1 Fan Control Systemw th Sensors PRIORITY [0001] This application clains
priority fromthe disclosure of U S. Provisional Patent Application Serial
No. 61/034, 254, entitled "Ceiling Fan Systemw th Brushless Mtor," filed
March 6, 2008, the disclosure of which is incorporated by reference herein
inits entirety. This application is ajso a continuation-in-part of U S
Non- Provisional Patent Application Serial No. 12/249,086, entitled
"Ceiling Fan with Concentric Stati onary Tube and Power - Down Features,"
filed Cctober 10, 2008, VoY cor porated by
reference herein inits %%?l%’?ﬁda%#dﬁ ch clfglelrrng)dgrgl ority to U S.

Provi si onal Patent Application Serial No. 60/ 978,860, entitled "Ceiling Fan
wi th Concentric Stationary Tube and/or Safety Features," filed October 10,
2007, tr-'?'ﬁlogﬁ' osure of which is incorporated by reference herein inits
entirety A GROUND [ 0002] A variety of fan systens have been nade and
used over the years in a variety of contexts. For instance vari ous cei ling

fans ar BI ades,
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u. S Patent No. 7, 252 478, entitled "Fan Bl ade Modifications," issued
August g %%eﬁau e disclosure of which is i ncor porat ed by ref erence

her ei n. ’%t tronal winglets are described in U S. Pub. No. 2008/ 0014090,
entitled "Cuffed Fan Bl ade Modifications," published January 17, 2008,
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t he artéon ?' eornﬁje}a’ ely, Séﬁ%%t”g?&?(?r ' of an airfoil or fan bl ade

[0003] The outer tip of a fan blade or airfoil may be finished by the addition of an aerodynamic
tip or winglet. Merely exemplary winglets are described in U.S. Patent No. 7,252,478, entitled
"Fan Blade Modifications," issued August 7, 2007, the disclosure of which is incorporated by
reference herein. Additional winglets are described in U.S. Pub. No. 2008/0014090, entitled
"Cuffed Fan Blade Modifications,” published January 17, 2008, filed September 25, 2007, the
disclosure of which is incorporated by reference herein. Still other exemplary winglets are
described in U.S. Design Patent No. D587,799, entitled "Winglet for a Fan Blade," issued March
3, 2009, the disclosure of which is incorporated by reference herein. In other variations, an
angled extension may be added to a fan blade or airfoil, such as the angled airfoil extensions
described in U.S. Pub. No. 2008/0213097, entitled "Angled Airfoil Extension for Fan Blade,"
published September 4, 2008, the disclosure of which is incorporated by reference herein. Other
suitable structures that may be associated with an outer tip of an airfoil or fan blade will be
apparent to those of ordinary skill in the art. Alternatively, the outer tip of an airfoil or fan biade



2 may be sinply closed, or may lack any simlar structure at all. [0004]
The interface of a fan blade and a fan hub may al so be provided in a

vari ety of ways. For instance, an interface conponent is described in U S
Non- Provi si onal Patent Application Serial No. 12/233,783, entitled
"Aerodynam c I nterface Conponent for Fan Blade," filed Septenber 19, 2008,
the di sclosure of which is incorporated by reference herein. Alternatively,
the interface of a fan blade and a fan hub nay include any other conponent
or conpaaebd Simpbrclddy, drawdy latkyargisimilaastradturect ef.e at all. [0005] Fans may

al so include a variety of nmounting structures. For instance, a fan nounting
structure is disclosed in U S. Non-Provisional Patent Application Serial
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[00086] While a variety of fans and fan systems have been made and used, it is believed that no
one prior to the inventors has made or used a fan system as described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] White the specification concludes with claims which particularly point out and distinctly
claim the invention, it is believed the present invention will be better understood from the
following description of certain examples taken in conj unction with the accompanying drawings,
in which like reference numerals identify the same elements and in which:

[0008] FIG. 1 depicts a bottom view of an exemplary fan system;

[0009] FIG. 2 depicts a perspective view of the fan system of FIG. 1 ;



[0008] FIG 1 depicts a bottomview of an exenplary fan system 3 [00010]
FIG 3 depicts a side view of a hub assenbly of the fan systemof FIG 1,
with the fan bl ades renoved; [00011] FIG 4 depicts a perspective view of
the hub assenbly of FIG 3; [00012] FIG 5 depicts a top view of the hub
assenbly of FIG 3; [00013] FIG 6 depgcts a bottom view of the hub
assenbly of FIG 3, with lighting conponents renoved; [00014] FIG 7
depicts a cross-sectional view of the hub assenbly of FIG 3;

[00010] FIG. 3 depicts a side view of a hub assembly of the fan system of FIG. 1, with the fan

blades removed;
[00011] FIG. 4 depicts a perspective view of the hub assembly of FIG. 3;
[00012] FIG. 5 depicts a top view of the hub assembly of FIG. 3;

[00013] FIG. 6 depicts a bottom view of the hub assembly of FIG. 3, with lighting components
removed,

[00014] FIG. 7 depicts a cross-sectional view of the hub assembly of FIG. 3;

[00015}] FIG. 8 depicts a perspective view of a motor heat sink of the fan system of FIG. 1
{00016] FIG. 9 depicts a bottom view of a hub of the fan system of FIG. 1 ;

[00017] FIG. 10 depicts motor controis of the fan system of FIG. 1 ;

100018] FIG. 11 depicts an exemplary control panel on a remote control device for the fan
system of FIG. 1;

[00019] FIG. 12 depicts a plan view of a safety cable securing a portion of the fan system of
FIG. 1 to a building roof structure;

[00020] FIG. 13 depicts a partial cross-sectional view of the fan system of FIG. 1, showing a
safety cable securing a portion of the fan to a hanging fixture;

[00021] FIG. 14 depicts a partial top perspective view of the fan system of FIG. 1, showing fan
blade retention features,;

[00022] FIG. 15A depicts a partial bottom perspective view of the fan system of FIG. 1, showing
fan blade retention features;



[ 00015] FIG 8 depicts a perspective view of a notor heat sink of the fan
systemof FIG 1; [00016] FIG 9 depicts a bottomview of a hub of the fan .
systemof FIG 1; [00017] FIG 10 depicts notor controls of the fan system
of FIG 1; [00018] FIG 11 depicts an exenplary control panel on a renote
control device for the fan systemof F{G 1; [00019] FIG 12 depicts a plan
view of a safety cable securing a portion of the fan systemof FIG 1 to a
bui | ding roof structure; [00020] FIG 13 depicts a partial cross-sectional

vi ew of{obdes] FER 15Bsiephtsaf pdrlidbbottom phepeciiye aiesadf dig/fas apdten EEWE. ilnghavimpr t i on

of the haRIaHE r@teRATGEROreb aflduli® a IIADERE] rdmdved14 depicts a partial top
perspective view of the fan systemof FIG 1, showing fan bl ade retention

features; [00022] FIG 15A depicts a partial bottom perspective view of the
fan sysbemaFId116 depictsehnipRged aBwkhagddghied BRtbie réteridnfestures of

FIGS. 14-15; and

[00025] FIG. 17 depicts a perspective view of the blade retention member of FIGS. 14-16.

[00026] The drawings are not intended to be limiting in any way, and it is contemplated that
various embodiments of the invention may be carried out in a variety of other ways, including
those not necessarily depicted in the drawings. The accompanying drawings incorporated in
and forming a part of the specification illustrate several aspects of the present invention, and
together with the description serve to explain the principles of the invention; it being understood,
however, that this invention is not limited to the precise arrangements shown.

