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di scl osures of which are al so |ncor§orated by ref erence herein.
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BACKGROUND

[0002] A variety of fan systems have been made and used over the years in a variety of
contexts. For instance, various ceiling fans are disclosed in U.S. Patent No. 7,284,960,
entitled “Fan Blades,” issued October 23, 2007; U.S. Patent No. 6,244,821, entitled “Low
Speed Cooling Fan,” issued June 12, 2001; and U.S. Patent No. 6,939,108, entitled
“Cooling Fan with Reinforced Blade,” issued September 6, 2005. The disclosures of
each of those U.S. patents are incorporated by reference herein. Additional exemplary
fans are disclosed in U.S. Pub. No. 2008/0008596, entitled “Fan Blades,” published
January 10, 2008; U.S. Pub. No. 2009/0208333, entitled “Ceiling Fan System with
Brushless Motor,” published August 20, 2009; and U.S. Provisional Patent App. No.
61/175,210, entitled “Ceiling Fan with Variable Blade Pitch and Variable Speed
Control,” filed May 4, 2009, the disclosures of which are also incorporated by reference
herein.  Alternatively, any other suitable fans may be used in conjunction with

embodiments described herein.

[0003] A fan blade or airfoil may include one or more upper air fences and/or one or

more lower air fences at any suitable position(s) along the length of the fan blade or



which is incorporated by reference herein. Alternatively, any other

suitabl e type of conponent or feature may be positioned along the | ength of
a fan bl awe 20r0/@81760i | ; or such conponents or features may/us2onlog23de
omtted. [0004] The outer tip of a fan blade or airfoil nay be finished by
the addition of an aerodynamc tip or winglet. Mrel y exenplary wi nglets
are descri bed in U S. Patent No. 7,252,478, entitled "Fan Bl ade

Modi fications,"” issued August 7, 2007, the disclosure of whic
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conponents, or y 'simlar structure at al
exits over the tralhng edge of the fan blade and reducing t1p vortex formation. In some
settings, this may result in increased efficiency in operation in the region of the tip of the
fan blade. 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 blade may be simply closed

(e.g., with a cap or otherwise, etc.), or may lack any similar structure at all.

[0005] The interface of a fan blade and a fan hub may also be provided in a variety of
ways. For instance, an interface component is described in U.S. Pub. No. 2009/0081045,
entitled “Aerodynamic Interface Component for Fan Blade,” published March 26, 2009,

the disclosure of which is incorporated by reference herein. Alternatively, the interface



[ 0006] Fans may al so include a variety of nounting structures. For

i nstance, a fan nounting structure is disclosed in U S. Pub. No.

2009/ 0072402p106n387761 ed "Ceiling Fan with Angl ed Mounti ng@CT/ysadiosised Mar ch
19, 2009, the disclosure of which is incorporated herein. In addition, a
fan may include sensors or other features that are used to control, at

| east in part, operation of a fan system For instance, such fan systens
are disclosed in U S Pub. No. 2009/0097975, entitled "Ceiling Fan with
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2009, the djscl . i ch_j;s incorporated by reference herein; U S
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[0007] Some fans may include blades that are formed as a unitary construction. By way
of example only, a fan blade may be entirely formed as an extrusion of aluminum or
other material. Alternatively, fan blades may be unitarily formed using a variety of other
techniques and/or materials, including combinations thereof. In some settings, it may be
desirable to provide a fan blade formed of different components, some of which may be
formed of material(s) that differ from material(s) of which other components of the fan
blade are formed. For instance, it may be desirable in some settings to provide modular
fan blade components that permit various fan blades to be modified with relative ease.
By way of example only, in some settings, differing components of a fan blade may be
configured to reduce the total weight of the fan blade; provide a soft leading edge for the
fan blade (e.g., for durability, safety, and/or other purposes); permit tailoring of the
aerodynamics of the fan blade to specific applications by interchanging leading and/or

trailing edge components; permit tailoring the aerodynamics along the length of a fan

-3-



designs in a single assenbly; provide different colors wthin a fan bl ade
(e.g., for visibility, aesthetics, and/or other purposes); and/or provide

t ranspar ewo 2010/t58HAS| ucent segnents within a fan bl ade PeTEIS2000062306t ai n
lighting, for visibility, for aesthetics, and/or for other purposes). O
course, differing conmponents of a fan bl ade may be configured and used for
a variety of other purposes, in addition to or in lieu of any of the nerely

illustrative exanpl es noted above. [0008]. Wiile _a variety of fans,and fan
Syst ems ha A0S OFRRING fEPTLS SRS PEIBENE 6 il e Sl EoBAReBH B ifig et he

