FAN STRUCTURE FOR MOUNTI NG I N A LI GHT STEEL STRUCTURE
OF A CEI LI NG BACKGROUND OF THE I NVENTION 1. Field of
the Invention: The present invention relates to a fan
structure and nore particularly, to such a fan
structure suitable for nmounting in a light stee
structure of a ceiling. 2. Description of the Rel ated
Art: A light steel structure may be installed in a
cei | FAGN ISBRULC HUR IO dHO & VO BN T 8Ni64 I NoA dr By Hdle ST ek,
sashes for the nounting of ceiling panels or lighting
fixtures. FurtheSTRUCATURE (GF W €RHEYINEG installed
in one frame sash of a light steel structure in a
CHACRGROUNBWFTBHEINGERTIONI T Many | i ght st eel
structure nountable fan structure designs have been
dISC d have eared on the market. Exenplars
f§%§n13ﬂ1 an&%%legtent nunber NQ51939 entltled
"INPRCN’ FAN STRUCTURE FOR . MOUNTI NG LI GHT STEEL
STRUCTURED® Rif§CRBIDYYEII0B ARG #iesqte ENBHOVERS G and Tore
STRUCTURE FOR MOUNTI NG IN A LI GHT STEEL STRUCTURE".
Tihesdcrlhsl pricopuchaatfagesir yeisire sl fhaveo wntiagdnos sght
base di sposed at the top side to prevent suction of
dusielfstomtubhe of pace lalpove the ceiling into the indoor
space. However, these two prior art designs comonly

hQVQ)e?scrb@ﬁbﬁ”MCﬂV@ReS&'ﬁeRﬂ&d'ltng bel ow t he el evation of
the ceiling that obstructs the planar sense of beauty

of the cgif; gﬂgste’%@(‘s?lr&tﬂge hfhy be installed in a ceiling inside a

room of a building to provide frame sashes for the mounting of
ceiling panels or lighting fixtures. Further, a fan structure may be
installed in one frame sash of a light steel structure in a ceiling for
causing currents of air.

Many light steel structure mountable fan structure designs
have been disclosed and have appeared on the market. Exemplars are
seen in Taiwan patent number M251939 entitled “IMPROVED FAN
STRUCTURE FOR MOUNTING IN A LIGHT STEEL STRUCTURE”
and M322475, entitled “IMPROVED FAN STRUCTURE FOR
MOUNTING IN A LIGHT STEEL STRUCTURE”. These two prior
art designs commonly have an enclosed base disposed at the top side
to prevent suction of dust from the space above the ceiling into the
indoor space. However, these two prior art designs commonly have a
bottom cover suspending below the elevation of the ceiling that

obstructs the planar sense of beauty of the ceiling. According to
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| these two prior art designs, outside air goes into

the fan structure from gaps around the periphery of

the bottom cover. Therefore, the fan blade nust be

di sposed bel ow the el evation of the ceiling at a

certain distance so that sufficient air can be sucked
into the fan structure. Except the problem of sense

of beauty, this installation design will cause noi se.

| nheas ewof psherdrenienfgrid)eowlsedmbiogaks idisttAncfan structure
between the fan bl ade and the ceiling, the anount of

SYESthOfapy hroMdd the pgfigdleky JreguceélstohOvBlENaridiefore, the

performance of the fan structure. Therefore, it is
desyir ' ryct { L. m

{3 FRE RS AR RUTRIA AR iR o
PLEEE} AR SP, U SR AT TR R R o
structure of a ceilinglthat elimnates the aforesajd .

dsHsheics . Exeersr Hihgroblaper hpesenetibradkyi Ghis insdaklaiion
structure conprises a fan holder, a bottom cover

f darigrandild gausd enoivhe Iharrashobleshabepimgsgbeactopmtional
cover shell, a fan notor nounted in the bottom side
ofdi{thact opevoyar thlelfin Bndeaahdntid addliagupihed ahoodde of
out put shaft of the fan notor and rotatable by the fan

ML BfiohCaif AHIE be CHHch Bt & dRfc el 10w I ghBet PERIEAVBRce of the
rame conprises a snoothly arched bottomwall curving

f
S t wnwar ds, a horizontal nounting flange
eg?§ﬁ3+%ﬁg%?ound the snoothly arched bottomwall and

Therefore, it is desirable to provide a fan structure that
eliminates the aforesaid drawbacks.
SUMMARY OF THE INVENTION

The present invention has been accomplished to provide a
fan structure suitable for mounting in a light steel structure of a
ceiling that eliminates the aforesaid drawbacks.

