BLADE STRUCTURE AND CEI LI NG FAN HAVI NG THE SAME CROSS- REFERENCE TO
RELATED APPLI CATI ON 510001] Thi s application clains the benefit of

Tai wan Patent Application No. 100138252, filed on Cctober 21, 2011,

in the Taiwan Intellectual Property Ofice, the disclosure of which

is incorporated herein in its entirety by reference. BACKGROUND OF
THE | NVENTI 0 [ |.Qv | O 2] Th resent_invention
relates to Sﬁéﬁhﬂg ﬁ%@k&%ﬁu&ﬁiﬂ&ﬁm}r M%AVIN THE

particularly to a blade structure argj iling fan having the sane
Sl

that have a hollow structure with d

t bending radians to

si mul t aneously satisfy airstreamcontrol and uni que appearance. 15 2.
Description of the Related Art [00031In nodern living, ceiling fans
have becone popul ar_auxili ar¥ devi ces forhgroduci ng airflow in

busi ness and houseHeROSSoREY

QEd Q@ REWATEDABRPEIGATIONe air

bl owi ng area that effectively controls airflow and tenperature. 20

[ 000211 HOORE stllit erptisatioss claies haibensfl of dradwam BatepieAppledtien Neowe8252,
are necessary conponents. If the structure of the bl ades is not well
desi gne&ledi4eOstapeiid lo AR} 1. dpdisdl aiwen Intellectual Property Office, the disclosure of which

10

15

20

25

is incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION
1. Field of the Invention
[0002]  The present invention relates to a ceiling fan and its blade structure, and more
particularly to a blade structure and a ceiling fan having the same that have a hollow structure
with different bending radians to simultancously satisfy airstream control and unique

appearance.

2. Description of the Related Art
[0003] In modern living, ceiling fans have become popular auxiliary devices for
producing airflow in business and household buildings due to the feature of large air blowing

area that effectively controls airflow and temperature.

[0004] In the structures of the ceiling fans and the blades, however, are necessary
components. If the structure of the blades is not well designed, the rotational speed and
airflow of the ceiling fan may be affected, noise may be generated during the rotation process,
and the stability of the operation of the ceiling fan may be influenced owing to the undue air
resistance caused by the blades. The ceiling fans in the buildings, in addition to providing
major ventilation functions, should also provide stylist accent per consumers’ demand.

Therefore, a beautiful design with low air resistance, high rotational speed, and low noise has
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[0007] The invention provides a blade structure comprising a blade root at one end, a
20 blade tip located at the other end, and a first vertex and a second vertex located between the
blade root and the blade tip, wherein the blade is bent from the blade root to the first vertex,
and further to the blade tip, and the blade is bent from the blade tip to the second vertex, and
further to the blade root so as to form: a hollow structure. At a first side of a first axis, a first
node and a second node are located between the blade root and the first vertex. A maximum
25  slope of the blade to a first axis occurs at the first node, and a maximum horizontal included
angle between the blade and a second axis which is perpendicular to the first axis occurs at
the second node. A ceiling fan capable of containing air regulation and beauty modeling can

be achieved through the foregoing blade structures.



25 slope of the blade to a first axis occurs at the first node, and a
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BRIEF DESCRIPTION OF THE DRAWINGS
15  [0009] The detailed structure, operating principle and effects of the present invention will
now be described in more details hereinafter with reference to the accompanying drawings

that show various embodiments of the invention as follows.

[0010] FIG. 1 is a schematic diagram of a blade structure according to an embodiment of

20 the invention;

[0011] FIG. 2 is a top view of a blade structure according to an embodiment of the

invention;

25 [0012] FIG. 3 is a cross-sectional drawing of a blade structure taken along a section

(LN2-LN2") of FIG. 1;

[0013] F1G. 4A is a cross-sectional drawing of a blade structure taken along a section (J-I°)

shown in FIG. 2;



25[0012]FIG 3 is a cross-sectional drawing of a blade structure
taken along a section (LN2-LN2') of FIG 1, 4 [0014]FIG 4B is a

| ocal

enl arged diagramof a circle C shown in FIG 4A;, [0015]FIG 5
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is a schematic diagram of fastening portions of a blade structure
shown in FIG 2; 5 [0016]FIG 6 is a bottomview of a ceiling fan

havi ng
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FIG. 2;

[0016] FIG. 6 is a bottom view of a ceiling fan having blade structures according to an

embodiment of the invention;

[0017] FIG. 7A is a cross-sectional drawing taken along a section (G-G”) shown in FIG. 6;

and

[0018] FIG. 7B is a local enlarged diagram of a circle H shown in FIG. 7A.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] The foregoing and other technical characteristics of the present invention will
become apparent with the detailed description of the preferred embodiments and the

illustration of the related drawings.