DETAILED DESCRIPTION

[00027] The following description of certain examples of the invention should not be used to limit
the scope of the present invention. Other examples, 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.

{00028} Fan System Overview

[00029] As shown in FIGS. 1-2 and 11, the fan system (10) of the present example includes a
fan that comprises a motor {20), a hub (40), and blades (50); and a remote control (500). In the
present example, fan (10) (i.e., with blades (50)) has a diameter of approximately 12 feet. In
other variations, fan (10) has a diameter between approximately 6 feet, inclusive, and
approximately 24 feet, inclusive. Alternatively, the fan may have any other suitable dimensions.
Each of the foregoing components, among others, will be described in greater detail below, as
well as various ways in which fan (10) may be operated. It should be understood, however, that
the components described below are mere examples. Such components may be varied,
modified, substituted, supplemented, or omitted as desired. Various ways in which components
described below may be varied, modified, substituted, supplemented, or omitted, as well as
ways in which operation of fan {10) may be varied, modified, or supplemented, will be apparent
to those of ordinary skill in the art in view of the teachings herein.



4 [00023] FIG 15B depicts a partial bottom perspective view of the fan
systemof FIG 1, show ng fan blade retention features, and with a |ight
cover renoved; [00024] FIG 16 depicts an expl oded vi ew showi ng the fan

bl ade retention features of FIGS. 14-15; and [00025] FIG 17 depicts a
perspective view of the blade retentiop nenmber of FIGS. 14-16. [00026] The
drawi ngs are not intended to be limting in any way, and it is contenpl ated
t hat various enbodi nents of the invention may be carried out in a variety
of ot hefoowsy] FanBREydi Ng those not necessarily depicted in the draw ngs.
The acconpanying draw ngs incorporated in and formng a part of the
specification illustrate several aspects of the present invention, and
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Part Modular Airfoil Section and Method of Attachment Between Parts,” filed October 29, 2008,

the disclosure of which is incorporated by reference herein. Alternatively, any other suitable

configurations for fan blades (50) may be used in conjunction with embodiments described

herein.

[00032] In the present example, fan blades (50) are formed of aluminum through an extrusion
process, and have a substantially uniform cross-section along their length. However, it should
be understood that fan blades (50) may be made of any other suitable material or materials,
including combinations thereof. By way of example only, fan blades may be formed of a
combination of a metal and a plastic, a foam core with a durable outer skin, or any other suitable
material or combination of materials. Similarly, any suitable method of forming fan blades (50)
may be used, including but not limited to rol!l forming, molding, stamping and bending, etc. Fan
blades (50) may even be twisted, if desired, and may have a non-uniform cross section if
desired.

[00033] In addition, fan blades (50) that are used with fan system (10) of the present example
may include a variety of modifications. For instance, the outer tip of each fan blade (50) may be
finished by the addition of an aerodynamic tip or winglet (52). By way of example only, winglets
(52) may be configured in accordance with the teachings of U.S. Patent No. 7,252,478, entitled
"Fan Blade Modifications,” issued August 7, 2007, the disclosure of which is incorporated by
reference herein. As another merely illustrative example, winglets (52) may be configured in
accordance with the teachings of U.S. Pub. No. 2008/0014090, entitled "Cuffed Fan Blade
Modifications,” published January 17, 2008, filed September 25, 2007, the disclosure of which is
incorporated by reference herein. As yet another merely illustrative example, winglets (52) may
be configured in accordance with the teachings of U.S. Design Patent No. D587,799, entitied
"Winglet for a Fan Blade," issued March 3, 2009, the disclosure of which is incorporated by
reference herein.



[ 00028] Fan System Overview [ 00029] As shown in FIGS. 1-2 and 11, the fan
system (10) of the present exanple includes a fan that conprises a notor
(20), a hub (40), and bl ades (50); and a renote control (500). In the
present exanple, fan (10) (i.e., with blades (50)) has a di aneter of
approximately 12 feet. In other variatjons, fan (10) has a di aneter between
approximately 6 feet, inclusive, and approximtely 24 feet, inclusive.
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6 [00034] In still other variations, an angl ed extension nmay be added to
the free end of each fan blade (50), such as the angled airfoil extensions
described in U S. Pub. No. 2008/0213097, entitled "Angled Airfoil Extension
for Fan Bl ade,"” published Septenber 4, 2008, the disclosure of which is

i ncorporated by reference herein. Qthey suitable structures that may be
associated with an outer tip of each fan blade (52) wll be apparent to
those of ordinary skill in the art in view of the teachings herein.
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may have any other suitable configuration. Alternatively, retai ner nmenbers
(300) may be supplenented or even omtted altogether, if desired. [00038]
As shown in FIG 16, when nounting a blade (50) to hub (40), the blade (50)
may be slid onto a nounting nenber (42), such that openings (314) in the

bl ade (50) line up with openings (310) gin the nounting nmenber (42). Two
upper retainer nmenbers (300) may be positioned above the blade (50). In
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[00042] In addition or as an alternative to openings (46) in hub (40), one
or nore openings may al so be provided through bell (26) of notor (20)
and/ or through any other conponent of notor (20). By way of exanple only,
an opening forned through bell (26) nay generate a funneling effect through
one or nore openings fornmed in rotor (£2) and/or through openings (46) in
hub (40). As another nerely illustrative exanple, openings (46) in hub (40)
may port air through the internal w ndings of notor (20) (e.g., where a
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value or fall within any other suitable range.
[00047] The interface of each fan blade (50) and fan hub (40) of the present example may also
be provided in a variety of ways. For instance, and as shown in FIGS. 14-16, an interface
component (54) is provided at the interface of each fan blade (50) and fan hub (40) in the



[ 00045] Yet another way in which angle of attack for fan bl ades (50) may be
defined includes the angl e defined between the chord of a fan bl ade (50)
and a horizontal axis. Under this definition, in sone versions of fan
system (10), the angle of attack nmay be approxinmately 7.16 degrees or
approximately 7.2 degrees. Alternativaghy, this angle of attack may be

bet ween approximately 5 degrees, inclusive, and approximately 9 degrees,

i nclusive; or between approximtely 5.2 degrees, inclusive, and
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(42) and fan bl ades (50) for providing any of the above described angl es of
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I nterface Conponent for Fan Bl ade,"” filed Septenber 19, 2008, the
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St r uct Uehtilafed 8drd. dde8 AOHcediBMmeed to be sealed. The top portion of the housing, provided
as a bell (26), is mounted to a hanging fixture (28), which is in turn mounted to a ceiling (210) as
will be described in greater detail below. In some versions, hanging fixture (28) comprises a
metal tube. Another merely exemplary hanging fixture (28) is disclosed in U.S. Pub. No.
2008/0213097, entitled "Angled Airfoil Extension for Fan Blade,” published September 4, 2008,
the disclosure of which is incorporated by reference herein. Still other suitable hanging fixtures
(28) and other structures/techniques for securing fan system (10) to a ceiling (210} or elsewhere
will be apparent to those of ordinary skill in the art in view of the teachings herein.