inventors Of;  LISE n esfibibednines ehh - bIBR . £
DESCRIPTICﬁgéggggﬁadﬁ&%?N%ggP%%Oéfyﬁégg@ﬁ%gﬁi%geé tﬁegpéggent ingg%ii%h
will be betisthiliyndesthdtvogdadd/onmothke piupoba) aigl/atesrovidpt tramspaéntcar lraislu_cent .
et or ence. ACHRRE STRRLhPAYHE SREoP GrEnTE cot P IR SR e DgGtoT G 1
depi cts a p&r SRECKINGsCY). SO Bfurdd) IR &n¥pohBils DY BLBADIAI AN Lbe ErBigured
depicts an expl%ﬁ%égvfgh/of #gn’bladggio#%%nenfs of the fan systenﬁgf FI G
1; [00012] amd GseBfadepvaricty af othes supesssj onadditiorete of inf lign of ayeclcbapasielt s of
the fan systemof FIG .1, w a | eadi ng edge conponent and a broad chord
trailing e U@BWE%W@H%aggﬁ%igfﬁﬁ from a spi ne conponent; [00013] FIG 4
depicts a cross-sectional view, taken along line 4-4 of FIG 1, of the fan
bl ade [goegponent sife 4 4sietyof Yink hnd e beedhdigave dgen ande tahdiuked) gt ®dgheved
conponents joined to the spine conponent; [00014] FIG 5 depicts a
Cross-sect fiﬂéﬁﬁ ap op¢ guipr todhemvantersdias prde st Bsegra i system agdeschedhesgfa.
conponents; [00015] FIG 6 depicts a cross-sectional view, taken along |ine
6-6 of FIG 1, of fan RhadepgRIPLIENS JrOPALe) Gk depicts a perspective
view of the transition traiPlng edge segnent of the fan systemof FIG 1
[00017] FIG 8 depicts a partial perspective view of fan bl ade conponents
of th@00Qh syst Ens bElidiethd prestrovinvaptioe adilnyg wtige vadeistbedifiommthedddewing

conponents .engaged with,a . N . . . .
P desc%p on O}Nclzertaln examples taken in conjunction with the accompanying drawings, in

which like reference numerals identify the same elements and in which:

[00010] FIG. 1 depicts a perspective view of an exemplary fan system;

[00011] FIG. 2 depicts an exploded view of fan blade components of the fan system of
FIG. 1;

[00012] FIG. 3 depicts a cross-sectional view of fan blade components of the fan system

of FIG. 1, with a leading edge component and a broad chord trailing edge component

separated from a spine component;

[00013] FIG. 4 depicts a cross-sectional view, taken along line 4-4 of FIG. 1, of the fan
blade components of FIG. 3, with the leading edge and trailing edge components joined

to the spine component;

[00014] FIG. 5 depicts a cross-sectional view, taken along line 5-5 of FIG. 1, of fan blade

components,

[00015] FIG. 6 depicts a cross-sectional view, taken along line 6-6 of FIG. 1, of fan blade

components;



wi nglet; [00018] FIG 9 depicts another partial perspective view of the fan
bl ade conponents of FIG 8; [00019] FIG 10 depicts a partial perspective
vi ew of fwio 2bloada776onponents of the fan system of FI G PCTAlsosvog3keadi ng
edge and trailing edge conponents engaged with a hub trim piece; [00020]
FIG 11 depicts another partial perspective view of the fan bl ade
conponents of FIG 10; and [00021] FIG 12 depicts a cross-sectional view
of an exenplary alternative |eadjng, edge conpgnent engaged with i.ne
corrporﬁ@rﬂlgf[ 00053 Tréepies aRegectye 1%?F tha trapgen {r@igg efghicemayt ‘%ﬁﬁgfﬁf‘ vay,
and it is %9&&1%'3?@%?9 t hat various enbodi nents of the invention may be
carried out"in a variéty of other ways, including those not necessarily
depicted in the drawi ngs. The acconpanyi ng draw ngs incorporated in and
form f@P0d7part &IGt Belepjper hfriactat i porspettivesticat ef Gevbladé campertnss of thaéan

present invention,..and together with the description serve to explain the
princi pl es S?S?qe‘f‘ﬁg lflﬁ‘./jmsg%wpgﬁ?adbxg ﬁ%gelﬁ{’&e%‘ﬁ%ﬁ?g%S%%’reP“ﬁ?&?g ngtﬂ a
invention iygpiiet: limted to the precise arrangenents shown. DETAI LED
DESCRI PTI ON [ 00023] The fol |l owi ng description of certain exanples of the

i nvention should not be used to limt the scope of the present invention.
O her [W0A8D1 es, FH@a? derists anophes partiab RERSEEIHRYA VECW 9 dhe Epabladey empgnentieot

i nvention ?‘Id}l 8,becoma apparent to those skilled in the art fromthe

foll owi ng descr’i pti on, which includes by way of illustration, one or noreof
t he best nodes contenplated for carrying out the invention. As will be

real i @19} he | Al@nt0 depicts « ppdbl persfectvh etevdiof ffar blude anthpoharitoof tles fract s,

all w thout departing. fromthe invention. Accordingly, the draw ngs.and
descripti oﬁ@t%dﬁlﬂ&&bé’ shaydpgdepding ¢ geﬁ]@rtéqlﬁ%e?lg? f Eﬂnéntéﬁ&‘gﬁ%fggwltﬁ a
restrictivey, 99 . As shown in FIG 1, an exenplary fan (10) includes a
support (12), a tor (14), a hub (16), and a plurality of fan blades (30).
Support (12) is configured to be coupled with a ceiling structure, such
that {§20110) nBIG.b gmgéﬁd@beﬁpmlaoem@mtimwewsﬁﬁb@ fan blade components of

FIG. 10; and

[00021] FIG. 12 depicts a cross-sectional view of an exemplary alternative leading edge

component engaged with a spine component.