[0020] With reference to FIG. 1 for a schematic diagram of a blade structure according to
an embodiment of the invention is depicted. FIG. 2 is a top view of a blade structure
according to an embodiment of the invention. As shown in FIG. 1 and FIG. 2, the invention
provides a blade structure comprising a blade root 22 at one end, a blade tip 24 located at the
other end, and a first vertex S1 and a second vertex S2 located between the blade root 22 and
the blade tip 24. The blade 20 is bent from the blade root 22 to the first vertex S1, then to the
blade tip 24, and bent further from the blade tip 24 to the second vertex S2, then back to the
blade root 22 to form a hollow structure Ho. The material of the blade 20 of the invention can,

but not limited to, be polycarbonate (PC), plastic bent wood, metal panel, acrylonitrile



beconme apparent with the detail ed description of the preferred
enbodi nents and the illustration of the related draw ngs.
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drawi ng of ‘a blade structure taken al ong a sectlon (L N2' ) “of
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bl ade is hollow along the third axis Y as shown in the figure. 20
mvention. The first axis X, the second axis Z and the third axis Y are perpendicular to each
other, wherein the hollow structure Ho of the blade is hollow along the third axis Y as shown

in the figure.
20

[0023] In an embodiment, a first node N1, a second node N2 and a third node N3 are
located between the first vertex S1 and the blade root 22 on the first side edge SD1 of the
blade 20 at the first side X1 of the first axis X. The first node N1, the second node N2 and the
third node N3 are further defined as the following. In an embodiment, the maximum slope of
25  the blade 20 with respect to the first axis X occurs on a tangent L1 of blade 20 at the first
node N1. The second node N2 is located between the first vertex S1 and the first node N1.
The second node N2 of the blade 20 has the maximum horizontal included angle & between

the blade 20 and the second axis Z, wherein the horizontal included angle & in the preferred



[0023] I n an enbodinent, a first node Ni, a second node N2 and a third
node N3 are | ocated between the first vertex Si and the bl ade root 22
on the first side edge SDI of the bla 20 at the first side X1 of
the first axis X. The first node N, the second node N2 and the third
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t he bl ade 20 of the
between the first side edge SD1 and the second side edge SD2. The first surface SF has a
maximum width at the blade tip 24, and the first surface SF of the blade 20 has a minimum

width between the first node N1 and the third node N3 on the first side edge SD1.
20

[0025] According to the foregoing definitions of the node N1 to N3, the blade 20 of the
blade structure of the invention at the first side X1 of the first axis X is gradually bending
with increasing curvature from the third node N3 to the first node N1 where the maximum
slope with respect to the first axis X is reached. Then, the blade 20 is gradually bending with
25  decreasing curvature from the first node N1 to the second node N2, then bent to the first
vertex S1, wherein the horizontal included angle is zero degree with respect to the first axis X
and the distance is the greatest with respect to the first axis X, and then further bent to the

fourth node N4 at the blade tip 24. At the fourth node N4, the horizontal included angle of the



bl ade structure of the invention at the first side X1 of the first
axis X is gradually bending with increasing curvature fromthe third
node N3 to the first node N where the7naxinun1slope wWth respect to
the first axis X is reached. Then, the’blade 20 is gradual ly bendi ng
with 25 decreasing curvature fromthe first node Ni to the second
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reference to Table |, the table | illustrates the airflow, rotation

speed dmdizontal distance DN3. Horizontal Distance DS1 is about 0.7 to 0.75 times of the horizontal

distance DN3. The horizontal distance DS1 is the distance between the section (LSI-LS1°) of

20 the blade 20 where the first vertex S1 is set thereon along the third axis Y and the section

(LN3-LN3") where the third node N3 is set thereon along the third axis Y.

[0027] With reference to Table I, the table I illustrates the airflow, rotation speed and
noise with respect to various horizontal included angle & on the second node N2. As shown
25 in Table I, under a condition of using the same output power, take the section (LN2-LN2")
along the third axis Y as a basis where the second node N2 and the fifth node N5 are set
thereon, while keeping other geometric relationship unchanged, and vary the horizontal

included angle & between the second axis Z and the line taken along the second node N2 to



noi se wth respect to various horizontal included angle O on the
second node N2. As shown 25 in Table I, under a condition of using
t he sanme out put power, take the sectiqn (LN2-LN2') along the third
axis Y as a basis where the second node N2 and the fifth node N5 are
set thereon, while keeping ot her geonetric relationshi p unchanged,
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respec 0 vari ous i Zontal included
a?gﬁqble | Horizontalincluded angle O 18 200 25 Airflow (

Horizontal included

18° 20° 25°
angle 6
Airflow ( CFM) 4385 6956 6278
Rotation speed (rpm) 260 250 240
Noise (dB) 55 60 62

[0028] With experimental observation and verification, when the horizontal included
angle @ is smaller than 18 degrees, the airflow is dramatically reduced. When the horizontal
included angle & is greater than 25 degrees, the rotational speed and airflow are decreased,
and the vertical vibration range of the blade 20 is increased to the extent that may affect the
stability of the operation of the ceiling fan. A preferred embodiment is that the horizontal
mcluded angle & between the second axis Z and the line taken along the second node N2 to

the fifth node N5 is within a range of 18 to 25 degrees.

