FAN STRUCTURE FOR MOUNTI NG I N A LI GHT STEEL STRUCTURE
OF A CEILING BACKGROUND OF THE I NVENTION 1. Field of
the I nvention: The present invention relates
to a fan structure and nore particularly, to such a
fan structure suitable for nmounting in a lIight steel
structure of a ceiling. 2. Description of the Rel ated
Art: A light steel structure may be installed
in aRNISTRUGTIUWREaF ORMOUNTINGdMA LIGHOVSHEEL
frame sashes for the nmounting of ceiling panels or

l'ighting fixturegTRUCTEREDFaA GEILENG € nay be
installed in one Tranme sash of a Tight steel structure

[ I r NOHE f air. Many

I r%‘%thg‘t;g@@sﬁ?ug u??ﬁr]rgunt ag)leﬂ(?gﬁ structure designs

Eav bej:a g@d osed and have appeared on the market.
enpfdfsoLthe Ipxgnionc i \on patent nunber M251939

entitled_ "I MPROVED FAN STRUCTURE FOR MOUNTING IN A

LI GHT STERE BIRsatURFentog MEgbes7s0 &dfht flEucturfpd/merre

FAN STRUCTURE FOR MOUNTI NG I N A LI GHT STEEL

SPRUGTURELY, ttheseh tavfampsirortunet sweahlgnforcomuoting imaedight

an encl osed base di sposed at the top side to prevent

syeddlastrodtudesif £ cottingie space above the ceiling into

t he i ndoor space. However, these two prior art designs

COMPE i PAYG Gf m&tmw%tsuspendl ng bel ow the
el evation of the ceiling that obstructs the planar

sense of Abﬁgi’ﬂ %t &hgerGfl lrﬁ@}g be S PAITL A Pn L0 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
bott om cover. Therefore, the fan bl ade 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 noise. In
cahesotwahprioenimaddédignel euatidondl gbest Anoetheefavestructure
the fan bl ade and the ceiling, the amount of suction

aiffo i LA pD8r SLERLLY JRBIRRY. of WEDLAD M RS VRE TREFHREE, the
of the flan structure. Therefore, it is

desj rahl LQVi 17

¢ Ran e R G R ReRsd MRk LAY (R BRARe ot o
The pr.esent invention hags. heen acconplished to .provide
SRR L SOuH o PO E Aot SaTy ton Su r G AR g Fan
structure of a ceiling that elimnates the aforesaid
dstaMsaeres . Except the greblamngf senshefpbeawtyt this éngtadlgtion
the fan structure conprises a fan holder, a bottom
caesigrf raid aadse goiskl eln Tasef aff kbbrdenimgnirel sdsvational
top cover shell, a fan notor nmounted in the bottom

siggeraqtet BetwoM CliéeraghBldde and ahé afeitimgdetiouphednt of
to the output shaft of the fan notor and rotatabl e by

t : t t j T
cochiBR APaPiILbe GRITG R o RerBle the BEriamialy of the
c¥rving%§nnothly downwar ds, a horizontal nounting

f FaR LU EHdi ng around the smoothly arched bottom

wal | and_rountabl e i.n one frame sash . of a |ight steel

st ruct ur Eherefareeilt jiggdesdrakler t9 cl%ﬂovégﬁn% Mo AtICEHGe that
upwar dly extendi ng fromthe connection between the
sebimimaye atlchefotssaibdrawbaclknd t he hori zont al

nmounting flange and connected to the top cover shell

oS UMM ARYOFIEHE ANWENIIFDNcent er openi ng cut

t hrough the snmoothly arched bottomwall at the center

correspongdiNGeksent RRvERIoR! BACbedn RIdLA Alished to Cf)rovide a
ventilation holes cut through the snoothly arche

b%ﬁ Osq}Jyalulreasrq{’%qet HS ﬁforu%td ifeNUg hPQ?&'ln&Tu@fm %f a
fence |sposeé’1 above the circutar center opening and
surroundi ng the fan hlade, The fence has a top edge
d@ﬂlhl?%éfl% ?]Hmtlﬁétetso‘g‘ec%é’éf”%‘ﬁe{iqa% aG¢%e fan hol der a
space for causing a gate effect during rotatiagn of the
fan bl addccardingr ito dhies prgsertednivention, citheufag structure
center opening of the bottom cover franme for output of
coomprisesod fanrhaldesed Wnttemecdear Hlaade andhegrilhe. Tha fan
blade is rotated by the fan notor to cause currents of

ahblddrh@oaipri it 9 dp aldvedOshéIOMat ign Ombsdendhnteddein the
fan structure into the inside of the bottom cover