[00022] 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

[00023] 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 includes by way of illustration, one or more



(12) may be constructed and/ or operable in accordance with the teachings of
any of the patents, patent publications, or patent applications cited

herei n. PRai02blcadews(30) extend radially outwardly from raib/uS2@p/06mre not or
(14) is operable to rotate hub (16) with fan blades (30). A trim piece
(120) is provided at the interface of each fan blade (30) and hub (16). In
addition, straps (18) are secured to fan bl ades (30) A wnglet (100) is

coupled with the free end of each. fan hl ade of t e onent s,
anong ot he@?é%%gwflss eopemplafed b FarpHye RV ¢ dbiegBeN {lﬁa‘?f alizdd) the
construct ed,aRdbRIs &B?{ﬂé‘gf SthePdiACFRAF SRNGR i M stBpddRe all %%hﬂ&%aﬁfng% afe the

patents, patent publications, or patent applications cited herein. Indeed,
vari ous vvaysmnhomv%cﬂmrdmgyi ‘éla(dnawygs ofid titreriptiersrthepldpet waardpdib$ ilbatratoves, or
pat ent applic t| 0 herein may be conbined with the teachings of the
present appf e a{ea&ﬁr\ﬁqu §8%pparent to those of ordinary skill in the art.
By way of exanple only, support (12), notor (14), hub (16), and straps

(18), [Gumeap Ot hak sEERRANENG S1,@h ckampladPlan (18 mbl@d@msﬁ at@g), aansentlagd,
and/ or useg in accordance with the ?e?ghl n( s)yo S. H’{Jﬂg No, 2009/ 0208333

entitled "@dubihg). rash asglwb‘m fi fen bRidas (10s unmréﬁu) lﬁemﬁ%ﬁ@hw&f‘gﬁw 0,
2009, th f
€ %&Pé leﬂhg Rl &h H Fal Pa%g 16503 é’t ; u&gé%%ﬁe&ff?d?&% J%g{ dl}p

Al ternatively, corrpohe assenbl e used
i n accor daifity may be thstiuerd fahdwgs opeﬁableyn atdedanpatvathi the pedciinigs i lahy ofitheon,
or patent applicatio or in any other swta ion

ted herein
[00025] | nP36RE: %?@.mﬁbcatwaa qrﬂ%}enaﬁapf%ow Gitrdsheredpy) Tap l%ﬁ?ﬁ??@lﬁxéedldsuch
that fan ( algﬁ&t Hﬁf {Tg?%a%tap 18h ¥s Spek e o fo@atéﬁﬁﬁ(%)wh fan
10 as a

vari ations, er between” approximately 6
i ncl usi ve, beades ea@pr afxtmatméop (230X xsegrowdﬂthme vugterfadet drmmfmebkade f(aﬁ and0)

fan bl ade. Moy Qr I SHEpOh e Sisohier oot BadiePan A et /dieis* "
(32), a | eagdipey @zﬁg%@é@@ﬂd c(ffé%h faartﬂademz@)e Ahf bemeat cotrﬂiﬁ)%nt@farﬁdr@ dthé?g

edge nenbers (60, 70 . Each of these exenplary conponents w |
descri bed pmngwrmtseﬂlaﬁ&na(ilp) ety dvave Pa alesived;, meayclom Eongtrveted gndiof Olpﬁrablel ing

edge nenbers 0, i hi s exa the cross of fan _.bl.ade
(30 vari et dite (HI e teinine ol Blndhe e nBREnCRabARaR drgPuctie
nmenber ( 60?@{&&@@«3@&@ Kepdial ilvigded, REOAG whr 6 which ithd taakkings af ther Isetteﬂtgngt h
of fan bl a (30); while trailing edge nmenber (70) provides a
patent publications, or patent applications cited herein’ may be combined with the
teachings of the present application will be apparent to those of ordinary skill in the art.
By way of example only, support (12), motor (14), hub (16), and straps (18), among
other components of fan (10), may be constructed, assembled, and/or used in accordance
with the teachings of U.S. Pub. No. 2009/0208333, entitled “Ceiling Fan System with
Brushless Motor,” published August 20, 2009, the disclosure of which is incorporated by
reference herein. Alternatively, these components may be constructed, assembled, and/or

used in accordance with the teachings of any other patent, patent publication, or patent

application cited herein; or in any other suitable fashion.

[00025] In some versions, hub (16) and fan blades (30) are configured such that fan (10)
has a diameter of approximately 8 feet. In some other variations, fan (10) has a diameter
between approximately 6 feet, inclusive, and approximately 24 feet, inclusive.