[0029] With reference to FIG. 4A and FIG. 4B, FIG. 4A is a cross-sectional drawing of a
blade structure taken along the section (J-J’) shown in FIG. 2. FIG. 4B is a local enlarged
diagram of a circle C shown in FIG. 4A. In an embodiment, the blade root 22 has a first
connection member 221 and a second connection member 223. The first connection member
221 1s connected to the second comnection member 223 through a tenon 225. In the
embodiment shown in FIG. 4A and FIG. 4B, the tenon 225 is disposed on the first connection
member 221 and can be disposed at the second connection member 223 in other embodiments.
As long as the embodiments that allow different kinds of tenons to closely connect the first
cormection member 221 and the second connection member 223 can become the embodiment

for the tenon 225 depicted in the blade structure of the invention. In addition, the first
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connection member 221 and the second connection member 223 that are distant from the

blade tip 24 can be closely connected together (as shown in the circle C1 of FIG. 4A).

[0030] With reference to FIG. 2, FIG. 4A, FIG. 4B and FIG. 5, FIG. 5 is a schematic
diagram of fastening portions of a blade structure shown in FIG.2. As shown in FIG. 2, FIG.
4A, FIG. 4B and FIG. 5, the first connection member 221 and the second connection member
223 of the blade root 22 have the first fastening portion 227 and the second fastening portion
229. The first connection member 221 and the second connection member 223 of the blade 20
are fastened on a main body lower case 30 of a ceiling fan (not shown in the figure) by using
a screw 301 passing through the first fastening portion 227. The second fastening portion 229
affixes the blade 20 to the main body lower case 30 by using a bolt 302. With the foregoing
fastening manners, the blade 20 can be fastened on the ceiling fan (not shown in the figure)

via the main body lower case 30.

[0031] In an embodiment, the first connection member 221 and the second connection
member 223 of the blade root 22 can be connected via the tenon 225. Afterward, the second
fastening portion 229 affixes the blade 20 to the main body lower case 30. Further, the first
connection member 221 and the second connection member 223 of the blade 20 are fastened
on the main body lower case 30 by using a screw 301 via the first fastening portion 227. Since
the blades are a composite layer structure, the error on the installation may easily influence
the stability of the operation of the ceiling fan. Therefore, the fastening procedure in
accordance with the mentioned steps not only achieves easy assembly but also enhances the

stability of the blade when the ceiling fan operates.

[0032] With reference to FIG. 6, FIG. 7A and FIG. 7B, FIG. 6 is a bottom view of a
ceiling fan having blade structures according to an embodiment of the invention. FIG. 7A is a
cross-sectional drawing taken along a section (G-G’) shown in FIG. 6. FIG. 7B is a local

enlarged diagram of a circle H shown in FIG. 7A. In the embodiment shown in FIG. 6, the



62 5[ 0028] Wt h experinmental observation and verification, when the
hori zontal included angle 9 is smaller than 18 degrees, the airflow
is dramatically reduced. Wien the horizontal included angle 9 is
greater than 25 degrees, the rotation speed and airflow are
decreased, and the vertical vibration range of the blade 20 is
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root 22,025 BefldRt20cRURREL ggﬂléﬁ%ﬁ%@% ep%%\%r @dﬁﬁer@mﬁl%%an @9@ el@le effect

menber 223. The first connection ne 221 1s connecte

second FoAGGEHO Air FBHRE A1 ARt Bﬁé g&'&@t G Ermébog&ﬁbet%geﬂ g vk QU NEMher,
shown in FIG 4A and FIG 4B, tenon 225 di sposed on t e first

connecty QR ?Jsk@tzﬁ(ﬁa@dal&ﬁ Hlsp@seg ' b%BQ&e%dth@tﬁrEth& ﬁ@&ﬁﬁdm&%é}eﬁ 1 9&1 the
menber 223 in ofher enbodi nents. | ong as the enbodi nents

al | ow diddhn@re@nheckivh denter OB AASH Qlagé Q@.eJl"E{e E&RE@%B thend hdedtor preventmg
connecti on nenber 221 and the second connection nenber 223 can becone

t he enmbot BeRlcal Qusddiey fiRMARIAZR WM G §Hlst Bnhd@oR ndtihes DD HaAUIIR s@cf:ond

the invention. In addition, the first 9 connection nmenber 221 and

t heo's econtcaoAREbEOTIBITHE A betvden Wehldestant from the blade tip
24 can be closely connected together (as shown in the circle C of

