherein the blades are in a folded state; Fig. 3 is a bottom

pl ane view of the assenbl ed fan device having sinultaneously fol dable fans
in accordance with the present invention; wherein the blades are shown in
a fol ded stramwangsiwhich ishoavofdre pusposesmofl dhestrdtion einlyha psefentdded f an
devi ce having sinmultaneously fol dabl e bl ades in accordance with the
present i emebodionentinesacsiondanes wiithithe preseshimwenitionan unf ol ded state; and
Fig. 5 is another assenbl ed perspective view of the fan device having

si nul t aneqyshy dralvdags.e bl ades in accordance with the present invention;
wherein the bl ades are shown in an unfol ded state. Referring to the

drawi ngs and ini t Fpd| Vig #n Ekplodelt Berspedtive $ot Gt thedhrievicahhvizpeous! y

fol dabl e bl ades in accordance with the present invention conprises a

r ot at abl e sikhutiangousiyt fol@abel fahs iaaicaoakireanith thegrasast inoshtiony at i on.

Four supporting frames 11 extend radially and outwardly fromthe driving

unit 10. Each supPBiy.t2niy thagssehibleds perspeictiot whof hthé sfampdet e on one
end thereof and extending upwardly theréefrom Four shells 20 are rotatably

(r]I Ie:(rgegth ;\F/)ggmvﬁég% hrﬁigﬁléﬁmeggelgfagugdabéle sfappoin iabgofdamveswith théeprebent s 20 are
invention; wherein the blades are in a folded state;

Fig. 3 is a bottom plane view of the assembled fan device
having simultaneously foldable fans in accordance with the present
invention; wherein the blades are shown in a folded state;

Fig. 4 is another bottom plane view of the assembled fan
device having simultaneously foldable blades in accordance with the
present invention; wherein the blades are shown in an unfolded state;
and

Fig. 5 is another assembled perspective view of the fan device
having simultaneously foldable blades in accordance with the present
invention; wherein the blades are shown in an unfolded state.

Referring to the drawings and initially to Figs.1-3, a fan device
having simultaneously foldable blades in accordance with the present
invention comprises a rotatable driving unit 10 which has a generally
rounded configuration. Four supporting frames 11 extend radially and
outwardly from the driving unit 10. Each supporting frame 11 has a
pivot 12 which is mounted on one end thereof and extending upwardly

therefrom. Four shells 20 are rotatably respectively mounted on the four
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center hole 21 defined therein for receivably engaging with the pivot 12

of the correspondi ng supporting frane 11. Three bores 22 are annul arly
defined in an inner periphery of the shell 20 such that the center hole 21
is encircled by the bores 22. Four blades 40 are respectively di sposed on
the four shells 20. Each bl ade 40 has an assenbling portion 41 which is

di sposed on one end thereof for assenbling with the correspondi ng shel

20. The assenbling portion 41 protrudes froma bottom surface of the blade
40. Each asuppontingdraves ilonThe shedls2Q areodige-sinpsds Eagbrshebld20 hasreei n f or
recei vably engaging wth the pivot 12 of the correspondin supporting
frame 11. centerchelect definkditherein for geaeivabby Engagimignwith theapivot dder

peri phery of the assenbling portion 41 of the blade 40 such that . the

t hrough hefehexarsesponding suppgriing feasarl gl hisedorgs 22are appwlatlysecur i ng
hol es 43 are correspondingly vertically aligned with the thrﬁgﬁe Qres 22 of

the shel | dedinedoiny ar dipen pefipkery ebthg @mlbgge%{qh/@lap the sentes t ween

every two adjacent she]ls 20. Two en f ch coupling rqd 30 are
respect i vas gngirgladaby yhe beres 22aFour E)M%ﬁ a5 EPRCtyRbY 8551@@?3 ©Bfch

coupling rod 30 has _an arcuate main section 32 _and two, arcyate, .connecting
sections 3heifaueghells Qoaﬁ@cge@ﬁéét‘}(}/gﬂ% an&ﬁs@aﬂﬁm& pertionél whighs mai n