Alternatively, fan (10) may have any other suitable dimensions.



relatively narrow chord section along a second | ength of fan blade (30);
and trailing edge nenber (80) provides a substantially snooth transition
from t he wocaw/skysd section to the narrow chord secti oRCTIUS2408i0623e& anpl e,
the broad chord section is closer to hub (16); while the narrow chord
section is closer to winglet (100); and the transition area is

approxi mately md-way along the Iength of blade (30) between hub (16) and

let (100 Ho houl d d.that, to th tent. that
o oTOUBBE 1 7 afeishe e d IS Bdy Socfcish RGle (@B) ofhe TSl X OBy Sy
al ternati V%Lé%(‘trﬁgs}‘)%ealgﬁﬁi@@d?g)t kﬁ%a‘an{é&éﬁge"‘ﬁ@@b@ﬁ g/S(O}OQHd anek aiffeadt Qs ghord

near hub ( e extent that an ype of transition
trailing edgdingeedger me8bprsi 660us7@d 803uctach of drse tepicmpllar}alwmpgn@@g@ﬂﬁélm

80 b d at Ita t

bl adle( 30) depogan s edpenien hoar- (b Pope Sl ol a0 asE: MRG0

| eadi ng edge, @@)Qﬁgﬁ%%mﬁl@%@%kosé 3dokioand fan bladé (30 9aBefoRN RIS LS fdﬂanne|
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engagenent section (52) of |eading edge nenber (50 In artl cul ar,

proj ect i onsnee@wr (&é)pr@wdc%aanbﬁganéla@xé Slﬁéﬁ%‘éfané@@)l fgwg élﬁebr@ﬁ(é RhojHSREHa ¥ns
40, 42 2 |

(300 12 S, ISyl iZle gL AN o bl oty 08 ENGRBETERL, lgnnel

(46) . UppelwmléOtheQiarr@W él«fb@bl deﬂtdmﬁesloaardommtedl(yowg @hé ahé mgngpicdon iaoen ishi | e

b sy § b PR Rttt 41one B et b PlRh B e erb Bub LRy b uibelet 50
is configu gg@%%&%ﬂ )g§h5ﬁ}gmk gﬂ?er%g@tlﬁ'ﬁgé%@%nt a@a@weﬁms%aﬂgg ) of

trailing e ers ( I'n particular, projections (64, 74,
76, 84, 86menfbety @0l 7Hg8Bdye uselbiads (3GO0may alterdavedn hagea anﬁermt@rda@carons

hot | ow andveaet ABT 214 g ot chiinar proclit Sedmmt & e deR AT o8 Wrsp! ne
menber (32),r mBYsiHGY ?ra@i'ﬂ% e‘d?@%{en%ék (8! 18 WREDRAER hefansitiBn IRMEhV&IS i B&Eberspi Ne
menber (32) is forned um num as a si ngl e untw sted piec usi ng an

e
ext rusi on p¥®aeyshe Iofatebatrang othen yuitableeposiisin addyigethertamath off blasle (é@nbl nation of

[00027] Spine member (32) of the present example includes a leading edge engagement
channel (34) and a trailing edge engagement channel (36). Leading edge engagement
channel (34) is defined in part by an upper projection (40) and a lower projection (42).
Upper projection (40) includes a downwardly projecting portion while lower projection
(42) includes an upwardly projecting portion. As will be described in greater detail
below, leading edge engagement channel (34) is configured to receive leading edge
engagement section (52) of leading edge member (50). In particular, projections (54, 56)
of leading edge member (50) engage with projections (40, 42) of spine member (32).
Similarly, trailing edge engagement channel (36) is defined in part by an upper projection
(44) and a lower projection (46). Upper projection (44) includes a downwardly
projecting portion while lower projection (46) includes an upwardly projecting portion.
As will also be described in greater detail below, trailing edge engagement channel (36)

is configured to receive trailing edge engagement sections (62, 72, 82) of trailing edge



mat eri al s and/ or manufacturing process(es) and/or nunber of pieces may be
used to formspine nenber (32). In addition, while spine nenber (32) of the
present ewearzploadsBas a substantially uniformcross secti ®aTAIS09/062386 ent i re
| engt h, other versions of spine nenber (32) nmay have a cross section that
is not uniformalong its entire length. [00029] Spine nenber (32) of the
present exanple further conprises a pair of bosses (38) extending
downwardly fromthe interior surface of spine ne