MpafRnt LAY e HPUMRIAN N LS PHPHIARE doBBeed 30%he

then go toward the outside of ‘the fan structure

t Qﬁ?pulﬂhsho 0riB2%5R rlncr)]tgrhaen rr(l)éaltgble 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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After installation of the fan structure in the |ight
steel structure of a ceiling, only the snoothly arched
bottomwal |l 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

Swettitalr eohme ctaois flgnge aphardiy aixtemedihigcfrent lthe connection
Further, the enclosed structural design of the fan

SHEUFL YK € IR eyﬁ%%hﬁ/ucatﬂcﬁedofbo@t&ﬁ fwa4m the $P&CRorizontal
above the ceiling into the indoor space during

d%gc{ﬁr}axgg f%ng@ga o%h PEIURE- the top coxFelfr LR8N o th@Man

connected o an alr conditioning

systemto e requl ated col d from

BRI ghie ﬂﬁ@%f& GoopfaiE grfuniRieRube LiREh g, Biched
for sending into the indoor space. BRIEE DESCRI PTI ON .
oboftam mrd) %@N@ge center copregponding %t%ﬁaa@éa%& ehyrality
el evation of a fan structure in accordance with a

f of stergnlatidinmbol eofcut thrpugs ahie smwettliyoarched bottom wall
FIG 2 is an exploded view of the fan structure in

agfAIBAEE cMdulat Rentér shesimpodinat fepfcet digppsesabove the
i nventi on. FI G 3isacutavvay view of the fan

f&ig%g?%i genﬂttglr n@)@ﬁiﬁé‘ﬁﬁ@ et dud i@ of dHeStancpiadi MRt fedke has
a top edge defining with the top cover shell of the fan holder a space
for causing a gate effect during rotation of the fan blade. The grille
is mounted in the circular center opening of the bottom cover frame
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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FIG 4 is a schematic sectional view of the first
enbodi nent of the present invention, show ng the

fl ow ng passage of air during operation of the fan
structure. FIG 5 is an applied view of the
first enbodi nent of the present invention, show ng the
fan structure installed in the light steel structure

of a ceiling. FIG 6 is an exploded view of a
f girusturéChravents sacciondandaswiftdmatirespaee ebboelithrenteiling
of the present invention. FIG 7 is a cutaway

ViQY ee%ﬁ;)é{r%@a%%rd’tﬁtﬂ%é%ﬂe‘?aﬁ@ﬁ‘l{idﬁfbcﬁaﬁ’\fsttrhcidl'@.

secon nt of the present invention. FIG 8 is

a SChe”Efféétgﬁf,c%LPanaldu\éitelW fid rlgset eggg:ﬂcomg&%n%n air

of the : vention, &howi n OW ng passage
FPeRIBigRIngn WA 60 S TS EUTHE RNt SHbaHT e Hhe a0
t he present invention, showing the fan structure
i nsnditieuingnsysien itghthesimseset the fiea efruatwei famgending
into the indoor space.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an oblique bottom elevation of a fan structure in
accordance with a first embodiment of the present invention.

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 vi¢w 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 10 is an exploded view of a fan structure in
accordance with a third enbodi nent of the present

i nventi on. FIG 11 is an expl oded view of a
fan structure in accordance with a fourth enbodi nent
of the present invention. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT Referring to FIG 5, a
fan structure 1 is shown nounted in one frane sash of

a elri WdinSdrReb f $hé yabske hvahtiorgesddwihg@thefeowaly passage
structure 1 in accordance with a first enbodi nent of

tRe Af a2eH bg¥f&§?}b:ﬁg&mﬁ§ ahoydirEl GS. 1-3, is

conprised o a bottom cover frane 12,

and a gr 13. [ 0 S

top cove é'hgl Tifppélefda mtorth%lgg%nudﬁ%m&&mﬁ}eﬁﬁ of’the
bottom sjde of the top cover_shell 111, . and

PGB TR O RO Hhe T SMATE SO AUSHLT g dight
.112 and rotatable by the fan notor 112 to cause
cateedmtsuasirgjof a ceiling. The bottom cover frame 12
conprises a snoothly arched bottomwall 122 curving
snoot hl yFiGwhOds ds, expliodedadatvad f adfantdtmgetiikangectdidance
extendi ng around the snmoothly arched bottomwal |l 122

t QvitiRel fhitRembdEhildiadf QR plestheidvénigbhucture 1 in
one frame sash of the |ight steel structure 2 of the

ceiling §1931Y?§%g‘3%1 10885%8%' gﬁafﬁaﬁrbqﬁu&%% ll‘i?%'égl"d’ance

ext endi ng rom nnec i on between t snoot
ar ¢ e %qz;fn&[the ho i zont al rmuntl ng
f "4 ‘?SF“ st eop“ﬁ»?sn IRVERHOBr 11, a