FIG 4A). 100301Wth reference to FIG 2, FIG 4A FIG 4B and FIG
5, FIG 5 is a schematic
[0033] The blade structure of the mvention is to produce a specific hollow structure

having various bending radians both at the horizontal direction and the vertical direction
between the blade root and the blade tip. With calculations and experiments, the location and
15 angle of the nodes on the blade may have the optimum standard. In addition, soft gaskets are
respectively disposed between the blades and between connection members of the blade to
reduce noise or abrasion caused by the friction between different connection members of the
blade or different blades, wherein the friction was caused by the dynamic deformation of the
blades. Not only does the blade structure of the invention increase the airflow of the ceiling
20 fan, reduces noise, and improves the stability, but also provide the added value of unique and

stylist appearance.

[0034] The mvention improves over the prior art and complies with patent application
requirements, and thus is duly filed for patent application. While the invention has been
25  described by device of specific embodiments, numerous modifications and variations could be
made thereto by those generally skilled in the art without departing from the scope and spirit

of the invention set forth in the claims.



di agram of fastening portions of a blade structure shown in FIG 2. As
shown in FIG 2, FIG 4A, FIG 4B and FIG 5, the first connection
menber 221 and the second connection Wﬁnber 223 of the blade root 22
have the first fastening portion 227 and the second fastening portion
229. The first connection nmenber 221 and the second connection nenber
223 of {hga®1IR¢S APvigifid.astened on a main body | ower case 30 of a
ceiling fan gnot shown 1n the figure) by using 10 a screw 301 passing
through the first fastening portion 227. The second fastening portion
229 affixe h I ) 10 in.hody | ower case 30 by using a
bol t 30%. 3@$ﬁ&i§gﬁgﬁ?é%%#%%gpggggﬁPﬁﬁn%anners, the bl ade 20 can be
fastened on the ceiling fan (not shown in the figure) via the main
body | ower 30 1] In an enbodi nent, the first connection
menber 221aa%§g€ﬁ%2%é%%n “connection nenber 223 of the bl ade root 22
can be connected via the tenon 225. Afterward, the second fastening
port§ on 22gbﬁhgk%q§mﬁgﬁkaggﬁm%gdto the main body | ower case 30.
Further, the first connection nmenber 221 and the second connection
menber 223 of the blade 20 are fastened on the main body | ower case

30 by using fasseaeN SR a\eforddNGertdx’ Bbatb@TeBMAGNE HiddeORRo22rd (R BREe 20,
the bl ades are a conposite |ayer structure, the error on the

instal | ati aneiaytiRadtdeYs batilHANER IR SbER thé st Qbrt&NenORglAtp, ARe ¥eond
the ceiling fan. Therefore, the fastening procedure in accordance

W th the meatdx0RRiothe BRIORot A uaiBisBuefo RSN RIBEHh¥ R tandl SO
enhances the stability of the blade when the ceiling fan operates.

25[ 0032]Wth reference to FIG 6, FIG 7A and FIG 7B, FIG 6 is a

bot t om vi ewfiedt nade eid 4 RgohdnodebenenthadRds tdodahdifieSiraceaedi ng to an
enbodi nent of the invention. FIG 7A is a cross-sectional draw ng
taken along a section (GG ) shown in FIG 6. FIG 7B is a | ocal

enlldr ged divagreane ohaxamahr slbpe kdf showade no Fl st 2Ais daeutsha hetfosi netet and a
shown in FIG 6, the 10 ceiling fan 50 has four blades 20. The four
bl ades 20 swginfuas tlenednteh irglureid nangtd pets@enfthe fdadeeadd aget@an &Riswvhich is
the main body | ower case 30, the screw 301 and the bolt 302, wherein