[00051] The housing for motor (20) may be further defined by a heat sink (30). As shown in FIG.
8, heat sink (30) of this example comprises a plurality of cooling fins (32}, which extend
generally tangentially from the exterior of heat sink (30). In particular, fins (32) are oriented such
that they extend counterclockwise (when viewing fan (10) from a floor, looking toward ceiling
(210)). It should be understood that a tangential configuration of cooling fins (32) may provide
an increased surface area, which may directly relate to the thermal dissipation ability (e.g.,
measured in degrees Celsius per Watt) of heat sink (30), and which may thereby minimize the



. [00049] In the present exanple, nmotor (20) is a permanent nmagnet brushless
DC notor. In particular, and as showmn in FIG 7, notor (20) has an inner,
per manent magnet rotor (22) and an external stator (24) that includes

sel ectively comutated wi ndings. O course, any other suitable notor
construction, brushed, brushless or otjherwi se, including but not limted to
a brushless notor (20) with an external rotor (22) rotating about an
internal stator (24), may be used. In sone versions, notor (20) has a back
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[ 00054] The configuration of notor (20) of the present exanple also

provi des a degree of nodul arity, such that two or nore rotors (22) and
stators (24) may be coaxially stacked along a common shaft. For i nstance,
two or nore rotors (22) and stators (24) nmay be stacked al ong a common
shaft in response to torque demands orq0ther considerations. Such stacking
may elimnate a need to otherwi se include extra gears or other conponents.
In addition, heat sink (30) is extruded in the present exanple. Thus, the
sanme howusbibgs, @i reotolR0pie afse ) ehpsoblades (6a) provide hd@diah gmnteteranaydravedat e

not or s (3291): thdtad areaky 1000 VRMGIKR PG UHBesiche khdigr (20) may bs sor(sBagtednachshait or s
(24) . [990rels) WBisQlre foffied 6f hlmﬁbé}roe&@m aRKRARE AW YelBaNEtaydubkEbato of
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nmot or ((2Q) vilmgd éxrobas$2a) spedrk oehdvecanywétheasoitable wbperiejue per appl i ed arrp to
notor (20) may decrease linearly. In the present exanple, the coils of
stator (24) nmay be formed of a number of turns and a gauge of wire that is
sel ect efd00%6] i seinie eeraions(s.®, wiiers faat (A0) {@dlades|(EG geoviding afl @ foot di2ynetgpeed of

at | easgmofP PXOYXidyiiaes ¥ midorivbstuat df apprekinkb@O7RAM. fiorV(aattpplibinativeht, fteor ( 24)
vol t agem@for EonSRiP MR b anPRfier® %@%en Sippickidialy 6806810 [LAMbdaRWay, ddlicRe a
stator %pooéﬁl 7%9 o%o‘irP\Fv\K: )inSR&&d bafwedh abSRa%ﬁna’f&PBWbﬂHtel y 20 RM5
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appr oxi sraindhyskHORGrt inRRwWBfihdieBiAdd ergih. stator (24) voltage to rotor
(22) speed nmay be a direct ratio of applied bus voltage (e.g., the ratio of

stator (24) voltage to rotor (22) speed nay be at |east apprOX| mately 50
VRME fO@OW]M&W%v@QﬁaﬁQM%ﬁOﬁH ry 8RRUSXI mMat el y 160VDC). Alternatively,
notor (20) may yield any other suitable ratio of stator (24) voltage to
rotor (22) speed, or have any other suitable properties. [00056] In sone

version ob@a}% the\lyﬁé‘e’eﬁt &afplel @hd BaShddRBATIG( BMotdr (U] idiopgrativeliPeigaged with
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skill det%gc Areib N Vi ew of the t eachi ngs herein. [00057] Hollow Drive

Shaf t an tat | onary Sl eeve [00058] In the present exanple, and as shown in
FIG 7, notor (20) |s operatl vely engaged with hub (40) via a holl ow shaft
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a through bore of any other suitable dianeter.



[ 00059] By way of exanple only, a nerely illustrative drive shaft (60)
configuration that nmay be used with fan system (10) of the present exanple
is disclosed in U S. Non-Provisional Patent Application Serial No.

12/ 249,086, entitled "Ceiling Fan with Concentric Stationary Tube and
Power - Down Features,"” filed Cctober 1%_ 2008, the disclosure of which is

i ncor porated by reference herein. [00 80] A stationary sleeve (70) is
inserted through hollow drive shaft (60) in the present exanple. In

parti cCulsibw dt—m@slﬁéme@ﬂ‘éta&e?s?auna@ ogé@@csfﬁof(fa?rom 0). Sl&eRe YT®th the dakhple(i2 Gpliowahi ch
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descri be in greater till other suitable conponents that may
be positioned within inner sleeve (70) wll be apparent to those of

or di nar MOOQé‘l Motdr®o hna WMddud N view of the teachings herein. Furthernore, it
wil | e[ eC| ated that sone variations may have no stationary inner

sl eeve (70) not hi ng passed through a holl ow shaft (60), or may have no
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may be OFPENeRia MeEIRkEH SASIeHIC TEHHES BN mﬂ'ﬂ PIEE(BYY ‘i]‘f% (80) for
nount i rjtemstisely.coeter eantrabmedute (S9dmay pe lqgatqd @@Vﬁmﬂt%é? als?wﬁfifel ocati ng
notor control nodule (90) the motor (20) and/or bel ow other components may
make it easier to service or maintenance notor control nodule (90).
Al t er nd00058] By wawobexamie ey, ogpidelmodutrolPOhmgy be opeyable deirod®s Motefot or (20) or
el sewhdee), ahpdbeG2] faBylatay (), fexabgtivecnapyroxivetaly H¢ R nckisive (9-9neda be
oper abl gl @pedt Sdtihgyab @pproximately 82 RPM, inclusive (e.g., at a "high" speed setting), in
either rotational direction. Adjustability of the rotation speed may be provided in a substantially
continuous, non-incremental fashion; or in a stepped, incremental fashion. Of course, any cther
suitable speeds or ranges of speeds may be used. In still other variations, the speed of motor



(20), and hence, fan blades (50), from between approximately 10 RPM
inclusive (e.g., at a "low' speed setting), to approximately 82 RPM
inclusive (e.g., at a "high" speed setting), in either rotational

direction. Adjustability of the rotation speed nay be provided in a
substantial l'y continuous, non-increnenial fashion; or in a stepped,

i ncrenmental fashion. O course, any other suitable speeds or ranges of
speeds may be used. In still other variations, the speed of notor 14 (20)
i's not (@djiynbedjRtabld) It ihe pPERAESan Pl LR 2 u\aéectbnﬁnalﬁ‘ksrfarcﬁmmﬂisnﬁealts (10) to
change dlrteé’udfﬁ| 6f%5fld?lrb5q{ |srr6l5ﬁﬂd %to?‘%ohﬂfol hipdliel(8d) if Benfigiie@ito £pive @bwapEul e
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AC/ DC converter power supply that operates over a universal voltage input
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(hal I aarigfidner ¥nsérs (RdiFortHernisglhre nBORGE] By way of exanple only, use of
sine wave control of notor (20) nay mininize audi bl e noise. For instance,

torque spikes that nmay be generat ed by motor (20) may be anplified by |ong
bl ades b@d?s\s B?of’\@éé% yqiseewnénuse EQNSCE chbter @UPMmay mimeizeautielel  of
fan sysly ?s@ starﬁ%e ke Yl YenbB¥eddlsy rﬁ%ﬂ ?mﬁ?%@'aﬁ\pﬁli%&ﬁfyatl on of

sine e GO b% W% oREY! g @B&&&H%@em goa wgg @ usi ng
ar esol % n 19 ect
sensor ¢) eealﬂﬂf S’V?ﬁ@q r%ﬁ}ﬁp lﬁ‘?gﬁo &o %ﬁ%qﬁr%og 0??5% %Vavg ta%g'l\ ensor | ess
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t echni quesmatively, ecdtog20pmes othbatisaliacarpbraientot ude olsine whvesitn eomenude stator

(24) windings, or may use commutation techniques or technologies that do not include use of

sine waves.