Ci rcul ar_center eni ng 124 cut through the bottom
CRRTARER DESROBFIQN Qe THSEBRRRRRED ENBORRMENE

113, and a plurallty of ventllatlon hol es 125 cut
t hr ough ReéesmptalliGrhedabottrostual 1 i 32oamoruinthe in
circular center opening 124. The ventilation holes 125

abgef@amrRdsh¢h tofea floght srehatsuqliré e o$rekhliyg & .cThd fan
bottomwall 122 and a m dpoi nt of each of the four

Egﬁﬁtlﬁ%t Yeen LB EAXNERPith TN dhBoddmest rmum&%rbﬂent

e clircular center opening 124, having |ongitudinally
s R M R B
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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Further, a fence 126 is provided at the top side of

the snoothly arched bottomwall 122 around the

circular center opening 124. The fence 126 surrounds

the fan blade 113 in such a nmanner that a space S is
defi ned between the fan holder 11 and the topnost edge
of the fence 126 to provide a gate effect (see FIG

4) . Referring to FIG 4, when the fan notor

112 h&ci®beChinhea! hy3capractipd &aenaimg efrbhe then cohadetion
113, currents of air (see flowlines in the draw ng)
taﬁgt\gezﬁ()dl{ﬁgdsﬁlgoﬂﬂyf LRSS oM WEIL 129 44 thBshélzental

om cover ane 12 through the ventilation
hol es 125 over ence 126. an he r.d.:
oS E B TANEE b (BFeerEr bt 116 teh st et NS eirbRlar
spaces in the grille 13. It is to be under od rhat
t benigesepEniog gﬁé Bt toRuedy e ﬁ’f’?%’ﬁ% ‘ﬁﬁefw%&%sthteh&emer
fan bl ade 113 to be kept at an el evation above the .
cebtresgoBdinf terthenfimibiladé di 3, aand wonhutakity) ¢f vsntilation

only the snoothly arched bottomwall 122 slightly

PREIdUIES AMethrbhighhaktanvsille afcheldebaeoin wgl3122 around
Therefore, the installation of the fan structure 1 in

the 1d;9 ltaat Ehtest BgEBHfge B of 1tHee eeitllhfign3 hdves 128 are

obstruc e sense of beauty of the ceiling 3.

E é%?@}igt@‘%t Oeuiri Qs L3 feeg]rﬁgog’r?l? %}{l?@ld?ﬁoftpﬁl Gam 122

ause currents o iciently.
According to this epbodinent, the fence 126 is
RRGCY KR RONBY AF £ AER St TP Fbihi T8 DEHBBTR I oaf asRSES: The
bottomwal | 122 around the circular center ope igg .
1gdille 13 is mownitedsiny the heir e 7 een @11 PPERINgHIdds nanying
of the present invention has the follow ng advant ages:

11odgieusimathlap datcinedetsely onhiga¢d ofd spaces fomuuitany of
downwar ds al ong the inner side of the horizontal

MRHAtnR® offl AP gauded byAfhleefan Biidal 188.i on of the fan
structure 1 in one frane sash of the light stee

structur h {14 3, Me@ SiBdhle P& tside bhethe
fan strug ﬁpgi’ltapﬁgggéudieismc}\%e Pt 1eebottomesi e Solf t he

e Ees R S O5 I B RS opening
S?rz]i? rIQ}Ie k%gggﬁt:ylz%f sflrr]r%u%%isl’tihrégfgna%lgde 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

6



2) The ventilation holes 125 of the snmoothly arched
bottomwall 122 are through hol es, avoiding
accurul ati on of dust. 3) The fan hol der 11 and
the bottom cover frame 12 form an encl osed structure
above the light steel structure 2 of the ceiling 3,
avoi di ng suction of dust fromthe space above the
ceiling 3 into the inside of the fan structure 1

dyrdRE 170EREHRA thk fahebfaae Plde belBegingt agsslevidon above
out put of cleaning currents of air. 4) The

R i L

ggg{%‘% | o?i&élgec{ ggtt%irr{ wcaqpq.thi sq?élptgys %%r%@egfovtel?ethe bottom
side of the ceiling 3. Therefore, the installation of the fan structure
1 in the light steel structure 2 of the ceiling 3 does not obstruct the
sense of beauty of the ceiling 3. Further, the design of the fence 126
enables the fan structure 1 to cause currents of air efficiently.