t he st ruct pergergficutldrdo bheafist 20s o udegsitit dondnddee f or egoi ng

enbodi ments, and there is no need to describe herein. The nmain body

52 of the ceiling fan 50 is utilized for providing a rotating 5

pover . 2rheThg hlade sQuqtarechsiroeiedby cldia T, ovherein ghefiige vertex pwl thesegond vertex
rotation to achieve the effect of nmodulating airstream At |east one
gasket 303ardoetiteshysetrsbaidosese ehdelad¢candapsperiivalhdacatedtat ladfist sidmend a
gasket 303 is al so di sposed between the first connection nenber 221
and>t he setsard sWarfddbe disst raxifblagrizparlly extanded e thpobladthepogaaider dBbmice
can be used for preventing noi se or wear caused by the friction ]
bet vieen £ HEEIPFASeCBRERTIR I B BER AXB1S Arfdat MBS EEERG bOvEsh AwCHiHAtS
menber 223 or the frjction between the bl ade 20. [0033] The bl ade
struct ure ¥ Hndirst sidesdee m the Try syleqiberist agednd iadifangedtweanibe sgeend

havi ng vari ous bendi ng radi.ans bath at, the horizontal direction and .
the verti C'éqrteaiafnéé 16 %Fﬁt axis is a maximum distance between the first axis and the first side

edge in the second side of the first axis.

20 3. The blade structure as recited in claim 1, wherein the blade further comprises a third
node and a fourth node, and the third node is located at a location of the blade root where
a horizontal included angie between the blade root and the first axis is zero, and the
fourth node is located at a tangent line of the blade tip that is perpendicular to the first

axis.



bet ween the bl ade root and the blade tip. Wth cal cul ati ons and
experinments, the location and 15 angle of the nodes on the bl ade may
have the opti mum standard. In additioi soft gaskets are respectively
di sposed between the bl ades and between connection nmenbers of the

bl ade to reduce noi se or abrasion caused by the friction between

di fferent ?Q{ﬂf{‘&é LA TE g?x%rcﬁecpfél %ﬂ%%lﬁg?eﬁ hgh%&ﬁ{ilec%t 193'6%@@?&3 1,2 section

wherein'the Triction was cause orna 1 on

bl ades. 6ftﬂ€ 'b%éﬁg ARy t{HQ ﬁ?éé%@&e ?stsfe{’ RO a?Jnutaht‘ﬁnH’%E%H%e&t%{\ﬁﬁég the

the airflow o e cel uces
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appearance e I nventi | Nproves over the

conpl i es V‘Bét&e%}?trh@ @éctﬁﬂ%\/\kﬁ?@h‘e(%ﬁmﬁ GO & 8IEALSon Q@ﬂ%fﬂ&@gh xdUhA o sgétgg

for patent application I nvent1on has escri be
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departing ﬁlﬁgrikfsf?@%e%@:ﬁ%lﬁd}%%lféﬁﬂsﬁaﬂiaﬂdﬁﬁeb&\éﬁ&'&k@“ set forth in the
cl ai ns. AIMED I'S: 1. A blade structure having a bl ade

conprising: a blade root at one end; 5a blade tip |located at the

ot her end; Theblhdd StuckRE E@kc@étﬂm&:l&ﬁﬁl@ RéheY@h b @ rikQfAlBdaRe haRRRn a8 tion
bl ade root and the blade tip, wherein the blade is bent fromthe

bl ade rootoft @e thRlef Wit tesdeddd nbieishdeRgiRrédPalohf eheSBEANELIVAIT ©%, seéitth
to the blade root in sequence so as to forma hollow structure; and a

first nodewhéid tBe SRiEOMAdO Q8 et eferRaANIbAE th adRl hootis a¥h 1@ .99 tifks to a
vertex, 1Owherein a maxi mum sl ope of the blade to a first axis occurs

at 10he fi rigdrizonEe datigic@ boBdeAUh? Bertiononcrt thd elirddasticaR gkt thedoredond e
bl ade and a second axis which is perpendicular to the first axis
occurs at thité aaBCadch Raden of the blade tip where the fourth node is set thereon along the

third axis, wherein the third axis is perpendicular to the first axis and the second axis.

6.  The blade structure as recited in claim 3, wherein a horizontal distance between a section

of the blade where the first vertex is set thereon along the third axis and a section where

15 the third node is set thereon along the third axis is 0.7 to 0.75 times to the horizontal
distance between the section where the third node is set thereon along the third axis and

the section of the blade tip where the fourth node is set thereon along the third axis,

wherein the third axis is perpendicular to the first axis and the second axis.

7. The blade structure as recited in claim 2, wherein a second side edge of the blade has a

20 fifth node located on a section taken along a third axis in which the second node is
located, and a maximum horizontal distance is between a section of the blade where the

fifth node is set thereon along the third axis and a section of the blade where a central

point is set thereon along the second axis at the third axis, wherein the third axis is
perpendicular to the first axis and the second axis, and the second side edge 1s located at

25 another side of the first side edge of the blade along the second axis.

