CEl LI NG FAN W TH ANGLED MOUNTI NG Ri chard A. d eson
PRI ORI TY [ 0001] This application clainms priority from
wo b@oassss osure of U. S. Provisional Patent AppPCT/EE20081075561

Serial No. 60/972,890, entitled "Ceiling Fan with

Angl ed Mounting,"” filed Septenber 17, 2007, the

di scl osure of which is incorporated by reference

herei n i n i CEITANG FANYWIBAGKGROENIMPDQQAOPING n sone

settings, |arge dianeter, H gh Vol une/Low Speed

ceiling fans may provide an effectlve means of air

circul ation due to t HIFRadiyRIG8Pume air flow, energy

ef ficiency, quiet operation, and/or for other reasons.

However, sone designs oprfyigiyy ans may direct airflow

only vertically downward, and distribution of air may

be dependent on outward fI ow, symmetrically outward
[000F)r om t KBhisxapplication edeifnarpricaity fileen theodisclpawelof U] Peowswnal

of ai 1 Pl RS Eiin SEFEPHSE SuREraihPhRfenS GifE H5h Wi

si tuat i epgled Movhitiap,”i filed Septembeady, 2000, ﬂﬁrdisdn@utdwef which is
benefits of a Hi gh Vol unme/Low Speed ceiling fan with

t he ab.lmpwc)tatﬁddcryréfwerméwm@lgﬂfenflr%w in a direction

ot her than conpletely vertical. [0003] In addition,

sone configurations o% IﬁﬁRﬁg Phjtyre/ Low Speed cei ling
fans may utilize an in I'on nmotor driving the fan

bl ades t hrough an axi al speed reduci ng gearbox. Wile
[0002jhi s el fpenes snéttiagsl garpodianaan\Hiph i\orleheALemt Bpaid- defilong fans

ceiling fan a ion in some.settings,, this desi.gn
rmy o SBFY BU B e s et i el o et T Vbtume
consi degiaky Ry, dé&? CEHIAMRDY qliRe dpdfatie] nd/éNdor Biher reasons.
result in thé center of gravity of the notor and

gear boxHawserbbynbdesigns ofrsuci knamwey dibest @irflnat oy vieHisally
E géaLhyiqn‘wg\igﬁeP%png&ﬁ ddl(hjoatlblmay be® 8epenaergtuc?t} Iogtr\])\/sard flow,
symmetrically outward from the axis of the fan, at the floor level. While
this may produce an acceptable and appropriate pattern of air flow in some
settings, there might be some situations in which it is desirable to combine
the benefits of a High Volume/Low Speed ceiling fan with the ability to

orient the axis of flow in a direction other than completely vertical.

[0003] In addition, some configurations of High Volume/Low Speed ceiling fans
may utilize an AC induction motor driving the fan blades through an axial
speed reducing gearbox. While this may be suitable for a conventional
vertical-flow ceiling fan application in some settings, this design may
distribute a substantial amount of mass over a considerable distance along
the fan axis, and may result in the center of gravity of the motor and
gearbox assembly being some distance above that of the total fan
assembly. In addition, in some situations, the physical height of the motor
and gearbox assembly may cause the mounting point of the assembly to be

located a considerable distance above the center of gravity of the fan.
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and gear box assenbly may cause the nounting point of

the assenbly to be | ocated a considerabl e distance
Wabwoe3goke center of gravity of the fan. Wil e Bei/BESI988/075561
be beneficial for stability in a conventional

vertical -fl ow nmounti ng arrangenent under sone
circunstances, this mght create difficulties in sone

si t uat | Bheleithisinay be tewificatl f(trostah“i]ityrin a tomveationiah vsnuicdﬂ flow
a way that its flowis, not com etell¥[gvert|c

| nst ancBOUITES BHFANEEL YHRE  OfiFe CUPTRYEIsES it i create
result Jlfﬁl@ltﬁ%rs i€88rh& glt@atlﬁﬁtﬂlf‘?tfls 4BdiRdae Bflbﬁliﬁ@fdnCiﬁ shéh £way
substantially non-vertical position m ght

consi dethatbitseﬂawds motybempletelyhverticalatoe. lnit(ch@Ain Jid gtuations,

variety of s have de

Vo mourbe par et W R er S heactep of Pe e HentzfiSh in o
no one Qibk@htidl B&ﬁvéxﬂk’ﬁ%&iﬂdﬁa déHiCB’e BbnskRebld 'aﬁd might be
i nvention described in the appended clains. BRI E

DESCRI Riidepiradie. THE DRAW NGS [ 0005] Wil e the

speci fication concl udes with claims which parti cuI arly

oi nt and d ctI cla mt yention
1000851 ey o iR WPAAL B i B Ped BED b RDmal ahd used 10
under st@eantf fa@snahBeothe! deMEaagy 1tdi%SBélieF)Edl QRatOfo ©8E tpaioa to the
exanpl es taken in conjunction wth the acconpanyi
dr awi ngi@yventer hgsinegde|or peedrthe apveniden drseisbes is th@mnciqd claims.
the sane el ements and in which: [0006] FIG 1 depicts
a perspecti em [0007]
FIG 2 depi %&ﬁ’ f‘\%r or?t@lf' eva Jgﬁglyl)({/‘?&v the fan
systemof FIG 1; [0008] FIG 3 depicts a front

[0008) evat | Wihdk thw s;mmtﬁi:alid]ﬁccfnahldsywith rlaixhs Rhigh plartmilarly pdmt out

fan assenb t||t an an L 4 depic

the areuitaisrTmane Anvepion RN TR T Yamig vill
at the gngligr andEﬂs@odi'frorﬁtriﬁe Yallowihh Qe SYIPROH bof SEAAE eth@ples
adj ust ed; [00010] 5 depicts a side el evational

vi ew of takére in amnﬁuynsmcamvofh HleGaccomppopiog 1qraW1rrgS & which like
depi cts si de el evatj on view gf the em of

e 1 refrerermaeratn dsBeBiny 5 AembtEandh Sighe

[00012] FIG 7 depicts a side elevational view of the

[00062N SYySERMIfepfckd@ pekspedlivdvieRhaf an exemplary fan system;

[0007]

[0008]

[0009]

[00010]

[00011]

FIG. 2 depicts a front elevational view of the fan system of FIG. 1;

FIG. 3 depicts a front elevational view of the fan system of FIG. 1, with

the fan assembly tilted at an angle;

FIG. 4 depicts the fan system of FIG. 1, with the fan assembly tilted at the
angle of FIG. 3, and with the support structure adjusted;

FIG. 5 depicts a side elevational view of the fan system of FIG. 1;

FIG. 6 depicts a side elevational view of the fan system of FIG. 1, with the

fan assembly tilted at an angle;



fan assenbly tilted at the angle of FIG 6, and with

the support structure adjusted; and [00013] FIG 8
Welpo0s8988 per spective view of the fan syst em RPET/BS1808/075561

1, with the fan assenbly tilted at the angles of FIGS.

3 and 6. [00014] Reference will now be made in detail

to various enbodi nents of the invention, exanples of

[00012)i ch a6, i7ldepiztsrandiddelevations! aew ofiRMiN Bgstahi AMFIE S, with the
the extent that specific dinensions are shown in the
acconpdAydsgmbhaiitteat ths gesleifndRsborad sibuhe syeport structure
regard%llg%d Cfpl y illustrative and not limting in
any way. Accordingly, it will be appreciated that such
di mensi ons may be varied in any suitable way. DETAILED

[000X3ESCRI FFIGOR depeGibperJivetivaovicovaiie fhesystemtdfddGot, with the fan

certain ex l.es of the .inv i.0n shoul d not be used
to |i mﬂsset‘ﬂ?g%ﬁs%ét the 2pgles ?ffgbéng apﬁjn??enti on. O her
exanpl es, features, aspects, enbodi nents, and

[000RfVant UaSreAte WIR oW BBLhaR: W HEtah%%lﬁl@%%im&rﬁs of the
those skilled in the art fromthe foll ow ng

descr i phvenionwtixemples b whigh ofirei lilluseratedt irorihe oaggompanying

he bes d |
| mvent 1B TG it P1 ooyl ok ge L RGBT N own in e

capabl eacobmpirieg diafiiseBtchadichedabivh visodd pegtgard@ hs merely
wi t hout departing fromthe invention. Accordj ngl y, t he

dr awi ngHusirdive e%féjr ingt  lyREIngh By 128y bway egakusertingly. it will be

oSt bl fuld AL S A0 Ba\akES |y 43000 Gy

includes a fan (20), a bracket (30), an extension tube

(40), a | ower adj DEMMEDEDABESORIBTIOND), and an upper

self adj ust nent assenbly (60). Fan (20) is adjust ably
led with tube (40) via |lower adjustnent, assenb

[000(&30) Tﬂgefoélgmngi deseraptipgt megawﬁm@&s\ﬂ the Wyentian: should not
(300 V1, YRR 9 PROLLORIT oS R, Gt
to a features, aspects, embodiments, and advantages of the invention will

become apparent to those skilled in the art from the following description,
which is by way of illustration, one of the best modes contemplated for
carrying out the invention. As will be realized, the invention is capable of
other different and obvious aspects, all without departing from the

invention. Accordingly, the drawings and descriptions should be regarded

as illustrative in nature and not restrictive.