section 32, The main sectjgn 32 qof the upling rod 30 is positely
arched r eldispeaed on One Qﬂdo&%ﬁ%@irl %ﬁjegﬁcgmgmgae&he EQIARSP Eg&%ei’g section
31 has a penetrating E?I e 33 defiged thereip. The &enetr I ng fhg}le 33 of
the connedd-nkhe asssmhling RowtIN Adnprotrudesirognd battop, supgee OHtes s t he

shel 20 fb?erldé rheo.c]gg&? Ca;[sisgl%bii%(g ip(())?tig% ZH) h%isvg ttﬁlrcl)ﬁ/gh %ole 42 defined
therein for receivably engaging with the pivot 12 of the corresponding
supporting frame 11. Three securing holes 43 are annularly defined in an
inner periphery of the assembling portion 41 of the blade 40 such that
the through hole 42 is encircled by the securing holes 43. The three
securing holes 43 are correspondingly vertically aligned with the three
bores 22 of the shell 20.

Four coupling rods 30 are respectively positioned between
every two adjacent shells 20. Two ends of each coupling rod 30 are
respectively pivotally connected to the two adjacent shells 20. Each

coupling rod 30 has an arcuate main section 32 and two arcuate
connecting sections 31 integrally and respectively formed on two ends
of the main section 32. The main section 32 of the coupling rod 30 is
oppositely arched relative to the two connecting sections 31. Each
connecting section 31 has a penetrating hole 33 defined therein. The
penetrating hole 33 of the connecting section 31 corresponds to any one

of the bores 22 of the shell 20 for the connecting section 31 to pivotally
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engage with the shell 20, such that a rotation of the shell 20 would drive
the coupling rod 30 to slightly pivotally nove relative to the supporting
frame 11. Each connecting section 31 has an arcuate shape which

corresponds to a periphery of the shell 20, such that the connecting
section 31 of the coupling rod 30 is prevented fromcolliding with the

pi vot 12 of the supporting frame when operating (as shown in Fig.3 and
Fig.4). A securing bolt 34 passes through the aligned penetrating hole 33,
securing resgage3vithribietshellsdl esurh, that errotation widhe shelli Ay wasdd slyive he

bl ade 40, and the shell 20 are securely assenbled together by the securing
bol t 34 fdhesouphingad 3Rdeestightly pivetgllypaoxe tehativirto e sURPOLNGNd t he
bl ades 40 are rotatable relative to the supporting frames 11 of . the

dri vi ng urframeo landEadle asoumsciing seedoo3 hrga%rmV@rcu@tepis%lwbl%ve
relative to the shells 20 by rotatjons of the sheJls 20 (operatipn of the
present i reEaTeSPORdRi 1a apperipheneofgths rsﬁﬁgdZSn SHE aﬁl% ther cORRSGLMS |

Further referring to Fig.2 to Fig.5, qperation of the fan devi.ce . having

si mul t anedgstipns 3] wibihe epupleng irada3Q d5 prpventgd: ffoffh@o t Wlﬁ! ntion

wi |l be described [n detail ed a§|OML n an initial non-oper tigg tate, as
shown in Mot 220{dthe supporbngdsameowser GnaraHag a?éﬁpé{" Hb? e ed, the
bl ades 40 are folded in such a way that each blade 40 overlaps one anot her
and the fdiiged)-bl ades 40 configure a generally circular shape such that

the driving unit 10 is annul ar encl osed b he .. bl ades 40, .t herefore when
the bl ades 40 ar ef¥ $HFQAEHIE Bﬁﬁ -lf%lﬁ’aé%@ﬁ 0“8%655@@ gerfql%{a{tpég E‘B e for

Fan dovi oo ICHHDEURAIg A hame] Hiesborad, such At the coUpiHF5d 30, the” "
blade 40, and the shell 20 are securely assembled together by the
securing bolt 34 for synchronous movement during operation. The shells
20 and the blades 40 are rotatable relative to the supporting frames 11 of
the driving unit 10 and the coupling rods 30 are driven to pivotally move
relative to the shells 20 by rotations of the shells 20 (operation of the
present invention will be further described in details hereinafter).

