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[0001] This application clainms priority fromthe
di scl osure of U S. Provisional Patent Application
Serial No. 60/978,860, entitled "Ceiling Fan with

CE1C0NG N W THE @ONTTN YR TUBEATNONAR STUBE/ ARERPOMESR -DOWN

[0001]

[0002]

filed October 10. 2007, the disclosure of which is

i ncorporated by referehEATREEYn in its entirety.
BACKGROUND [ 0002] Fans and fan systens have had a

vari ety of conponents and have cone in a variety of
configurations over Ribeard@®arsynsley the construction of
vertical -shaft ceiling fans, It nmay be common to

provide a central pa lﬁgﬁdt\’ﬁr%‘é@h t he notor, through

which wiring may be passgfat@ikhpvi de power

connections to a lanp or other accessory that may be
attached bel ow t he cent €arepfSntitle fan. For this

purpose, in sonme situations, it may be inportant that

the central passage, as well as the point of

attachment for the | anpp@ggessory itself, remain
stationary as the blades of the fan rotate about it.

One nethod of construction to provide this feature may

be tthisappticaoh ¢dhesmpioity virdrh thhdissteatiicomal/ys. Provisional Patent
conponent (e.g.. .the s etc.), .including the. e
powegp\%l&fﬁﬂ ‘&tg?ﬂ?é &ﬁd @%ﬁ%&s ?YH?”tLHe g%‘ﬁ%rg‘”bn\alth Concentne

V\ i t atibieary AuBé hBoCONPYNRATUrdS: Bled (digbel QDOZ007€1He. disclosure of
whi ch does not contain w ndi ngs or power connections,

conf Wwhigheglingerparasdsiehy refreegisaiimy) thentketdt i onary

center conponent. In this construction, the provision

of a stationary passaggc he center may be a

sinple matter of formng a vertical hole through the

center of the stationary notor component.[0003] Wile .

t hi sFamt frald f2of sysenst havet haha ayietyeo voopeshts andhave come in a

relatively smal.l fans wth . .
VarYety ¥)f conl‘lguratalons over the years. In the construction of vertical-shaft
ceiling fans, it may be common to provide a central passage through the motor,
through which wiring may be passed to provide power connections to a lamp or
other accessory that may be attached below the center of the fan. For this
purpose, in some situations, it may be important that the central passage, as well
as the point of attachment for the lamp or accessory itself, remain stationary as the
blades of the fan rotate about it. One method of construction to provide this
feature may be to construct the motor with the stationary component (e.g.. the
stator, etc.), including the power connections and windings. in the center: and with
the rotating component (e.g., the rotor, ctc.), which does not contain windings or
power connections, configured as a shell surrounding the stationary center
component. In this construction, the provision of a stationary passage through the

center may be a simple matter of forming a vertical hole through the center of the

stationary motor component.



| ow- power notors, it may becone inpractical when the
fan (and its correspondi ng power requirenment) becones

wo aroges90shecause the isolation of the heat - proPUSIY08/079352

[0003]

[0004)

[0005]

notor windings in the center of the assenbly may

prevent adequate heat dissipation to control the
tenperature of the notor wi ndings. In some settings

Wit hwhhesifs HettyrofReNaFucaBR hias el s0b&ssfal moRlaRElyanall fans with
notor (e.g., wWith stationary w ndings on the outside ,
and lawrporver i mptersr dt | may hdeewng edpragiirabeWhet ethe fan  (and its
desi rahl e, .ejt

specdnruntafisghSssreBRferingL et ity REHY el dn polaion of the

and Hehﬁplfoaﬂmhglhnol[o@%ﬂq}ildg@ Mot sérterabi ahs, assetmlmtgymay prevent
may not be desirable to have a fan react in sone
whertdefieate hFas disEpationit cOREOlsthe JEMBFETS Ohc Mot vigines. In

is |locate u p
f anssowg, segtm%s%ltﬂ ﬁ?’etsglﬂ? ’er ?8@% Efk;gf?:?t\\l\/@lesh ggcolg}/]&éﬂlgﬂéf @gg)r (e.g.,
in d\kfﬁlﬁfeﬁaﬁénarﬁt\@ndmgsn&y t}réwml& snbs ratatingtore dh theecenfer) may be
air (e.qg. 300 OOO CTbIC feet aor nore r mnute, .

ot c. Joreaisiral. BERARROer s comingRg Yihe Hsfyiging ecar box
bel qme#;b%eai Batveéﬁ HGhotb LR the FRhldi Ng. As such, in

certarn circunstances, it may be desirable for such a

fan to be stopped fron1operat|ng in the event of a

fi r elni some situatiatisnig mayror sy not be desirsblainders p fan sacttipgome way

b o ELPT B FoRa SRS TR N B s G Flgr Mtane, some

and/ RighsvRkRecdaiRe bha tﬁﬁmep be Ak i Sizé gcs:@t b@WebxeB agd 24 feet
closer to the source of fire ang / or snok

pr ovindbaragtengtd ), eraydeeec? L Bentankian  ooue 1 FEgeitt. PSRD cubic foct
}:Eft %:I}rlgﬁ% g?%nrl]l%e eq ?ta%? n?él&l l;ehlgogrﬁ (1,15 & fn? Ellns I{dggqg]oclow the

. I'n Sofe’’si ons,
desi foabkteudi@e RaY ®uddihan Aseact, in ﬁermrmySIMesn 11amay be desirable
conponent of the fan inmpacts an object and/

{ her Br echunlan &R ivpecd Forheperaines) dherienF F‘F%Pa?h‘&%ldlﬂ% In
gz |n§ tlonanoe\slgl}dee%?@ oﬂhg rfa%/ %Mg‘%gépehg%@?eglts{aﬁ@@ b&BY the roof
di an@hebe a@esirable 1aezchdman witchyiiced fas aadiok smgkd detsction sensor,

hangi bel ow t he roof structure o b Id
t hi say &%@alprs@wn beingselpger 49 thratausissor 4 ?ren%lvi ‘Hles"‘%%?é’f‘ﬂ grovide an
on ogaAg! ﬁf.rﬂecftﬁfl tfla %uEi AR R thd K& s8N baRs lipdkedd Ié’tnthe ceiling

such as the raised fork structure of a fork lift.
level.

Furthermore, in some situations, it may or may not be desirable to have a fan react
in some way when a component of the fan impacts an object and/or when there is
an imbalance in the fan system. For instance, as noted above, some High Volume
/ Low Speed fans may be large in size (e.g., between 8 and 24 feet in diameter,
etc.), and may be mounted as ceiling fans, hanging below the roof structure of a
building. In this location, in some situations, it may be possible on occasion for a
fan blade to strike an obstruction such as the raised fork structure of a fork hit. It
may also be possible for a fan assembly to become out of balance due to some

other cause such as an object falling onto a blade or a foreign material



may al so be possible for a fan assenbly to becone out
of bal ance due to sone other cause such as an object

wo 2000j0#895DNnt 0 a bl ade or a foreign materi al accRemUs20081¢79352
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on a blade. In any of these situations or other

situations, it may be desirable for the fan to be
automatically be brought to a stop or slow down so

that ;e himWatihg BRta VO | RURYIIT (RRGTALAIING cRBHERSH@o8s, At may be
out of bal ance condition ghat m ght ot herw se result

i n odavagde far thtéanf tarbeawtanaatichidy beibrooghidioriggop piogdee)lown so that
Wi le fans and fan systens hav ad a variety of ... .
corpbndhng: SRfimeSRr iR R BUBRRa b P ik hggipngpat mieh
sy st @REwiavesiERMafRgE & @d fhodto A efoin@ihgvays, it is
believed that no one prior to the inventors has nade

or used the invention recited in the appended cl inﬁ,

BRI EWhiedmr) ao) famsystenr-pavioiadenas e pyot CPPaRF I e alecﬂ%"n 1gurations,
specj.fi ' canc It lal Loh part i Gul .
poi n ndo%ﬁ hé\(géc}]sd%sat #a#c I tfmcs I l{z;‘?lv‘rén bt%ﬁg%lp%gér‘?t ‘lno%,vtaflf&yi (gf‘wys’ s
bel i gteded that pé eaepiiod tovka irventord hds thadeb@tused the invention recited
understood fromthe followi ng description of certain
exanip|tbaapngrdsf ¢lamsonj unction with the acconpanyi ng

draw ngs, in which |like reference nunerals identify

the sane el R SESORIPTIOMDFTHEGMOBWIRS 1 depi cts

a perspective view an exenplary fan system [0009]

FIG 2 depicts a partial perspective cross-sectional
vi ewWdiiletthe spedifieatian seomplugesomith rdaimanwvkigh tpapticgtarly) ggint out and

1; [0001 ElL.G 3 depicts.a 10 al .Si . . .

cr osobadb dhith ot PR Qs BRIbR B iyt mvepion yihoe beter
syst gnaeddtodd Grond; tHeOQONdinkl Eeschiptepi 6ff scetaiparekamples taken in
per spective cross-sectional view of the drive assenbl

of  t frenjrhion yithe theofcopmeanying drovingy i Whide ke refercase Rumerals
the QJehr;{Iytﬁé§a‘?n'Té"é1¥éneLt I‘&g%grf whicfp S depicts a partial

per specti’'ve Cross-sec view of the drive assenbly
of the fan systemof FIG 1, showi ng an upper side of
t he drGViedasceapegpedi®00i3] arb@nphargdépi gtsenanot her
partial perspective cross-sectional view of the drive

assenply, of .the fan systemof FIG 1 how ng, an .upper .
S e Be % Revich e SRy Rosntarerined U nEPgYeRRkmbly o
anot herp, P ddibs PRE.SPect i ve cross-sectional view of

the drive

FIG. 3 depicts a partial side cross-sectional view of the drive assembly of the fan

system of FIG. 1;

FIG. 4 depicts a partial perspective cross-sectional view of the drive assembly of

the fan system of FIG. 1, showing a lower side of the drive assembly;

FIG. 5 depicts a partial perspective cross-sectional view of the drive assembly of

the fan system of FIG. 1, showing an upper side of the drive assembly;

FIG. 6 depicts another partial perspective cross-sectional view of the drive
assembly of the fan system of FIG. 1, showing an upper side of the drive

assembly:



assenbly of the fan systemof FIG 1, showi ng a | ower
side of the drive assenbly; and [00015] FIG 8 depicts

wa2@ehersr i c view of the control system of thePEEEOS2008/079352

[00014]

[00015]

[00016]

[00017]

[00018]

systemof FIG 1. [00016] Reference will now be made

in detail to various enbodinents of the invention,

exanpl es of which are illustrated in the acconpanying

dr awags7 degicthenexeephrtiahalerspp@bicfl 10 sdisransilongwane the drive
shown in the acconpanying drawi ngs, such di nepsi ons

s homséem@ypéﬁﬁr@édysi@nﬁé%gﬁyl ShPRe P RGEsIdn ! Werive assembly:
[i m'gnidng in any way. Accordingly, it will be

appreci ated that such di mensions may be varied in any

sui tabl e way. DETAI LED DESCRI PTI ON [ 00017] The

f ol | M. BglepiscH schtmeatic vikwadthatmtiek syspdne sf e fatsgystem of FIG. 1.
i nvention should not be used to limt the scope of the
present invention. O her exanples, .feature aspect s .