[00016] As shown in FIGS. 1-8, an exemplary fan system (10) includes a fan (20),
a bracket (30), an extension tube (40), a lower adjustment assembly (50),
and an upper self-adjustment assembly (60). Fan (20) is adjustably
coupled with tube (40) via lower adjustment assembly (50). Tube (40) is
adjustably coupled with bracket (30) via upper self-adjustment assembly
(60). Bracket (30) is configured to permit fan system to be mounted to a

ceiling or other structure. As will be described in greater detail below,



ceiling or other structure. As will be described in

greater detail bel ow sone versions of fan system (10)
W@e@9/038988 gured to permt fan (20) to be ori enP@HUB2W08075561

variety of non-vertical positions, while keeping the

center of gravity of fan system (10) substantially

directly bel ow bracket (30). [00017] Wil e exanples

di scusseteheraoms qurhnisyjﬁera (@Ondrexconfigurbdio pysiie fan((20) to be

being nounted to a ¢ vi.a bracket 0 .t should
e U erEpisdn BaneR s npSieBiAl Bos ar U kacHite thesdanigt of
vari et y%gélflt;pdfﬁ%ﬁ systenY Eitoh %ﬁ?steﬁm‘ﬁaﬁy Mﬁ‘édtﬁ;‘ﬁél&@ bla@ﬁ&‘(k GNs

other than~on or near aceil ernore
shoul d be understood that, I[ke al | other conponents
[0001Féscr i b¥Hilh exanples shisuksed h(eml) previde pedoptaxptof damlsystemd(10)

f h . hav d
8 S LR, S e B o
to a cehhispgedr (10Y hedy 5¢ miGinki®to bt vasreube otles Gtletures at a

understood that a variety of alternative devices

(e.qg., ‘BHEYOH lpgstiens pihpr an en e pedriageilings  Fusthermorggiy should
be cou n

05 SoBkE At 16 RO D BB b oef s rckc

necessano) ¥s brélpcdpidad, iandad Ivariety SboBther [sGOELRE Hr‘aarmg any
(20) of the present exanple conprises fan bl ades
a hub (dayed gonfigusationompy b&naseé fo8 dpoygLking ofgm SYEf&erh(lr o a
bl ade (24 *1?15 otfer i RGLEL (112 !ﬂ% &g aﬁqgeﬂs{o%dftﬁﬁea SMbty of
and an |nt ace conponent prOV| ed at the
interf aiiterrmflvedchwsa(w &l altbem( @2)@ hglds.hetber( 2xt)ires Bgtcwaay be

ccor aapbaefoyil disymopniesipleiky R 407 sby &) il erin
No. 7, 284..88Q fa® (o) hk&Fnot %@&s@r ﬁﬁ@ includ®d Wedll ekRher

23, 2007 the di sclosure of IS I ncorporated by
ref erence herein. Alternatlvely, fan bl ades (22) may
[000X8¢ conflagu@2exof thealrmnd@xwaalwompam faf biades (?éacmhuig@4) a

in U S._ Pub. 008/ t Blades

publ | SHEHOS ey 16530042k el et s G20 p A Efeips 09
i ncor panadred Ryits ateesd Ce@dfaﬁrlﬁtenfacest:dnh orRhNEI) @m\tl@drdl & the
configurations for fan blades (22) will be apparent to

t hose onteslper paedehdin blade (2Pnandalrub (24).v iBevyvaf of prample only,

fan blades (22) may be configured in accordance with any of the teachings
in U.S. Patent No. 7,284,960, entitled “Fan Blades,” issued October 23,
2007, the disclosure of which is incorporated by reference herein.
Alternatively, fan blades (22) may be configured in accordance with any
of the teachings in U.S. Pub. No. 2008/0008596, entitled “Fan Blades,”
published January 10, 2008, the disclosure of which is incorporated by
reference herein. Still other suitable configurations for fan blades (22)
will be apparent to those of ordinary skill in the art in view of the

teachings herein.

[00019] As another merely illustrative example, winglets (28) may be configured
in accordance with any of the teachings in U.S. Patent No. 7,252,478,



teachi ngs herein. [00019] As another nerely
illustrative exanple, wnglets (28) nmay be configured

WO p00go3s98glance with any of the teachings in U BT/P810681075561
No. 7,252,478,entitled "Fan Bl ade Modifications,"
i ssued August 7, 2007, the disclosure of which is
i ncorporated by reference herein. Alternatively,
wi ngl etentifl2®) FaraPlade Malificagiongd idsnedaAagust dn2e0Ayithendisgiysure
of the teachings in U S. Pu No. 2008/0014Q9Q, .
entitl et i fSéaccrfaﬁra alﬁ'erefk\)%%ﬂcfelht?’é?ﬂ‘? oMYy wipglsts (28)
Januar yma/ be ¢008urtd'f HcBRlaASUHEhn Vl’ff' tR& tdaShings in U_S. Pub.
i ncor porated by reference herein. ty other Suitable

confi gLN@tZO@ﬁ&)OMmOmmgﬂedt Cufted)Fani BlladebMaaipifmnem ” pablished
in the iin.view o

th di kill t
tooori Toati o oyt lisceshitS o nigh st G R tatas s A ference

descri hpeiher stil), otk ShRdbie (c%ﬁh%ﬁfaﬁoﬁsl iy yvub%qet@rmt;} ALl be
al t oget her. [00020] As yet anot nmerely ilTustrative

exanpl eppamenhietd dwse cdnpdment skill 29) theeart fre vieonfoif ghe éghchings

i n accqrdanc th an e teachi ngs,in.U.S. . .

Pr ovi iTBTT D bhrsoags v b S RE e S et eddirsip wipglets
" Aer odymeningy iRty baemitteammepanér. f or Fan Bl ade, " filed
Septenber 26 2007, the disclosure of which is

i ncorporated b refer ence herein. Still other suitable
[000203nf i guharsteneiheoneicht lélwstaa;@e@amblﬁemegfaegggmmnemsdé% may

2PPL e 3 SR Db S R

conmponeriiént dapp! | feed NET 60975 2BY erehgal covmeneainse (1Afkface
may sinply be omtted aItogether [00021] In the
present @nmﬁsnbforrﬁﬂnoBlaézé)ﬁle&tSéﬁa@bﬁrr ahrs3/Wr s gheydisclosure of

relati V\Qh tcﬁ) Eshelnétﬁ'g?ra%f f ré%pe)nt:e ergﬁlher %ﬂlr dO%her suitable

convent | onal coax reducti on gearbox may

subst i taohéduratios for gerarthexconimnents (28)i wiil b eppaxins tothose of
the notor, (26) .and i nput shaf{ (not shown)

per pendie iRy skl i“t fhe agp yicyy Ofi the t536hinE: K\%ﬁ‘é‘f {Of Goygse, as with
shown) . [ S |
R e S S S S
fan bI alﬂaemm(ttﬁd)ﬂ,togdtieareby m ni m zi ng the

[00021] In the present example, motor (26) extends transversely relative to the axis
of fan (20). In other words, a conventional coaxial reduction gearbox may
be substituted with a gearbox (25) in which the axis of the motor (26) and
input shaft (not shown) is perpendicular to the axis of the output shaft (not
shown). This may permit the mass of motor (26) to lie flat, parallel, and in
close proximity to the plane of fan blades (22), thereby minimizing the
shift in the center of gravity as the axis of the fan (20) is rotated from
vertical to an oblique angled position. It should be understood, however,
that other embodiments may include other gearboxes, including but not
limited to conventional gearboxes. Still other embodiments may include

no gearbox at all.



shift in the center of gravity as the axis of the fan
(20) is rotated fromvertical to an oblique angl ed
WEomonssss |t shoul d be understood, however, tPEE/USL0&O75561
enbodi nents may i nclude ot her gearboxes, including but
not limted to conventional gearboxes. Still other
enbodi nents may i nclude no gearbox at all.[00022] As
[0002own iAs $HoGm ih KA. Y ,onlyg Har{ 200) nli@ylnblndd: w@erreunding cage (100).