8. The blade structure as recited in claim 7, wherein a horizontal included angle between



2. The blade structure as recited in claiml1, wherein the first
vertex and the second vertex are located at a first side edge of the
bl ade and respectively located at a first side and a 15 second side
of the first axis horizontally extended fromthe blade root, and a
di stance between the first vertex and the first axis is a maxinum

di stance b t
Si de of tha cegd A b UE nAhaIARInE BRG bAd e SRR EIRE | P A ke
the first axis is a WHX|nun1d|stance bet ween the first aX|s and the

first spde Beag.deNsttfdfird §§ ehsded e ph 1t %e{]eﬁﬁ gfe Eaédesroogﬁgs a {16 dhAdSion

structure as recited in claim1, wherein e turther conprises

a third nodg g aad b kLA ceﬁl‘?e%tloﬁ%n{b@? ahll 'ﬂﬁedﬁﬂgpgcﬁm n%éfﬁél i@koshected

| ocation of the blade root where a hori’zont al angl e bet ween
the bl ade roaf s@é%dtclﬁﬁnéc'tl'eﬁtme%ﬂéviasa @g4P, and the fourth node is
located at a tangent line of the blade tip that is perpendicular to
the first axis. 19 4. The bl ade structure as recited in claimS3,

wherei n1@ MoeizeRt Alucti:® hanetedal WBRR oawieid oR Gkt tReBiA0SMBEY £nd the
the first node is set thereon along a third axis and a section where

the third pRegadicdnsetioh AINERA o tiRWaddi®ot Riveth A%t Sastehidd RF1ibP aﬁH Qf%econd
times to a horizontal distance between the section where the th

node is setfastdiicepartioh 0@ thbelddaiik dastetie8 oaNdnAiS BEdy PRved @hsdd é&tzﬁh@ﬂey a
tip where the fourth node is set thereon along the third axis,

wher ei n t heeilihg fgh BXusing $ fesvppadinguhaiugh @hd Hit ffdsl’:élﬁngaﬁfer&oﬁl%dtth@ second
second axis. 5. The blade structure as recited in claim3, wherein a
hori zont al faisimneetibesffigentha bheletid die miinbbéy bivadeawhgneitdhebaecond
node is set thereon along the third axis and the section where the
third node is set thereon along the third axis is 0.55 to 0.59 tines
to B 101.hdhe bbude atrucinstaanedte én ween 9t aesacdtilent wiwegrkéthie disposed boaeen
is set thereon along the third axis and a section of the blade tip
wher e t he fleumsthcomocteionsnaeler ahé tleorcaldongnedienthémiskr af ils, bladeer ei n

the third axis is perpendicular to the fast axis and the second axis.
6. The blade structure as recited in claim3, wherein a horizontal

di st anckl-bdbodbade strgetwrd gnreofted neclvimaflewhtreinesiddseofithe $irstwennaxion sneaeler
thereon along the third axis and a section where 15 the third node

is set t heﬁ'@gﬂ hegieeriyl eanaeetiin gemkpistipsag, distag oo 3he blade tipare kennected to
hori zontal di stance between the section where the third node is set

t her eon aI@%@fﬂhe-third axis and the section of the blade tip where
the fourth node is set thereon along the third axis, wherein the

thlrd axi s endlcular to the first aX|s and the second axis. 7.
Thetbl alfe éﬁee}& 8 hguing ganaig pofy, apigrakinot Nadssend aamaiscady %‘W%fecaé@@@d
of the blaqe has a , 20 fifth node | pcated on a sectlon taken along a
third axi stenmHRi by 08 PEQEGRE hERIGSP B athcdp ety &' hiadermaunted to the
hori zontal distapce is, between a, section of the bl ade where the fifth
node is se’cnaf“héch tﬁ‘%ggﬁ € R PRy 9 vigk casea g °§1I§§C$P(S’haréf“ef1ﬁ‘?§i Bl hgfecach
where a cegfral %%thhereon al ong the second axis at the
third axis: a@%%ﬁ ﬁ@yP “R%AeP 1 per pendi cular to the first axis
and the second aX|s and the second side edge is |ocated at 25anot her

side of the f'ﬁﬁmkﬁ%gﬁmxnl ngg the bl ade al ong the second axis.
20 a blade tip located at the other end;

a first vertex and a second vertex located between the blade root and the blade tip,
wherein the blade is bent from the blade root to the first vertex, the blade tip, the second

vertex, and to the blade root in sequence so as to form a hollow structure; and



13 the second node to the fifth node on the bl ade and the second axis
is 18 to 25 degrees. 9. The bl ade structure as recited in claiml,
wherein the bl ade root has a first conpecti on nenber and a second
connecti on nenber, and the first conni@tion nmenber is connected to