e o LS WA BHEEGEEC R RrPBRETGREGR o (hE invention,
becongpRRasERkich Ard NRSRatsKid R AOMbAS/ RS HraWifdh. t DE the extent
follow ng description, which is by way of _ _

i |1 ubetr apeofic dineneibng hae oot ethec eeroamenaned dfayyings. such

carrying .out .the invention, As . W.l|_ be realli - ,
ettt BT ot ee gt tfept bl SR Eighd any e
aspegt&rdigbly, W WiPYE appRafatddn@al QM difRnsiBNEal BR. varied in any
Accordi ngly,” the draw ngs and descriptions shoul d be

r egasuiebleawayi | | ustrative in nature and not

restrictive. [00018] Versions of the systens and

devi ces descri beﬁﬁg@kﬂ%rﬁ%}i@[#ggogei ling fan systens

that may fall w thin any or three separate
contexts. In particular, the versions of the systens
and ey fotlesvittedesciipéeh dfarcetaim axapplesloditle ngertive should not be used

contexts.of (a) a cejling fan with oncentric
O X e o Shhar e Boimih. DB SIS reaures, aspecs

cei | LAgodifRni tagkl LV £1tRY/ AT ths TRES AR Tl b&dnRNSbARent to those
aut omati ¢ shut - down device: and/or (c) a ceili ng fan .
Wi t hskiilighit the ricafremabe detoedhg descaiptiomrwiigh asrby ey sutlustration,

down devjce, anong, other contexts. 1t w |l be . .
appr € 8t Gt pHAmodeq coRRmPFECRY o g, du g drppn. As will be
i nt or@likedt Nh&QnRINtIbAES Ecap it €oft Sthe©iffERyntr &ldabBvibes aspects, all
only one or two of these three contexts. For jnstance

a gi wethotialepeyioe drantly insendion. desredingh thsrdiaynigapyd descriptions
fjg? 2&1'{0{316 bch%l largi\évd Y %ll?llélttrat'lsv%e}g tnatupeuéndnr?ot frés'ir%tﬁ/go ke

Versions of the systems and devices described herein relate to ceiling fan systems
that may fall within any or all of threc separate contexts. In particular, the
versions of the systems and devices described herein may relate to the contexts of
(a) a ceiling fan with a concentric stationary tube in a hollow output shaft; (b) a
ceiling fan with fire and/or smoke detection and an automatic shut-down device;
and/or (c) a ceiling fan with impact/imbalance detection and an automatic shut-
down device, among other contexts. It will be appreciated that a given fan system
may cross over into all three of these contexts, or may relate to only one or two of

these three contexts. For instance, a given fan system may have a concentric



I mpact /i nbal ance detection. Alternatively, a given fan
system nmay have a concentric stationary tube in a

whioyosut put shaft as well as fire detecti onPERTUS208/079352

[00019]

[00020]

aut omati ¢ shut-down device. Since each of (a), (b),

and (c) may exist in a given fan systemto the

exclusion of the others of (a), (b), and (c), the

t hr egaitinhly RBe Ghss WoHEE Sitfer siegpauat® Neathdl@sdaedtidnnand no
this appli catl on. However, this is not intended to
rreanrrmh@lfm(babance( fptechonl (Ajtcmagyelbea ekiEplidhy SYSEMe AW have a

(()t ;]ecro(l%%mr? 1}(%1{31%( C\.ﬁ%ﬁ{l‘ &M 1&%'0%@9!1 ShRYS wglfl aP {lpkva&%tllgm and an

i SO|aa1tdrﬁ>ﬂlcO§hu't ﬂo@ﬂ)m‘e'vmat Bmewa<t}i‘lobtable(lb$, amifl ((}abn,ay (bt in a given
and/ or (c), be appar ent to th for ar

ski IfFinlsbiStFlﬁethth? explugion\pfghe Offer ngare?i zt@ @r@ e three will be
[ 00

S0SHOLEGBLE LAY Sl 1 P, Bhat s, s o
t hi sinRxasdloanemnhat (a)3$b)t and @l) adssbg @&)usa\redof&aclmbmbr mgevery fan

hub (30). Wnglets are secured to the outer en
(22)sY8ipine aRHit Enww%@%prezlé}n% @ nelps g a fa%v@tﬁma?thef in

Wi t hs&lﬁthﬁ{ orcfﬁr%%}ﬁﬂét%nd\?ﬁ? 6{}#8%%#@%%)“‘ ;an¥of gé)etﬁll 64 @pparent to

are mere optional. Fan system (1 I'so inciudes a

mot ahos(e&ﬁ)ormnatyakgblartb@m (60 wididhe uemfamgsdwmm y drive

hub (30); a mounting nmenber (70) by which fan system
ma%ﬁ FSDuntedtoacelllng or other structure;

and %a“c FRPVESXEYW 80). [00021] Fan bl ades (20) of the

present exanple are substantially hollow and are

f or neid;. of sexw¢ ud@ered) Wrdmplary fanosigtenarniyo)ot ﬁem sssleﬂna([lIObz of this
configurations, manuf act ur| ng techniq

mat epyaaInis pomatsaselan pasies g0y %Fotéwl‘:ﬁig}“é el y{Vl?%{ﬁtS (40) are
bl ad%%u{ea% HBY U e '@ii)%’}‘r&gh 'féh ﬁ&ggr(@(?WQQhW &AM though as

teachings 1n U'S” Patent
ent i itk dtlidranmpbaces déscrlbedjbdeﬂxmlt@cts 230) eg@@ryerelwp@tlonal Fan

di scl osu f which s incorporat b

her GPHETA KBrAAREBHS o MRPTEP LR { SOy ORRlf ban fotationally drve

Conf FHARGE (PHdy \@Hlﬁh@sf 4R nt €8¢ i %%nh(ﬁmtedtoa
hn%&‘{%%?l élﬂo%o /00085§§ ) entitl edn ’ylgFan@B?aggs

publ tahegodatheratiyctbls; aﬁd)@&pnttcﬂéaoeh(&@)l osure of which is

i ncor porated by reference herein I n other versions,

[00021] g? nt E&aﬁggﬁ&ﬁﬁ%ﬁg p%.%%flti eggx{ng tarf—f\lgu sganﬂa ﬁg’llov\\zﬁ;/ grrlld §ormed of

extruded aluminum, though any other suitable configurations, manufacturing
techniques, and/or material(s) may be used. By way of example only, fan blades
(20) 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 (20) 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. In other versions, fan blades (20)
are configured in accordance with any of the teachings in U.S. Patent No.

6,244,821, entitled “Low Speed Cooling Fan,” issued June 12, 2001, the



6,244,821, entitled "Low Speed Cooling Fan," issued
June 12, 2001, thedisclosure of which is incorporated

whyoopeiwsence herein. In still other versions, PEENS2008/079352

[00022]

[00023]

[00024]

bl ades (20) are configured in accordance with any of
the teachings in U S. Patent No. 6, 939, 108, entitled
"Cooling Fan with Reinforced Bl ade," issued Septenber

6, 28Q3esutrd16f dihidl i9SHRpsthteWbyCldfdrénce HeRiiROMALEN Biier versions,
reference herein. [00022) Fan bl ades (20) may define a

di anfen dladss (i%arsw@négur@slor} a©¢0rdwﬁmﬂrramep§ g feaghings in U.S.
appr
SO0 OTENG) JBanPELen Y S LIPEHy ML aElyfly, by e

My $gvEntsn g, Q@G’S@EheSdié&@ﬂk@oﬂkmﬁﬁisﬁhc&péﬂafb@dayb\efefraﬁe herein.

bl ades (20). Furthernore, other sui tabl e
conf i gur ations for fan blades (20) wl appar ent
t hoskandtladss d2hapgy dedinela digmetgpohfap SVﬂe‘% (éw ‘Efp ‘mateg’ 6 feet.

teaﬁ%pp&émgf%ﬁe'g] fe%pogg&l)xﬂﬁ%pcl( 3% pler the RESSERtacly 24 feet.

exa e conprises a plurality of nounting nenbers (not
showalternufivedt fomdisiera (001 way dlaye finpothvnlbuit@dy diaBmedy defined by

b1 aden(Fefs gy FReheiire e ulinde DBBERALTRACE i blades 0)
pai ryof pf & ?hﬁgﬁ‘tr tf%ogh%gé of %ﬁdlhﬁ?l &11@%‘&11&9'&&8%' AB% dfOtheAcachings

hub and ne r attaching a ade to a hub are
di scheasiad in U S. Patent No. 7, 284, 960, entitled "Fan
Bl ades, " issued Cctober 23, 2007, the disclosure of

n D S AR DB ARE5: DFEE i Sfnocrs
t echgloQies wiRH ﬁ@la‘tbg%qt\i'd?d}%eﬁghehlfllﬂm@' agash (n?(QDntth member is
hub (30). [00024| Hub (30? is secured to a hub

nouninsertpdfintngeesp&Bive ﬁgzn blage (R andytheftwpase eqseresl toasher with a
shown) it %ft Qﬁg{%r%@ g}nt?eg SUI %Patl%ng o aorpu%nang ntqethods tor attdchmg

f eat €S nay be

hub £ 3&) bla@e ho'l HoBUBre| cngcléslearigeu G3@)atenHNb (7332)4 %buSnntled ‘Fan
rotates unitari lci/ wi th hub nounti n flan
C

nmounBlades. ke riZ3, 2807 b 4i Qﬁh‘fepﬁg "%,IHQT t‘s rf@ﬂ)‘)rated by
by &, pl LAl Hgtréén OfOffc%ﬁIs@nﬁ{ (E)tﬁg’rsgunta@l% cWthlonQﬁs q@a?tghreb bedices, or

in greater detail below Hub nounting flange (
( andtechriiguesfroayebe nab td S0h)e fahbhdeoa) eshum@BOarily with
out put shaft (100). Again, though, any other suitable

O T S S P e et PP o PFasteners o
igﬁ;%f}o%l(?o?hougﬁ‘raB?%'EHEPrsﬁrtaBl@ cOREBnARY, SeARRs, dMhkes, or techniques
may be used to secure hub (30) to hub mounting flange (36). Hub (30) thus
rotates unitarily with hub mounting flange (36). Hub mounting flange (36) is
secured to output shaft (100) by a plurality of fasteners (38), as will be described
in greater detail below. Hub mounting flange (36) (and, therefore, hub (30)) thus
rotates unitarily with output shaft (100). Again, though, any other suitable
components, features, devices, or techniques may be used to secure hub mounting
flange (36) to output shaft (100). Furthermore, in some versions, hub mounting

flange (36) is omitted, such that hub (30) is secured directly to output shaft (100).