. 1 0) f dl d
Co' 1 on (a8 1R Fn bk sefReE 48 181 205t Senh Sxampe, and
adj ust evgolﬂﬁ]'ﬂeaﬁdl h%e&“&nﬁalfll@'nwﬁtgoﬁan (205 ?f‘ f&r?QiO)pﬁés'ntléxp And/or

and/ or ori entatl on |Is adj usted
f or med wienttisn bsidustédal (Egger(l gﬁ))dnmy be fcmmdwf lacsubsimtxaﬂmdlgld

coﬁr g: congl urg}gtgﬁnt, l?lg %y %%gp%ﬁgﬁnlp gtetca% If%glj pfcgectlles
not shayncdsd e (Pocd it %er@llya(gﬁtfoﬁal [ 890231 OOE)‘iE €86 5R%Wn in

tube (40) of the presént exanple conprises

el ongathGSh%J8IfomplaBtyal extrusion having a

substantially square cross-section. For instance, tube
or. a

be. f h
[000 il t abl tﬁ%{Oé}?tFJEE&O?Hé%quﬁ%ang ;ﬂ%%rgﬂrgse&a e?gngg{e hollow

mat er i ahétal iisdalHaQwgConfbs@Hfialy Qfuaff crbssbRctic)) Forinstance,
the present exanple permts one or nore wires, cables,

or the thbkd4Qomsy padested iof ciegh ahERYReOr AYoptheysaitable

(40) t X
hol | ow\mét% &ghgﬁﬁﬁi q’%gzoulﬁ%lgrtgbt% Sg)gqﬁﬁg%algugggk 285)&’ congguratlon
not neadssley (40Y ibthehpbdeanetampmé bemsitssireng. more sihesy l:a:bles or
al so be understood that tube (40) q{é have any .desjre

U

cross- dbediken bapessedithagpiah thwntmort A hile tubf‘s(40) of
used, tHf?pxSe%?ﬁ &5&?@&15 RBlio WSt SRR Bé*@gdﬁ?ﬁ%o&eﬁﬁ?ﬁl% (d0h need

requiring a circ I 'Cross-'secti on

sui t ablmt aestbsagily bt halisy froall verbiend. 40 should hisbée ap@mtendl that
to those, of %rdlnar Sklu in the art. in V|ewof %

t eachi Y8 KEPenAY hpgpepy desiged, gogtseshsie, m@iﬁgly, while the

adj ust | ed DBk datnd QRIS RoP b QG s§% Nessaril

and ex?gny on t% &éf(%o&k ,@1 ust ment Oasserert é?l Blessari Y

confi guegarihi@ a circular cross-section. Still other sultable configurations for
tube (40) will be apparent to those of ordinary skill in the art in view of the

teachings herein.

[00024] As noted above, lower adjustment assembly (50) is located between fan
(20) and extension tube (40). Adjustment assembly (50) is configured to
permit selective orientation of fan (20) at various discrete angled positions
in two axes. In the present example, these two axes are perpendicular to
each other and are each also perpendicular to the axis of fan (20). Of
course, other types of position and/or orientation adjustments of fan (20)

may be provided by adjustment assembly (50).

[00025] Adjustment assembly (50) of the present example comprises two pairs of
parallel plates (52, 54). Each plate (52, 54) is provided with a plurality of



permt selective orientation of fan (20) at various
di screte angled positions in two axes. In the present

WE@ 208988 t hese two axes are perpendi cul ar to BEIES2008/075561
ot her and are each al so perpendicular to the axis of
fan (20). O course, other types of position and/or
orientation adjustnents of fan (20) may be provi ded by
adj ust mpatings §86Ibfoy {oiely GABIZhIngAd) mshitvee ndf pﬁssﬁﬂlét)laylgular
(50) of the present exanpple caonprises two pai
par al | @rlemaa%% ag gyl bszgescr@,sénn pree el bﬂé@sjv .@penmgs (56)
provi dg ﬁﬁ]%&&n B Pl l'hg' éu'%éln af O;H rhgés (tﬁ&lghf Qhy SGRY SliYable
establishing a nu 0SSl
or i ent akrangsSnenaS) vi dfenings difecmayhmdasem greater detail
bel ow Openi ngs (56) are shown as being arranged al ong

1000hcr nd IR AR, aliined So BB PREARER of belegy, In the

are at tR&hed ekﬁnﬁl@e lé*d?é}eFla%dr(ﬁzear@fdl&ﬁ\&e(@&ﬂponhﬂtst fhet are
present exanple, | ower ates are discrete

corrpon@npaatelyaattaah@ tgepaq:raaueﬂaye of acﬁh@d Bsowap pécxarnple only,
|l e on

f f f
o1 o Gouen Piats (60 ad e caturdd o HRTRRrr Sie AR o), e
(20) usd'n?%uﬁc%ﬂe SRR %él&%ge&eaﬁm WEhgbiGis 6f tRhfiGles. In

conmponents or technlques I A ot her ver sl ons, | ower
pl at es ofl&2) veasiens, nbegr @lates (¥2)oare iategtAewith e another.  For

ItEZ: aﬂ;gg@camgrgregmfews nal%’qrp Qf a:gtéqo%%nt%atcifﬁg &rally

web or 10khgled cfRbdE@ionOivith AGVEther diRértfoaTEredbinie bottoms of
plates (52) to one another, Other suitable variations

of | owdpwpi pletes (1529 opf RpOther. dppei iable yagipéans odfower plates
or di .nar(gf.)ggrgg% Egérgﬁt t%rtil?ée otV @?Yﬁ %’ slzlnemttﬁ@%ﬁ' 19%?]w rof the

her ei n. I ned toget
by an itedchingetierire conponent (51) such that upper
plates (54) and intermedi ate conponent (51) together

o000 SR Y o BB S St B 51
(5 ks g i S B
provide a generally U-shaped cross-section. Upper plates (54) may be

secured to intermediate component (51) using any suitable fasteners,

welding, or other components or techniques. A fastener (70) passes

through upper plates (54) and tube (40), providing a pivot connection

between upper plates (54) and tube (40). Another fastener (72) also passes

through upper plates (54) and tube (40), and may be used to secure the

position of upper plates (54) relative to tube (40). In other words, while

fastener (70) may provide a pivot point for adjusting the position of upper

plates (54) relative to tube (40), fastener (72) may “lock” the position of

upper plates (54) relative to tube (40) when the desired position has been
obtained. By way of example only, fasteners (70, 72) may comprise bolts,

pins, or any other suitable structures or devices. In addition, fastener (70)

may have a structure or configuration that is different from the structure or



t hrough upper plates (54) and tube (40), providing a
pi vot connection between upper plates (54) and tube
W@ 20y/038880t her fastener (72) al so passes thr oupgiT/upes/075561
pl ates (54) and tube (40), and nay be used to secure
the position of upper plates (54) relative to tube
(40). In other words, while fastener (70) nmay provide
a pi votcopguratidroot fastenst(72)y Eurtheposiet argnotbér ayitpkle devices or

plates (54) relative to tube (4 f ast ene 72) ma
Pl ok cbRebl Shenifn Pabbes (iaRbuef BapSets b ve to
tube (40) when the desired position has been obtai ned.

[00028Y Way FaGSexaAnPuerA8 b exdASlE DTN dpffr piafds (FBYmay be used to
conprise bolts, pins, or any other SU|FabIe structures

or deviadpst therangdldi prientatidraef Eme20). 70) partigulaa FdGE. 2-4 show
structyre or confiquratj.on at 15 different fromthe .
truot 08 G cBRRebaRsR Rt of Tia Al by pEafitined"dbiht (8 avis
Fur t hergeRh& byafﬁéte%xh@ﬂ()%.s pic abbigyveerh ¢85 with R9aRIORE AtSrtical
ot her than fasteners (70, 72) may be used. [00028

FI GS. 2rignfatipms tAsshoven ire XEGpR efaseneroW2) pp @psippradewithin an
(54 o.afdj i entat i on.
(o 20y 3Gl AL bR cAORML B AR Al s
angul arApghoanmtiati1Gs. 34, farnt20R) ay béea ramousd, @edd d#o(20) has
the axi s defined by fastener (702. FI G Z(ghoms fan
(20) wibepn ipivtedc poyt hey ayisy e piypl gpingdefingbRy Tagengidfpp) to

in FIG 2 asten [ R "ol

openi ng"EaE{EERE et [ & RS ART Bleibhdt cFtger (72) has
def i nedhdy beperiingstedStlo afghe ol BpdnikgS. (58) 4n upper plates
f ast ener (7%% has been renoved, and fan (20) has been

pi vot edSadeltockhghigRe ofentafi?rvt poi nt defi ned by

fastener (70) to orient the axis of fan (20) at a

[oooiézn've%ﬁo‘% r. O Sptt‘gstt%]&?s (T2SyENeke (ifhelathrb N iReSRk diate
er 56) in

-inserted into anot pair of openings (
upper oatpeger(t5¢)1)tand' lowedt" platdss(52¢w o i panti@iarofastener (74)

[ 00029] Anaqt her ;set of fasteners (74, 76 e inserted.
t hr ougPTPYey A4 1CONRITHIB r?@ﬂ’t’ee(’é%y*’e’é Hh"t‘*so@é} a $é?t81§‘e late

o PR CHAR e s ey, B ion of
conpondntve( fades (FAstletier to(ii@ymedigte sempeneht ( dl )s ds wther words,
the posviv}tli.ﬁeo{e]lst%fler (74) may provide a pivot point for adjusting the position of
lower plates (52) relative to intermediate component (51), fastener (76)
may “lock” the position of lower plates (52) relative to intermediate
component (51) when the desired position has been obtained. As with
fasteners (70, 72), fasteners (74, 76) may comprise bolts, pins, or any
other suitable structures or devices. In addition, fastener (74) may have a
structure or configuration that is different from the structure or
configuration of fastener (76). Furthermore, any other suitable devices or

components other than fasteners (74, 76) may be used.

[00030] FIGS. 5-7 illustrate an example of how lower plates (52) may be used to
adjust the angular orientation of fan (20). In particular, FIGS. 5-7 show



| ower plates (52) relative to internedi ate conponent
(51). In other words, while fastener (74) may provide

W@ 2@o0898poi nt for adjusting the position of |RPUEDS2008/075561
plates (52) relative to internedi ate conponent (51),
fastener (76) may "l ock" the position of |ower plates
(52) relative to internedi ate conmponent (51) when the
desi r edhopotictangnlah asictegon obtfai (). ma#s bwiatljusifedsatbemeﬂs axis

(70, 7 ers (.74, ) C se. bolts, ns, .
O any CBREE oL G eaDt 75 Fler LB scn Qe G pjs i VBtical
addi ti QRienfaB&h.NRY skofd) idTRYG h&VRs@n&t {%?tlé" 8si@bned within an
configuration that is di fferent from ructure or

conf i gwpaning f5>@fthitas ek thertop ?@)ter FHuthe ey defined bargpepinge(56).