According to the present invention, the fan structure
comprises a fan holder, a bottom cover frame and a grille. The fan
holder comprises a top cover shell, a fan motor mounted in the
bottom side of the top cover shell, and a fan blade coupled to the
output shaft of the fan motor and rotatable by the fan motor to cause
currents of air. The bottom cover frame comprises a smoothly arched
bottom wall curving smoothly downwards, a horizontal mounting
flange extending around the smoothly arched bottom wall and

mountable in one frame sash of a light steel structure of a ceiling, a
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nount abl e in one frane sash of a |ight steel structure
of a ceiling, a 2 vertical connection flange upwardly
extending fromthe connection between the snoothly
arched bottomwall and the horizontal nounting flange
and connected to the top cover shell of the fan

hol der, a circular center opening cut through the
snoothly arched bottomwall at the center
corrgspondinngction thendeanpblaadl, eatglidingl firpy tlof connection
ventilation holes cut through the snoothly arched
bottweemathe anodwhyt hecibd cbbafongentdl oPE&Nthg, handoatal
fence di sposed above the circular center opening and

mm&t% NGt be A BhadetedThe tfhrén?@p haserasHQP AU98 fan

Iningwth the top cover shell of the tan holder a

PRt EGRIEL DRSPS AP RSB g

a e gri e | nmoun

center opening of the bottom cover fra r,output .
o ogiem evld a&%*lsicfen&%mg%rdeek}w%@gf shUEH e DOk DRIty
fan blade is rotated by the fan notor to cause
cefresntslagfomniholeg wat thuevehttheosmapthlyoafchnd bpetom wall
outside of the fan structure into the inside of the
battwmd chverirdulanmeehi¢oupéniniye amentifleate ahishosabs abver the
the fence and then go toward the outside of the fan

SR UG & ScA iRl BRI PPN SRACESIInG thiReraarvllalie. TAttRAce has
installation of the fan structure in the |ight stee

ggatrt;ég:néﬁ\/% ?!:fslfllng%;w{l;}pghe PO %ol D sREM Y Ahafder g space

protrudes over the bottom si

O L5500 e PRSI KB 03T o0, 0 e

ce g tdoe's o i?bslt rruccetntgrhg gr?innseo?fthg%%ltjttoym ocfovtelgeframe

cé$ mopptefunt Higrcircula pening
for output of currents of air caused by the fan blade. When the fan
blade is rotated by the fan motor to cause currents of air, the
currents of air go from the outside of the fan structure into the
inside of the bottom cover frame through the ventilation holes over
the fence and then go toward the outside of the fan structure through
open spaces in the grille.

After installation of the fan structure in the light steel
structure of a ceiling, only the smoothly arched bottom wall slightly
protrudes over the bottom side of the ceiling. Therefore, the
installation of the fan structure in the light steel structure of the
ceiling does not obstruct the sense of beauty of the ceiling. Further,

the design of the fence enables the fan structure to cause currents of

air efficiently. Further, the enclosed structural design of the fan
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the design of the fence enables the fan structure to
cause currents of air efficiently. Further, the

encl osed structural design of the fan 3 structure
prevents suction of dust fromthe space above the
ceiling into the indoor space during operation of the
fan structure. Further, a fan duct nay be used and
connected to an air conditioning systemto guide

r aguicat ed pcotehtorsueotonabf dusorfrémhetlai spaconabove ohengiling
systemto the inside of the fan structure for sending

| Rhe tHeiddenosp a&&a@@rmg%ﬁa%&ﬂ ik £ Srudtdee.
DRAWNGS FIG 1 is an oblique bottomelevation of a

fan strugl i, fﬁ?‘iﬁfcqal'ﬂ%? %tlrbe@l fahHS&o&f&QQH MBNtn air

of the present |nvent|on I's an expl oded view
an structure | accoig@Hccoﬂytlw the.fifst

esbATARM S bV 1F e HRMLARRC p Rl %l WS the air

cutaway vjew of the fan structugre |n accordance

t kel pInghisyaiemRAe Bfe {mddprekéhe fapyeRprire fﬁreserkémg
is a schematic sectional view of the first enbodi ment
ofintththpedertt spangent i on, showi ng the flowi ng passage

of air during operation of the fan structure. FIG 5

| BRIEBPPESCRYPEWON O R HEr BR £AWINGSent of t he
present invention, showng the fan structure installed

in the | Fgbt 1 &t @ﬁ'obﬂlcgw'b'éh%n@felélvélﬁbhidfga fEhGtréctuse in
an expl oded view of a tan structure in accordance

Wi k0o A SRGOR Bk TR0 Afn dll & PSS e h D YR P8

FIG. 2 is an exploded view of the fan structure in
accordance with the first embodiment of the present invention.