15 [00067] Motor control nodule (90) nmay be configured to have one or nore
sel f-protection features. For instance, and as will be described in greater
‘detail below, control nodule (90) may be configured to shut down in
response to or otherw se respond to any of the follow ng: the current
passi ng through control nodule (90) exgeeding a threshold; |ine voltage
falling below a threshold; an invalid hall sensor state; the tenperature of
control nodule (90) or notor (20) exceeding a threshold (e.g., sensed using
a t her Msdey] Mefor @bhel meanp ¢a® Mgy, beaconiguled toaravd ene ot edrdiselfemetedionmor e
SENSOr SeitRl. Bérentaen! S M Wil be aBdriBkd ftuhter Q4 bdi@v, Tontrédmatizabeyoagt er

or heaty, Sc%ﬂﬁ%ed %L%Iat dowrl @ ré§RnEd REH BRINGe rédb6nd fo A tHe fOIARG: Gicher
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v sur ge
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[00073] 1t should also be understood that control module (90) may be programmable such that
control module (90) may be programmed based uniguely on a given customer's particular
specifications and/or based uniquely on the environment in which fan system (10) will be
installed. Such programming may include modification of control algorithms, incorporating
various types of different sensors, etc. Such programming may be performed by coupling a



[ 00074] Various control algorithnms that may be inplenmented through control
nodul e (90) are described bel ow under the heading "Control Al gorithns,"”
whil e other control algorithns that may be inplenented through control
nodul e (90) will be apparent to those of ordinary skill in the art in view
of the teachings herein. [00075] Pl atfprm Bel ow Hub [ 00076] As noted above,
a platform(80) is secured to the hollow inner stationary sleeve (70) in
the present exanple. Platform (80) therefore remains stationary during
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[00077] In other variations, one or more speakers (e.g., as part of an overhead announcement
or background music system in a store or other facility, etc.) are secured to platform (80). In still
other variations, security system components (e.g., one or more mirrors, cameras, motion
detectors, etc.) are secured to platform (80). Such components may be secured to platform (80)
in addition to or in lieu of lights (100).

[00078] In other variations, one or more sensors are secured to platform (80). By way of
example only, such sensors may include one or more heat sensors (e.g., sensors that are
configured to detect a rapid rise in heat, such as those disclosed in U.S. Non-Provisional Patent
Application Serial No. 12/249,0886, entitled "Ceiling Fan with Concentric Stationary Tube and
Power-Down Features,” filed October 10, 2008, the disclosure of which is incorporated by
reference herein), one or more flame detectors (e.g., infrared and/or ultraviolet sensor(s)),



snoke detectors, or any other sensors. One nerely exenplary flane detector
that nay be used as a sensor is a SHARPEYE UV/ IR sensor by Spectrex, Inc.
of Cedar Grove, New Jersey. A nerely exenplary heat detector device my
conprise a BK-5601P heat detector device from System Sensor of St. Charles,
[Ilinois. A nmerely exenplary snoke det ,gctor may conprise a VESDA aspirating
snoke detector with a | aser detection chanber by Xtralis, Inc. of Norwell,
Massachusetts. Other suitable fire, heat, or smoke det ect ors may i ncl ude

vi deo angli@rdetRRRE, dr ¥REStheFenSerdr Ske m@FéI’y Slch@larg BbhalabRcBemanmay bé ased | ane
det ect 'dé%rbsserrﬁg} id rél-?/ﬂ?i’-"é\’é" IIRIEEES b ct%foiﬁe &Qﬁe%ﬁF GRYe, Ew 06BEY. W se, nay
be use AR tgat% rdev?c%%g co E % &e@t ldélé\)ic%'? o Or in
g‘o lpy

I £ t
oy Tl Bl e bR e Sk e b oo

J;F e ;&
above, PreDhpshiiieg ﬁmﬂ’fetﬂeé%%fd}’"thsa §§Fffﬁje§‘§ g tham gt? ® Of 8’“E r ough
st at i ondassaghusette Qthenstiteble frec heas prrismoke ﬁgtegf@&meﬂm@'ad% H'Qe‘ib PRA/PIPTA’ ( 80) .
Such spypesk Décsursaany nitkusiétablerseastrs, dordlamspiatentiverrapid sige in kastideiectioont i gur ed
t 0 spr amoneidetectidndr dBemdid, athybl Uskarfgh sansapimay be sectred fogdatforar®Xen or
ot her i pditeatd 8Mn by & ightsq180) of BMSPESdMahtsar € al so secured to platform
(80) or that are otherwi se in comrunication with a conponent in comon wth
the sprinklers. In addition or in the alternative, such sprinklers nmay be

in COW@U?@?QMO&W JdhaforR S ihSlide hef drinforel ep@ildro Bechiyst 1o Milatforrt (BD)f aci [ i ty
or locag | Gl §rafbors i HﬁéLﬂ{Q)sué@aé RatePbibedmaitbb RINAIJUYE kiktionary

EE: ![ QE: ev&'ﬁl{)t u?eacﬂ%‘glr rf&?er%ééa reyéf tB gﬁhcﬁ?ﬁs(’ﬁgmﬁ(] ddp rMﬁfe?]n%nMciQB@ea: o

pl at f or“r?f“(%‘)o”? ﬁpgﬂﬂﬁr I“eaﬁs taBd ? ci)tp]flglu[e 0 raly wa}iﬁr u% fon oef?lﬁljﬁg
conponefpig ”SFUD'GP@O smagke Q) pthss Indjogtion oy &5ioH §° %reé’ﬁ? Fes Eﬁ
conponemtomKas) qrrﬁyat Bee afbervisedn t:fafnrﬁu@a@qlttﬂnw memranﬁ@tr'ﬂ eemwaﬂéﬁhé & hat nay
be secuspedkies. inlzgtiftion ov i8I altermativeidiuny sertnkisraeney 6A & efmayieatieniBRent s,

wi || beprappaingtite detedtibosgstah adtheifaslity orsiscdtion imwhikle faarsystem (1 Dpwinstalietie
teachi %&rrﬁh@ibéy Nspribil&@8ddy HeNnédigorbte@ St tiarexatgm €10) asidg amy §thdQsuitalsie mount ed
to the & d?ftedP\Infa QrSmcIG é&')nklér@m%pﬁe BE&FENo MxfRl(85) sl addtidnltd Q) inl IR

f or med other suitable materi aI or conbi nati on of
aa‘? "9*‘?* ot o B hney AN AY.

mat er i use g but not limted to plastic, glass, and/or
any other suitable mat erial (s) In sone other versions, dorre (110) is

SUbstagpb&éohbfeaéﬂyeS' %Dm bl Sl 3T WRS) B8 il o

e exisorae) O Sing aw L Hﬁe%%agﬁ W '“rﬂ" 09@%“52%?

my al sqispﬁw%r@n&mal w'r“aﬁapaafsﬁ tp thasp RLproinggy shill i hen@'i Viei"é?”P% e@ﬁ'? &

| i ght fhesginl i ghts that are somewhere within dome (110) Donme (110) is

secured relative to platform (80) by a retainer (114) t hough any ot her

sui tabl e structures or techni ques (% be used. A% IS provi ded bet ween

t he upp8@0&dhmiheprasapiexamplgopraome {H0) isvaowiied todby Poligrp ohri PR (EBkmuni cat ed

i Nt o andtrer present ekaraple sdogyee(1 18)s Forasd pbalpmiwimd ghopghany athposiitable sraienad|

nmodul e dr28mbmatistesianitbeds mbgbe us&l diriudant hut abt lionitertiy pleetic giashendfoneny i t at ed

by openitngsulistie mfafé’n'é”ﬁg Insoebtihet Qkrsithis O@ied (eYlisabpstentiafyréshrcens e, the

gap bet Jy&ﬁ r@q éﬂa r%ﬂa‘iil'lrh (A‘ﬂ@%al , BEBME QM) PAE HetfhnBYarantdhalaet Ween
;hdP

t hg / hougs tl'{ezeQ(}en |’s tlscl'ﬁglncé %EE]@P frard5B¥reh IHHM@' (fRhe into
2gnt ?Lm?%fmacp glG" g ‘sg |arl)sp|nes (Qﬁ?)to Bre S%ht\ﬁ%m i h@%%r@or
somewhere W|th|n dome {110 ome 110) is secured relative to platform (80) by a retainer