L e ARnEE eSS DRRS Cer b tet R SELFRTAT g v
exanpl eeof phayed aviit thé akBSor En%t 3@fm Riefii&e By tastadir UF) to
the angul ar orientation of fan In particular,

FI GS. Rripnsthewrvveltihe (2i})giu Iaaxonmertmt atlfi:fﬁiiil(ﬁf Fastenep@p) has

may be st ed .about i S defl ed b

(7). el BERRRR i SufPta o oS GBL A Bower plates
verticab2yabi“girkatiionew ASedhoM) in FIG 5, fastener

(76) is positioned within an opening (56) that is at

the top center of the rc efined by op i n
[0003d}own iTh Sl}i]“a%be (‘3‘“6}“5‘?8 g’l"th( $69 OhBYr So a%é ﬁ’é%e%‘) may be
and fan(2Q)adias tlﬁe&ﬂan&"uﬁgto? @ana(ég}lt A%el?%]l&t@ﬁv@é%ple of

poi nt deflned by fastener (74) to orient the axis of
fan ( 20;)1claadjastrm:m xseﬂ’nlomah ”GL 8ntawhizh. th@astmnmn ¢f78n (20)

has th d int th
openi ngé‘ geen '1"?“? Pt ezi‘lf‘gs‘g(pg‘gf pf’glt d?@x&qg byt]i"?ﬁtgn‘ﬁév\p) as

ori ent afd1pRs bERYAdihkktelit ab%ﬁpme%x@@ ot B%f %Eﬁ’@‘aeﬁﬁ@i b ®dskener

sets or palirs of plates (52, be used to adj ust

t he ori(@hx atHaswncxfs f7an 76205)3rveAt loe?é cath 1odt thase edjustments,
exanple of such adjustnent is shown in FIG 8, in

whi ch tR¥PEYYSht ati on of fan (20) has been adj usted
about the axis or pivot point defined by fastener

[0003210) . a8 tNEeprescr$ elRBhplE, tBE WS b@sl oy gﬁﬂtoﬂpﬂwesa(ﬁQSS@rare installed
pivot point defined by fastener Fasteners (72,

76) sersueh tthat" thec kwo exgtsh Obfpallﬁe@fe p&éﬁsu §rett)sremain mutually
perpendicular to one another throughout their range of adjustment.
However, any other suitable configuration may be used. Other suitable
components, features, and configurations for adjustment assembly (50)
will be apparent to those of ordinary skill in the art in view of the

teachings herein.

[00033] In some versions, fan system (10) may be configured such that the center
of gravity of fan system (10) stays substantially vertically below the center
of bracket (30) when the orientation of fan (20) is adjusted using either or
both sets of plates (52, 54). Nevertheless, in some versions, there may still
be some appreciable displacement of the center of gravity of fan system

(10) as fan (20) 1s changed from one angular position to another among



respectively. [00032] In the present exanple, the two
sets or pairs of plates (52, 54) are installed such

W@ b@/0sd988 t wo sets or pairs of plates (52, 54)PCEOSI008/075561
nmut ual | y perpendi cul ar to one anot her throughout their
range of adjustnent. However, any other suitable
configuration my be used. O her suitable conponents,
f eat ur elss awaildbleoseitingy ridvided b grlatad [ 325 t5#nt Inassenbltynot all
(50) will be apparent to ose of ordipary. skill in
the ar tVeiSIpIg; %Wpaafbetq@ée%l@%@rfgh% Oﬁaﬁeépﬂgrafv/@oeé sysfem (10)
sone vel gL ogifichAfy SShE frdfa VBN CAP BinE PII0) BEIoRHE YEtter of

ARl SUBLEM il TR SO et

that the cent ravity fan syste st ays
subst amtackktd Y30)ens itbial hyghbenpwse nesidiehtsgesses ilpatdhk ebuilding

ot hg. DS By o5t Nl Se/pf hobadeg she Bpchindil of bracker

Never t heh)asShe t&IiROBRoMBF SthRidre. FALHAs FAYorSbi btheDRasons, an
sonme appreci abl e di spl acenent of the center of gravity

of fan opiienad self-ndjustasent agsenbly) (603 mabidedeehtdd batwesnethe top of

Sttt noulRishi B8 Pyl ads 1T Sl 6L 3l S, dessped in
al | verggd 8 detdill bAlRY, Qﬁ-é&?@%ﬁéﬂt%@éeﬁﬁlﬁgéd)hﬁa}ﬂ?}%?ﬁﬁtrcoﬁfection

gravity of fan system (10) to_be significantl
di spl acédhd emire dav eysténe 410)] torfend POPYr baddneg soHbatcthacenter of

of bracket, (3 as, this .m ght impose residual

ot r eso it 8 Tae BT dTogrscprtd PRSIy aftectly below the
si t uat icofxer ANEMINg dtReRasdibERkENGORt t achment of bracket
(30) to the ceiling or other structure. For this

reason or other reasons, an optional sel_f-ad%_ust nment
15mpre

[000348senblAs p@ey ahaye el fiadeatneent patembbh (eheis icopligyred dp grovide
(40) arf)%lc?%ﬁ%l%?tfalf é%}%% I[(fat?)lpa[g:h'a% Lélﬂ@f tqeﬁ}faéaf’aﬁigwr?lé lrgetnp(iZO) has

descri bed Tn®grea el ow, se
assenblbeed GAIndEdYus MwWerCaljlisementomsahblyh@0 it i atkerbvise. In
system (10) to find, proper bal %nce o that, the center

of gr awRFFuby. fsgH-agiustracht( #EFFM é‘/ !@@ét pevidss r ppPiipRpg of
direct le&}%gsloﬁvﬁ[ﬂ%%@gﬁ MRk t9bracfld B0PatRiut AEAARAL In the present

bracket As noted above, self-adjustnment
assenblexaihpl®) these tomaxaywreperpendieudari tdeach other and are each also

perpendicular to the longitudinal axis defined by extension tube (40). Of
course, other types of balancing, orientation, and/or positioning
adjustments of fan system (10) may be provided by self-adjustment
assembly (60).

[00035] Self-adjustment assembly (60) comprises two sets or pairs of parallel
plates (62, 64). Each plate (62, 64) has an arc-shaped slot (66) formed
therein. Thus, in some versions, plates (62, 64) are not provided with a
plurality of openings permitting selection of a number of discrete
adjustment positions. Instead, arc-shaped slots (66) permit continuous
adjustment over a range of positions. By orienting the two sets of plates
(62, 64) in mutually perpendicular planes, free and continuous rotational

movement may be permitted in all directions throughout the range
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bal anci ng of fan system (10), such as after the

orientation of fan (20) has been changed using | ower
w@ojonessyeht assenbly (50) or otherw se. | n parkPCTUB208/075561

sel f-adj ust ment assenbly (60) provides repositioning

of extension tube (40) relative to bracket (30) about

two axes. In the present exanple, these two axes are

per pengircuitlat. tQf eacse, enher and af ¢heesah ofllpdates (62, 64) may

per pendi ar the.l on di nal .axis defined b

bt B Tesiods Nt St eendis S, SERIREIS pRRRASARS) th plates (52,

bal ancisag, @5 'tc??&%lt ARcrefAH; erthQtSﬂ)&s'ltRﬂl' NG A&itH B & an
of fan system (10) may be prow ded by s 1f adj ust ment

assenblajtengGye tof mﬁl%mcshaped@d@w 66ye itimasg pndyieyor (6@} of the
" e T3, heh Rk ARERbh R UgR R GO agr s an

formed aihRkieé No }m , a'ﬁ]uﬁﬁ%ﬁ oy%ﬁsfcka@%pe&hlgg g56) 6%‘1111 other
64) are not provid a plurality of openings

per m t tshitgple e¢reftguiramn®1wﬂébﬁ apireent &d thepesel ertdimary skill in the art.
adj ustment positions. Instead, arc-shaped sI ots (66)

[0003%2r m t oﬁn@;& m&%:l 22‘!&“&&@9& 1P Bfck {36?9?? e gre %5 example,

Siti two sets o
64) in Lrppémplhiey (6B pre mhhccaré abmpbm&thaf aneesepaﬁdtely attached to

conti nuous rotatjonal. novenent erm tted in I
di r ect itBEet GOdNgHBHdIngn @Yr\ﬁ%eﬁ@mpi"ean yOprepplates (g%) may

one or eEurBl 1§ BRCRE! (§ OPﬁmgé Qﬁ}e §u1£21@1?e fa%%ergaé(/el'dfhg Hf Gther

a plural tyo openi n ar to o
(56) i reoplpahass (>15t2chrﬁqh)e,s & othyr tarsipag, Illpperdjlaiesr (éﬂ)aare integral

adj ust ment positions,_in addition to or
Al t er natily @F ANRHTn oF ol ESERSIPRET Plaley §8) may be part of a