: h
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(16). In addition, bosses (38) engage wi nglet (100) as will be described in
gr eat 000281 ai | Bpimvmembers(ﬂﬁpisdsubetanmdbfrlmlb&dandqatbstaaﬁalw tigidoinhibe present

conponents described herejn, bosses are nere n | ndeed,
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to those of ordinary skill in the'art in view of t he teachi ngs herein.
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engagenent channel (34) of spine nmenber (32) to secure |eading edge
engagerosag] menbBpiné pimteo (Sac) ioff ghenpredeat eXa3@jle furthep aa)mpmds arpalrarfdnoasas W8l be
described in greater det be

ections (54,56 |.ea
menber (SOFX‘@%‘&%@"WWW@V5f‘€’&ttﬁ%ﬁgpf( &&ten%)suréigces%ﬁ TR %%B%ﬁ 2%’%? ﬁ’[ %6031]
Leadi ng ed t | e.
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pl asti c, ig; Q{S?r '[Ou]ﬁll()tllg[r& plﬁ@cieg, 352?%3\%&2?9) ﬂlegg(%{lolg,sbc?sses (389 engage
nglet (100) as will be described in greater detail below. It should be understood that,
as with other components described herein, bosses (38) are merely optional. Indeed,
some versions of spine member (32) may lack a hollow interior. Various other suitable

ways in which spine member (32) may be configured will be apparent to those of

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

[00030] As noted above, and with reference to FIGS. 2-11, leading edge member (50) of
the present example comprises a leading edge engagement section (52). Leading edge
engagement section (52) comprises an upper projection (54) and a lower projection (56).
Upper projection (54) includes an upwardly projecting portion while lower projection
(56) includes a downwardly projecting portion. As also noted above, leading edge
member (50) and spine member (32) are configured such that leading edge engagement
section (52) of leading edge member (50) may be inserted into leading edge engagement
channel (34) of spine member (32) to secure leading edge engagement member (50) to

spine member (32). In particular, and as will be described in greater detail below,



extrusion process. O course, any other suitable material or conbination of
mat eri al s and/ or manufacturing process(es) and/or nunber of pieces may be
used to fwormiosasi7zag edge nmenber (50). I n addition, whilPeTIuSa@on0g3R€ge
menber (50) of the present exanple has a substantially uniformcross
section along its entire length, other versions of |eading edge nmenber (50)
may have a cross section that is not uniformalong its entire | ength.

[ 00032] Leadi ng, edge nenber (50) nay be secured to sane menber 3%%} ifn a
vari ety of PRRigEiongShaip) ot leading rdecomeber £xhisngagsays ri%?ﬂﬁ%tfon(sﬁ(é§> ®©Ispi ne

menber (32 i.MAially separated with a distal |ongitudinal end of
| eadi ng ed)é}éﬁgn%nrﬁgor&%) bei ng positioned adjacent to a proxinal

| ongi tudi nal end of spine nenber (32), with | eadi ng edge engagenent section
(52) Be03y] posi Leatieg eflge meukkdrps0) ris | sebstamiplly dipsilienty ay dhe preschtaoxeshpl¢.34) |
Leadi ng ed menber (.50). may then be id distally in.a | ongitudinal.
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[ 00033] As anot her nerel }/ illustrative exarg)l e of how | eadi ng edge nenber
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(50) may bedgoupmber () hInsgsldionrevhpleleadam cageapamnbry (et the Risesnt CEBNP KAy be

posi t o’ ¢ Rt PUSDERAELARGR obR SEUAPUERTRE udedTindd, ofnck SPRLENSY Raling,
spi ne menbedge @ahber (S0PibE haweot €toss debigordihat iahot wrifpirmudonpaits eice ehgtheadi ng
edge nenber (50) may be at approximately the sane | ongitudi nal position as

t he dij st | i tudi d of i nb 2);. while t - oxi mal
| ongt [TUPHal Cenbeaing gl memBiigaDhids o seavy i biiee sirbek PRRUS Ay ALRY Yane
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(32). Then, Teading edge nenber may moved toward spine menber ry(32)
in a di recbe amtitlasepasated aitbveediste] bngdudiselaandi &fl legdine egemaiembbac0) denge
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that | ower o@r0bRaEEAENt (Selor0f52h BamiHaskidae] rrniedipt(indkadihg 88ge engagement
channel (34). Leading edge member (50) may then be slid distally in a longitudinal
direction, with leading edge engagement section (52) being received in leading edge
engagement channel (34) as shown in FIGS. 4-6, until the distal longitudinal end of
leading edge member (50) reaches the distal longitudinal end of spine member (32). In
other words, leading edge member (50) may be coupled with spine member (32) by
relative movement between leading edge member (50) and spine member (32) in a

direction that is substantially parallel to the longitudinal axis of spine member (32).