{114}, though any other smtabfe structures or techniques may be used. A gap is provided
between the upper annular edge of dome (110) and hub (40). Air may be communicated into
and/or out of this gap, such as to provide ventitation of control module (20) as described above.
Such ventilation may be further facilitated by openings (46) formed in hub (40) as described
above. Furthermore, the gap between dome (110} and hub (40) may be complemented by a

gap between the housing of motor (20) and hub (40), such that air may communicate into and/or
out of either gap or both gaps to provide heat ventilation for control module (90) and motor (20),



19 as facilitated by openings (46) fornmed in hub (40). O course, done
(110) is nerely exenplary, and any other suitable variations thereof may be
used; or dome (110) may be omitted altogether. [00082] Safety Mechani sns

[ 00083] As shown in FIGS. 4 and 7, the bottomof notor (20) housing is
defined by a base plate (34), which isgsecured to heat sink (30) and bell
(26) via bolts (36). The outer perineter of base plate (34) extends
radially outwardly beyond the outer perineter of heat sink (30) in this
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(34) are all secured relative to sleeve (70) and nmounting fixture (28), and
thus r Auring operation of fan (10). [00084] A plurality of

g@; éb)l,(%é%t g’%r[aaPﬂ"% inwardly fromthe top of the hub (40), as shown
in FIGS 4 and 7, above the base plate (34). Wile a gap is provided
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syst em {UPBPMEREH] & QRS 258 Rdve sufficient strength such that, in the
event that hanging fixture (28) breaks free fromthe roof structure, cabl e

200) will prevent fan system inhg to . th round.
( ) [00085?Anothersafety me han(rasmgh Rnay Ee rncT ed m nsystem?ﬂ% com%grses two

cables (200, 202). In this example, and as shown in FIG. 12, an upper cable (200) is secured to
the ceiling (210) or some other structure associated with a roof. Hanging fixture (28) may have a
transverse opening formed completely therethrough, such that cable (200) may be passed
through this opening. Cable {200) may further be passed over a building roof structure {e.g., the
structure that hanging fixture (28) is mounted to, such as a roof support at the ceiling (210)).
The ends of cable (200) may be secured together using a fastener (204) (e.g., clevis, clamp,
etc.) or using any other suitable device(s). While cable (200) does not provide any structural
support to any component of fan system {10) during normal operation of fan system (10), cable
(200) may have sufficient strength such that, in the event that hanging fixture (28} breaks free
from the roof structure, cable (200) will prevent fan system (10} from falling to the ground.



20 [00086] As shown in FIGS. 7 and 13, |ower cable (202) may be secured
relative to hanging fixture (28) and platform (80). In particular, an
anchor (206) is secured within the interior of hanging fixture (28). The
upper end of | ower cable (202) is fixedly secured to anchor (206). The

| ower end of |ower cable (202) is secyped transversely to a bolt (104),
which is secured to platform (80). In the present exanple, the | ength of
bolt (104) and the dinensions of the other conponents of fan (10) are
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[ 00091] These above-noted ranges nmay be achieved with notor (20) of the
present exanple even w thout a gearbox or simlar device being used.
However, in other enbodi nents, a gearbox or other device nay be used. It

wi |l be appreciated that the torque val ues and ranges, horsepower val ues
and ranges,. and ot her paraneters descrj.bed herein and shown in the attached
table are nerely exenplary, and that a notor (20) nay be configured to
provi de any ot her suitable values and ranges of torque and horsepower, and
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may be used as a sensor is a SHARPEYE UV/IR sensor by Spectrex, Inc. of
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detection, may be used. [00095] Such conponents may be in conmuni cation



23 certain dynam cs associated with the installation. Oher ways in which a
fan (10) may be autonmatically controll ed based on a variety of conditions
(e.g., blade obstruction, rapid heat rise, snoke, etc.) will be apparent to
those of ordinary skill in the art in view of the teachings herein. [00096]
Simlarly, fan system (10) of the presgnt exanple may be controlled to
prevent undesirable oscillation or WOE%I ing of fan (10). For instance,
various ways in which a fan (e.g., within fan system (10) of the present
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abrupt, which may vary based on the sensed condition or may be the same for all safety
condition. Various ways in which a fan (e.g., within fan system (10} of the present exampie) may
be controlled in response to a rapid rise in heat, the presence of smoke, a fan blade (50) striking
an obstruction, or in response to other conditions are described in U.S. Non-Provisional Patent
Application Serial No. 12/249,086, entitled “Ceiling Fan with Concentric Stationary Tube and
Power-Down Features," filed October 10, 2008, the disclosure of which is incorporated by
reference herein. By way of example only, control module {90) may react to such conditions by
reducing the rotation speed of motor (20) to a reduced non-zero level, allow motor (20) to
"coast” to a stop, cause active braking of motor (20) or hub (40), etc. As another merely
illustrative example, a software-based (or otherwise-based} "notch filter” may be implemented to
prevent fan (10) from operating at a speed that creates undesirable audible effects due to



[ 00099] There are a variety of ways in which a fan (10) nmay be brought to a
stop in a manner such that a blade (50) is not undesirably positioned at

| éast partially under a sprinkler head. For instance, an encoder wheel and
sensor or other device(s) may be used to sense the rotational position of
rotor (22), which may be indicative of,,the rotational position of bl ades
(50). A controller that is in comrunication with such a position sensor may
al so be configured to receive instructions indicating one or nore
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sys em(10) of the present exanple includes a renpte control
(500), a nerely |IIustrat|ve exanple of which is illustrated in FIG 11. In
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but t onsy, (R4, ofé.%ﬁhré% iniDart BlAw ofths RladlingSh&em. (502) may include an LCD
di splay or any other suitable type of display. By way of exanple only,

renote control (500) nay be simlar to (e.g., have any desired features in
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any ot hfe @ £ 0 Sgﬂ,fs 4, 506,
508 518 ‘S 6" e @ 8 t Qﬁ?m‘q 't‘ia;g(é B 0 Loﬁ the fan
(10} orPTBeOBIGY. ALSHREIMGY: TIARPIRY ? Gt (T OkPBR Uak ans prmare e g?)a%? 88

cl ockwi leest pertigliunder alspinlar depd mayjpase ne wguqﬁo@ra&rﬁﬂaﬁ“%w %faoweftﬁet Bn (10),
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way of r@yg@rﬂy)é,n overHe@ll kpfniddron (510) may be used to turn the fan (10)
on or off. "T'tght" button (512) may be used to turn lights (100) on or
off. Arrow buttons (504, 506) may be used to adjust the rotation speed of
fan (10). In particular, "right arrow' button (506) may be used to increase
the rotation speed of fan (10) when fan (10) is rotating in a first
direction; and be used to decrease the rotation speed of fan (10) when fan
(10) is rotating in a second direction. Conversely, "left arrow' button
(504) may be used to decrease the rotation speed of fan (10) when fan (10)
is rotating in the first direction; and be used to increase the rotation
speed of fan (10) when fan (10) is rotating in the second direction. In
some versions, however, "right arrow' button (506) is used to increase the
rotatlon speed of fan (10) regardless of the direction of rotation; while
Ieft arrow button (504) |s used to decrease the rotation speed of fan