FIG. 3 is a cutaway view of the fan structure in accordance
with the first embodiment of the present invention.

FIG. 4 is a schematic sectional view of the first embodiment
of the present invention, showing the flowing passage of air during
operation of the fan structure.

FIG. 5 is an applied view of the first embodiment of the
present invention, showing the fan structure installed in the light
steel structure of a ceiling.

FIG. 6 is an exploded view of a fan structure in accordance
with a second embodiment of the present invention.

FIG. 7 is a cutaway view of the fan structure in accordance
with the second embodiment of the present invention.

FIG. 8 is a schematic sectional view of the second
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FIG 7 is a cutaway view of the fan structure in
accordance wth the second enbodi nent of the present
invention. FIG 8 is a schematic sectional view of the
second 4 enbodi ment of the present invention, show ng
the fl owi ng passage of air during operation of the

fan structure. FIG 9 is an applied view of the second
enbodi mrent of the present invention, showi ng the fan
stmbddineentnet ahd edesenttime ehtight shotvealg Ser flotwihg pissage
ceiling. FIG 10 is an expl oded view of a fan

Stolf UGt deiddoperATSlaBEehe Whh Rt dihid.d embodi ment  of
the present invention. FIG 11 is an expl oded vi ew of

a fan stfygt ?rl% D a?g?l%ﬁdéfé% ofvvhtehse%BE@A I&Egdlment of the

enbodi nent the sent 1 nventi on.

DESCRI PTI ON PREFE ED. EMBODI NT. Ref A to.
FPESSt e e 1 e HBannsargd ignehe Fight

frame sash of a Ilght steel structure 2 of a ceiling
3stepdestyugiurgof et €M% i n accordance with a first

enbodi nrent of the present invention, as shown in

FI GS. 1-BlGi $0cenprégdddefl vacwamf hdhdetrukclyrain botdmimnce
cover frame 12, and a grille 13. The fan hol der 11

C oviplt laSt®Srd ebtid ddemdit oThdlel preddnt enfamniommot or 112
mounted in the bottom side of the top cover shell 111,

and a f?f‘(}bhﬁ"i@a;ile%( QHQH%eR%ftQ?aQ%MttuﬁbﬁfECQ&dance
the fan notor 112 an rotatable by the fan notor 112

t gvr%_gl?légtgosu?lt‘ﬂ Srmocf 1?‘Ien§l Jaf: thgh;?regg}x{ PO SRYSH. frame 12
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIG. 5, a fan structure 1 is shown mounted in
one frame sash of a light steel structure 2 of a ceiling 3. The fan
structure 1 in accordance with a first embodiment of the present
invention, as shown in FIGS. 1~3, is comprised of a fan holder 11, a
bottom cover frame 12, and a grille 13.

The fan holder 11 comprises a top cover shell 111, a fan
motor 112 mounted in the bottom side of the top cover shell 111, and
a fan blade 113 coupled to the output shaft of the fan motor 112 and
rotatable by the fan motor 112 to cause currents of air.

The bottom cover frame 12 comprises a smoothly arched
bottom wall 122 curving smoothly downwards, a horizontal
mounting flange 121 extending around the smoothly arched bottom

wall 122 to facilitate installation of the fan structure 1 in one frame

sash of the light steel structure 2 of the ceiling 3, a vertical
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bottomwal |l 122 curving snoothly downwards, a

hori zontal nounting flange 121 extendi ng around the
snoot hly arched bottom wall 122 to facilitate
installation of the fan structure 1 in one frane sash
of the light steel structure 2 of the ceiling 3, a
vertical 5 connection flange 123 upwardly extendi ng
fromthe connection between the snoothly arched
bebhastteh! flhageand3t hewredizonttehdimpufrbimghtl angeection
121 for connection to the fan holder 11, a circul ar