[00033] As another merely illustrative example of how leading edge member (50) may be
coupled with spine member (32), leading edge member (50) may be initially positioned
adjacent to spine member (32) at a longitudinal position that is substantially common
with the longitudinal position of spine member (32). In other words, the distal
longitudinal end of leading edge member (50) may be at approximately the same

longitudinal position as the distal longitudinal end of spine member (32); while the



engages | ower projection (46) of spine nenber (46). In particular, a
recessed portion of |ower projection (56) nmay receive a conplenentary
upwar dl y wetendisarysporti on of | ower projection (46). W PRTIUS:9/0p230¢ ect i ons
(46, 56) substantially engaged al ong the | ength of spine nmenber (32) and

| eadi ng edge nenber (50), |eading edge nmenber (50) may then be rotated
relative to spine nenber (32) to bring upper projection (54) of |eading
edge nmenber (50) toward upper projection (44) of spine nenher f32) After
upper proj ®e¥imak lqugifudisal) endakgleiad‘mgwalge aegieleEtCAht atraprsedwatsheiecERtE nues

to rotate | r n Wﬁiﬁ t u
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surfaces (45, 55) are configured to drive u per proj ection_(54) downward
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i's such thafgd IBEmBSIS(SOj)’t(ﬁ\Var@eﬁde ﬁ@tnber/ m)ﬁthuaﬁﬁ@ ﬁoetﬁdl csfgeﬁﬁwed@nbﬁnbe(rSO)
in order to_allow upper  projection

g cl ear g ﬁjectlon %
In ot her wotQidnay ‘??f%%iehgbélb’# @H%th}h“e DY %’fﬁb’é’r%a‘”%ﬂ‘;rp@ﬂf’ PPRSH PEYCH ﬁped
surfaces ( 34?4) r%?a % {rggrgelﬂ,fehhﬁtt & geﬁ‘%ﬂﬁk}e FecBSC@rBBd Yn ﬁ?ﬂ@r'ﬁ%ﬂ@cﬁdﬁf @uh.ng

| eadi ng edge owar menber (32) after proj ections
(46, 56) h&nee elﬁtgé@\eldwaltﬂy progteting portiopper upper prOJectlon (44) has been received in

the complementary recess formed in upper projection (54), the resilience of leading edge
member (50) may urge upper projection (54) back upwardly, providing a substantially

secure coupling of upper projections (44, 54).

[00034] In some versions, the assembler (e.g., a person and/or machine who assembles fan
blade (30), etc.) may squeeze the top portion of leading edge member (50) toward the
bottom portion of leading edge member (50) in order to allow upper projection (54) to
“clear” upper projection (44); then relax the grip on leading edge member (50) to allow
the resilience of leading edge member (50) to urge upper projection (54) upwardly into
full engagement with upper projection (44). In the present example, upper projections
(44, 54) include complementary ramped surfaces (45, 55). Ramped surfaces (45, 55) are
configured to drive upper projection (54) downward when upper projection (54) initially
contacts upper projection (44) and leading edge member (50) continues to be rotated

toward spine member (32). In some versions, the presence and configuration of ramped
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projections (44, 54) to ultimately engage in a substantially secure fashion
(e.g., upper projection (54) "snapping" into place, etc.). [00035] O
course, awWOWDIMSFESI ous ot her conponents and features destnishedonseei n,
ranped surfaces (45, 55) may be omtted. For instance, the configurations
of upper projections (44, 54) may be substantially identical to the
configurations of |ower projections (46, 56). Another alternative

configuration may include reversing the confi %urati ons of upper proj %cti ons
(44, 54) wistHaeRé4 o igchthadike spemblgiresdrmgl even gRseredsading pdeedgRbehat

| ower proj I el : 4 her e be
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edge menberugstnt thy asseabiguasrd gnlérgate maémgp%cil%%ﬁﬁ%%gle?ﬁesr, @é)t?Wﬁr@oose]
As descri begd: I I fAQe ( e i i
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a directi oprgedtmnaid4,aid)yto pdtipeteli engdage in @ gubstahtiallyi seadicnfashiaxi(sg.ofupppi ne
menber (32). ?ngme g rsions of. this technique may include rotation of

| eadi ng ed§EIRHBEP ) SBIPHEEPE RefieneCrerber after a first set of

conpl ementary projections (44, 54 or 46, 56) are engaged, in order to fully

engagegols] ot heDf s@fursef ag ORiTh AEIBLA OYheB ! RInBhb @B Sarkl4 featihés AeschBed 4rkjein,AS
al so descri bed above, this technique may include deformation of at |east

part of | esampry sufiscrédhbeld) (B@) be wmiiterkr Hopindncec tepraafigrtatipys pf HPB¥t i ons
(44, 54 an . B6) 45,0 | ' h I i La9
edge nenbegro?g%‘)ogga(ﬁé’i égﬂé dibﬁgﬁig’g%ggﬁ%#ee%nf%o% PESLbh NGRS SORUAT
def or mat i opra@@wioa®NPb£66).t hanethgagkemtive confidwation hewyuindkridst @oetsingathe i n
sone settings, coupling through.,a notion tgliatﬁiéi S transve

subst ant | aPPYIEEH RS SEPLrPrRISCHE (Fomg) i |00%§kgtgat&nsé%ﬁ%@errr%%éﬁior{m)
may be pr e%% )€ sOME .QURI}% ;bgcg'&af{oﬂngcladérqéﬂngéﬂ %Q@%cek |5:(4§,u!§§}. ant i gbh
axi ber 2). Fo

paral l el to the’1ongltudina of spi ne nent r' instance, when
each fan blletefoe303 urslesstdugl dnit,i adgaydidsongf @ehether rampedxdunfatas| (451 255)eate

| ong, etc.), engagement throu a suhstanti al | r pendi.cul ar noti on may be
relativel yg%’é\%‘{‘;gfragnt ?ﬁnaé‘t’{ﬁééﬁ?%gllﬁ lCRNayH2R I%Mfgﬁf?%lag’?g BRPY| R ICC YL gn.
For instangg, s3yGRPRIAERHIE BbAEmERIRLLIEREINRXdBE nREHEL(50) Qo EKRGNRHS! €

conmponent s
engage lower projections (46, 56).