Further referring to Fig.2 to Fig.5, operation of the fan device
having simultaneously foldable blades in accordance with the present
invention will be described in detailed below. In an initial non-operating
state, as shown in Fig. 2 and 3, the blades 40 are inwardly retractably
folded, the blades 40 are folded in such a way that each blade 40
overlaps one another and the folded blades 40 configure a generally
circular shape such that the driving unit 10 is annularly enclosed by the
blades 40, therefore when the blades 40 are folded, the fan device
occupies very little space for easy storage and provides an aesthetical

effect to an appearance of the fan device. In an operating state, the
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6 driving unit 10 is actuated to rotate, the four supporting franes 11
synchronously rotate with the driving unit 10. The four shells 20, which
are rotatably nounted on the supporting franes 11, sinultaneously rotate
with the supporting frames 11, thereby the connecting sections 31 of the
coupling rods 30 are rotatably driven by rotations of the shells 20, such
that the connecting sections 31 are guided to nove along tip peripheries
of the sueggr;ing frames 11, whereby novenents of the cting, sections

° . : conne

f’ﬁ oL t he drviplg m?gr g@-slswcé'ﬁm% t;grrptatﬁughe ficBUPRRIE: dERABSS r bt at i on of

e driving unit rives the ades, 40 to  rotatably spread-ope
si nul t aneciysioprenously etateastthdhgtdsiyiag wmig®. The %P‘g. Sh"i#d&gﬂ \5?159. When
the driving unit 10 is dis-actuated, a rotatign speed qf the driying unit
10 is gr aoar]gl rotatatly e mxaunted nensthg |Ss1pportlngk§ﬁnsf‘es rlds stEulfaneous
supporting frames 11 of the driving unit, 10, the connecting sectjons 31 of
t he coupl :rl@@atﬁo‘a&h\’{belSW@@%ﬁ@nS&ilde@hﬁﬁ'bYtW@ QW’@ESSE'&PWJ]SMI s 20
to nove along the tip peripheries of the, supporting fr S and drive
t he bl adesO et@‘#@tﬂ&t@@oﬁQ arg ratatailyrdriven byhratal n%\/ﬁgﬁ? ﬁéé](!ﬁ 55» ng unit
10 is halted fromrotation, the blades 40 are | rdly folded as.in the
initial nowchpdhal; dae Gonnectag: seeinsEYy @re gu&ﬁaf% ove, aﬁ’?&ﬁlﬂjevi ce

e
connecting sections é?gotr the coupling rods 30 and a centrifugal force
produced by rotation of the driving unit 10 drives the blades 40 to
rotatably spread-open simultaneously to an unfolded state (as shown in
Fig.4 and Fig.5). When the driving unit 10 is dis-actuated, a rotation
speed of the driving unit 10 is gradually decreased; the shells 20
likewise rotate with the supporting frames 11 of the driving unit 10, the
connecting sections 31 of the coupling rods 30 likewise are guided by
the rotations of the shells 20 to move along the tip peripheries of the
supporting frames 11 and drive the blades 40 to retractably fold inward,
such that when the driving unit 10 is halted from rotation, the blades 40

are inwardly folded as in the initial non-operated state described above.