Simi | ardsyhnoRe Rht AR £ g‘%flerﬁl [ﬁ@ﬁ%e@fcrtﬂgs@%@cﬁ)n( Rdth 84eb or

may i nclude arc-shaped slots in dition to or as an

al t er atdtive feauteqpoiming theplops af pper plateli €2) ¢¢ eno pmth‘trgsOther
(56). St|I ot her, sui ablecnf| tilosvvll

appar erstitaje ¢ ygigtonsy o rUcE’P?FaP t%sk W ﬁeap(i’lafent o those of

[ OOO36]0rMﬂE1§rskHl ﬁlttﬁé a& ‘ﬁ?%e@&ﬁ“ tﬁé {eg&h He?elﬁ’r acket

(30). 1 resent exanple, upper ates (62) are
di screte conponents that are separately attached to
[00037] ack etL.qvd0)platésa(6de hdi jngped Bygetleey byfanarinpédatesoyponent (61),

Upper pslug}tx %ﬁat(l%%\)er r{)‘?e}/tes (64) and intermediate component (61) together
provide a generally U-shaped cross-section. Lower plates (64) may be
secured to intermediate component (61) using any suitable fasteners,
welding, or other components or techniques. A fastener (80) passes
through lower plates (64) and tube (40), providing a pivot connection
between lower plates (64) and tube (40). Another fastener (82) also passes
through lower plates (64) and tube (40), and may be used to secure the
position of lower plates (64) relative to tube (40). In other words, while
fastener (80) may provide a pivot point for adjusting the position of lower
plates (64) relative to tube (40), fastener (82) may “lock” the position of
lower plates (64) relative to tube (40) when the desired position has been

obtained. By way of cxample only, fasteners (80, 82) may comprise bolts,
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be secured to bracket (30) using any suitable
fasteners, welding, or other conponents or techniques.

WO 000088988 ver si ons, upper plates (62) are inteRCHUS208/675561
one anot her. For instance, upper plates (62) may be
part of a conponent that has a generally U shaped
cross-section, with a web or other feature joining the

t ops ofpingp pﬁﬁn}pbtaéﬁﬁlitéﬁlz)strhau&@e)r ﬂeﬁbélse rIn aﬁﬁhﬁh fastener (80)
sui tabl e variations of uE Iates be
appar effay kve RebEcyre greonHawy @Mhat 1S|qﬁff?rﬁ’ét faqrtl thestipcipe or

o, S I 0 SOy LS 1,

joined to ate co
such t kampooews othbathers flsteaprsd®el 82hayedisat.e conponent
(61) together provide a generally U shaped

100038h or 5t £ URDEREAR SQETRIeud iy BT Elesdar omay be used to
fast engly,g }l%o)gh ar &Gerﬁ’%t{b%r oicg.[m\?\g@?t cR'ast t%c&ﬁh&lﬁgacte for

A fastener asses through rplates (64) an
t ube (4Qustnxmyitdatngaee [hevot madmne codiatatioat we efan | (merusmg

pacscs SRFBUGH SRR (03 B2 PUEY sk RdCEu5d )t g eular

may be HRRAHLR oBREU r(@())txﬂ% BOfdjhidrQNatfut IHWKSS c[blﬁfi\h? §y fastener
(64) relative to tube In other words, whil

f ast endBOX g0%. Arahops mbﬁ d@)am@ |fa,ro(t20bwuthttheflb¢xeaépqhs€thgngd ina

E 28) pOS| t l o en(telg%{\qe ri%fgclies?rb Celg a%A'fr1 CA Fﬁlg?t% \éeﬁgv%fatﬁléges whereby
pl ates fﬁﬁéﬁer r(‘ﬂ)aﬁdsV&eﬁ Qerh&N2Q frdhd)oneRnt éthepedgh [(86) in plates

posi tion has been obtai ned. By way of exanple only

f ast endp4), (d&oon@zanqnagf fe@@})uf@e beer adjuppdhat ovérth%mlyot or axis
ot her sujt. Iy S

fasten éorowgﬁ% g%ggst g‘?(g ]?({r hh%ﬁ\ljf?sggnser (1(7: nl?qgée'i‘t'g? inr(l)tﬁ another

that i spath 6f @pemihgs‘ (86N iohelasdsr (Set) ube“lomk”cdref adjustaichoiof the

of fastener (82) hernore, an er sutet abl e

devi cesorlﬁptaé‘aﬂﬁérf%‘h&é) ot RIS CKARP a%‘i‘ Withdeleggce gofFIG. 3 in
may be ?tﬁﬁiﬂar[ ﬁ‘ﬁp %&]11 tﬁte@ﬁof %héohéﬂt&@nr 8f ?anaQO?)ht@.ﬂghl?ted the

of how ower plates be used to ad
angul arceater @Iﬁtgaﬁ\mynofofant sylsten‘( 40) ,toshe ﬂlefassubh) that the center of

conpensat e for adjustnments that h(?ve been mad
ori ent £REH &F NPa nggro)apmgpﬁ&\tely irectly underneat the center of

bracket (30).

[00039] FIGS. 3-4 show a series whereby self-adjustment assembly (60) is used to
reposition the center of gravity of fan system (10) to a location that is
substantially directly underneath the center of bracket (30), to compensate
for adjustments that have been made to orientation of fan (20) using
adjustment assembly (50) as illustrated in the series of FIGS. 2-3. In
particular, with the configuration shown in FIG. 3, fastener (82) may be
loosened, if not removed altogether. With fastener (82) so loosened or
removed, tube (40) may be permitted to pivot freely about the pivot or axis
provided by fastener (80). With such free pivoting being permitted, fan
system (10) may naturally align itself to the position shown in FIG. 4. In
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adj ustment assenbly (50). In particular, FIGS. 2-4

show how the angul ar orientation of tube (40) nmay be
wW@o)0aess988 about the axis defined by fastener (BO)USHDEAT75561

2 shows tube (40) and fan (20) with their axes each

aligned in a vertical orientation. As described above,

FIGS. 2-3 show a series whereby fastener (72) has been

r enov e chafticmhar pinethpapasitioh shpemi iNGRIG| 316 thd terpradfegrag Byt bf fan

the orientation of fan (20). has.been adjusted abqut

the pi votte(18kmay Se i%agféos)ubyawilevé;@tbj(v ermn ﬁxléwsater of
fasten S, d ch. th '

openi ngysracﬁ(é%?di)’nagp@t%eage%( %}Zf;%?cgmt)cﬁé‘n t (ltegné\gji ??srtnr%r%}tms be
of t he sobstamttallyi bedaretd fianthi2 0pnfidunaticn, snmiairpige strasses upon
with referen to,FIG 3 in particular, this

Nl Ut (REeD 0 84 GF Slssavest PR Seling 2 thchts5 Higued el (30)

the centglen@f (895 AV th¥ BfnsdrRd BXHLE Rdt 160) dndl tidheenk8Htd “lock”
such that the center of gravity i's no |onger

appr oxithist dhlpanetidr sonfiguraiheter ndat borndesivietiomr fgtion or other

bracket (30Q)...[00039] FIGS. 3-4 show a ri erab
sel { - SN SER bRy s d) s kiR, B fly; YA when
the cenh@Enc@f (8D B¥ivetn RoséRd siUsmevRd 1P brdep tladsee #r HRtem
that is substantially directly underneath the center

of br adikextor8e¥ntet issetfompene the balaneejegert bedrabeve. hat
have been made to orientation of fan (20) using

justnent. assembly. (50 iLLustrated i.n.the,ser,i .
000 £ cRRING S8 Yoty 294! bt R bRy e g Satac

shown iddnfpofent3(61f) aéiideﬁlﬁper( BRjesmeR) be 1h onstndda, fhiternedt (84)
renoved altogether. Wth fastener (82) so | gosened or

r emovedroYidesea PR crByectien hebwient wwet plats\i§e) pré apigrmediate
about th 1 yot [ I Qv f o
wen susmrEl 6Thot EnBelih 58, BY b5 1CPEr{ I pogion of

(10) nEjteRatdia@lcoinpahdmisirsktite tooupgpeeplaes i(62)0Mn sttewivords,
in FIG 4. Inparticular, in the position show in FIG
4, the il @ptepgr (§Hawpy proyide apiveyreishior pajpsting,thg gosition of

of - br ackEr e doFipokel (T KRBT shyf e g s eher GO
syst emrad0)lonky thehpositioe of ulstnaatliatakbypozinaelodelianve ki wpper
confl guprle?tteé ?63') wrﬂerrll itlgg geisﬂgd g(t)srit?gnsﬁasé beBY Obtained. As with fasteners
(80, 82), fasteners (84, 86) may comprise bolts, pins, or any other suitable
structures or devices. In addition, fastener (84) may have a structure or
configuration that is different from the structure or configuration of
fastener (86). Furthermore, any other suitable devices or components

other than fasteners (84, 86) may be used.