fﬁ@%\%eﬂ)p@l@i 89 0124 yCHt cHAW Beidnh Nealot b oMyl the Iridbntal

e center corresponding to the fan blade 113, and a

he cel spon:
PLUEA LY (Pl dCRB Y | BY A ncdBloBS ol e ¢ HAIOHIR, bilGrcular

ottom wa 2 aroun the circul ar

center opening 4. The ventj.lation hol e r

f GFREd Pﬂe?%ﬁgﬂ% rc%%ﬂH@P§%oP"ih@ggﬁﬁd?ﬁﬁy}%féﬁé%e center
bottomwal | 122 and a m dpoint of each of the four .
sicaerespendieh towdiec Gharade THS, #pd 13 glurality abysptidation
in the circular center opening 124, having

| dodgét ddBnaltl shrandht thanswee tdlyyarahiedneutopewaslph22siround
for output of <currents of air caused by the fan bl ade

118 Hywether ceatdrengenidd 124.prid dedtdttibhe hodgs sidde are
of the snoothly arched bottomwall 122 around the

CifBEﬁE&ﬁgC ! 851 0PEM Y ofld sthB8tHI§NER hbd6h StbmOWRANS 122
the tan blade 113 1n such a manner "that a space S is

cagd G ne FERSe Fae0T 4hD R0 abdelBEh0G R B The
€ U3 D amgin Ednife b bckif b gt AT BoEHEbT AR tpl4de Tevine
113, currents of air (see flow lines
longitudinally and transversely aligned open spaces for output of
currents of air caused by the fan blade 113.

Further, a fence 126 is provided at the top side of the
smoothly arched bottom wall 122 around the circular center opening
124. The fence 126 surrounds the fan blade 113 in such a manner
that a space S is defined between the fan holder 11 and the topmost
edge of the fence 126 to provide a gate effect (see FIG. 4).

Referring to FIG. 4, when the fan motor 112 is electrically
connected to rotate the fan blade 113, currents of air (see flow lines
in the drawing) are produced to go from the outside into the inside
of the bottom cover frame 12 through the ventilation holes 125 over
the fence 126 and then to go toward the outside of the bottom cover

frame 12 through the open spaces in the grille 13.

It is to be understood that the design of the bottom cover
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in the drawi ng) are produced to go fromthe outside

into the inside of the bottom cover frane 12 through
the ventilation holes 125 over the fence 126 and then
to go toward the outside of the bottom cover frame 12

t hrough the open spaces in the grille 13. It is to be
under stood that the design of the bottom cover 6

frame 12 enables the fan blade 113 to be kept at an
elfearat il@neabiohes thehfancelaldientl Bto Alet le¢pti mstmlel atdtdon adsve
shown in FIG 5, only the snoothly arched bottom wal
12Re stditibel 3. PGt EUdRStaOMIor, N s DO EOM 1151 KiRG.0f5, t §fly the
celllng 3.” Therefore, the installation of the fan

fql'b%ttﬂf}?aac’lhédﬂ'bg{l%n{)'wgihf 1§Efsﬁegh?t %Hru? lg)eaurttﬁg bottom

oes no struct se o

the cell F t he i f .the fenc

Cagis BL bR eine ol TR narblS G uliube e FE G G perure
efficiently. According to this enbodi nent, the fence
13611 thegligdéstgel %V\&MF)? ekibpgeding chilphe nofodshiupt the
arched bottomwall 122 around the circul ar center
opensngf b24utyovitbaskyling Be fafroheasdhd dies gt o€ mivo démenid 26
of the present invention has the follow ng

a@vableaghe: fah) stFhetugedotdhikyued che@dnboblf et wafitich2R .
curves snoothly downwards al ong the inner side of the

hori zont alcc 4Rl BY fhli aNgRbodAdend (RS fLASE qli@tlgoahr@&ly
the fan structure 1 in one frane sash of the |ight

SLBGlaril Ut %ﬁh?h&e%rmgﬂ; 2013 3 STBL! PATt 12

ructure 1 pro rudes”’over om Si de
of the celllnql fore, e installation of the

f aFOWRG fRt Grevias ﬁe‘E‘Ffé 0@&“11?%91 "does

Obviously, the aforesaid first embodiment of the present
invention has the following advantages:

1) The smoothly arched bottom wall 122 curves smoothly
downwards along the inner side of the horizontal mounting flange
121. After installation of the fan structure 1 in one frame sash of the
light steel structure 2 of the ceiling 3, only a small part of the fan
structure 1 protrudes over the bottom side of the ceiling 3.
Therefore, the installation of the fan structure 1 in the ceiling 3 does
not obstruct the sense of beauty of the ceiling fan 3.