[000104] A "reset" button (not shown) may al so be included on renote
control (500), such as to reset and start fan (10) when a fault condition
has been addressed. To the extent that a "reset"” button is included, it may
be |l ocated such that it is sonewhat hidden and/or relatively difficult to
activate, such as to prevent inadvertenpt activation of the "reset" button
during normal operation of fan (10). Alternatively, the functional

equi val ent of a "reset" button may be provided by activation of one or nore
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(100) adréinany, skitlirdiheayt iheedaf kevtbarhingsdletedn. (100) are of f. As anot her
exanpl e, icon (522) may be green when lights (100) are on, and may be red
when lights (100) are off. Alternatively, icon (522) my be used to
I ndi cat[eoodve] RemoteiGhtrsl (100) are on or off in any other suitable fashion
O course, as with other features described herein, icon (522) may be
varied or omtted 26 if desired. [000107] An icon (526) representing a
ri ght goomw1]Babgystery(10ndi thapestiitataiale ifddesiasemoteatdnirgl (500)aa dieradet i on to
provi dali&@r\émwéxdn@leréfh\ﬂw&h iAMuStERe i0523) 11, ePFRe&IM Rehoke tefirol BO0)VIHS24) may
I ndi cat g, éé?ﬂ?éx Esa WAt AbiE Lt Ratdls be&rhbIBRo ESmMUMKALE itd PNRGoptrélf | ow.  Of
course, mgdsu!e\ﬁ wf?éi % Egﬁhg%ﬁée AGREE Bfrh (I0F Hay bk CBR& U’ corfibhidiRY be
vari ed Bl 9 %f"
suc as usmg iRtdot , ZigBee, or any other suitable protocol; or using ultrawideband,
mfrared, or any other suitable modality. Alternatively, remote control (500} may communicate
with motor control module (90) via one or more wires or otherwise.

[000102] By way of example only, remote control (500) may include a display screen (502) and
a set of buttons (504, 506, 508, 510, 512). Display screen (502) may include an LCD display or
any other suitable type of display. By way of example only, remote control {500) may be similar
to (e.g., have any desired features in common with) the remote control described in U.S. Patent
Application Pub. No. 2005/0253731, entitled "Movable Barrier Operator System Display Method
and Apparatus,” published November 17, 2005, the disclosure of which is incorporated by
reference herein. Buttons (504, 506, 508, 510, 512) may be provided under a membrane, and
may comprise thin film switches, capacitive switches, or be provided in any other suitable form.
In other versions, display screen (502) and buttons (504, 506, 508, 510, 512) are combined in
the form of a touch-screen. In the present example, buttons include a "left arrow” button (504}, a
"right arrow" button (506), a "next menu" button {508}, a "on/off button (510), and a "light” button
(512). Of course, any of these buttons (504, 506, 508, 510, 512) may be varied or omitted, and
any other suitable buttons may be used. ‘



[ 000108] A percentage indicator (530) may indicate the rotation speed of

fan (10) as a percentage of its maxi mumrotati on speed. O course, a

variety of other indicators nay be used to indicate the rotation speed of

fan (10), including but not limted to a representation of a bar, dial,

etc. [000109] Display screen (502) of j;enote control (500) of the present

exanpl e may al so be configured to di sp2I ay status and/or error information

to the user. For instance, display field (528) of display screen (502) may
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In the present exanple, the "next nmenu" button (508) may be used to cy
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t hrough the "active fan" nmenu, and so on. The first fan (10) may continue
torun as initially commanded while a control comrand is entered for the
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been re e Wor |rec on" may appear ‘in lay tield (528) when
the ' d|rect|on menu i s reached. Alternatlvely any other suitable

i ndi cation may be provided. "Left arrow' icon (524) and "right arrow' icon
(526) may be used to indicate the direction in which fan (10) is rotating
or will be rotating. The user may switch the direction of rotation by
activating buttons (504, 506) when the "direction"” nmenu is being displayed
by display (502). In the present exanple, fan system (10) provides
countercl ockwi se rotation of blades (50) (as viewed fromthe floor | ooking
up toward fan (10) and the ceiling (210)) by default, though cl ockw se




[ 000114] Yet another additional nmenu that nmay be reached by activating
"next nmenu" button (508) a sufficient nunber of tines may permt a user to
reset an auxiliary fault indication, such as by using "right arrow' button

(506) once the auxiliary fault menu has been reached. Still other 28
alternative nenus that may be shown ingdi splay screen (502) will be
apparent to those of ordinary skill in the art in view of the teachings

herein. In other versions, display screen (502) nerely shows a single nenu
or set pfedrptli ons. [000115] Display field (528) nmay al so be operable to

i ndi cate whether fan (10) is operating properly or whether a fault
condition is present (e.g., by providing an error code to indicate the
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[000111] The "active fan" menu may permit the user to select which particular fan or fans (10) is
or are to be controlled by remote control {500). By way of example only, fans (10) may be



29 threshold, the speed of notor (20) may be increased back to its previous
speed. However, if the tenperature of notor (20) continues to rise, passing
a second (higher) threshold, even with the speed of notor (20) being
reduced, power to notor (20) nay be stopped such that fan system (10) w ||
be at least partially disabled until the tenperature of notor (20) drops to
an acceptable level. Such a two-tiered reaction may al so be provided in
situations where the tenperature of control nodule (90) exceeds a first and
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[ 000121] As noted above, "right arrow' button (506) may be used to increase
the rotation speed of fan (10); while "left arrow' button (504) may be used
to decrease the rotation speed of fan (10). In some versions, holding
"right arrow' button (506) down will cause the rot atlon speed of fan (10)
to ranp up substantially continuously;, while tapping "right arrow' button
(506) may cause rotation speed of fan 2(810) to step up by approximately 1
RPM (or any other suitable increnment) each tinme "right arrow' button (506)
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32 such a port, such a port may al so be included in renote control (500) or
may be omtted fromrenote control (500). In still another variation, a
port in renmote control (500) nay be used to transmt software, data, and/or
commands to a desktop or |aptop conputer, anong other devices. [000126] In
addition or in the alternative, a port,gin renote control (500) and/or in
control nodule (90) may be used to couple fan (10) with a centralized HVAC
control systemthat is within the facility in which fan (10) is installed
(e.g., tﬁre%sld aké shddathi MGASr (SOMhE e BYSha BdeRto WASelibed gldeeHboder & than
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versions of fan system (10) may | ack a handheld renote control (500).
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uni t. Furthermore, some faults (e.g., fan imbalance, etc.) may require the operator to access a reset
button on or near motor control module {90) before fan (10) may become operational once
again, to ensure proper inspection of fan system (10); while other faults may be reset at remote
control (500). Display screen (502) may show whether faults have been successfully addressed
and cleared, using any suitable indication(s) such as text, color, graphics, sound, etc., including

combinations thereof.

[000119] In addition to or in lieu of the information described above as being shown on display
screen (502), display field (528) of display screen (502) may show a CFM meter (e.g., showing
the cubic feet per minute of air being moved by fan (10)); a velocity meter (e.g., indicating the
velocity of air being moved by fan (10)); day- date-time, temperature (e.g., room temperature,
upper and lower air temperature, outside temperature, etc.); humidity, power consumption per
hour or an energy ticker, etc.; system health status; a screen saver logo (e.g., even permitting
the user to select a screen saver from among several options); and/or any other information or
features that are desired to incorporate into display screen (502). Alternatively, a remote control
(500) may lack a display screen (502) altogether.