[00041] FIGS. 5-7 illustrate an example of how upper plates (62) may be used to
adjust the angular orientation of tube (40), such as to compensate for
adjustments that have been made to orientation of fan (20) using
adjustment assembly (50). In particular, FIGS. 5-7 show how the angular
orientation of tube (40) may be adjusted about the axis defined by fastener

(84). FIG. 5 shows tube (40) and fan (20) with their axes each aligned in a
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bracket (30) and or stresses on a ceiling as induced
t hrough bracket (30). Fastener (82) may be reinserted
WO 00o0sfss| ot (66) and tightened to "I ock” thiBCT/US2008/075561
bal anced configuration. In sone situation, friction or
ot her considerations may warrant a user pushing tube
(40) slightly when fastener (82) has been | oosened or
r enovediertiaal orieheatidno Assddisardibeiddabosy ST6/H §-6Ghowa series whereby
re-center it achi eve tpe bal ance describ

above. ﬁ%‘t?&g?é)ﬁh%t &R TP Ve rem e g s @&mngé)?g@rl@ plates
| nsert qg%fz b U RIS B e RIROAE §te<§ B0t AU NBPE axis

pl ates In particu fastener "(84) provides
pi vot qoovided bprﬁad&ﬁtemé’él’) ambthen pghatres ({®2p imseded into another

o ScodPl PhaPPRBEY 10N Bt PlifscrRbdPal'ecoMSoRGATEB o th

rel ati V(ﬁlehfétlHﬁ%?rfarptﬁ)t) €3n (tlﬁg)exarhgl oﬁxthehtméfé?encm IFEG. 3 in
fastener (84) may provide a pivot point for adjusting

t he posnattmltarofhls adjestmedi af ehecgmgoattmt off @m) (Zﬂélhat |Shnéted the

to upper .62 f ast ene 6) oc

post £ 1 GRMBE T RERoNedh BESeSRpRrE PETL W R genter of
upper pratigs i @8) lo\flgan aplhaxﬁ@wy edlree€l$ i diridethelighs tH&e eénter of
obtained. As with fasteners (80, 82), fasteners (84,

86) mayredspi0se bolts, pins, or any other suitable
structures or devices. In additi on, fastener (84) nay

[0004&3"e a lﬁbrs“‘c’st#{ howos se‘%f%@fvx'f Herb ts%{?%dhﬁt%ﬁ n;tﬁss‘éhxfb ef(é?@&s)used to

t he structure or COﬂ asten

Fur t herrapasitiorathy @hteerofsgm\habbﬁfedlewsmﬁs (n(r) toodTpeaten shat is
ot her than fasteners (84,

O
FI GS. substatiallyidirgeldy avﬁ%&e&%hﬂh@ CSF‘ehB(L/J\Pr@Sﬁé (ﬁr Eﬂ@pensate
(62) may, %Jdg&%té tha diays theb %@d&gw BfieRAti GNbALAD raz@f using

tube (40), such as to conpensate for adjustnents that
have beaeiyusttadﬁ assemivly e(ﬁf))aass oltusprhteflain th2 GeriesphdIGS. 5-6. In
adj ust nent sse I.n particu

show hailF SRhardht Svarin e o oFersayFanay be
adj ust t b ]

5s hovvg Q?%EQ(P tn)B{eand ‘%ggﬁ{(o g&?grvm mﬁ? %?%&e? L%agﬁéegbd of
al i gnedemovad; eaﬂiel (é6) may beptratiitahto phwotdeestyr dboetitha lpoiot pr axis

FI G5 5prg)w ec? Wy a}"assteenreir ?@)Wt%b%ch free pivoting being permitted, fan
system (10) may naturally align itself to the position shown in FIG. 7. In
particular, in the position shown in FIG. 7, the center of gravity of fan
system (10) may be located substantially directly underneath the center of
bracket (30), as indicated by line (200). Fan system (10) may thus be
substantially balanced in this configuration, minimizing stresses upon
bracket (30) and or stresses on a ceiling as induced through bracket (30).
Fastener (86) may be reinserted through slot (66) and tightened to “lock”
this balanced configuration. In some situation, friction or other
considerations may warrant a user pushing tube (40) slightly when
fastener (86) has been loosened or removed, in order to assist fan system

(10) to re-center itself to achieve the balance described above.
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fastener (76) has been renoved from one pair of
openi ngs (56) in plates (52), the orientation of fan
W@ 2@p/0bga88 been adj ust ed about the pivot or axiBCT/US2008/075561
provi ded by fastener (74), and then fastener (76) is
inserted into another pair of openings (56) in plates
(52) to "lock"” the adjustnent of the orientation of
[00043dn ( 20} shduld bhivwdexmoplthst tatid sats bh paief ef plats (62, 64) @nay be

3 in particular, this j Us nt of the grientation o
Fan (bbb e RloBSh AR 4P il ofipraie fhPnsile or
syst em{dfiiméMs bhfnl (@0} orichtfidn! PemetdheilRB8R4tBIe Xbmple of such
gravity 1s no | onger approximately directly underneath

t he certdiystra¢ntts sedven i BIY.. 8.AncRiicls e eriemiatigngdrtiless (40) has

wher eby._sel f.- adj,ust nent mbly. (60) d ¢
opoci 10 FBRK ATPHF T B35 FUPRY 5P ifugfEBS sy (6. o
a | ocatw@nag Bé’%giaﬂ{'(tﬁtélaséb%ﬂf Rl d¥s o hROt {pMin‘tJ RISBAAEBY Mastener
the center of bracket (30), to conpensate for

adj ust 8t s Kastenensal8a, Béerservedte (lockT icaph atfi haseohdjugiments,
(20) us %%C@\?JIUSt ment assenbly (50) as illustrated in

i
the ser't ¥IGS. 5-6. In particular, with the

configuration shown in FIG 6, fastener (86) may be

[0004490Ss endd thd Hrebdit ckanply ctle &k egebhpdirs MVpldled @3] €Neite installed
(86) so | oosened or renoved, . tube (40) nmay be .
per i t ts8gh tthatpiheotwe rwE Yr A8t ok MEatss (ot &P Esmain mutually

provid ener. (8 i f | Vot jengy:
bei ng E%rré)ﬁ\{] fi {Cglgﬁ @ar? néyéﬁog}%w(l %3%9 rtllgeﬁﬁrrg]:l %ley Olfgl zl%d‘ﬁsmem'
itsel f Howéke pesstheosuisbRWONfigufaticn mfay bé upal t Ochdr anitable

in the position showmn in FIG_ 7, the center of grathy
of fan SYHIOBAE.1 7Ry apd qoHigwrationsy frytadipstmentyssembly” (60)

di r ect | il BICHBERAN d osE M Bidihy RIALHLtd 30 in IR of the
i ndi cat ed by ne (200). Fan system (10) may thus be
subst antachingg hbediranced in this configuration,

m nim zing stresses upon bracket (30) and or stresses
ool SRS SRR RS A B EERe o
to "I ocdompehiate Fat ARRBENGHAN Ilade @i Adjubttheh® Msembly (50), it
situation, friction or other
should be understood that self-adjustment assembly (60) may be used
otherwise. For instance, adjustments may be made to tube (40) orientation
using self-adjustment assembly (60) even if no adjustments have been
made to fan (20) orientation using adjustment assembly (50). Similarly,
adjustments may be made to fan (20) orientation using adjustment
assembly (50) without necessarily making adjustments using self-
adjustment assembly (60). Adjustment assembly (50) and self-adjustment
assembly (60) may thus be used in conjunction with one another, in
cooperation with one another, or independent of one another.
Furthermore, in some versions, one of adjustment assembly (50) or self-
adjustment assembly (60) is included in fan system (10) while the other of

adjustment assembly (50) or self-adjustment assembly (60) is excluded

from fan system (10).
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consi derations may warrant a user pushing tube (40)
slightly when fastener (86) has been | oosened or

WO 2090088988 i n order to assist fan system (10) tRCT/US2008/075561
re-center itself to achieve the bal ance descri bed
above.[00043] It should be understood that both sets
or pairs of plates (62, 64) nmay be used to adjust the

[000461] i ent dhisoime @nbodimentd Ghe diatheRE o fHe0) bt womePadEmately
for adjustnments of fan (20) orientation. A nerely
i |1 ust ratert andysp andgtppsardmaighy & feste Hiclusives nboininstance, the

FIG 8,4 ' t i ' .
adj ust éiéA @%%%Fpﬁeﬂgx(?gj g%&g%elv%brg%fntﬁt@}ggg ég%dﬁgicoﬁﬁg,nany
f ast enerthef 80itabladiameter nag beeisedy adj ust ed about the

axi s or pivot point defined by fastener (84).

steners (82, 86) serve to "l ock" eac f these .