Other suitable components and configurations for providing rotation of hub (30)



flange (36) is omtted, such that hub (30) is secured
directly to output shaft ( 100). O her suitable

w@oreposwsr s and configurations for providi ng rBCHUB98/079352

[00025]

100026]

[00027]

of hub (30)by an output shaft (100) will be apparent

to those of ordinary skill in the art in view of the

teachi ngs herein. [00025| Several netal straps (34)

are @l a0 obPuti 5o #1@05 Al kbba@p&eﬁ%) those bherdiagpekill in the art in
exanpl e. By way of exanple only, such straps (34) may

r edudewtohéha tepchingsdetrint a fan bl ade (20) flying of f

of hub (30) and injuring persons or property in the

eve t [ r f

(30 sl sl i L (0, REREA L P B, (GOMMR present

conpaagiples Eyi‘m&ldﬁedarhpll‘eeinm, seth aps (BY)mar &dm&:rtdab yikelihood of
optional, and varied, substituted,

suppt &reblade (2(Brﬁ/36ﬁgt0f ool hub GH8i anddniyrmgoRss1ongvas ireregty in the

40 f
400502 ST P SRS i ey it

Bl addoWwbdirf he amth)msher coimpsuads A@gqnfbbd 7herﬂ@,0§‘tragsh(é4) are merely
di scl osure o .S e referen
her ePRiIONA). AR W&Y 98 F‘S}ed \Rhln‘?fgflt‘@? Q‘gimg‘geg 58 °C 6@?(1 asudreélaed

in accordance with any of the teachings in U S. Pub

No. R0R8LQQ044H088y beBsitidueel inGetdrdandeanitBhadef the teachings in U.S.
Nbdlfl@gtlgﬁ? gﬁ pu ﬁihed January 17, 2008, the

di scPasenine. dtzmmhemglednfém Béidst adibyatieperiawes August 7. 2007.
herejn

c onfﬁhﬁuﬁi gcgoﬁ]ie eo‘r:,[ CV Hanlosnfc’rfcomgra%oe tbgf eﬁ'%)enc?er e em A}t%rnalwely,

ce w eac

U. S. wiighots {40 nZ808% &2111%@&3 1n%6&drﬂ:hrft@ wifinghyeol thbrtéa&hings in U.S.
Ext ension for Fan Bl ade,’ ggbllshed Sept enbe 0Q8
t he b5 V@ sth0s/QH 40, mtifled | ﬁégﬁ%gﬁat%]éd%W?‘Lﬁ%aﬁ’@ﬂﬁ’e published

her e aﬂyar?tlzo?o I?ll?tr %§HB§L§Q b whidhfib o@dr&?& b& géference herein. In

Wi ng € apparent to 't I nary
ski | bthém veRNar tw1mg1em | @0) aire tdoafigwad hinngsotianed rwittOfany of the
course, as with ot nts desgglbed her ei.n

r
Wi ngqeéq}gngsm)U ﬁayulgﬂ}l,sm%&)n‘g/éné}ﬁ%ﬁ gpfit dt‘zﬁx@tlfﬁleﬁlrfoﬂ Extension for
| 000 X I e
L0002 Ly Sepkds S BN SRRl oo
W ndb)ﬂ%ereﬁhﬁ‘he’reﬁlorSthlS othetl phiexh] al\mtrhlgaratmn!; [ﬁtutwsigm‘tst (40) will be

52 whi ch t at itaril) 'th.th . t put ) .
Sha PR3] 1o Geh of By kit BribheT Jas Bb i Bejhiggherein. Of
sho dr%e B @'ﬂh%th%n%ﬁ)n%t}s |de§t‘?1b@@$1@fe‘nbaﬁngléts§{ﬂ@ﬁhﬁ& simply be

det al Mot or t he present exanple
confmgumd@hbgﬂbﬂOV|de a maxi mum out put

Motor (50) of this example has an external stator (not shown) with windings; and
a rotor without windings. The rotor is coupled with an output shaft (52). which
rotates unitarily with the rotor. Output shatt (52) is in communication with
gearbox (60), as shown in FIG. 2, and as will be described in greater detail below.
Motor (50) of the present example is configured to provide a maximum output
power to gearbox (60) of approximately one to approximately two or
approximately three horsepower (all inclusive); and a maximum output speed

between approximately 1,750 RPM, inclusive, and approximately 3,500 RPM,



power to gearbox (60) of approximtely one to
approxi mately two or approxi mately three horsepower

W@ 2000/049062 usi ve) ; and a maxi num out put speed bRCTES2I908/079352
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approximately 1,750 RPM inclusive, and approxi mately

3,500 RPMinclusive. Alternatively, notor (50) may

provi de any ot her desired output power and/or out put
speedelubiQP0 28 erisivalf oM tdrN 6 kzay Brovadef drdn@Rer(®dired output power
extends outwardly fromthe bottom of notor (50), and

i s usd@rwutivt spesteners (56) to secure notor (50) to

gear box (60). Mtor (50) also includes a control

i nt eA£ gﬁg\?/r( 35 }:IGt r oﬁ&&)%hg%t@&%ut(\/ﬁ@ {h\é%ttogl of motor

conman rom cont’ escrib
I N grseataad idedediwitlbfisewners Q6 6)ao seaee nml)d)IC(ISOI w0geartmx (60). Motor
al so send data to contr

I
i nt e(rSPh@bsO(lssl}ldq:Snasc@ﬁfeom%r?a&ﬁs@gf Abroteh g{sﬁ #imaier (50) receives
i m a)%ﬂn%rﬁisq%ﬁ cbﬁﬂdl%@&ﬁg@bg WHPB@&QSEH%GI%&&@P detail below. Of

Spee ough suc mruni cat1 ons ar e not
nec essigdey nioforalsl) viesysileon sendCGhianion comtdl droxt (80P ugihcontrol interface
control interface (58) may thus be .uni |re tion

ﬁ%cfl gﬂixve of motor

" diBedni oMl verrions Hagidinge bl oy e ¢
( 50) te é}fe%@ deg 1 %{l}é Hﬁﬁ ecrongfluﬁQ@éfﬁ)ns BYe WY né\fessary in all

exanpl & onl'y, ot of ave an Internal stator
and amsient er r(éd»mmonmauorSt tlhkdugbt h;entroﬂ/aysterfﬁcq/m(15§h mey oithus  be

or di lﬁgn?%ecglgpq\{lagr: lﬁddln%ggtl (l(zjﬂ,a:l) € ﬁ@a]‘éﬁ}q opnq)eﬁstg(?dc' g‘l@ﬁ mr(])é%r (50) may be
her erd?tedllﬁ)QQﬁ%hmg@fanh@ays( @QJ) wi of 8&niplE6EINL mewaPd)anayShave an

a mechani cal” gearbox, and is conflgured to transfer
r ot amyermitstmr dndam e(xmrpajtrot@hasv L e8Ry wab's nbwbwh(rg@))r 39) may be

ut _shaft 100). S.
rmun‘t qrﬁg\?m&%§8p?r§%toé§ %ar(\jesgl(l:lr Igglgdgrgm Vg]LV\ %k? thc tcachings
det akdreildel ow. In parti cul ar, gear box (60) i ncl udes

gears (not shown) that are in a parall el arrangenent
and are conflgur dto [ r at

d
appr Fearbax éﬁ(g,) ofgl qpr%erg%\étlﬁpgslé ﬁl? Sg%prgearbox and is contigured
Alte on@&ﬂsYe‘?lréft'ar)aﬂ%tl tﬁ%‘fn §&B&@§Jaﬁ 35 J)iomﬁﬁ)y (5® 3esbllow output

In the present "exanp out put shart” (100) i's ‘driven
by aslaéafl OOhd‘tat Sshswu)edt foaliub mooutmg ﬁhngm 36) esitvglitbe described in

shaft (10Q) a shri n ress fi ut, shaft
(1oogregt£\r fbiafdelove G eserogy e eBligemens (pey shwn) that

keyeg.ty or a@%(ﬂ%? aﬁgerﬁ&gaﬁﬁﬂ atd E&hf%ﬂﬁ&i"tto Hhedilie @198 ratio of

Ref erring present exanple, this gear
approximately 38:1 in the present example. Alternatlvely, any other suitable ratio

may be used. In the present example, output shaft (100) is driven by a gear (not
shown) that is coaxial with output shaft (100) and shrink/press fit to output shatt
(100). Alternatively, a gear or other component may be keyed to or otherwise
engaged with output shaft (100). Referring back to the present example, this gear
that is coaxially fitted to output shaft (100) is engaged by another gear (not
shown) on a parallel intermediate shaft (not shown), which is itself engaged by yet
another gear (not shown) on yet another parallel intermediate shaft (not shown).
which is coaxial with motor (50). These gears and shafts are omitted from the

present drawings to provide clarity. Suitable structures and configurations for



that is coaxially fitted to output shaft (100) is
engaged by anot her gear (not shown) on a paralle

WO paoe#eal at e shaft (not shown), which is itsePET/US2008/079352
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engaged by yet anot her gear (not shown) on yet another
paral l el internediate shaft (not shown). which is

coaxial with notor (50). These gears and shafts are

o t$8H gb49Ahd KRafRIWBIERY appatit ROthobOoPErditiablesidlias kHeyart in view
Suitabl e structures and configurations forsuch gears .
and &fiih¢ teachings haseinapipwilbether itablssenisptsg and grrynggargngs within

in the art | ' : ' s Wl

ot het gesagti) "a 6pzswc):§l\r/¥teg(frtﬁnstho gg%gggﬁgg&:&ﬁg%? tsal ithin a
gearbox (60) (to the extent that a gearbox (60) is
usedGadrbat k§0) dnaGAS01 (B ardabko (6figanad tarptoide HOPutanietorque of
al so configured to provide an output torque OI :
apprappraramaiely 2,580 NGhrRpndsinds AreseRiexa g%eﬁtm“m“mb“gembox
exanglhe an(ﬁHo%rr@b% %%%roﬁ@@ﬁp%ﬁtp@ﬁ%q@éqget%;&p hpdre@iately 2,500
may provi de an out put ‘torque between approxi mately _
2, 50@ch-pomdsoumdiysivienchns i smproxdimatedpps R0 mandi-goddgoonclusive.

i nch-pounds, inclusiye. Alternatively, ar bo 6,0

and ABEBR )T HBrdan G Bl i AP e BRPE e between
appr Bk SBateYy 2,500 ihdihuRsNdRiusivec | 4hdi YproRinthtely 3,800 inch-
approxi mately 3,800 i nchpounds, inclusive. )

Al t epmatli,viekpsivge akltnat{( ) geatordbOr afdsoloteraly Opmsyi previde an

an output torqu et ween appr oxi mat .3,,300 . .

i nc hQ‘Bg‘ﬂfn &gr,qu? n gle{)%ﬁe{} e ,apgﬁggﬁagg‘y 0 i’ﬁjé)ty dP¢h-BowYlg. inclusive, and
I nchaRpsitaiely BSLOShchEroullis, GRSHISIRe. B©NYoRtd)@hy Sthet aliltadle output
out put torque nmay be provided, including but not

| i mi toegietmaybe povidedsigeladingdut net linsided tpjoyiput torque that is less than
. t ) . - - 1] | i '
D Dbk 5P RO Sl SRSy 3.0

[ 000@th-pbindoRIusBesi ons, notor (50) and gear box (60)
are configured such that the maxi mumrotational speed
of fan system (10) is between apgroxinately 25

PM
i ncl Ispeae vaRdonsp pRaIeT fDednd 25a0RPIN0) HE| ) ‘\Eé?eﬁl:%)rch that the
i nst y L. t] | _spee f. , ]
3 B TSR et s el 1
r ot aRPdhalnchpaed amdy afyeokietamde 2 dp @i matlediye. 50 FRPMpstance. a

i ncl usive, and .approxi ely 100 RPgl i usi ve. Far, o
| ot AN TP AP B FENAN g o P e ey [ some
82 REMAMBYrsR8s, US Gfhxirhiin GbREonMepSéP Rty e PBNesA Bpproximately 50
rotational speed may be between approxi mately 35 RPM
RPM, inclusive, and approximately 100 RPM, inclusive. For instance, a
maximum rotational speed of approximately 82 RPM may be used. In other
versions, a maximum rotational speed may be between approximately 35 RPM,
inclusive, and approximately 55 RPM. For instance, a maximum rotational speed
of approximately 42 RPM may be used. Of course, any other suitable rotational

speed may be used.

Gearbox (60) of the present example is formed of standard class 30 gray iron,
though any other suitable material or combinations of materials may be used.