[000130] In addition, a renpte conputer may receive data (e.g.,
di agnostics, such as the diagnostic data described above) froma fan system
(10), such as for analysis and/or storage. Such data may be sent
periodically, upon request by the renote conputer, when one or nore certain
conditions are detected, or under any @ther circunstances. The data may be
used to determ ne whether maintenance 1s needed to fan system (10) (e.g.,
due to general wear and 33 tear on the system due to a particular fault
det ect §8go©N0¢ n)opefitioh Aihedtd @er BethRRSEsn/off BRhIE) 0)Sarislstemny 1 0)dasyabe el at i ng
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facil an sys or may be | ocated el sewhere (e.g., in another
country), partlcul arly if fan system (10) is in communication with a
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t he scdpaemint) kactpiines ight amowe tuttom (508kisdapiedoBingladih reroote wpitad! (FRASNIMEY &&t i ons
have begpfigwed samhadat RRIhOIdErHWbuttorb@S0amrenitl chset the srtatizki spkediofifan t he
art. Fqro tﬂ%rﬁ @Bwn %U&tﬁn@ﬂ%&ﬁnu&ﬁ@oﬂh:m@bﬁng ysroamdw' tRBton (BU4G FaRlcause

di mensi gng., LlddQy fanStI ’stﬁ%m}n Adp}‘o@( rﬁétél(}qw &%\j%ti‘%rr Quitdbleist rati ve

and are n e of the present invention
shoul d 'B@e@gﬂtggﬁ%hrténae 7 errmsbug({‘ap{ﬁf4 ? owing clains and i s understood not
to be limted to the detalls of structure and operation shown and descri bed

in the [88&%'2] hgr%gfe onf cra](iISéU mayr}:lgso include a battery or other internal power source and/or
a clock. For instance, a battery may provide power to a real time clock in remote control (500). A
battery may also provide power fo a volatile memory and/or other components in remote control
(500). While remote control (500) may also be powered by a pre-existing power source at the
facility in which fan system (10) is instalted, and may rely solely or at least partially on such a
preexisting power source, a battery may provide backup power to a clock and/or other
components in remote control (500) in the event that the main power to the facility is lost. To the
extent that a battery is incorporated into remote control (500), display (502) may provide one or
more messages when the battery is low. For instance, display (502) may show a battery icon or
some other icon when the battery is low. Alternatively, display (502) may provide a low battery
indication using one or more of the other icons {520, 522, 524, 526), such as by toggling back
and forth between illuminating and darkening icons (520, 522).

[000123] Remote control (500}, including any software within remote control (500), may also
have any, all, or none of the following aspects: Windows CE operating system; multi-dialog GUI;
self-reboot; password schema to prevent certain software from being uninstalled, modified, or
copied (e.g., only permitting administrator, but not a user, to engage in such operations),
password schema to prevent system settings from being deleted or modified (e.g., only
permitting administrator, but not a user, to engage in such operations); ability to control multiple



34 What is clainmed: - A fan system wherein the fan systemconprises: (a) a
hub, wherein the hub is configured to rotate; (b) a plurality of fan bl ades
nounted to the hub; (c) a notor, wherein the notor is in conmunication with
t he hub, wherein the notor is operable to rotate the hub; (d) a notor
control nodule in conmunication with thie notor, wherein the notor contro
nodul e is configured to control operation of the notor; and (e) a plurality
of sensors, wherein the sensors are configured to sense a plurality of

par anetgrs (18§ FafidubBOantidriRomte@patahesustf frirhe sirale estecsontrot(680®)i 24/7 fen sensor s
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prior to operation; ability to perform cooling comfort, cubic feet per minute (CFM}, velocity

calculations {e.g., for automatically adjusting fan speed); ability to interface with an HVAC

system {e.g., a TRACE system, efc.); remote access tc download data for study or

troubleshooting purposes; ability to control fan (10) wirelessly; ability to update firmware

wirelessly; ability to download data wirelessly (e.g., for study or troubleshooting purposes, etc.);

sensors (e.g., for use in cooling comfort, temperature, humidity calculations, etc.); USB port;

RJ45 port; and/or wireless card/chip. Various ways in which such features may be incorporated

into remote control (500) and any other associated components of fan system (10) will be

apparent to those of ordinary skill in the art in view of the teachings herein. Furthermore, other

suitable features that a remote control (500) may include will be apparent to those of ordinary

skill in the art in view of the teachings herein.

[000124] In some variations, each fan (10) has a corresponding remote control (500}. In other
variations, where a plurality of fans (10) are provided (e.g., within the same room, facility, and/or
geographic location, etc.), a single remote controf (500) may be used to control a plurality of
fans (10). Such control may be "across the board" (e.g., all fans (10) are simultaneously subject
to the same commands entered via a single remote control (500)). Alternatively, a single remote
control {(500) may be operable to selectively control individual fans (10) within a plurality. For
instance, each fan (10) within a plurality of fans (10) may be identifiable and selectable through
a single display screen (502), and a single remote control (500) may be used to control such
fans (10) individually and/or in groups. As an example of fan (10} group control, fans (10} may
be grouped per location (e.g., per fans (10) being in the same room within a facility when the
facility has various rooms with fans (10), per fans (10) being within the same building where a
facility has various buildings with fans (10) at common geographic location, per fans (10) being
within the same facility when there are several facilities at different geographic locations, efc.,
including various selectable combinations and permutations of such groupings). Fans (10) may
also be grouped based on a user's ad hoc assignment of fans (10} to a control group. Of
course, a remote control (500) may be operable in a plurality of modes, such as a mode
permitting "across the board" control of a plurality of fans (10}, a separate mode for controlling
single fans (10) individually, a separate mode for identifying fan {10) groups, a separate mode
for controlling fans (10) in groups, etc.

[000125] Remote control (500) may also include a port that may be used to couple remote
control (500) with some other device, such as for using another device to transmit software,
data (e.g., diagnostic or operational data), or commands to remote control (500) via the port.
Such transmitted software, data, or commands may be stored by and/or used by remote control
(500). In addition or in the alternative, remote control (500) may relay at least a portion of such
transmitted software, data, or commands to motor control modute (90). As yet another variation,
motor control module {90) may include such a port. Where motor control module (90) includes



2. The fan systemof claim1l, wherein the sensors conprise a rotation
sensor configured to sense a rotational speed of the notor, wherein the
rotation sensor is selected fromthe group consisting of a hall effect
sensor and an encoder. 3. The fan system of claim2, wherein the
control nodule is configured to disable at |east part of the fan systemin
response to the rotation sensor indicating that the hub fails to rotate
after the hub is conmanded to rotate. 4. The fan system of claim 3,
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conflgured to detect a condition associated with a fire in the facility.
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system (10) and the HVAC control system. Software, data, or commands may thus be
communicated one way or both ways between fan system (10} and an HVAC control system.
For instance, remote contro! (500) may be used to operate individual HVAC units within a facility
that has several HVAC units. In particular, remote control (500) may be used to operate such
HVAC units one-by-one, in selected groups simultaneously, all simultaneously, and/or in any
other suitable fashion. Alternatively, such a port may be omitted from fan system (10}
altogether.

[000127] In some variations, a fan system (10) is provided with a handheld remote controi (500).
Such a handheld remote control (500) may be provided in addition to or in lieu of a wall

mounted remote control {(500). A handheid remote control (500) may include the same features
as a wall mounted remote control (500), may lack some features (e.g., a display screen), or may
have additional features that are not present in a wall mounted remote control (500). Of course,
other versions of fan system (10) may fack a handheld remote control (500).