According to this embodiment, the fence 126 is directly
upwardly extended from the smoothly arched bottom wall 122
around the circular center opening 124.

‘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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gui de regulated cold or hot air fromthe air

condi tioning systeminto the indoor space, as shown in
FIG 9). FIGS. 6-8 show a fan structure in accordance
with a second enbodi nrent of the present invention. The
fan structure 1 according to this second enbodi nent is
substantially simlar to the aforesaid first

enbodi mrent with the exception that the top cover shel
11dsidt dthhef fam Sehidarre 111 dhaisi garptepiomi oythiel fiamabladeel13 and
center and a nounting flange 114a protruded fromthe

t Q.Qsﬁjiﬁ’g Aftphh8icIpamingesusbald ofldir. and ext endi ng
around tThe opening 114 for the connection of a fan

4) The installation of the fan structure is easy.

Further, a fan structure 1 may be connected with a fan duct
4 for connection to the air conditioning system of the building to
guide regulated cold or hot air from the air conditioning system into
the indoor space, as shown in FIG. 9).

FIGS. 6~8 show a fan structure in accordance with a second
embodiment of the present invention. The fan structure 1 according
to this second embodiment is substantially similar 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 123 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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duct 4. Referring to FIG 8, when the fan notor 112 of
the fan structure 1 according to this second

enbodi ment is electrically connected to rotate the fan
bl ade 113, currents of air (see flowlines in the

drawi ng) are produced to go fromthe outside into the

i nside of the bottom cover franme 12 through the
ventilation holes 125 of the snobothly arched bottom

wahé ciP2niverf dineaenddylte anibisdn 113 theoeghdbe griie 13
out si de of the bottom cover frame 12 through the open
Spawasd tRe ih@o@F kphee.13. At the sanme tinme, regulated

cold air or hot

FIG. 10 shows a fan structure in accordance with a third
embodiment of the present invention. This third embodiment is
substantially similar to the aforesaid second embodiment with the
exception that the top cover shell 111 of the fan holder 11 of this
third embodiment eliminates the aforesaid mounting flange 114a and
has a fan duct connector 115 fastened to the opening 114 for the
connection of a fan duct 4.

FIG. 11 shows a fan structure in accordance with a fourth
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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air is continuously delivered out of the fan duct 4

and noved with the currents of air caused by the fan

bl ade 113 through the grille 13 toward the indoor

space. FIG 10 shows a fan structure in
accordance with a third enbodi nent of the present
invention. This third enbodi nent is substantially
simlar to the aforesaid second enbodi nent with t

ekeapt loscribed imedewpl chrerpwipoises 104 bﬂuﬁﬂéupén various
hol der 11 of this third enbodi ment elimnates the )
afydesieh o omeUnh il NgnKdrargecrtt4magndehasde feithenictdeparting
connector 115 fastened to the opening 114 for the

CRINECHRONs Gifrit@ drfd %4t the invefdibn. 1Acsbodimghy, the
fan structure in accordance with a fourth enbodi nent

f t h esen% £ ri)ve 1Py eLEERN U 89 t'h@ éﬂ}iéldfequéltahms

e bot om cover Trame has a support
structure 128 suspending in the C|rcular center
opening 124 to support the fan notor 112 at the top
side and a synchroni zing notor 127 at the bottom side.
The synchroni zing notor 127 has a grille connector 131
affixed to the output shaft thereof. A cap 132 is
affixed to the output shaft of the synchronizing notor
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, allow ng rotation of the
grille 13 wth the output shaft of the synchronizing
nmotor 127. Further, an electric box 126a is nounted in
the bottom cover frame 12 outside the fence 126 and
covered with a cover 129 for accomopdating a fan
control circuit board (not shown). Although particul ar
enbodi nents of the invention have been described in
detail for purposes of illustration, various
nodi fi cati ons and enhancenents nay be nade wi t hout
departing fromthe spirit and scope of the invention.
Accordingly, the invention is not to be limted except
as by the appended cl ai ns.
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What the invention clainmedis: 1. Afan
structure nountable in one frame sash of a |ight steel
structure of a ceiling, conprising: a fan

hol der, said fan holder 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 output shaft of
said fan notor and rotatable by said fan notor to
ca¥bat cherioventifn glaimed is: a bottom cover frane,
sai d bottom cover frame conprising a snoothly arched
bott om wal | A daristouctupetrhbynddievwarass frarhersazbmfap light
nmounting flange extendi ng around said snoot hly arched