Gearbox (60) may have also a variety of alternative components, features, and



i nclusive, and approximately 55 RPM For instance, a
maxi mum r ot ati onal speed of approximately 42 RPM may
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speed may be used. [00032] Gearbox (60) of the present
exanple is formed of standard class 30 gray iron,
t hough any other suitable material or conbi nations of

mat efdndhcheABYif QR sivse dF urdRambrRX gc40dx (&) rh@vbe ahlmsitedaaltogether if
variety of alternative conponents, featu

andcésieheBRy svayi af caampleaaly, Pyt erafde) 05’@8?05&59)6’6% be coupled
exarie BT bRl SRBLE (R it ol

coupl ed directly with hollow out put shaft (100) in any
sui t AblskoashFIGS. 1 00&RBY, alwrackeo (i) iinsdeh@s.to the @p odimltt housing

of  GRinPBRRON 60y A BaipaN Hasiner @Al aE pEesT YR, thogh any
presaitpR afive 'i(hgalégage@g% M5§7 aPlSef! ?F%g?t %XFdéﬁhes a pair of

fasteners use Bracket (64 es a
pai mp&u@l@@ﬁi)ﬂﬂﬁodg@ﬁ%hwh bheuginowhligh gaune guy wibese(nbi giotwn) may

gauge guy wires (not shown) be f. d Su u
may %Peéeéyﬁléaw eswrgsaaymerﬁacwg St peFiIgE P&@@ﬁ?g &@re OF course.
cour 58k R @pkely 6EhodTRY Ree MAidd i8AnQTsufissid @&ATAI (I omitted

any swtabl e fdashion, if not omtted altogether. CGuy
Wi r edtcethen| oy M@Ileelalgﬁ abyst ol 0pt{onad34] As shown in
FIGS. 1-4 and 6-7, a plate (61) is secured to the

bot t qm %f Whhe llhlg}és ng .8 ?ag 9% (BP) Eis%cb{%ﬁotgr@%ﬂtom of the

exanpre by a plurality of t'eners

sui t Bilsehgadit %aeraﬂam 666) 9 teapicame %Sarﬁﬁa)bymﬂpl@ﬁlty sddast@yers (63),
way of exanple onl pl ate be formed of stee]

or atpugh pet sulable @aﬁﬁ@ @ri(aaqen@"p (%3@ ARG YSeR By way of example

mat e&l(lﬁl EﬂatﬁgP?ﬁ?}{%,m'bE €h?§% @é’le P'ang?f&ﬁ $Sitdb®dmaterial or

ext en rac ets (65) are
conf chubmaitusuoﬁ ntdatalg. heAys elxdvanain dler 1t Isevdraipbnackqm &% extend

(()gé)r g}v‘\%a%ﬂy fOIIp Hb Z%ét g%?@(f %Ségélq?g 1ig31|1rgg g?&{_g&% they, extend over
r Ot a{h% téfibb pﬁ%’ﬁ(l?%th%lt Jb‘?i'tgctlﬁé’ ?Ia@& 61')‘9uﬁﬂ§ nBl%’al Qberation of fan

suc hat the radially I nward-no
por t symsn QTO)b rBradletss(60H ﬁjaylthlm eédade egthantbi @0) wlfhhmv@ntactlng the

over plae§6€% Br ctﬁet %arefuther canfi ed

suchtaPngk pla % Ies g 1 ipgesd-medioRyiaws gfgfﬁCkets (65)

hub RERY 'eE@nflélﬁn%véﬁﬁaver ‘Maté fethesgavend (dshate fMher configured

mounting flange "(36) decoupl es from output shaft (

100) such that, in the event that hub (30) decouples from hub mounting flange (36), or
in the event that hub mounting flange (36) decouples from output shaft (100).
brackets will catch on plate (61) to prevent such components from falling
completely free of the upper portions of tan system (10). Plate (61) and brackets
(65) may thus provide a safety measure in case of failure of fasteners (63, 38) or
other components of fan system (10). As with other components described herein,

however, plate (61) and brackets (65) are merely optional, and may have any

other suitable components, features, or configurations as desired.

Mounting member (70) of the present example comprises a lower flange (72), an
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brackets will catch on plate (61) to prevent such
conponents fromfalling conpletely free of the upper

w@ooees2 of fan system ( 10). Plate (61) and PCEHUR®NE079352
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(65) may thus provide a safety neasure in case of
failure of fasteners (63, 38) or other conponents of
fan system (10). As with other conponents descri bed

her eigper haxvg%v(eu) apdl aﬁ exteision a1 ebfe&dlhg%tv(eféﬁ)lmaﬂeﬂange (72) and
nmerely optional, and may have any ot her suitable

conpétpenflange b, Uipper Bangschif) Guicatizeied (adeceeimeap 2 ceiling or
000 i
G R o e LR

and @artext(enshoa p(u?ﬁ)ty@iﬁefst@llengnbeihmelm hewhowh imAHES. 2 and 6.

(72) and upper_flange (74 Upper fla
confragad dased (ho %éru?r@esqdobeéweeéi fomyeg ?%Pg%d‘%rang gearbox (60) in

strugju a a h
(7 2)Uti:l| sé)gde e ba(lgé(}[sorg%ed gelrgn pdr%{ :rg){} ﬂﬂﬁgh any other

f ast aiebls r(latemalsdrwmblnaasnsifonmemais Flagde @eén&uehermore bosses

(725 oG kel ¢DIeSiee B S ceEp b e oy BPErs (e
for nedpay drr(ﬁﬂerofeaﬁff‘%t i% Qe Yé&@ﬁ’tg&a%{ﬂe OﬁlbﬁﬁtlrfguhfeﬁfMe? (70) is

mat eri al “or conbi nati on of rraterla s may be used
Fur t foened nﬁmetahsh@gh(aﬁa)othmyummmatqn@mn fonufugitioms may be used.

and/ lenmented wt i ent danmpers (£e.0.,. .
r ubb %)COBFSFg’ot‘ﬂ%‘I‘m‘fngaP}? §r (Isfh5 "R Fﬂaggg?ﬁy éﬁ% 5 pitable features.
mounty n%bn@ﬁt@b&rco@ﬁgﬁrah@rﬁ OB yRG n%Q)fi e@hﬁl'e,onﬂﬁ%kﬂhluﬂ@)membu (70

other suitable matérial or conbinations may be used.
O coay de, candigntadnip aesebdancg POYh ﬁ@yteh@v&g%ﬁy Ugb hlen-Provisional

sul t]%?l fgxféﬁgﬁcga%g% %;rlaﬂ:gk?(gte ﬁ%OBngér’go E UIC% lm%nlgan BYith Angled

Confmﬂﬁﬁ’ﬁjg T Ifj| RCS&&ap& e, WobB, ﬂl@&hﬁ(ﬁ@ﬁf'ﬁ Bﬂﬁlhmh 1bJ issorporated by
Non- Pr ovi si onal Pat ent Appl i cation Serial No.

12/ 2051088, heeﬁnn i Forigstass, therf@vmaﬁiewrtbﬁd Ahippgpptent application may
Nbun%' ngc'ured]c { e‘isefP &%%%ﬁ)é f07r cﬁ%‘éﬁy r{%aﬂ)‘o§ F(|69)SH{ GeQfof having

whi ¢ ncorp rate erence
i nst ﬁhbﬁﬁtmgt hentev i(7® a:beﬁﬁJIWrbetﬂ;tlilnothha!;ulphteexttuctures devices, and
appl i cation may be secured to(iﬁfer fl e (7

d| r e@?\lfy%‘% loe pBBUng dep sysiem; &P &y 2 ks 1|n gornq} %\'t sft%ture will be
aﬂe%‘i’lo ﬁﬁs@ﬁ%’f@l 1? §#< bl inlAth86ft i1 Vel tRe é’ééﬁiﬁ%sﬂ[&eﬁn
ni qu 10)

deV| and tec nounting fan system

to a celllng or other structure will be apparent to

t hos€onfrolovadi (88) ys mkcdnhmumcatiw with matornviSeiw Eontrdlebox (80) of the
t eachi ngs hereL n, Contr box %80) conmmu

wi t hPISST (eXpmgie lscfa‘ﬁP‘?tS tB cf:%te(l 0f (gléftlrhghe presenq examp?e though

control box (80) may alternatively be mounted in any other suitable location,
including but not limited to a ceiling or wall remote from fan system (10). In
some other variations, the contents of control box (80) are integrated into motor
(50). As shown in FIG. 8, control box (80) ot the present cxample includes a
variable frequency drive (82) and a circuit board (84) that has an accelerometer
(300). An external power supply (88) is coupled with circuit board (84),
providing power for fan system (10). Variable frequency drive (82) is coupled
with control interface (58) of motor (50) via an electrical cable (86). Of course,

any other suitable devices or techniques may be used to provide communication
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present exanple is nounted to extension (76) in the
present exanple, though control box (80) may

Wa@lkaoensmsi vel y be nounted in any other suitablBCT/US2008/079352
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| ocation, including but not limted to a ceiling or
wal |l renmote fromfan system (10). In sone other
vari ations, the contents of control box (80) are

i Nt egbat eskiibi Grdbyy (B0 -(8AS tsh@whol fintktkee 858). Furthermore.
control box (80) of the present exanple includes a
var i wiiable fregueapy yriye(§2) (r@2)beaﬁtl>sfat%qdﬁ SUPRICHEREY Qragmitted as
t hat cel
Supp?é}ﬂ%% r\vé‘}gs @oﬁﬁ%ﬂgitc%l%r{r(])ﬁ%@rc(a@ %g'l%kd RAWESe described in
pr ovgidateg dﬁmviebelf)wr friowesyst e rsh(dld) be \liadelatmloé that as with other
frequency drive &gZ% is coupled with controbllnterface

( 58) crPRsRi§desasirpd Bersim Accslaemeicr V04 Sgnere(yawpyiong
course, any other suitable devices or techni ques nay

be uéggcelhﬂ t%r%gy FRPIMY G&dCRREQIMSKa i abl e

frequency dri 2) to control interface (58).

Furt her nore varlable frequency drive (82) may be _
subsf\PthteédibOSfU@pﬁ epemvedin DGR T teearbas (eBgirpedes adiyge output
in | e t ) ;
descl TSRS AR R {12 ATGRE I BRE arhbloP By patt 100
be unotﬁ)mgteeodnlt Ihab ma@Agmting tangé (36) byomrpmelﬁty&fdesemdrbem) such

herei n, accel eroneter 3300) I's nmerely optional. [000
1 Cothabhitl meumsing flanes (jO)Tané canseament }’@\hub@@mfotgﬁ%fl{ntanly with

B L M B s

OEt ]E)tét:hlﬁ@l&fstmz(}ﬂ.ﬂé)ﬁlsefi/tg sSdTET!]\ﬁlrl]tpgt sfﬁlaﬁi(l@‘()) tb?]}ubommr(u'h@ Wikange (36),
shaft (100) is coupled wt ub mount i ng nge 6

by amﬁfu&% ngyrointisdite ﬁr@#@ng 38Y" URASE fReqT ORD A aR upper sea
mun§1'0@9 ab Iv@ﬂgi% a1382r b E (ﬁ&@ﬁ@\%h’?ﬂ{dl cy bovxntﬁ" Bedi 3. are provided

rotates unitarily wt put shaf
Al t ebmweervedltput shai (w(})and@w licausing odi egvarbes (6G)eamh g output shaft
used to s re .out put shaf 100
k & ut any

00 HDOT st ForeY iy dots To TRE b RE Bote B fo

to wWehdLAM 1o$@roﬁpgceafrb<9@@bbng (104) and an upper seal
(105), as well as a | ower bearing (not shown) and a

| ower seal (107) are prov ided between output shaft
( 100\ sisébnatyetubois] Wgs obsigersrdoenaxade)withiny eutpuh ghaft (100). While

tpyt . shaft (1 tate freely rel
ﬂgug,ut tlosng?}’ tge gplz(o)(léo Hokn ? ﬁsg&lfa{/l%g ﬁr?eer:r%y \rq(i rclupar t88ss section,

fr Onst@@@fahombéﬁﬂl)()) rﬁa@ﬂ%@]anﬁoﬂ{eatsmwbw shapelba dapl(11D)is provided
{/\;i Fgestizvtel:r? Ph%dou(t:(gavz/(eillla(l)fl sytat\i/\(ll;ntap}E trl]lbg%{ POljltang I"El?g 1tnner1 \9vg[)l of output shaft
(100), such that output shaft (100) may rotate freely about stationary tube (110)
without causing rotation of stationary tube (110). By way of example only, output
shaft (100) may have an inner diameter of approximately 1.625 inches, while
stationary tube (110) may have an outer diameter of approximately 1.575 inches,
such that gap (112) provides approximately 0.050 inches of clearance between
output shaft (100) and stationary tube (110). Stationary tube (110) may also have

an inner diameter of approximately 1.250 inches by way of example only. Of

course, output shaft (100) and stationary tube (110) may have any other suitable
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stationary tube ( 1 10) is shown as having a generally
circular cross section, stationary tube ( 1 10) may