[000128] Remote Computer

[000129] In addition to or as an alternative to a wall mounted unit and/or handheld unit, a
remote control (500) may comprise a personal computer or other computer or device. To the
extent that a computer or other device is communicatively coupled with fan system (10), such.a
computer or other device may send any suitable commands or data to a motor control moduie
(90) or other component of fan system (10). For instance, a remote computer may be used to
re-configure the display features and button operability of a wall mounted remote control (500)
unit.

[000130] In addition, a remote computer may receive data (e.g., diagnostics, such as the
diagnostic data described above) from a fan system (10), such as for analysis and/or storage.
Such data may be sent periodically, upon request by the remote computer, when one or more
certain conditions are detected, or under any other circumstances. The data may be used to
determine whether maintenance is needed fo fan system (10) (e.g., due to general wear and



8. The fan systemof claim7, wherein one or nore sprinklers are positioned
above the fan bl ades, wherein the control nodule is configured to stop
rotation of the hub such that none of the fan bl ades are positioned
directly below the sprinlders when the hub reaches a stop. 9. The
fan systemof claimb5, wherein the coqﬁrol nodule is in further

comuni cation with one or nore sprinklérs, wherein the control nodule is
further configured to activate the one or nore sprinlders in response to
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facility. 10. The fan systemof claim1, wherein the sensors
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or in the alternative, such information may be stored locally (e.g., in remote control (500)), and
acquired via a port or otherwise when servicing fan system (10).

[000132] It will also be appreciated that a remote computer may be located in the same room or
same facility as fan system (10}, or may be located elsewhere (e.g., in another country),
particularly if fan system (10) is in communication with a network such as the internet. For
instance, fan system (10} may communicate with a cell phone, and/or may communicate via a
cell phone modem or use any other suitable means of communication.

[000133] Having shown and described various embodiments of the present invention, further
adaptations of the methods and systems described herein may be accomplished by appropriate
modifications by one of ordinary skill in 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, geometries,
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.



14. The fan system of claim 10, wherein the notor control nodule is
configured to reduce the rotation speed of the hub in response to
tenperature data obtained fromthe tenperature sensor indicating that the
tenperature has exceeded a first threshol d. 15. The fan system of
claim 14, wherein the notor control rrtg%ule is configured to stop rotation
of the hub in response to tenperature data obtained fromthe tenperature
sensor indicating that the tenperature has exceeded a second threshold,
wher ei n t he wgePRdIbRE@shol d is higher than the first threshold. 16.
The fan systemof claim1l, wherein the sensors conprise an accel eroneter
configured to detect the one or both of inpact by an object agai nst one of

the fan blades ot R0l aRCEdbhMLh A mYILEM 17. The fan
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plurality of parameters associated with operation of the fan system,
wherein the sensors are in communication with the motor control modute,
wherein the control module is confi gured to control operation of the motor

in accordance with operational parameter data communicated from the

SCNSOors.

2. The fan system of claim 1, wherein the sensors comprise a rotation sensor
configured to sense a rotational speed of the motor, wherein the rotation sensor is selected from

the group consisting of a hall effect sensor and an encoder.

3. The fan system of claim 2, wherein the control module is configured to disable at
Jeast part of the fan system in response to the rotation sensor indicating that the hub fails to rotate

after the hub is commanded to rotate.

4. The fan system of claim 3, wherein the control module is configured to wait
approximately 20 seconds before disabling at least part of the fan system in response to the

rotation sensor indicating that the hub fails to rotate after the hub is commanded to rotate.

5. The fan system of claim 1, wherein the fan system is installed in a facility,
wherein the sensors comprise a sensor configured to detect a condition associated with a fire in

the facilit_y.



21. The fan system of claim 18, wherein the notor control nodule is
operable in a | earning node, wherein the |earning node enables the notor to
attain a target speed once the 37 notor control nodul e has | earned
dynami cs associated with the location in which the fan systemis installed.
22. The fan systemof claim1, wherein4dhe notor conprises a rotor and a

stator having w ndi ngs; wherein the notor control nodule is
configured to control operation of the motor, wherein the notor control
nodul e conprises an integral power factor controller (PFC). 23. The

fan systemof claim 22, further conprising one or nmyre hall effect sensors
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7. The fan system of claim 5, wherein the control module is configured to stop
rotation of the hub in response to data obtained from the sensor configured to detect a condition

associated with a fire in the facility indicating the presence of a fire in the facility.

&. The fan system of claim 7, wherein one or more sprinklers arc positioned above
the fan blades, wherein the control module is configured to stop rotation of the hub such that

none of the fan blades are positioned directly below the sprinklers when the hub reaches a stop.

9. The fan system of claim 5, wherein the control module is in further
communication with one or more sprinklers, wherein the control module is further configured to
activate the one or more sprinklers in response to data obtained from the sensor configured to
detect a condition associated with a fire in the facility indicating the presence of a fire in the

facility.

10.  The fan system of claim 1, wherein the sensors comprise a temperature sensor

configured to detect the temperature of a component of the fan system.

11. The fan system of claim 10, wherein the temperature sensor comprises a

thermistor.

12.  The fan system of claim 10, wherein the temperature sensor is configured to sense

the temperature of the motor.

I3.  The fan system of claim 10, wherein the temperature sensor is configured to sense

the temperature of the motor control module.



24. The fan systemof claim 23, wherein the stator is external to the
rot or. 25. The fan system of claim 23, wherein the rotor conprises a
per manent magnet rotor.
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14.  The fan system of claim 10, wherein the motor control module is configured to
reduce the rotation speed of the hub in response to temperature data obtained from the

temperature sensor indicating that the temperature has exceeded a first threshold.

15.  The fan system of claim 14, wherein the motor control module is configured to
stop rotation of the hub in response to temperature data obtained from the temperature sensor
indicating that the temperature has exceeded a second threshold, wherein the second threshold is

higher than the first threshold.

16.  The fan system of claim [, wherein the sensors comprise an accelerometer
configured to detect the one or both of impact by an object against one of the fan blades or

imbalance within the fan system.

17.  The fan system of claim 16, wherein the motor control module is configured to
stop rotation of the hub in response to data obtained from the accelerometer indicating one or

both of impact or imbalance.

18.  The fan system of claim 1, wherein at least one of the sensors is configured to

detect current passing through the control module.

19.  The fan system of claim 18, wherein the control module is configured to disable
at least a portion of the fan system in response to data indicating that the current passing through

the control module exceeds a threshold.

20.  The fan system of claim 18, wherein the control module is configured to disable
at least a portion of the fan system in response to data indicating that the current passing through

the control module falls below a threshold.

21.  The fan system of claim 18, wherein the motor control module is operable in a

learning mode, wherein the learning mode enables the motor to attain a target speed once the
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motor control module has learned dynamics associated with the location in which the fan system

is installed.

22.  The fan system of claim 1, wherein the motor comprises a rotor and a stator
having windings;
wherein the motor control module is configured to control operation of the motor,

wherein the motor control module comprises an integral power factor controller (PFC).

23.  The fan system of claim 22, further comprising one or more hall effect sensors
configured to gencrate sinusoidal control signals, wherein the one or more hall effect sensors are
configured to commutate the stator windings with the sinusoidal control signals.

24.  The fan system of claim 23, wherein the stator is external to the rotor.

25.  The fan system of claim 23, wherein the rotor comprises a permanent magnet

rotor.