1000475 S Th Rpbie cratiime Ty e T DRI ES0] ADUSTEOLAL fan (20) is

exanpl eet @ dppRoxe@htely050 Bédress, Acliivl &onl 8% védal AkR, and
install ed such that the two sets or pairs of plates

(62, 64pprogimatalynft degress, pealwevediftom dhe vertioaleaxahotHegourse,

t hroughout t heir range of .adjustnent. Howeve
ot ner 40 ibeniiapigReSbr BRI Bay PRy, Fihermore
sui t ab'cﬁ’ff@@ﬂﬂ&%k@%ﬁ; 54 et B4 asay podide Mfférghl AL fankey.

adj ustnent assenbly (60) will be apparent to those of
or di nar%/ skill in the art in view of the teachin

. ' / S
[00048% e n.1t palbchesarpyeviated &t theayientatinmel fas@hmpay( %@)ﬁng@aﬂy
descri r i j e L 0r
ad; ust oy Sl findde 1Mo Sffisin? HRCBRIS LS manper (e
shoul d Bmgudler fsitamdintthat ofsdibdretadipersihge(do) assdrbbyboth pairs
(60) may be used ot herw se. For instance, ad!ustnents

may be df@dries G2t dbe clcho)lt sill alse &eia(pﬁrelg@'tqqigtha the orientation of
| f-adj ust : . i f i ,
S€ aqilé’l %anng@t) tngasyfS gén@b%lét)(eg 8%1}@% t%get %acl)lﬁg 8)%" %ﬁgﬂ%éﬁ? B Yiscrete

have been Tma

adj ust Meeremasts e M bthet HRYds, Sisticteaspeyinga dG)sih pbnéss(Sapy4) may

be made to fan (20) orientation using adjustnment )

assenblBF Paepf akian) Swfable PSEEENES ORI ol SO fphogdiments
el

usi ng I gz,g\%%éﬂghg&gﬁ%saﬁ%?ﬁw osftﬁ)tm:d aflz UStt 4F8))khe increment of

assenb ef f - adj ust nen

adjustment of fan (20) is between approximately 10 degrees, inclusive,
and approximately 30 degrees, inclusive. Of course, the orientation of fan
(20) may be adjusted in any other suitable angular increments.
Furthermore, to the extent that the adjustability of the fan orientation is
provided in increments, such increments need not be consistent throughout
the range of adjustment (e.g., increments may get greater or smaller as the
orientation approaches the outer constraints and/or center of the
adjustment range, etc.). In addition, different plates (52, 54, 62, 64) may

provide different increments.

[00049] In some embodiments, the maximum rotational speed of the fan (20) is
between approximately 125 RPM, inclusive, and approximately 250 RPM,

inclusive. Of course, any other suitable rotational speed may be used.
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assenbly (60) may thus be used in conjunction with one
anot her, in cooperation with one another, or
wo pabefssesient of one another. Furthernore, in sPEEUS2008/075561

ver si ons, one of adjustment assenbly (50) or
sel fadj ust nent assenbly (60) is included in fan system
(10) while the other of adjustnent assenbly (50) or

[00050¢| f - adjlavsigreshbwas asdrbdiescritdd) viasiowex cimbibdiméntonoff alme present
syst em, 046] |In sone epbodinents, the djanpter .
o °1 an itfioha e Vagewagmgﬂ%’;@p@@s o patems deSettbed hercin
i ncl usi t F
e ancﬂésﬂ bﬁrégc t & %2 ‘ gﬂtpﬁ é&} ate ﬁim%d&%ﬂé bY ©ne "' ordinary
appr oxiskal ml the &rtf\eﬂalhout Geparong frem theyscopehef§ ths lplrd:sahxl iavention.
di amet ma Pe sed. % 00 7 [.n sone enbodlneagi 5 &
i muriey b T SehaR lipnihgisgicen npdpfesend others
appr oxiRtgd ¥ p%i%n@'%i "tl?c%é,skilféehﬂsthé’ &rt. TFRMhithReY et éx‘éﬁﬂples
axi s, and apprOX|nater 90 degrees, i1nclusive, from
the veranibodiments, gcoﬁtrlcs;unaw,lalardyrnemm sitios, skxpe, andribelike
of adj ust nent na ovi ded. Furthernore, differe

ar%ﬁg

pl ates %‘Esseézf‘bo PSPl e i TPt Aﬁﬁ"dﬁnﬁty’ the

ranges.schR0Q# he |ﬂres‘éhﬂ hnv*éﬁu&i)@h&ﬂd abeedohididtred M€ terms of the
orientation of fan % be angul arly adj usted

W| t h| n pr@wman@;}@m@f anm}mn 00d nO%athlbgdrr@é@i tce theadeteils of
n ot feat e ins f

bpen nolftrad And GRS Rg, 0t Rtk ot Pibeifiggion and

54), etdawingbt W Il also be appreciated that the

orientation of the fan (20) may be adjusted within the

range of adjustment in discrete increnments. In other

wor ds, discrete openings (56) in plates (52, 54) may

be spaced at any suitable increnents. For instance, in

sone enbodi nents (e.g., where openings (56) are

positioned al ong an arc), the increment of adjustnent

of fan (20) is between approxi mtely 10 degrees,

i nclusive, and approximately 30 degrees, inclusive. O

course, the orientation of fan (20) may be adjusted in

any ot her suitable angular increnents. Furthernore, to

the extent that the adjustability of the fan

orientation is
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provided in increments, such increnments need not be
consi stent throughout the range of adjustnent (e.g.,

WO pwpesass s may get greater or smaller as the PCT/US2008/075561
orientation approaches the outer constraints and/or
center of the adjustment range, etc.). In addition,
different plates (52, 54, 62, 64) nmay provide

Whatds Elheieelnt: | ncrements. [ 00049] I n sone enbodi nents, the
maxi mum r ot ati onal speed of the fan (20) is between
approxi mately 125 RPM inclusive, and approximtely
230 RPM fdnnGhtdsi MR- fafly k@Y ESBpri@Ay. ot her suitable
rotational Speed may be used.%)-law ng shown and
descri ttad varfamusheserh ol fanns eondiguteddo potatsahout a fan axis;

i nventipon, fuyrther adaptations t he. net hods an

oyet emBhes ekt SRR rtrar ot GIite et pad
appropriat e Mg Onslytdoupify e BhdviRMNe Blckdt, Wherein
the art w thout departing fromt%e scope of the

present i nvaht monntir@easeenably ebmpusds: pot ent i al

nodi ficatio have .been ntioned, , and, ot her L1 be ..
appar ent torzts)hosél W W%ﬁ%nﬁ ARETRPG | VRGN HE? \;\f‘ﬁeefnountmg
the exanpl es, enbodifBntssece@iRthbitas, materials,

di mensions, ratios, steps, and the like discussed
above are i l(iiust raatbreekeanmoanéngoasseably r sdperein  the  bracket

Accordingly, the scope of th resent. ipventiaon shoul d
be considered in?% g&fsefnl}?gy 'I%c?F(fucg?/é E?gtﬁﬁﬁgcké’ aélrﬁid is
under st ood npf) t ankordafdl thembérOexidiRlinkebaiveén 8id secured to the
structure and operation shown and descri bed in the

speci fi cation andarimeuhimgsasyymablyiaad helraeket mounting ggsembly,
fan system the fan e L.SHNa; f . .
wherein the fan i eééﬁﬁeg%@@%eég%eg@%%ﬁotnggﬁcihg%l axis,
axis; (b) a vaeasiketheC @if ingdiméielg t &sermbIRt id @oafig@td i 09 permit
structure; and (c)_ a nounting asse,rrblﬁ coupling the

fan with the brackbistmeef Biepricpstinpghthede @dsenbl y

conpri ses: (J,ﬂeréln];rtgf;' PIRIBE B{Eﬁnﬁ‘éogs t%g@%%rﬁiey &g&ﬁigﬁéd‘ﬁo permit

fan nounting asse y I'S secure
adjustment of the orientation of the longitudinal axis

defined by the elongate member.

2. The fan system of claim 1, wherein the elongate member comprises a tube.

3. The fan system of claim 2, wherein the tube has a non-circular cross-
section.

4. The fan system of claim 1, wherein the fan mounting assembly comprises

a first pair of plates.

5. The fan system of claim 4, wherein the plates of the first pair of plates are

generally parallel to each other.
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(ii) a bracket nmounting assenbly, wherein the bracket
mounti ng assenbly is secured to the bracket, and (iii)
w@eooglossegat e nmenber ext endi ng bet ween and secuPE&HUS2908/075561
the fan nounting assenbly and the bracket nounti ng
assenbly, wherein the el ongate nmenber defines a
| ongi tudi nal axis, wherein the fan nounting assenbly
I $. conflihg e dydtem pefrafaim é,dﬁvhm’eimesmt:h qlate lof thor fieshipair iodrplates
) the an axis, ere bracket mounting assenbly
‘nducfeé R “@Lﬂfé’Be‘?lBgi\gp'@ H’gEﬁhlﬂf #ent of the orientation
of the longitudinal axis defined by the el ongate
menber. 2. The fan systemof claim1l, wherein the
eI7ongatTé1erfemsmternmﬁ:¢ﬂaime@ whdreibent 1&st sofhe of e epesingmof the
of claim 2, erein the tube has a non-circul ar
plura]étlyé’gggglf?gso"ﬁ.e pgsitiongdalgng ANAlt om of clai m 1, wherein
the fan nounting assenbly conprises a first pair of
plates. 5. The fan systemof claim4, wherein the
pldat es 1ok fanesystiemsel falamn 6ofwh§r%m dlae Epfnemgmérgaaﬂsymbly further
st em

comp%ﬁeésrael?1ﬁgeeglgﬁl%ﬁ %&ngtggfed ] grqvu? 3 p1votS oify hg;etm 131 ﬁllountmg

assemmyist&kﬁﬁg@re@ lth{)éﬁrhtt the ®4n QR aa@tftw pIBQt ;Sd‘h@tr et hr ough.
The fan system of claim6, wherein at | east sonme of

the openi ngs of the plurality of openings are

p |t| d I . fan sy [

Rer ef 1 Heni SN & oA et KRS b Bibies o
fastertr.nge nmenber configured to provide a pivot point,

wherein the fan nounting assenbly is configured to

permt the fan to pivot about the pivot point. 9. The
o, SYSHRMhPLyHrb i YHEEALA O BBhAGRIFRBC bolt.

conprises a Bst ener . fan system claim9
wherein the fastener corrprl ses a bolt. 11. The fan

system of claim 8, erein the fa unti ng asse
fﬁrlt herlhe fan system o lalrm 8, wherein tﬂe I%g)n mount%lg assem n’%l}y further
comprises a locking member configured to cooperate with a selected at least one opening

of the plurality of openings.