havi ng a pivot nounted on one end thereof and extendi ng upwardly
therefrom a plurality of shells respectively rotatably nounted on the
supporting franes, each shell having a center hole defined therein for
recei vably engaging with the pivot of the correspondi ng supporting frane;
a plurality of blades respectively disposed on the shells, each bl ade
havi ng an assenbling portion di sposed on one end thereof for assenbling
with a correspondi ng shell, each assenbling portion having a through hole
defined ther eCLABM(S)cei vably engaging with a correspondi ng pivot such

that the blade is pivotally rotatable relative to the orting frane;
and a plurality of. cAupfamgdevde heyprgt Smulﬁap%‘ilﬁlb’orf@z&ggﬁv@?gesevery t wo

adj acent shells, each coupling rod having two ends respectively pivotally

connect ed aognpheingyo correspondi ng adj acent shells; wherein when the

driving unit rotates, the supporting frames synchronousl rotﬁated with the

driving unit and @rretataplendrigieg| unito asPMﬁkléhéb{JsﬂWPP 1BE e TS shel | s

rotatably driving the coupling rods tao .8 be pivot lle noved rglative to

t he supporexteidingaeadwasdlysifrom: dheodaving Jumi; rf‘g'wghé Bpamtﬁam ract abl y

fold/unfold. 2. The fan device having sjnulta e%gcfl fo(iidﬁabl e blgpes as

cl ai med i hasiiag s piveheneuntedaen epe it hesel &‘é‘é%n ZaHEWAL €Y ai n

section arﬁjl tV\f/tr) arcuat e connecting sections integrally and respectively
erefrom;

a plurality of shells respectively rotatably mounted on the
supporting frames, each shell having a center hole defined therein for
receivably engaging with the pivot of the corresponding supporting
frame;

a plurality of blades respectively disposed on the shells, each
blade having an assembling portion disposed on one end thereof for
assembling with a corresponding shell, each assembling portion having
a through hole defined therein for receivably engaging with a
corresponding pivot such that the blade is pivotally rotatable relative to
the supporting frame; and

a plurality of coupling rods respectively positioned between
every two adjacent shells, each coupling rod having two ends
respectively pivotally connected to the two corresponding adjacent
shells;

wherein when the driving unit rotates, the supporting frames
synchronously rotated with the driving unit and driving the shells to

simultaneously rotate, the shells rotatably driving the coupling rods to



formed on two ends of the main section; each connecting section having an
arcuat e shape corresponding to a periphery of the shell for preventing the
connecting section fromcolliding with the pivot of the supporting frane
when operating. 3. The fan device having sinultaneously fol dabl e bl ades as
claimed in claim1, wherein each shell has a plurality of bores annularly
defined therein such that the center hole is encircled by the bores; each
bl ade having a plurality of securing holes annularly defined in the
assenbl i ndepiudtally tthevedfrelative toether suppartingsfremesakon simadtaneously
correspondi ngly and vertically aligned with the bores of the corresponding
shel | ; eadrieing the hladestupitragiablydfaldiunfglds penetrating hol e defined
therein and corresponding to any one of the bores of the shell; the
al i gned penetrati &g The dantdevisediaving siondtaneoushe fleddablaabiadgs a8 securing
bolt passing, ther,ethr_ouqh for securely assenbling. the coupling rod, the
shel |, anclaimeedingdaim ], yhereuneaelyicouphngiteg kickidesap sueyate madabl e
bl ades as «clainmed in claim2, wherein the main section of the coupling rod
i s opposisestipnaandh &wor acyate, 60NREEtRE Saptienh Arleerally s8¢ Tespscivebhe
couplin rod. 9
PLINg formed on two ends of the main section; each connecting section having
an arcuate shape corresponding to a periphery of the shell for preventing
the connecting section from colliding with the pivot of the supporting
frame when operating.
3. The fan device having simultaneously foldable blades as
claimed in claim 1, wherein each shell has a plurality of bores annularly
defined therein such that the center hole is encircled by the bores; each
blade having a plurality of securing holes annularly defined in the
assembling portion thereof, the securing holes of each blade
correspondingly and vertically aligned with the bores of the
corresponding shell; each end of the coupling rod having a penetrating
hole defined therein and corresponding to any one of the bores of the
shell; the aligned penetrating hole, the securing hole and the bore having
a securing bolt passing therethrough for securely assembling the
coupling rod, the shell, and the blade.
4. The fan device having simultaneously foldable blades as
claimed in claim 2, wherein the main section of the coupling rod is
oppositely arched relative to the two connecting sections of the coupling

rod.