[00036] As described above, leading edge member (50) may be coupled with spine
member (32) by moving leading edge member (50) toward spine member (32) in a
direction substantially perpendicular to the longitudinal axis of spine member (32).
Some versions of this technique may include rotation of leading edge member (50)
toward spine member after a first set of complementary projections (44, 54 or 46, 56) are
engaged, in order to fully engage the other set of complementary projections (46, 56 or
54, 44). As also described above, this technique may include deformation of at least part
of leading edge member (50) in order for all complementary projections (44, 54 and 46,
56) to be fully engaged, with the resilience of leading edge member (50) causing leading
edge member (50) to “recover” from such deformation and complete the engagement. It
should be understood that, in some settings, coupling through a motion that is transverse
or substantially perpendicular to the longitudinal axis of spine member (32) may be

preferable over coupling through a motion that is substantially parallel to the longitudinal
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that have been stretched or conpressed and/or to account for dinensional

m smatch and/or instability. Alternatively, such perpendi cul ar engagenent
may of f erwotzhavosarygant ages over parall el engagenent; or POD/USAdW06Eg€S over
paral | el engagenent. [00037] It should al so be understood that, when an
assenbly techni que incorporating the above descri bed perpendicul ar notion
is used, the entire length of |eading edge menber (50) need not be fully
engaged to spine nenber ( i me, For instance, the ﬁﬁ enbler

SZ%ekat t he sa
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t echni que GLEHRNIES PRE p%&ﬁ%}rﬁr{g@gerflﬁlts%r&?raég@etaﬁsﬁd e{eﬂﬁd alqlShgagemen ) to spine
menber (32), the assenbler may place an insert (not shown) within the

hol | oyegoster i or itahohidagionse eatiestoRITRr, Wikd)anadsk@nblly eediniigie da@poretiine the( 50)
has been secured to spine nenber (32). Such an insert nmay be inserted in

| eadi ng ed@bovﬁed?@embe@a@fp%m@ranqﬁ@w&ﬁsqdhﬁ%e fir’élrf‘s@Bgttha‘?ftlii%i“ll%/e%r%?mé?r to
the |ongi tggb %%éd E}ﬁﬂ ﬁ\ﬁlg%ﬂg%}g%flﬁggﬁﬁ rr(eiﬁ)el g?%ﬂ%ltﬂ't rEa{n@St ﬁ&‘yl Q%Yc% gs eShape

t hat conpl erior |ng e ge rre
such that tafembie sm}t:ﬁrsoéngalge lowaagir bJecwbris a6, frﬁ)ezﬂongrthe)bnﬂneadmgtg oé mbgdlmge nmber
(50) prevents leadin menber m be| rarypressed I n ot her

wor ds, theefigf's’élﬁ’tn fipl Obla ptpe Pﬁ@qebgg%) e(fﬁseé? ¥s0)
from bei ng é%a \@%Qﬁﬁé}@%ﬁ@%ﬁ@&ﬁéml qh2) eﬁﬁfﬂgﬁgg% TBpRESrofee@ons

whi ch m ght se di sengage per projections ( and/or” | ower
proj ecti on$4£(, 45@) aliﬁng Jusﬁrpamsef thentaygth lofideapliegy edge npmbere(0¢and dpmouptbey of

| eadi d b f [ nb 32),. h t t end
L. onti e LANHER 5Pk QR b FRa o it e8P Anp I B R 51 ¢ e
llength of LeadEYKIYSasBIRRF ploplionPf44] SBfurdil BR) AbdnvitkyreBdMRE khe other end

of leading edge member (50) and spine member (32), whereupon upper projections (44,

54) will be fully engaged along the full length of leading edge member (50) and spine
member (32).

[00038] In addition, regardless of the technique used by the assembler to secure leading
edge member (50) to spine member (32), the assembler may place an insert (not shown)
within the hollow interior of leading edge member (50) after leading edge member (50)
has been secured to spine member (32). Such an insert may be inserted in leading edge
member (50) using a motion that is substantially parallel to the longitudinal axis of spine
member (32). Such an insert may have a shape that complements the shape of the
interior of leading edge member (50), such that the presence of the insert in the interior of
leading edge member (50) prevents leading edge member (50) from being compressed.
In other words, the insert may prevent the top portion of leading edge member (50) from
being bent toward the bottom portion of leading edge member (50), which might
otherwise disengage upper projections (44, 54) and/or lower projections (46, 56). An
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part of the length of |eading edge nenber (50). In addition, in versions
where an insert is used in | eading edge nenber (50), such an insert may be
secur ed twol2endisarysedge nenber (50) and/ or to spine nenPer/US3@p/ o6y any
sui t abl e conmponents, features, or techniques, including but not limted to
fasteners (e.g., clips, clanps, screws, bolts, rivets, etc.), adhesives,
snap-fitting, interference fitting, etc. O course, as with other features