2) The ventilation holes 125 of the smoothly arched bottom
wall 122 are through holes, avoiding accumulation of dust.

3) The fan holder 11 and the bottom cover frame 12 form an
enclosed structure above the light steel structure 2 of the ceiling 3,

avoiding suction of dust from the space above the ceiling 3 into the
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not obstruct the sense of beauty of the ceiling fan 3.
2) The ventilation holes 125 of the snoothly arched
bottom wall 122 are through hol es, avoi di ng
accumul ati on of dust. 3) The fan holder 11 and the
bottom cover frame 12 forman enclosed structure
above the |ight steel structure 2 of the ceiling 3,
avoi di ng suction of dust fromthe space above the
cénsiidegp Bthienfan $trectuei ndiitiegofotatienfainthst fanchlpde 113 and
during rotation of the fan blade 113 and assuring

ouk Puitin 8foabaanif Re snihgentisenfs @ nir. 4) The
installation of the fan structure is easy. Further, a

fan strug{gng ihsiRYatien CINVReCl@0strh dra if @RsguCt 4
for connection to the air conditioning systemof the

bui I di ngt o, guide %9&'&‘[%?‘1 ﬁmt%ﬁ/dbé)rc Rk cAld w 1ﬂloﬁnffalfleduct

air condlylonlhg &Pstemin e | ndoor space,

h FIG, 9). FI
Sy et i e TS SR L Bl o

invention. The fan structure 1 accordln% to, this

sasodd regbbdpdmet d jog hipdt AMpdiheyaigicendiiioppg pystem into
aforesaid first enbodinment with the exception that

t heetiapoongpacshed khdvit iof FIG.He).f an hol der 11 has an
opening 114 at the center and a nounting flange 114a

pr ot r ude@ 1GR0M-ghd W Sdrdetrattireeint agrarduace stieh la gekbnd
and ext endi ng around the opening 114 for the

NS i@ Oh £ ?}ié %%sémqihvéntigﬁf. aied Peh @uktide Bacwbeding

the an not or e fan structure 1 according to
tqlosthslsecs%rc]gn goge Ent %5 § ggttarnltﬁa@u ¥imilar to the aforesaid

first embodiment with the exception that the top cover shell 111 of
the fan holder 11 has an opening 114 at the center and a mounting
flange 114a protruded from the top side of the top cover shell 111
and extending around the opening 114 for the connection of a fan
duct 4.

Referring to FIG. 8, when the fan motor 112 of the fan
structure 1 according to this second embodiment is electrically
connected to rotate the fan blade 113, currents of air (see flow lines
in the drawing) are produced to go from the outside into the inside
of the bottom cover frame 12 through the ventilation holes 125 of
the smoothly arched bottom wall 122 over the fence 126 and then to
go toward the outside of the bottom cover frame 12 through the open
spaces in the grille 13. At the same time, regulated cold air or hot

air is continuously delivered out of the fan duct 4 and moved with
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connected to rotate the fan blade 113, currents of air
(see flowlines in the drawing) are produced to go
fromthe outside into the inside of the bottom cover
frame 12 through the ventilation holes 125 of the
snoot hly arched bottomwall 122 over the fence 126 and
then to go toward the outside of the bottom cover
frame 12 through the open spaces in the grille 13. At
t hiee saneenits me,air egubed &y del thabladsr Lhdehroggh the grille 13
continuously delivered out of the fan duct 4 and noved
WithWar® thiencusr epice.of air caused by the fan bl ade
113 through the grille 13 toward the indoor space.