W 2008/080052 ot her suitable shape. A gap ( 1 12) PGI/US2008/079352
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provi ded between the outer wall of stationary tube ( 1

10) and the inner wall of output shaft (100), such

that output shaft (100) may rotate freely about

st at inapedifme1¢be) éncﬂﬁorl&)teﬂ/ﬂlihlheﬂéf(sﬁ@dl@ésﬁgd Femtiag*a'p((mn)fmay provide
stationary tube ( 110). By way of exanP

shaf Qny(dpgg;d amyurﬁa)‘f élegﬁanp@, nEOT GXanpls, statigpary tube (1 10) may have an

appr(())ﬁ%ll('{@t (%a%eljer &5 Eé}%g%zartreel I1|Oof aﬁéé Anar X elﬁyg}gi.%l%eter of

110) "nmay have "an ouf r oxXI ma

I nch@roﬁmﬁlﬁ loe8 irgaps, (orldh?) othérovuldib& ammfm@mmmatlhirmermore the
0. 050 inches of c|earance between tB t aft E)g
and BNgh qilgﬁlg}ey apgiop optey di@}etergffastha ?j o s(tatlonf tube (110)

%eﬁ%oh%@or@?tén@ Ql%lh’ge %}ﬁ of eséap(ﬁﬁ lpgtely 1.250

|nches by way ot exanp course out put shaft
(100) and stationary tube (110) ma\ have any ot her
sui t tatienapenba (B thes @8 )intagul appoufiegedil et &r ﬁ&) apisular plate

of ol 38} ieeurtasy e dibing, SfRatiio QP Y asurehis o) aegE's (118)

h av eth%ﬂ PUhS] cgﬁerd!;tﬁﬁﬁfeeﬁe\%esa&p [é%ﬁhlﬂ'ﬁése h}éy 1pORsddn & %@cure first
%n5| de di aneter of approxinmately 0.8 inches,

any mtnh@r Matet @bb e talithee heusorss of Eﬁiﬂlbhér(ﬁ@)’ e Stfttmal‘mh@ﬁ (110) is
di anet ?eé\rdf/l htg/%{? gl,ugeriﬁ?lo?qetbtegn Oflzgeprl (1. (%L s)u%h tdalt C{E’)pcr flange

st at "8 need Mo 2Sndi &t

the (1@ngtdpagés fikeSutR M TGS as hﬁ@%@berﬁnaﬂl(ﬁnaf@/ First annular
tube ( 110) has an int egral upper flange ( 114

) :
fi r sPlagrddpathuprestricty verigally; dovaweand apvemenhel %@iw@wube (110).

of gﬁ %ufa? ﬁ)latg Y1 ??)p%#%q% i Xlsﬁ foufd ﬁ{ 5Sof (steilt1041§13y %lbe (110)

thoug any otner sul evi ces or ues

us edadr@ss&eglﬂéﬁter burfRt addanefl the hphsitgeof gélarliﬁc) (609) tHahehe surface area
housi n ear box

t t.ub 10
i nsefhg 8/0’9 @ﬁé%amgr %"rggf(?}ét gﬁﬁm fan)gf%or{s however,
116 t
) P%rﬁy 3'33%%@ (1 45; H%@? dfahﬁ'RQQhét id aﬂﬁ))xi%@@l?@l?e. ;dgﬁeéés the diameter

annu be seen in FIGS '
Fi r sof Gushenradarglate €1 (6) bfﬁ)e prisent pemnple.cind furstr annglalr Iplate (116) is

downwar d no t. of stat
annuF‘Hip%bl ‘?:{%’gtn?nflt‘g%‘ﬁtﬁeﬁgyl gﬁ X'd‘fei}f T i éﬁt 8&?%1 SL\“&@& batures or
st at L iRfYatioHD Rual ?, bt134. a8y %8 of eQ&rﬁﬁE QhlyS Wl @per &IPS stationary

of the housi ng gear box than the ‘surface area
t hat tubol tD)b&a)pbeawcumd d);ﬂcuppteiovfdrafhgee (721 by4fpstenans, welding, or

h
aogegt%; rgl:éa%/ﬁi : S{holoac’ls a(r?s 1 g%liogglg E)C{\»ﬁeer flls gng%gés) e}]n#ee)xté?%%n (76) to
di amepps flange (74).

In the present example, a second annular plate (120) is positioned over upper
flange (114), and is secured to first annular plate (116) by fasteners (122). Again,
though, any suitable types of or alternatives to fasteners (122) may be used. It
should be understood that second annular plate (120) restricts vertically upward
movement of stationary tube (110) in the present example. In other words, first
annular plate (116) and second annular plate (120) cooperate with upper flange

(114) to prevent or otherwise restrict any vertical movement of stationary tube.
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of first annular plate ( 116) of the present exanple,
and first annular plate ( 1 16) is sinply omtted

W@kaohetober. Al ternatively, any other suitabl ePEBHHS2008679352

[00042]

[00043]

or configurations nmay be used. By way of exanple only,

the upper end of stationary tube ( 1 10) may be

secured directly to lower flange (72) by fasteners,

wel dsfgnd Onnlap§latBBaNg) aMbtiiclhadsiaRasshmgitt hy fpemglg which are
| oner flange (72) and extension (76) to upper

(74) sonfigor41to] cwmpkﬁ@nbﬂ@%n& tf@x&ﬁppfestaa%«ébdﬁat (0. Second
ann uélmanrula{O | pﬁétg s(<(9 %ﬁ)? 1?(? |§Hrutss i Ig)rn\?e% %Ya%on’fﬁ'g?ﬁ'[)e(* iﬁ(@?ﬁgﬂq rotating

114)] ard annul’ar

f ast engive 1§ bédbox AGBI nAltéthW@'l'y aaRotisdti sutbble ﬁéeymes, @mponents,
or alternatives to fasteners (122) may_ be use

shoudleyigss, errierhnigussmay hatusediodrey Ah D 4] Satlenfer:rz@l)e (110).
restricts vertically upward novenent of stationary

t ubey ( ,

F1'r ot G Hely bR BIoRY G RER o N W VEE, upper lange
(12001 14))(hpseraawmewch:ime1p1pm 1rkh acrfgmr(g ﬁlst)amwlapnﬂaﬁer(ﬂ 1@), second
othervviiag rest[éﬂt an‘\g vertlcgé_ statlonay

t ube? RS A ) dpayp P pRtEet! Oralfl%%“‘ienbr} Segxﬁmpi?ré/ alternative.
Wi t hing h'o{1§m§’ B?Qéa@gox o ﬁﬁy@ﬁx‘%o@@@s{r&'ﬂ H@Qntv@rdc\%méa‘? ARREment of
flats at the top of stationary tube ( 110). Second
annustationahatube ((12(D)bmduyecab'mgagmg upparfiamge £t Bb)i whide yasteners or
t ube fromrot n elative to gearbox (60). . .

Al t ew%]g{r}g\,, é,%(‘y m@/ny:sgt tvgxbnlcgl F}é}g{:ragrét {ancci) préven% rotation) of
COMPAREsHaby ne\ll €®Sby BiredtBCEHBEIAE upFBY {1 t Qimilarly, in th
pr event rg% ati \c/)(n (g)? yst z?tel onar yglt gbgﬂ?bllllgfge 03)0421|mllarr1y e
t he wmeredy ylusiaiiyd altsynativeeyension veferred & aboveetbere dhe ppper end of
abOVSatlon%r)? tu%gﬁ?erf)fJ é%@gx%d(d r%ct%yA’?o lgéér ? %ﬁeng) gbt%rﬂargt d’fnd second

in |T€eu o r'st annular

annuhiulplpadies (1 1301)7()7&%}/% (Qfﬁltttﬂ eld)lh F(Qﬁtl(brﬂ&tdaﬂ@&gal infovement of
this exenplary alternative, the housing of gearbox

(60) stawgnagy fubest(lyO) bajng Peeverisdrivalon ey dpage & )no\}léh@tﬁﬁr suitable
71 anbRtep ) pporctipfio oty e e, T el oo RBEY 1o secure

rest ftbt@dnah:l)pm&dl MB rélated torg'e:‘dﬂidiﬁ 60 willcbepappunt to those of ordinary
rotation) of stationary tube 110) by directly

engagfiilhép ﬁﬁﬁé‘rmf"ll%@%th? te.E‘Clilll!%S heteit | arly, in the

nmerely illustrative al ternatlve version referred to

abov §ta‘f¥6ﬁ‘5 the C(;l' F@e ﬁfrf}:g Dlcestat %}%\ﬁ{% (fﬂz €tHrodghl Which wires,

i s secured dlre wer flan ( ot h 17 rst
and sabondluarting, atc. phat Bspdssdd. 1Bxtedde) (Hayf meowmtmg theanber (70)
bot halrsgtd%%irlgsnar?no%eXi%rgt 27??' 2% (I;rvl\e/rrlltinolt‘IG. 5. openings (71, 124) are
substantially coaxially aligned when mounting member (70) is secured to gearbox
(60). Thus, whatever is fed through opening (124) (if anything is fed therethrough
at all) may be fed from opening (71). As shown in FIGS. 2-4 and 7, stationary
tube (110) is substantially longer than output shaft (100). In particular, a lower
end (126) of stationary tube (110) protrudes downwardly past hub mounting
flange (36) and the lower plane defined by hub (30). Lower end (126) of
stationary tube (110) is threaded in this example, though such threading is not

necessary.  Exposed lower end (126) may be used to mount a variety of
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stationary tube ( 110) being prevented by |ower flange
(72). Still other suitable features, conponents,

wW@l2000e®52 and t echni ques that may be used to SBPCU/DS2008/079352

[00044]

[00045]

[00046]

[00047]

stationary tube ( 110) relative to gearbox (60) w ||

be apparent to those of ordinary skill in the art in

view of the teachings herein. [00043] Stationary tube

(1 ddmpotehishsludingebitr @t lidpiesd toca b[hﬁ“ébm (é @r Qo gvhisihi olariety of

wi res, cables, plunbin etc Ext ensi on

(76) CHEPARSTIS LY b ﬁéﬂ%&ed@v@)deﬁp@é (@) %e@llbhe Gi5esaibRg In greater

(71)4 F ngs ) A6

()T s ey SORDTSSb by, HAE)t Shmor.