t he second connection nenber via a tenon. 510. The bl ade structure as

recited in clg ﬁﬁt%ed@@ﬁcﬁ &" §1E§oéﬁ% fogéteg BQIQ\%%E th%rbi{@’ﬂ?&r ar 1?2@ éﬁ?vertex

second connection nmenbe root have i'rst
portion and a second fastenlng portion, and the blade is fastened on

a main body | QuRFeif 45EnGAAIARD ke Bla0E 1 h@ﬂstnagﬁtcﬁ)ém%sa'tﬂ% Sdde¥ind a

passing through the first fastening portion, secon astenlng

portion affhxegmnt m%rlgélﬂgemk%drs@%ngﬁ' PetlRdy tl,lié)‘ﬁﬁlﬁe GadCa Q%(\i_lo'ﬁﬁ' 4385 thich is

bolt. 1011. The bl ade structure as recited in claima§9, ereln at

| east one dﬁe?ﬁéﬂaﬁcula? t@tlﬁ%&eﬂlsb&tcﬁﬁ%‘tﬁe@@céﬂd%ﬁeCO““eCt' on menber and
t he secon onnecti on nenber of the blade. 12. The bl ade structure as

recited in claim9, wherein sides of the first connecti on nenber and

t he 5seqandTOMNRE f20M%s FEHRE in tRAGh 137 Ghetes @Btirfirveret hgd ’ﬂie%@!@bﬂd‘ Rk 8re
connected to each other. 1513. A ceiling fan having a mai n body, a

plurality ptatkd adesiraneld@ caBd Bf BRAYIAHOWE r&R8RIveRNBchBE AR fMrsD Y ah@Ta
providing a rotation power, the plurality of blades mounted to the

mai n body debs@Ughe o €hd Bish aRRYOrizeM@Ily er&hded REMCHEHIAME o) and a distance
characterized in that each blade of the plurality of bl ades

conpri Si ngbet@edy e dirfio@ftcatand® niee £1d axid 0aa bhadauil Qstheealeledt the HRst axis
ot her end; a first vertex and a second vertex | ocated between the

bl ade rootardnte fihe sidk ade: inithe fivddeideiof tHehfrstodxag] and & dixediice beweeh e second
bl ade root to the first vertex, the blade tip, the second vertex, and

t o 10he bl adetck @atl tha figegxiens @ msaxidamt disthidendedwixal the Wirstaxicindr ke fastdcide
14

edge in the second side of the first axis.

15. The ceiling fan as recited in claim 13, wherein the blade further comprises a third node
and a fourth node, and the third node is at a location of the blade root where the
horizontal included angle between the blade root and the first axis is zero, and the fourth

15 node is located at a tangent line of the blade tip that is perpendicular to the first axis.

16. The ceiling fan as recited in claim 15, wherein a horizontal distance between a section of
the blade where the first node s set thereon along a third axis and a section where the
third node is set thereon along the third axis is 0.38 to 0.42 times to a horizontal distance
between the section where the third node is set thereon along the third axis and a section

20 of the blade tip where the fourth node is set thereon along the third axis, wherein the

third axis is perpendicular to the first axis and the second axis.

17. The ceiling fan as recited in claim 15, wherein a horizontal distance between a section of
the blade where the second node is set thereon along the third axis and the section where
the third node is set thereon along the third axis is 0.55 to 0.59 times to a horizontal

25 distance between the section where the third node is set thereon along the third axis and a



a first node and a second node | ocated between the bl ade root and the
first vertex, wherein a maxi num sl ope of the blade to a first

axis occurs at the first node and a mag mum hori zontal included angle
bet ween the bl ade and a second axis which is perpendicular to the
first axis occurs at the second node. 514. The ceiling fan as recited
inclaiml i £ ; i el
ocat od at sotRARIChRReUR bhele METLA A0 i F REESNEKEL S Sl pegein
a first sidg, : i t j: i j:;zontal |y

ext ended fro&?gﬁgggﬁgggﬁgg%%gﬁgﬁyxﬁ E%%%%%gﬁigiﬁgg%k%he first vertex
and the first axis is a maxi mum di stance between the first axis and
the Tirsg shdReBHgSad 4% Lbiged ihrc%msl'Sg%hQFé:ilf[ {:gm];jiorngl dR¥rte b@MeRa s\iecr'%?rr%] of

di stance between the second 10vertex an irst axis i s a max

di stance betagst Hhge kid %tgt @é_li_he% i@glgltl_tlé?@m; 1633 1R R £48nd B s%é?f%n%ﬁi%%e

side of the first axis. e celling fan as recited in clarm

wherei n t henipl ade i élarttﬂ&%mﬁ?m 1h8 e8irPalidlisody ROSIes aRds & e ‘H&tifbﬁigﬁ%tance