batdarawadturand aeenifd domprgidg:ane sash of a |ight
steel structure of a ceiling, a vertical connection

flange upyand|yiaex! endiGg LoRR i GABNRCLIBY deicranel, a

said sno y arche ottom wal | sald horizonta

nting flan nd conpect t i I
g S SRR SIS T 2 AT o SBERYRET UL fun
cF 8 gonaih i6 Grs AR o Alesa1q TRFARTY ghgrrotataie by

ventilation holes cut through said snoothly arched

batid famat dtoartowrmissaiutrentscef air;cent er opening, and a
fence di sposed above said circular center opening and
surroundp @ tsahtdvan fbhade sakhbdttbencevemafiange aotppising a
edge defining with said top cover shell of said fan

h%hﬂﬁftgﬁy gg?&ﬁ:af 0o GEHSI WE11A Gabvenef §aebtkly i dgwnwards, a

rotati sald fan bl ade; and agrille
ted i S o . < ,
coverZnaat il T L R B Foar BRI e, SRR Y ERRed

said fan | ade; ) )
bottom walq 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

11



wherein when said fan blade is rotated by said fan
nmotor to cause currents of air, said currents of air
go fromthe outside of the fan structure into the

i nside of said bottom cover frane through said
ventilation holes over said fence and then go toward
the outside of the fan structure through open spaces
in said grille. 2. The fan structure as
cbhideed in claim1, wherein said fence protrudes
upwards from said snoothly arched bottomwall and
ext ends whet¢id whif seid duhasladeritantapdnbyngaid fan motor to
3. The fan structure as claimed in claim1, wherein

S@bgs V80 eln@d 'O%IPOéa%a &fﬁeﬁ@s@ﬁﬁiﬂ y&lfYosh gROsEthide of the
four corners of said snoothly arched bottomwall and

tq, frélrcn(t)\?rp It tﬁo neiglccﬁ 8? sgﬁyﬁoﬁ q{e?‘,op&t %ﬁ%‘? mgthv@ald

ur “corners
structure %s cI ained i.n cl ai m vvhere| sai
I

cyontlathen holes oyieq seid, fEBFgATG ggenalgoo S rqgthaengu%slde of

fan duct connecting the opening of said top cover

shhd Famktwitare tirobghdenen spagesaiy seigngiitieoni ng system
for guiding regulated air fromsaid air conditioning
syst em i bt THehéaf anrsttuvetas elaimed in cBimTHe Wherein said
structure as clained in claim4, wherein the opening

Ofe S grdteadsp\a?avasaglfko@fsasaisdncs@mwrdmd b tioas avaed and
on the center of said top cover shell of said fan

hgkge%r s qm%laézgdthpc %Y%en?@xebgeﬁ’fn gai d fan hol der

nprises a nou ange extendi ng around the
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the opening of said top coyer sheII aid fa £ said
heeadlatien | krlss exreote spRetive ¥&lsBPS%daﬂE1 0P TUErS o1 sal
shell of said fan hol der, and has a fan duct connector
affiooetllst mecked Hastomhwatbandcat dhe onidpgiat fainesgttof

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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7. The fan structure as clainmed in claim4, further
conprising a synchroni zing notor nounted in said

bottom cover frane, a grille connector affixed to an

out put shaft of said synchronizing notor to secure

said grille for allowing rotation of said grille in

said circular center opening of said bottom cover

frame by said synchroni zing notor. 8. The fan
s@pmnhgr@fasubl@pmmdermhcﬂaoﬁﬁﬁviﬁh@dﬁﬂdesa$do%@ﬁﬂo%ﬂthe
cover frame conprises a support structure suspending

| ertal @ fCdaig Uodr cOWsit selDPEMNHaNE, fanah sl denppod thas a fan duct
structure supporting said synchronizing notor at a

b Al f Q?flftgﬁrtﬁgfeto for the co%ne-El‘ﬁﬁ)rf 80 said e&d det.as

alge In clarm 8, wherein said fan notor is affixed
to the nt a t e of uppor ryct
10. The fan Eac uréegédrgl aaloS |I§e§I glgmé} ﬁ#l ¥ hg??ther

conprising a cap fastened to a bott d
gFINPESIRE 1 SR ChERNIZARE RO %%Pw% ?’iaﬁeadggl’?ﬁf’g‘ arfa ¢’

said grille connector. 11. The fan strugture
afravieai mecgtiHeclcainmeatort wffixed dompn spwipudn sbrlct¢f said
box mounted in said bottom cover franme outside said

f enathranikzingvarcdr wot fecureosed goiller eeialiowing fefation of
control circuit board.

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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