(70) shosldsbeumddrsto«)dgthatr bioxe (s&@bnar?hmbe (N‘(Ht@@/fern(}tsrofeéfd and 1s

;Prgi;flwgt)ea pgtgbgr%flé( % r(tﬁll%l]b\%ﬂ tg(l)t?t%ril %Oﬁg%‘%ﬁg%?t jﬁ-llg %l\'rl'glgm (10).
g@h iffo %@n‘%d 1§ IAtdr QRA{ M6t t) WBR afso 1109-9)){311& h this example.

subst tirally longer than output shaft (100). In

particular, a lower end (126) of stati onary tube (

110) Ilmnmerwssnaje\gampj‘pyldpébttmamthﬁnmttnmgnfeneam@etatmnary tube

(36) d the | ower ane de Ine v

nd (136781 EAFTER AR HEL60 RO ImOB e TERRR RAIa T the presen

t hi seﬁwmh%webaou%a&xgch 28hfsqﬂmla@d b&wRer st@ﬁ@xﬂa?§&[ﬁé (110) and

Exposed | ower end (1 be used to nount a vari et
of colmkm@nn@ng Iﬂﬁngméﬁﬁig Is owldtbq prdargeod hag k}spramg 6+34) of this
(e.g variety of ¢ nent

nou n?Xé’lH}p?e Ics %acttsec nsver(SEC%(ivemento nﬂ) Y54 egdgﬁl Olle also permitting

gr ealy moeitaigl {140t 036) a@d QuB (30706 Erebly Gbtat/ db@[mﬁatloalary tube (110).
sprinkler head, etc. Furthernore, it should

undefs slyen tHAG- §i heve ashes Abi0) and paetpingr ring ? IddeEeshist vertical
t { I
ro %Své’}ﬂ&t of Hegﬁlli{ ﬁ%fg Ot(ﬁ dofRe é#oféf\‘xﬁ??)}lglgggioméﬁlghgty of other

rotating conmponent fan s\ st
Mo unaleindtive | cowponeris n{ay 26) pravided desecenattationtgt wibe 4110) and hub

t hi 441
TN S T —
t Ubesté,t](;lnaég)t)ub@n Iaﬁd GENhoRhtiPERIRY39f hub mounting

fl ange e present exanpl’e, however, a
bear i ng (128) is provided between stationary tube (
110) tahetHi UrderntobAgro ﬁmgeree@@}; thastaghoary dultyel 1 10) may provide

under st ood t hat earing : "
ot Pies AL verehviavemanteord Dy SRRRy aay g arict o
al soadeessatitd iong fanudy sIERUMD) B8d hlpasngee (36) opmng_bubq 38).) through
to freely rotate about stationary tube ( 1 10

showrhich aigegsicity, frthgaperugiah sEPROTS Gidsn glcamathsi mevlded to such

ri nga&ll:gé%)le{esf:ﬁlj&?etrm&eeftélﬁﬁ\lt shaft (100), gearbox (60), hub (30), and

associated components may provide rotation to drive fan blades (20) without

substantially interfering with the above-noted aspects of stationary tube (110).
Fire/Smoke Detection and Automatic Shut-Down Device

Some versions of fan system (10) include a detector (200). Detector (200) may be
mounted to lower end (126) of stationary tube (110), directly or indirectly (e.g., to
a platform that is mounted to lower end (126), etc.). Detector (200) may thus be

mounted below a lower plane defined by hub (30). Alternatively, detector (200)
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novenent of bearing (128). O course, a pol yner
bushing or a variety of other alternative conponents

wWoreapo0490pr ovi ded bet ween stationary tube ( 110QCHEOS2008/6079352

[00048]

[00049]

[00050]

nmounting flange (36), and there may be a variety of
ot her rel ationshi ps between stationary tube ( 1 10)
and hub nounting flange (36). [00045] It should be
undenst imodofumtedrot benéan tiegop g htb §30)stabdl wraanypdrulaege (74), or at

(110) % %ldc poth a non-rotating feature (e.qg.,
| owey 8HET uitgle 1ogdton) for attaching a \ arieh of

accessories to a fan system (10) and a passage (e.g.

ope &&t&l?ﬁot) ur?&f bb éd?ﬁrﬁHﬁi@atN%l}pQo@l@&t\ﬁlﬂf?b&?{trol box (80) in a

urt er st support, flui'ds, ‘etc. %m
pr owiadety dfowsysc hFacinst®sas, iops .or Fuore heiresolees . tppextiding power to

Comblibir Mg Re Bty ontveh siiL PR IRER R0 e, or

( 20)otivdr tokMt o$ dbiShRicafibh Yhal THeeed Efoni @etattbh (2008 through opening
above- not ed aspects of stationary tube 110). [00046|

Fi r él BhoKstabenaatitm(1dAY and to pEeyiEd @ﬁ@(éwomé\ﬂﬂteé component
[OOO 7c]81r1t§§)12n€(8§/ 8{0&?&% z?fseg(ageg% ¥§1th r%(cg‘lgl}ndnfb% ﬁjgwﬁao V\(J)enrtrol box

det ect € nount e

end (§426) Apérnstiadly odaeytof UREO) rriule)mndllnroe&‘t It(y cm»mlrol box (80)
i ndi rectI}/ (e.g., to.a platformthat is nmpunte
| owerirderdly LpwR angtwitble ey et oF ‘?‘ﬁ@@?e%myl/”’fth‘tfg“)ﬁe it should be

I
rmuntn%grsg)%dcmgn‘ffl eot\égc{hg%s?%geééjﬂrr%; Hglgctgy (j@)@pn{ﬁ@e ‘used on virtually

Al ternatively e nounted ©on or near
t he 4ng namﬁystumh ah3@ped oot recessady bapped witharfge systeth (1®Orthat has a

t th t abl e | t 0004 t ect .200 .
rmy RIBRT LR oy ARG ol 0 EAecii FBI REi5% he0g & rotating
' n aou\(éffrs'hgltl ¥n&@h r}é‘ﬁyl%tatlﬁ et LBRC SviriRY %‘o/ﬁﬁmnagt@ct(‘ﬁ‘ 029@) may be

for providing power to defector (200) and
com’passedathrmjglﬁranabpﬂfnmgsug Nk ﬁmmmtatm&cemral( Q@’e) Qf the motor.

t th ti
Sef e%fegt{p ;fﬁo’(efgys I;Tl'%Eg,?lS %te&‘kpé %%aafé%’]usn? g(?l fl]lngrdt?g{ 90tq]m1ted to
tubg, fiudithe cARDI bP faﬁl' g}@{éh{ E)l@)@a\ﬁlﬂl 684dscAbe® ATBrelich@Etail belo
box

conponent of control or to a separate deVICG
in cwlmrtmmuhclavvaﬁnwwﬂ bé apmmcrrtdb thysg of Soginark| skalf athevast i, view of

deteFl g é} %rly communi cate to control box (80)
wi r eNeEEFYMEY Y any suitabl e devices or techni ques.
Furthernmore il should be understood fromthe teachings

her et Rvitl b teippescted B )etevry (R@0)usgdbopowtred bglalsgli-contained
any fan system and need not necessarily be US%d Wit h .
f drptiepst éﬁcplg-)lf-f:qﬁqm%é)agery may be provided with a “low-battery

warning device (e.g., visible light and/or siren, etc.). Still other ways in which a
detector (200) or similar device may be powered and/or communicated with (c.g..
alternative structures, arrangements, configurations, etc.) will be apparent to those

of ordinary skill in the art in view of the teachings herein.

In some versions, detector (200) comprises a mechanical heat detector device.

Detector (200) and control box (80) may be configured such that fan system (10)
will automatically stop operating when a fire is detected. While the present

example discusses a mechanical heat sensor device, it will be appreciated that any
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stationary tube ( 110). For instance, in the case of a
fan notor having a rotating outer shell and a

W@0090¢1082 i Nng central core, wiring to/from detBCI/G82008/079352

[00051]

[00052]

(200) may be passed through an opening in the

non-rotating central core of the notor. Exenplary ways

in which detector (200) may be used, including but not

i mdtl%il t%;% bfcht@msd i vient gQla rﬂérefyadheﬁﬁ{@il @Bat(s¢or device, etc.),
Wi | scribed in greater detail below, while other
\NaysDrvﬁHYI other §m§a¢feﬁ‘i"1¢€‘oﬂtaho%ép%‘ﬁb1§r@| §PAFS 08K{qr| mprg conditions
t he f I
R Y S S R B L IR

DO}/\?ﬁ@ﬂlabl‘jtalahS@de{m devied by tveryy of $uaﬂnple only, a su1table heat
se contai ned battery may be provided
" | owlergtar edeyicean Qg sy iac BKe 56%}1’ hegt ﬁetﬂcm q“-’@{rﬁe from System

and/§etns§r é%o)dﬁgﬁes) Ilh§ 15' | Rérﬁ%ve!ﬁya?%'&h ngg‘o?heat detector or

det ev ce e po ed and

C0mﬁéﬂicﬁ@ia@dae\ndstadﬂf((rele@ctoal(l(m)nat ive structures,
arrangenents, configurations, etc.) will be apparent

L caciOnGanHERCh R 5n osOTPler et (GOPLf gt THL Py ppgd increase

(200}, (&APRALFESBR WBUTRRLRBle HPRhERkEEE RkredeViuFRcient to t
Detectorﬁ?Zgo) a%gagontrolﬁgagﬁ? 80) may berconflgﬁ?%do riger

suchn tmmonfsanbssyéetecrtm( ﬂayow Thiy abg omr%@ateyy st4p per minute,

operatln s det ec Wi

exarfpPe ’%@E@E’s]s% £n rr%lgwgh?r Seﬂcg r?g’etr ngélﬁsagr eee\?l{egie%%l?le for the
W i Rgos@P I 88diabeeh éhiallicany BéiRghctivaRel Bf ichpatatseixoasing at a
deV|ce (e.g., a nerely electrical heat sensor device,

et c.ipic drat apeastsherthrsppeldorataleddiesor K0)| Bapphsr a0 by the
Sensl%m%@reduﬁg 1tm:f{ gxc)%gcﬂﬁgg %@Eﬁn %591%'1@%%| %ﬂp"(&lﬂatfew ?3_5"} .

(e used fon to or In
I|eu of a nechani cal heat detector device. By way of
exanpl @hanleysiorss, detbttabi280heanpritet estoke detertos Rpyvay of example

SonBEHY cActastor @A mak compriss, g LD EiAsR Rt yoRe g Eror with a
ot h
€ %%iﬁeﬁﬁg%xﬁ E\?af’r%bege&fﬁﬁ{rms RE. Well%sﬁ@h&k%ﬁéj ARérnatively,

det ec Inone merely illustrative
ex anmiyeothdestlﬁtrabl@rsn(cﬂg@@etacmranay batsd. bE/urﬁlerrapned as noted above, a

|ncrease i n tenperatur of e nl

r at eSTB9Ke SRIFEASErEnR Of EIF@H%/’ V\g(y()t) rnilagfgé‘? QE, @g 6%‘%? neﬁ{/ lower end
det eqbgy of %Qt@()nag@ﬁlb@@ BPRr Qe WRER! YFok4RstiRE, Ml dibiefly exemplary
apprOX|nate y per m'nute, or such other value as

i s degredesaticradl @VFE@DA(ﬁgsplratmg smoke detector, an aspiration pipe (not
shown) is fed through opening (71) of mounting member (70) and through
opening (124) of stationary tube (110). A free end of the aspiration pipe is thus
positioned within stationary tube (110) or protrudes below lower end (126) of
stationary tube (126). Detector (200) may then be located remote from fan system
(10), within control box (80), or elsewhere, with the same aspiration pipe being
fed in any suitable fashion to detector (200). As noted above. a remote detector
(200) may be in communication with control box (80) via one or more wires
and/or wirelessly. A fan, pump, or other device may be used to draw air through

the aspiration pipe, to assist in air reaching detector (200). Of course, there are a
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purpose. In addition to or in |lieu of being activated
by tenperature increasing at a rate that exceeds a

W@ broeskoszl rate, detector (200) may be acti vatROI/b§200$1¢79352

[00053]

[00054)

[00055]

tenperature itself exceeding a certain threshold

(e.g.. approximtely 1350F). [00052 1 In other

versi ons, detector (200) conprises a snpoke detector.