FIG 10 shgwg pash@fsss rdat dir@ciuteaiit cdancdn o Wit a third
third enbodlnent of the present invention. This third

di b a [ I o] [ :
seegé‘bnod‘: lod el TR Weeri%é%t nisppiiRe, phepasdct is
cov r she 111 .of th hol d 11 qf t hir

Bt i P o0 T 2 ar i e nBLstBR SRl G the
114a and has a fan duct connector 115 fas g to the .
opesient on1that grhet C@Mﬁhééﬁllohlbf‘)fathfeaﬁarﬂ&t‘@tl r 1& ?éh this
11 shows a fan structure in accordance with a fourth
erthidi ermhb dofiehhelipriessast thierafent $aid. massondifhgngo 11 4 gnd
fourth enbodinent, the bottom cover franme 12 has a

SURROL tfagt HUEL Woand2fHr SUSMaRtind id thheowsdniagl Af4 for the
center opening 124 to support the fan notor 112 at

tQ%n%%gu%gdgf$qgnqhﬁxnphron|Z|ng motor 127 at the

bottom si he synchroni zing notor 127 has a grille

gggniggoi ]il]]‘ll glfécg\lvis(gdt 12 sgg}?ctggé Rt SNt D&I &R a furth

embodiment of the present invention. According to this fourth
embodiment, the bottom cover frame 12 has a support structure 128
suspending in the circular center opening 124 to support the fan
motor 112 at the top side and a synchronizing motor 127 at the
bottom side. The synchronizing motor 127 has a grille connector 131
affixed to the output shaft thereof. A cap 132 is affixed to the output
shaft of the synchronizing motor 127 to secure the grille 13 to the
grille connector 131 and to block the connection between the grille
13 and the grille connector 131, allowing rotation of the grille 13
with the output shaft of the synchronizing motor 127. Further, an
electric box 126a is mounted in the bottom cover frame 12 outside
the fence 126 and covered with a cover 129 for accommodating a fan
control circuit board (not shown).

Although particular embodiments of the invention have
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shaft of the synchronizing notor 127 to secure the
grille 13 to the grille connector 131 and to bl ock

the connection between the grille 13 and the grille
connector 131, allowing rotation of the grille 13

with the output shaft of the synchronizing notor 127.
Further, an electric box 126a is nounted in the

bottom cover frame 12 outside the fence 126 and
coeenedewitihed dovdetaiPofdnrpuknossfodat iHgsgatign, various
control circuit board (not shown). Although particular
empadifieRnich sofantihenh e éor3 h&webe9nbahn\w@§@uﬁbkmarhng
detail for purposes of illustration, various

Mgl fi GAL 9?%1’@”&%@” harenent hendy vegtioadeAvcbhdimfgly, the
departing romthe spirit and scope of the invention.

Accor di.ngl. t @, b eflaims.
exiept a8 nciG by DERTE SRpLp RSy g hperlcd

i nvention clalned is: 1. Afan structure nountable in
one frame sash of a light steel structure of a
ceiling, conprising: a fan holder, said fan hol der
conprising a top cover shell, a fan notor nounted in
a bottom side of said top cover shell, and a fan

bl ade coupled to an out put shaft of said fan notor and
rotatable by said fan notor to cause currents of air;
a bottom cover frane, said bottom cover frane
conprising a snoothly arched bottomwall curving
snoot hly downwards, a horizontal nounting flange

ext endi ng around said snoothly arched
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bottom wal | and nounted in one frame sash of a |ight
steel structure of a ceiling, a vertical connection
flange upwardly extending from the connection between
said snoothly arched bottomwall and said horizontal
nmounting flange and connected to said top cover shel

of said fan holder, a circular center opening cut

t hrough said snmoothly arched bottomwall at the
cdWhet thorinaspbioh pkpimedsis:d fan blade, a plurality
of ventilation holes cut through said snoothly arched
bottom wal | Aafoundrsaict eicwubble cenmer fropenisagh odred light
fence disposed above said circular center opening and
SYFEQUALINEr$3ifdh cdidimdhlddeprisiaiegd fence having a top
edge defining with said top cover shell of said fan

hol der aaoPﬁl%eol Qﬁ,aﬁqgﬁggg}&dgﬁkgnﬁ;ﬁﬁﬁ"g Ap RBver shell, a

rotation sal and a dgrille nmounted in

said circular center,opening,of i e

f 335;@@# to3 i ot s SEPPE bt SR ol ShHOTY AL g fan
11 ade; wherein when said fan blade is rotated b
ShIB0T SRURMGE 1 oW Shadr paredd JA0 N pLoTgaRg Fotatible by
currents of air go fromthe outside of the fan

stsai far endtior dotdraise rirdentsfofsaiird bot t om cover frane
through said ventilation holes over said fence and

then go twardntdecodtshdesaid bdthemf anvest fraoteuc@mprising a
t hrough open spaces in said grille. 2. The fan