12.  The fan system of claim 11, wherein the locking member comprises a

fastener.

13. The fan system of claim 4, wherein the fan mounting assembly further

comprises a second pair of plates.
14. The fan system of claim 13, wherein the first pair of plates are secured to

the fan, wherein the second pair of plates are secured to the first pair of plates and the

elongate member.
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conprises a | ocking nenber configured to cooperate
wWth a selected at | east one opening of the plurality
wW@R000088"gs. 12. The fan system of claiml1ll, PBEUS1008/075561
the | ocki ng menber conprises a fastener. 13. The fan
system of claim4, wherein the fan nmounting assenbly
further conprises a second pair of plates. 14. The fan
S}/%t enTld fah aysreth3 of wdidmeiln wikeeihi thet fapahfouﬁﬁng3|aa§eﬂﬂ)1y is
f secured to the { n, wherein the second pair
con lgh{e ttagela?léa%ﬁia’ﬁéao ¢ PFgntatiqnsf tissrf%n s @WO&@ éﬁraﬁéﬂtsﬁ@em

axis arﬁi 29%9?‘5 SecORMBGUstirnt A€ fan systemof claiml, wherein
fan nounti'ng assenbly is configured to permt

adjustnent of the orientation of the fan axis about a

fjrst adj stnent a and_about ond _adj ust nent

aldo, Ted Tomeystem, o zfi‘"t @rn? of Wbﬁrrsanrﬁhisfg s AGPEMEnt Axis and the
second écﬁ§sttm@ﬁ’d a%?staﬁrg@ichas)ﬁbsctaﬁfmytpp@ﬁwﬁ@i%ﬁ’l@fjtoatﬁk { t axis

aré each substantially pef dicular to the fan axis.
17. The fan systemof claim1, wherein the fan

nti ssenbl y r u allt .0f discrete
i i AR Emasah ! L Siiiedtn s bR sty Bt el Fpprises
a plurmmrdlgc@eté @p@ﬁh%é’@&ﬁrﬁ u?&ktoaé’bl&ﬁﬂv@l@tr%&él%"aQBcl&ﬁ'@ nfe"Mber to
axl's at an adj ustnent position sel écted froma Set

selectivi¢ly docktam campmslmeﬁtherfm pxik atan adpsmentrposition Isq:la@kdafrom a set

PR TETR R T I AT ——

conﬁg{n‘é@ ko aBleOtiveBNtRbIVER 1@Ek1h? %én‘i’&g itd WelbAinlelyadcR afl @fricR@8on of
by the el ongate nenber at an adj ustnent "position

the longetudionkakis dofmed tyothtichngats membe abfanadjustrentposition selected

o) ons m for unting an accessory to a
from afclox{é%uoé’f F%n@felﬁ)lfgdjutsl\%ee gp(hmfcﬁlé accessory defines an

axis, the systemconprising: (a) a bracket configured

to nount to a fixed structure, wherein the bracket has

al & ent A rsysigmd fqrbinoantingupr iaaeessars dabd Jixedmtnefireevhesein the

accessnﬁru iﬁng ot} gx%séﬁﬁ{ﬁ 3’%%%{é/0n\%r sE‘ngt he bracket, wherein the
) a bracket configured to mount to a fixed structure, wherein the
bracket has a center; and
(b) a mounting assembly configured to coupling the accessory with the
bracket, wherein the mounting assembly comprises:
(1) an accessory mounting assembly, wherein the accessory
mounting assembly is securable to the accessory,
(i) a bracket mounting assembly, wherein the bracket
mounting assembly is secured to the bracket, and
(iiiy  an elongate member extending between and secured to the
accessory mounting assembly and the bracket mounting
assembly, wherein the elongate member defines a

longitudinal axis,
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(i) an accessory nmounting assenbly, wherein the

accessory nounting assenbly is securable to the
W@ewes3s9ss/, (ii) a bracket mounting assenbly, PEBDS1008/075561

the bracket nounting assenbly is secured to the

bracket, and (iii) an el ongate nmenber extending

bet ween and secured to the accessory nounting assenbly

and t he br acketeinphmnidcogonsmseninling asstrabkyi in cofiégured to permit

el ongate nenber defines a | ongitudi.nal axis, wherei
t he accessory no WSW&%géﬁBl(ﬁ?‘eP@tl%rﬂﬂ tg‘ﬁraé‘kf gﬁ%‘eﬂ by the
perm t adj ust ment,cQfssdrhe orientation of the axis

defined by the accessory, wherein the bracket nounting
assenbl y i s vdendin ghe dthcket penniing assembtynentordigurddeto permit

orientation of the.longitudinal axjs defined by .the .
el ongate menber, F’é‘?%ﬁ ?ﬁéhebroéﬁR@Oﬁo?}é]tt?%do@é'gHﬁi YAXIS
is further configurigdl t) BRS RidnghtenRh®egalBeRBIMIR Yritket
pivotably self-adjust t0 |locate the center of gravity

of the system andnamntiegsasgmblybist &nthen|dopfigineéctol permit the
underneath the center of the hracket,, 19..The syste

of claim 18, fur_te (et oﬂlﬁmbgf 3& %V?%Rl,y \?\%%la@flﬂ i/qnéo n}fn the
defines a fan aXicenteWbEERVIly bhehef SRtehS aiPsdeeedryt Sublstagtially
accessory nounting assenbly, wherein the accessory

nount i ng assenbl yiesth:enfernpathetde centererfiihe bragkdist nent
of the orientation of the fan axis. 20. A nethod of
adjusting the orientation of a fan, the nethod
cagpr i sSThgsysfea) oPelaiw U8 grtherfcdmprising apfanywhiraia the fan defines
mounti ng assenbly, wherein the fan is coupled with the

a fan psisn hetFimthsclan iy searrsh i the FESTASY MAUAYNA S8SABIY, wheren the

accesf (?J{rg:nbﬁ{élgﬁglﬂgggﬁ}%g)r/\f;stc%nﬁg&riezf ‘tecgpesrh{iy&o‘jﬁgtﬁeﬁfti & the BEACKRN of the

fan axis.

20. A method of adjusting the orientation of a fan, the method comprising:

(a) providing a fan;

(b) providing a mounting assembly, wherein the fan is coupled with
the mounting assembly, wherein the mounting assembly is further
coupled with a fixed structure via a bracket that has a center,
wherein the mounting assembly comprises:

(1) a fan mounting assembly, wherein the fan mounting
assembly comprises a pivot member and a locking member,

(i) a bracket mounting assembly, wherein the bracket
mounting assembly comprises a pivot member and a
locking member, and

(ili)  an elongate member extending between the fan mounting
assembly and the bracket mounting assembly, wherein the

elongate member defines a longitudinal axis;
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wherei n the nmounting assenbly conprises: (i) a fan

mounti ng assenbly, wherein the fan nounting assenbly
W@ovpi03898% a pi vot nmenber and a | ocki ng nmenberPCT/UB008075561

bracket nounting assenbly, wherein the bracket

nounting assenbly conprises a pivot nenber and a

| ocking menber, and (iii) an el ongate nenber extendi ng

bet weerfc)t he aflpntimpthetdrivgtaass eifithey faarabottihe tpiva lnatmber of the

nounti ng assenbly,  wherein the el ongate nenber defines

a | ongi t udi Aaf mﬁ&%ﬁ‘%r}g(%?e’%@?mti ng the orientation of

the fa bo [V @T%r Waly)

asserrb:?cy? (t%aisrgl uﬁeng&tk IocI:rI1<t|5%frr1gé;t{rqrzhrf{)g?l1 g? H{l}{ﬁg@f gsr?embly

nmount i ng asseativeytar teafhin \reounting hssehady o snbstangially secure the

assenbly to substanti al.l cure the adjusted

orTentat i on SQRSEHITRREESRE o HOTbMeRAHdReBper gfdhe fan
fan nmounti ngh@msigpRikmb(ye) pernitting the elongate
menber to pivot freely about the pivot nmenber of the

br acket(e)moumeimigting denblopgateo nhesaker got pirolc Baglgrabefit the pivot

gravity of the fan d, munt i ng.assenbl ubst i all

i roct Ty berBirifat J0pERKS e BE SRy T Rgihe Qehite of
sel f - adj ust RALityodf tHrefal MagabantiITRSEmBly Sis@intielly directly
and (f) securing the |ocking nmenber of the bracket

nmount i ng asdele yhe eenier 0b they bragkethhaeuaht seibaditstagnt of the

assenbly to substantially. ) he adj ust ed

orientation eg?ng?{?emeeql%eﬁé%lte@%ﬁgéfgag? about the pivot

menber (Bf t kecingcihetlocing tmengbea sEethiblbracket mounting assembly
relative to the bracket mounting assembly to substantially secure
the adjusted orientation of the elongate member about the pivot

member of the bracket mounting assembly.
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