By wayieSfofexamatlife falyin WigtE aldefecto? @sz)o%,readﬁelc@mme@ aspirating
VESDA(r) aspirating snoke detector with a |aser i

det emdkerdetdsiarbar othery tyxe rad] desectarc magf beNgregiporated into fan system
Mass usetts. Alternatively, any other suitable snoke
deté§§0r may be used. Furthernore, as noted above, a

snoke detector version of detector (200) may be

mountadle o iegdoday eladpdes @dddd26) (200) moaide araxtion ubeonditions
( 110) or elsewhere. For instance, in a. ner

. el
ex erfonapigny w[})qhe%ré]ﬁ? é§qcanasoTheateWEgBNr? YIS gilr?ﬁgthat exceeds a
sSNno S
. Kﬁreﬁﬁ'&lﬁ,‘:ﬁqg Eem]?é;ef)ﬁfeggeﬁ{éx@&dmgpfthﬁ%ggld Bgﬁ)ﬂ@g)rr]%s%ncfee&f smoke),

hr ough openi ng mount i ng nenber (7

t hr alegetap@200)ngay dReatofelys batomnargd toudesedt oliked conditions that are

1eE 180 NS cep gl on BLFE | SUNS BRRLLLOTSH
end tgf%%sG(%f &H‘ndﬁ%%ts,' Qﬂaﬁe}égtrfbp%eée%gemly bR IgiEddOfo (\(/\A@(?%il}l%']ﬁéf one of

t hen ocated renote fromfan system (10) . .
contthekbdaextyp&0)f, conditiohs efhrthermpia, hiladhe expenples described herein

aspi ration, pi pe ' fed in an ui.t abl e fashi t

et et bR D rBies iR Tl Far BB B 3B detector
My (060) haSOAMARAGRL B8 Winffdufdnty dbteboX (£Rly \tf dotB@e types of
or nore wires and/or wirelessly. A fan, punp, or other

devi waditeys.be addigdn toouindieuaifdetetingigndithans 4k iaragqnsistent with
pi pe, .to0 @assist in air reachi et ector a1
Cour o< EP et RS D e AERGLR ofloraflary skt n he
whi cli @ ek @€ tHRItedcRRR): heid. her a VESDA(r) aspirating

snoke detector or other type of detector, may be

incorporated into fan system (10). %8%053] XMile the ’
f or elfohngressumprBRlcot sigNYdiEr taictop o)) B Hetrigger ashut-down

det eiegh%e Qflatﬁ&ﬂl%is Lk P OS50 Sh NS0 Piubbn Actelfidh bSGitions that

as t tenperature rising at '‘a rate that exceeds a
t hr emhebukistemevitlempier. adliemaiitg e  signad dedi defeetor (200) may merely

threshol d, or the _presence of snpke det.ect or (200 .

my GEeiGPIEN ! BT SO 6P ¢ LS HaYEaYTGUp et Santy siopping

Cond&t L QRRoHaBlp A BIORST SE8MI Mt BetBeth? {2@0) Ry @etuekd to trigger

(200) may al so be able to datect all of the above _

t ypes gofergofndi etlﬁrgnés;.g..amggqe@dom&zed] @@@gl@anie{nyl/obgommumcate the

Lim }t)rggentcg o(fleat E% ok l!)éja?tﬁrg Qi%pe?rtment, etc.), in addition to or in lieu of
affecting operation of fan system (10). Still other ways in which a signal from a
detector (200) may be used will be apparent to those of ordinary skill in the art in

view of the teachings herein.

A fan system (10) with detector (200) as described herein may be configured to
permit normal operation of “early suppression fast response” (ESFR) (or other
types of) fire suppression system sprinklers. For instance, in some versions,

detector (200) may detect a relatively rapid rise in heat and/or the presence of
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the above types of conditions. Furthernore, while the

exanpl es described herein relate to detector (200)
wa@lea0e049062) condi tions that are consistent w t hPEI/U/52088/079352

detector (200) may alternatively be configured to

detect a variety of other types of conditions, in

addition to or in lieu of detecting conditions that

ar e ksl stcgndwitb od stdw dan Syﬂhnadlt))éra&airdimgly, before a sprinkler

conditions will be_ apparent to those of or i nar kill

in tyeemydeteots ww 56¢ ithbeat GAYRT HGPTRENES H @s%sﬁ’fteﬂﬁr (200)

t he ty I 1RO e%@%d' 1% tri
e {RECSRA bEXATE 8 SmBlNaloh AT U FREICR(A00 oy wisger
systsasch @]s@);temanaacﬁlitﬁm mpnnnde:mefmaf&mmg operaton oﬁﬁaen system (10)
that are consjistent with a fire rnativ

i gridil/oF {IGRECHIBE W OF IO OYPERRY sl DrAaise gigetcr (200) may be
rot af oLy FZ) y] @fo&%ﬁg%ﬂa%g)l df%ars ls?%%eqm ) W MU ersions. without

necessar| sto al so appreci ated t hat
a si @nahurfwamigdem}eanpptl(eﬁﬁé)s)lcm dysteusedr tr@ytheugg:@mna,mlcatlon

gener fi.re alarm(e.g., trigger. a ed. fire
al ar‘?ﬁa]%\ﬂ?fll%ers Oéé%ﬂ% ﬁ’ﬁ?%retnﬂge’%?'&lgr%%n of“a fld f ™ to a
| ocal fire departnent, etc.), in addition to or in

[00056] | i eUn@fac@frhtetdrcd DetRebAbh®AuRimdti@rshay-Poem Hehdde  Stil |
other ways in which a signal froma detector (200) may

be used will be apparent to those of ordinary rlll in

[00057] t he Aftngtpd valwﬁ,offalt hesteeadAPhgd Hisr Sresen| GoBBB|c AORRRSes an
SySt c@llgllog%etéqd (t38 deltnet%g%(/eétzo%th argﬁﬁl%[c'[ ng ﬁﬁéaﬂt imbalance

Pe-'con gure ermt norna opealono ‘early
Suppcfcﬁﬂﬁioﬁﬂacfcﬁ&tome&@rﬁ@ﬁﬁ)emaj HESER)a I@t@ralcatdrté‘tram(yp%uloﬁg from the
fire suppressi on system sprinklers nce

t
Sona VB Ly o e GG S0 Hae SRt Bt SATTaP gy (59

rapi @ik S cél@rolﬂ?éi‘ér aInd) Qg 1ﬁ@§ra%e§1@@%ﬁﬁ@lk8®x §80) in @R present
stop or slow fan system (10) "accordingly, before a

spr i edalnple, Sy sherd e tvaderstoad rtbasi adcelemenetar (RBAX may ddtomatively be

bl acBVRle0 o miceiTe T e et e (SRl 6 hefiomp! box (80
tri grgt%; beYGR eﬁat%%ﬁ(g Eitheaddhddeano tféh Wstérﬁ‘ }ﬂO)%‘ﬂ 1&fated remotely.

af fect1ng op ration an system (
t ri gother ngitane lm’atlnm dort ypeterohetal éB(?fﬁ or(]i)va(gfo @f sigcorporating an

detector (200 |mted t affect

oper%fFFISW"bq‘t f@ﬁﬁgﬂg? A EATY™ q%h‘r@ b\?earpgflrgﬂsﬂglqoﬁe gf ordinary
ComMyl Gadht RE il dNe @labiBihgdiRtiges or systens, or

may be in comrunication with devices or systens that

[00058] are Ir:o\Ewlle)ée lai)grletha%/ednt?tht 'Ithgpeegrehae rvgrllenty of ways in which a signal from
accelerometer (300) may be used influence the operation of fan system (10). For
instance, the signal from accelerometer (300) may initiate a controlled
deceleration sequence to bring fan system (300) to a gradual and controlled stop.
Alternatively, the signal from accelerometer (300) may simply cause power
supply (88) to be disconnected from motor (50) (e.g., by opening a switch on
circuit board (84) or elsewhere within control box (80), etc.). Alternatively, the

signal from accelerometer (300) may initiate a panic stop sequence in which

power is used to force fan system (10) to stop immediately. Other ways in which
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[ 00056] I npact/ I nbal ance Detection and Automatic
Shut - Down Devi ce [00057] As noted above, fan system

W@ 1@p/0¢H052 he present exanpl e conprises an accePEr/oa®I&079352

[00059]

[00060]

(300). In the event of either an inpact or a
significant inbal ance condition, accel eroneter (300)
may detect a |lateral acceleration resulting fromthe

i ”paaflfslgﬁzﬁl froiBadcaBle®ymaed(30ay ngenik asaomfi@smenthc ngreration of fan
gnal to circuit board $84 Wi | e accel eromate

(soo»)vsﬁegl {190 e H heeapPerenb I Hiess oF opbRary g6)! imihergt in view of the
pr est t eré 1?3(5 gwlﬁgg(y Ib?t EﬁeHQQQrtﬁgtqgg 5$1hﬁtw ot accelcrometer

acce er o ative e prOV| in a
sepalab emapte hdusthiblachpentivarf aneptyble éme( i’noymbadmde movement, or

control box (8Q) may, be a separate nodul e either
et B SO LR TERDRE Heiaf Bty SHGL BHYTCEy her
suitabl e | ocations for accel erometer (300) or ways of

i nc OFLﬁﬁfe%bfégt(ﬁtﬂe AR BLORBL&sith 3O abfiQom@idr %203)9 ‘iﬂﬁﬂdjustable
(10) wll be apparent to those of "ordinary skill

t he fantsyisenvi(Edy ofayt be cbaﬁg:ttremgshdnénmdrffer[:lﬁoorﬁgijlthrls sensed by

will be apprec d that, th t
w1 be e laied (el hoe oy e SveE St oL VS
| nf 1| BBHLE& (L h€a QRAIRLHORecOferdiBR iF Y81 §Mdnd 08 (E @r caused by a rigid

i nstance, the signal from accel eroneter
i ni tétatrectincmnvinglihiedindetaling mthwnthS@qﬁech@nthbadﬁﬁ (3. etc.). the

L BRI S P 0P By g

Si NMPic¥elCRAIMTErNOVEY d&eRPh )éhél&&iecél@ralﬂan dh SEOBREDE QH))f(E <gm caused
motor (50) (e.g., by opening a sw on circuit

boar d
( 84)byotlyisigsiehtie beunging pff Qfo?hfwoblactfo@%)s@?mrfétW)(80) may simply
Al t er,nat veI S al 1€ V.
i ni t19 efiaa éﬁrlnch odﬁ%ééﬁgng%hﬁcﬁwt Bﬁ%@grtérﬁg&)mga ete. Of
to fanee, ﬁﬂyl ofies seitabld O9nttcd redpopsd mTamtrauﬂ eésponk eay be used in

ways in whi cha si.gnal from accel.eroneter (30

usedreﬁrr‘ﬁqsﬁéﬂcaeVf"iﬂ%yo?fe?‘ﬁ’tdﬂtﬁ’ﬁ‘sof 'f‘ré]?'Fr?f?Eet’eaSPr %‘)a% T‘Fema“v‘ o
be a@o@?l Rt O2bhPREY (Efe L@E(ﬂ't@@@écﬂfﬂﬂ of 1he abB@e Atkd kbnditions or
view of t eteachlngs herein. It wll also

appr edleatcedththaindittemssensi tivity of accel er omst er
(200) may be adjustable to permit an acceptabl e | evel

al ance, movenent nor t act wi.t hout . .
7 a1 SDREr TEYE PG B rsaryEig <arBs et aicl® Trbugkdvention.
Fur t RethePrRapth@otsN @ etk efetHolat ardn @y s@ns| ddstiibed Gbrein may be
accel eroneter (200) is adjustable, fan system (10) nay

be censbinglished Wheppioyriatefmedifeations iy pno RS cSERIYSHHY 1 1 the art

without departing from the scope of the present invention. Several of such
potential modifications have been mentioned, and others will be apparent to those
skilled in the art. For instance, the examples, embodiments, geometrics.
materials, dimensions, ratios, steps, and the like discussed above are illustrative
and are not required. Accordingly, the scope of the present invention should be
considered in terms of the following claims and is understood not to be limited to
the details of structure and operation shown and described in the specification and

drawings.
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accel eroneter (200) may produce different results. For
instance, if acceleroneter (200) detects a significant

waele@wehersri on in fan system (10) (e.g., causedP@lyUus2008/079352
rigid obstruction noving into and staying within the
path of fan blades (20). etc.), the control box (80)
may force fan system (10) to stop i mredi ately; whereas

What is clafmé@ricel erometer (200) detects a slight decel eration

in fan system (10) (e.g., caused by flying debris
bouncing off of a fan blade (20)), control box (80)
may t down, to a gradual

1'haI t/j?lte{'EOJ “321 %%ﬁ@ S?%rfﬁl ?Hﬂp§1§1?% O course, any other
sui tiapl e £y, mlerdileSﬂOmbes amfgarddriokotaesponses may be
used in response to a variety of condltlons

Fur t'her m@uraézﬁyogﬁambb?é%rr@w@ﬁﬁfathe\b@ to accel eroneter
(ZOQZ) may, RRUSEde t%h@%ﬁ@?ﬁe aive Qtsl&ﬂeu)ﬂﬁpi\é@ QQt)f%da ble hollow
conditions or to detect other conditions.