SIS ascHddi pddo N WwhRI RuivindhedBbbtiggl dowenerls, a
protrudes upwards from said snoothly arched bottom

Wal i ANl %&L‘Fﬂ?f?g %%Ed eXAiALT£YLRY SRR &hoBRAY HThed

bottom wall and mounted in one frame sash of a light steel structure
of a ceiling, a vertical connection flange upwardly extending from
the connection between said smoothly arched bottom wall and said
horizontal mounting flange and connected to said top cover shell of
said fan holder, a circular center opening cut through said smoothly
arched bottom wall at the center corresponding to said fan blade, a
plurality of ventilation holes cut through said smoothly arched
bottom wall around said circular center opening, and a fence
disposed above said circular center opening and surrounding said
fan blade, said fence having a top edge defining with said top cover
shell of said fan holder a space for causing a gate effect during
rotation of said fan blade; and

a grille mounted in said circular center opening of said

bottom cover frame for output of currents of air caused by said fan
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3. The fan structure as clainmed in claim1, wherein
said ventilation holes are respectively disposed in
four corners of said snoothly arched bottomwall and
at the mdpoint at each of four sides between each
two corners of said four corners. 4. The fan structure
as clainmed in claiml1, wherein said top cover shel

of said fan hol der has an opening and a fan duct
cbhndcti ng the opening of said top cover shell of said
fan holder to an air conditioning systemfor guiding
r egul at eghaiéinf whehsaiid fahrbladendirbiareirigy syt éam mnitor to
the fan structure. 5. The fan structure as clainmed in

fcghg% ][1"4%? QitThit, h?aldo@\ﬁ‘%ﬂﬁ; &f amabd ftOR GRVettssdelolf the
sal older’ is located on the center of said

SEEPF r\(/}lrecrtgsehlcepltf) A 1%§déjer 5. NPL G865 m @Qgexs?xja‘iiﬂé ?rﬁo%%‘h%md

an “hol conprlses a nounting ange

extendlng around the, ning th reof for t n
ovesmaiad gt ves senaenah i s ee Guvfioiiontisite of
claim4, wherein the 12 opening of said top cover

shbt [fanfstewitdrd g ovghdepen sPResatiesaign2tile: center of
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ventilation holes are respectively disposed in four corners of said
smoothly arched bottom wall and at the midpoint at each of four
sides between each two corners of said four corners.

4. The fan structure as claimed in claim 1, wherein said top
cover shell of said fan holder has an opening and a fan duct
connecting the opening of said top cover shell of said fan holder to
an air conditioning system for guiding regulated air from said air
conditioning system into the fan structure.

5. The fan structure as claimed in claim 4, wherein the
opening of said top cover shell of said fan holder is located on the
center of said top cover shell of said fan holder, and said top cover
shell of said fan holder comprises a mounting flange extending
around the opening thereof for the mounting of said fan duct.

6. The fan structure as claimed in claim 4, wherein the
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by sai d synchroni zing notor. 8. The fan structure as
clainmed in claim7, wherein said bottom cover frane
conprises a support structure suspending in said
circular center opening, said support structure
supporting said synchronizing notor at a bottom side
thereof. 9. The fan structure as clainmed in claimS8,
wherein said fan notor is affixed to the center of a

t opesinte offsasditdpsupsorthedt plicwid dan hgderhe lpapted on the
Sstructure as clained in claim?7, further conprising a
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the connection between said grille and said grille
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urther conprising an electrlc box mounted in said
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with a cover or recetving a control circult

board. .13
comprising a synchronizing motor mounted in said bottom cover

frame, a grille connector affixed to an output shaft of said
synchronizing motor to secure said grille for allowing rotation of
said grille in said circular center opening of said bottom cover frame
by said synchronizing motor.

8. The fan structure as claimed in claim 7, wherein said
bottom cover frame comprises a support structure suspending in said
circular center opening, said support structure supporting said
synchronizing motor at a bottom side thereof.

9. The fan structure as claimed in claim 8, wherein said fan
motor is affixed to the center of a top side of said support structure.

10. The fan structure as claimed in claim 7, further
comprising a cap fastened to a bottom side of said grille to block the
connection between said grille and said grille connector.

11. The fan structure as claimed in claim 4, further
comprising an electric box mounted in said bottom cover frame
outside said fence and covered with a cover for receiving a fan

control circuit board.
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