and the third node is at a location of the blade root where t

hori zont al peRekHdRd sétBhewhRet WBE Mhitd 8ol Ad&:t NBGEoRARNENBe fihit® xRXS the
is zero, and the fourth 15node is |located at a tangent line of the

bl ade tip t&wbniof tREFIRRNGH 6HbRIthE Burfheioldb iSdet Btk Son Aéng thRChifRALis, Nherein
fan as recited in claim15, wherein a horizontal distance between a

section of tKehBir®hrides WapaRidue 1 tHeSrst G arldshs &cohdgxigon al ong a
third axis and a section where the third node is set thereon al ong

the third axis is 0.38 to 0.42 tines to a horizontal distance between

the sect9.offhwhbeiting theastrbeited inetiémils, s@treilese2ond sile bded Sathé Bialié hawd §fih
and a section 20of the blade tip where the fourth node is set thereon

al ory t he hbda theaped Sn aveerien makichaldry 4 chi@ixaxSs s whihpa déut alodé 6s tdagted
first axis and the second axis. 17. The ceiling fan as recited in
clai m 15, vikesoai anca haximanthalizelitst distaecehie beeenn a ssaiin @theblatibevhere the
bl ade where the second node is set thereon along the third axis and
t he secti ofifthinede it ke thdrbodaloogehd thisledxit het e eectdharfght biade witeee axesral
is 0.55 to 0.59 tines to a horizontal 25distance between the section
where the phint ¢ seddberesn siEngt therseomdadongt theethirdi axds, axheseiantle ahird axis is
section of the blade tip where the fourth node is set thereon al ong
the third aspendiglarieithe fitse axiviand tlexdesondsaxpe rapd gk swbad sitio edgdeeis flogagtd at
axis and the second axis.

15 another side of the first side edge of the blade along the second axis.

20. The ceiling fan as recited in claim 19, wherein a horizontal included angle between the

second node to the fifth node on the blade and the second axis is 18 to 25 degrees.

21. The ceiling fan as recited in claim 13, wherein the blade root has a first connection
member and a second connection member, and the first connection member is connected

20 to the second connection member via a tenon.

22. The ceiling fan as recited in claim 21, wherein the first connection member and the
second connection member of the blade root have a first fastening portion and a second
fastening portion, and the blade is fastened on a main body lower case contained by a
ceiling fan by using a screw passing through the first fastening portion, and the second

25 fastening portion affixes the blade to the main body lower case by using a bolt.



18. The ceiling fan as recited in claim15, wherein a horizontal

di stance between a section of the blade where the first vertex is set
thereon along the third axis and a seeélon where the 5 third node is
set thereon along the third axis is 0 to 0.75 tines to the

hori zontal distance between the section where the third node is set

ther eon)”al ﬂ@detxﬂ?ﬂ %ahll E{sdleﬁ)[é dsmacﬂg F V%]];e]e?éill%? least 61‘16 ga V\ﬁer Sisp 8%% fi&een

the fodrth no Feon” al onq t hi rd~axiss

third axi SthF ‘Cﬁlﬁ%gﬁ&q{ ﬁ%é?lrﬁfe&'gm& Eﬁ“e ]I,écgﬁ& %ﬁfe V\Hﬂpg}e&lﬁa R gacféx!cﬁd sides
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along a third axis 1n e secon e I'S ereon,
ﬁHXIﬁUﬁ]h n a section of the bl ade mhere

flfthQ£é§%H%§b§g% fﬁggg%h)% gﬁgﬁfhe third axis and a section of
the bl ade where a central point is set thereon along the second axis
at the third axis, wherein the third axis is perpendicular to the
first axis and the second axis, and the second side edge is |ocated
at 15anot her side of the first side edge of the blade along the
second axis. 20. The ceiling fan as recited in claim19, wherein a
hori zontal included angle between the second node to the fifth node
on the blade and the second axis is 18 to 25 degrees. 21. The
ceiling fan as recited in claim 13, wherein the blade root has a
first connection nenber and a second connection nenber, and the first
connection nmenber is connected 20to the second connection nenber via
a tenon. 22 The ceiling fan as recited in claim?21, wherein the first
connecti on nenber and the second connection nmenber of the bl ade root
have a first fastening portion and a second fastening portion, and
the blade is fastened on a main body | ower case contained by a
ceiling fan by using a screw passing through the first fastening
portion, and the second 25fastening portion affixes the blade to the
mai n body | ower case by using a bolt. 16 23. The ceiling fan as
recited in claim?2l1l, wherein at |east one gasket is disposed between
the first connection nenber and the second connection nmenber of the
bl ade, and sides of the first connection nenber and the second
connection nmenber that are distant fromthe blade tip are connected
to each ot her.