Havi ng shmmputahdh delsrein biadhatlm ousutelthid ai lrlfremrsmo“flcattlﬁe with the
present in t her ada tatl of t t ho

and syst &E?F’?H]g rﬂlgrséf’tﬁmrfg)?p%rg %6%%6 Heb Vlaqﬁe hollow
appropri agg mgaﬁlg@@tl ons by one of ordinary sk| I I i n

the art WIt%OUt epart| ng fromthe sco&wof t he

preddnt iavetiohan. tulSeusedsd dirowghe theplnliont ogtput shaft, wherein the

nodi fi cati ons ha heen ned an ot her s

appar ent %?)t‘qnﬁg'sﬁ‘%gk"rslﬁogﬁ‘s' dqﬂere%lﬂn ﬁ%?na%g?mfﬁclh()ﬁ&” output
t he examgf ro@ROMhdTEINttEe stERMIRY} fube Hefin@taBbh@lilinal opening.

di nensi ons, ratios, steps, and the |ike discussed

above are illustrative and are not required.
A h o '
"bgcgit;nSI g \!Stg}n oﬁf C?&é]?‘lgg fgithe%rr&%nﬁ)rr %ﬁlgvrat %B“Péﬁﬂﬂt n{%nplﬁ o%&\&@m the

hub mountihgesi st a9ckcedd thahdaolldwrotigat sleaft, Mehectdrt etiel uboik Secured to the hub
structure and operati on shown and described in the

mountinggpéei fi cati on and drawings. Wiat is clainmed is: 1. A
fan system the fan system conprising: (a) a hub,
wherein the hub is configured to rotate; (b) a
3.pl urphd fay s@steihan chiiade svhiendmthedirive syftemhwbiprise)a motor having an
drive system wherein the drive system conprises a
internal rptgy M} BRI SRR out put shaft, wherein the hol | ow
out put shaft is in comuni catlon wth the

4. The fan system of claim 1, wherein the drive system comprises a motor coupled

with a gearbox.

5. The fan system of claim 4, wherein the hollow output shaft extends through the
gearbox.
6. The fan system of claim 4, wherein the gearbox has a housing with a top portion

and a bottom portion, wherein the stationary tube is engaged with the top portion of the housing

of the gearbox.

221 -



hub, wherein the drive systemis operable to rotate
the hub via the holl ow output shaft; and (d) a
wWee@biens2 y tube inserted through the hol | ow oREPUS2008/079352
shaft, wherein the stationary tube is configured to
remain stationary as the hollow output shaft rotates,
wherein the stationary tube defines a | ongitudina
8. OpenT}EnganzsysteEth Eiafin Sy Furdtier Qontpriging at, ledsulohdi@late secured to the
nprising a hub nmounting plate, wherein the hub
housing «rtouhlﬁtgeﬁﬂvogﬂ atherairs theoplateets eantighiedngl Testiichyepigel BRxement of the
ein the hub is secured to the hub nounting plate.
SI:anomryvmgéThe fan system of claim1, wherein the drive
system conpri ses a nDtor haV|ng an internal rotor and
an external stator., he fan system of. claim
9.wher Bisfap ﬁ)éSt%FFHO\]?él%ét lé’ll?f’r@H’rr‘BF |S?89nady Aeds S@&Eﬁﬂ“@&y round.
with a gearbox. 5 . The fan system of claim4, wherein
the hol |l ow out put shaft extends through the gearbox. 6
10 THEhe]c fan sgstehefnictiimcll, aiheredn thetsertionarytthiee bpesar fopxnthasd a bottom

housing with a top portion and a bqttom.pqrtion

end, whergheihg .bﬁtt?rﬁénépéfheéﬁﬁéwa&mb'ée Prgtréﬁf‘égﬁiﬁi’“ %doetqh’tbt he top

portion of the housing ol the gearbox8. The fan system

of claim6, further conprising at |east one plate

s ecuiFled fanosysteen bukiimg! . dbrthereccyensishaxa bamarieh buhang interposed

confl to restrict vertical novement of

bﬂ“@m]$ﬁ§u§?gf}8ﬁgPV ?yggb ‘9. The fan systemof claiml,

wherein the stationary tube is substantially round. 10

. The fan systemof claim1l, wherein the statlonarg )
13 ubeTh\%l§araSYS(§‘pn eafdclaim 1a fwaher cipnenigingah dpyniing yaember having a

hollow eﬁerb sloty Xv%nndlaﬁofhfthlaﬁoat ?{en9|3$r<i¥flltlé§baelfﬁé rr{l’aﬁg?ergg ow the

an systemo rising
a bearing or bushing |nterposed bet ween t he hub and
t he statlonary t ube. e fan s stem.of . clai.m1,

[¥urt hbs @bﬁi‘ﬁ"?@l‘?{gdél%@ntw Finehp ?naﬁ%mnﬁb ogetpg 19 he hollow
extensions SERF n%tl el ﬁ@i@%&t%ﬁ?ﬁal?(ﬁ%ﬁ@' AMhAghidHas, @be.

ongi t udi openli ng. stemof cldim12,
wherein the | ongitudi nal opening of the holl ow

14. The fan system of claim 1, further comprising:
(a) a non-rotating plate secured to the drive system; and
(b) a plurality of brackets secured to the hub, wherein the brackets are

configured to rotate with the hub, wherein each bracket has an inwardly

extending portion positioned over the non-rotating plate.

._.
N

The fan system of claim 1, further comprising:

(a) a control module in communication with the drive system; and
(b) a detector in communication with the control module.
16 . The fan system of claim 15, wherein the detector comprises a heat detector,

wherein the heat detector is configured to communicate a signal to the control module in

response to detecting a rise in heat exceeding a threshold rate.
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extension is substantially coaxial with the
| ongi tudi nal opening of the stationary tube. 14. The
WO 20099y®52m of claim1, further conprising: (apCHUS2008/079352
non-rotating plate secured to the drive system and
(b) a plurality of brackets secured to the hub,
wherein the brackets are configured to rotate with the
hub, wherein each bracket has an inwardly extending
7EI)_orti on positioned over the non-rotating plate. 15 ..
1 7The Fhenfagpystem Qffclaima] nviherqin b deledonpMRIIses an @giraging smoke
contro ) ' ' . ' dr i ySt.
dercctor, SRR INCREHpEnd SrSRETELER KT SR I FofiEAEAR SR (o the
control mo@eluirespdnse tbeedtang ssygkeem of cl ai m 15, wherein the
detector conprises a heat detector, wherein the heat
detector is configured to conmmunicate a signal to the
1890mfl82| £ARP {eﬁd b clER PR SehekQn dRL @Efebidd cBmiphis® A aliRRfometer,
exceedi ng t hresho rate.17. The fan systemof claim
wherein thB, acekleromiatert isecahdigantloto campuinge® arsignspita abd nontsrokedule in

detector, wherein the aspirating sno detector is
response e 8l IPEACE BT s SYSEPgRAP P Alpies of it Ppisystem.
nodul e in response to detecting snoke. 18. The fan
system of claim 15, wherein the detector conprises an
1 %ac c el gurosystear, thavfaersgstemtchmpaisiogl er oneter is configured

to co nicate .a signal ,t.o t control module in

resp(ﬁﬂgg ?E‘%é"fh&':el”il Ip tgtureé{:} "8t he fan system

or gm)i nbaprpgry 6f fahBadedmosytetiesthelib; A fan system

the fan systemconprising: (a) a hub, wherein the hub

i s dohfi guddee Hstenpvdeeein hy)driyesly sie@l Gomprises: f an bl ades
nount ed t? t he huoi?(:5r (c) a drive system wherein the

drive syslém c%rrpprl Ses: (i) a notor. (ii) a gearbox

comuni cagij)vel ¥ oeaupt eshinuhitatiey o@ipdd @il (e mbr.and
rotatabl e holl ow output shaft communicatively coupled .
with the gear b@x,otaWthrlmlw“t priPHothRB OB Bty RlyF goupled with the

further comuni ga%&xel %h@rgfﬁgl e, vvihgﬁo\;,he%l;e}yﬁ[h Whet e further

the drive systémls oper ab to rotate t b via the
hol | ow out put sdafrunicaticely coupled with the hub, wherein the drive system

is operable to rotate the hub via the hollow output shaft; and
(d) a stationary tube inserted through the hollow output shaft, wherein the
stationary tube is configured to remain stationary as the hollow output

shaft rotates, wherein the stationary tube defines a longitudinal opening.

20. A fan system, the fan system comprising:
(a) a hub, wherein the hub is configured to rotate;

(b) a plurality of fan blades mounted to the hub;

(¢) a drive system, wherein the drive system comprises:
(1) a motor,
(i1) a gearbox communicatively coupled with the motor. wherein the

gearbox has a housing, wherein the housing comprises a top

portion and a bottom portion, and
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(d) a stationary tube inserted through the holl ow
out put shaft, wherein the stationary tube is

w@obiogposed to remain stationary as the hol | oww@UUR2008/079352
shaft rotates, wherein the stationary tube defines a
| ongi t udi nal opening. 20. A fan system the fan system
conprising: (a) a hub, wherein the hub is configured
to rotat gjii) b) a aotplablediollbyw @itpiftahafhlcastesinimtinglgdotpled with the
the hub; (c) a drive systen1 wher t he drlve stem
conpri ses: (i)2&ht orVherin) Hege ?I%& vEly
coupled with the, t 0 w oulput
housi ng, mherelnI?E&gﬂgﬁgfﬁﬁiQXiwﬁ?gggﬁg ?@Eﬁﬁgﬁfﬁggo P
and a botton1pﬂmﬁﬂmnatapdﬁdmn&aamnomaﬂdbMéehoiﬂwmhwc%\Mun1\

out put shaft co i cativel u d th the rbo
mhefeln t he ho?$naﬁ%ﬁvﬁﬁﬁe ygngg%§¢ﬁyﬁﬁgPuin At and”
co mmal' cat imaby. §QH9<lh afleMéd b MEbnoIvRELRIpU shat, wherein the

hol I'ow out put s haft has a top end and a bottom end.
wher ei n thaichaiywebe hasa g dngd aop@rlwbﬂoel ¢rel, mdeesiethetiep end of the

hub via the. hol | 0 ut sh and (d), a st

t ube i nset'tEFPh ?‘% ﬁ”ﬁ?@teﬁ of'19 %Ol]ltep%l ‘SR al?({ &ll %@%X ; pearbox
the statignamg, W}h@ﬁnﬁ"ﬂﬁ E‘btﬁoﬁpelﬁﬂdf thiacktaaiopatyt mb@: @Eﬁdnnates below
wherein the top end of the stationary tube term nates

at or abothe boHemtang gfahe iheHowfoutme Sb@ér‘ﬁ‘éﬁ%“ﬁdh% sggonary tube is

wherein the bott n1en h
Form nat SOBENSY Phe B Esh Ena S AR Yot Pahat roaies, wherein
shaft, whgesgiafiohdts tecadefineed Jonglthdinalopeningi gured to
remain stationary as the holl ow output shaft rotates,

wherein the stationary tube defines a |ongitudina
openi ng.
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