and conponents descri bed herein, such an insert is nerely optiopal. [ 00039]
Wi | e severBiertspaydug peayent ivadverient degauplingcafripagting cdgsrmebelr CRYIPBaBNKg

edge erbery (50) (1) LA TRINC | S YRR ARSE

2089 APOURmbLL Q@P’OUI d
be under st 00 structur eat ures, techni ques are nerely

i |l ustrati weubsadtial esrtioxarfitiulenghhvdieagingt caligh encattren ¢30)r esjustf emtatively, smetld

t echni ques for securing |l eadi ng, edge ne r (50),.to spine nenber (32) will
be appgr entpa’t‘t@ftﬂ?f'o@Eg@?Ofd? 1 g eﬁ?mli’erir{g&t hlé ag)ﬁ{twpnn\e‘q’eéww Vq’?‘f‘f@ a%‘é%t%ﬁi ngs
herein. [ Og%gifggdﬂnt le§(ﬁlﬁg|eig%@|n§é?nl§%? (SOden&t AR tndeRBhal %@C%ce@ﬁe@(w%daﬁ@b@dge( 50)

&h
may be dec from Spi ne nmember (32) in a variety of ways, several of
whi ch may mesuber (50) sulist tardpirgl inymher GRprasieg tany |sedable gowggecnts featvres,50) or

spi ne nmenber . (32)..Such decoupl.ing,my be rformed in order t epl ace
Badi g edgeh i intanye DR im0t B heRRaR i 6 F R hErSag e bt P 85)
that has suyglahgedivesBapXiend indFBREG fifting! 6tcUSEf eoureads REtheslEe: RBRBRAT
(50) that has a different configuration. For instance, phantomlines in

FIG 4 shoandpompansnisateseribell digrbim guetaeinpashisencrely3pyionglvi ng a confi gurati on
that substantially differs fromthe configuration of |eading edge nenber

(50), \M a | eadi.ng t " dr . I e di ng
edge {()E/:MQ)Q'Q] O cgﬁ‘rﬂg e?eevggﬁaﬁ(ﬁﬂ]g&%%f :}giéuﬁeg’agﬁ?cﬁgecﬁgﬁgmﬁc‘%ﬁ@o}&ﬁ@g %O%e a
vari ety of n@ntter (30nb ispineahémbs . (32 havenatn desclibad by e tdghontdrieaundedktdy of
this exanpl e al so has an upper projection (54) and,a | ower projection (56)
that is sifhat&pch gruchies fpaues g fesndduss aﬁeﬁ’&?%%‘&&@‘%ﬁﬁé@ %550 anffch
that the a PRV | i : TIAToN
decoupl ed F ﬁ}%%g@%‘:b}r%emllrrgﬁgéégg%(a §%)g§jag§;fge ﬁﬁggéﬁgé@gnggﬁgg}%ﬁgr (50)r %%tg
descri bed hesphametden2) Adlldeeppareet typ thoseudtordinaryesskdk stk ertafi vebre olifhei ng,
the top portion of a |eading edge nenber (50, 150) may be squeezed toward
t he bott omIENPELRIGH | eadi ng edge menber (50, 150) until upper projection
(54) is lowered relative to upper projection (44)

[00040] It should also be understood that leading edge member (50) may be decoupled
from spine member (32) in a variety of ways, several of which may result in substantially
no damage to leading edge member (50) or spine member (32). Such decoupling may be
performed in order to replace leading edge member (50), such as to replace a leading
edge member (50) that has sustained some type of damage, or to use a leading edge
member (50) that has a different configuration. For instance, phantom lines in FIG. 4
show an alternative leading edge member (150) having a configuration that substantially
differs from the configuration of leading edge member (50), with a leading edge (158)
that “droops” downwardly more than leading edge (58). Of course, an alternative leading
edge member (150) may have a variety of other configurations. Alternative leading edge
member (150) of this example also has an upper projection (54) and a lower projection
(56) that is similar to the same components of leading edge member (50), such that the
alternative leading edge member (150) may be coupled with and decoupled from spine

member (32) just like leading edge member (50) as described herein.
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enough to allow the top portion of |eading edge nenber (50, 150) to be
rotated away from spi ne nenber (32). Once upper projection (54) has

suf fi ci erwbyoolesared upper projection (44) after sufficipemuscawasi3on of

| eadi ng edge nenber (50, 150), |ower projections (46, 56) may be decoupl ed
with relative ease, and | eadi ng edge nenber (50, 150) may be pull ed away
fromspine nenber (32). In other words, |eading edge nenber (50, 150) may
be decoupl ed from spi ne nenber (32) by noving | eading edge menber (50, 150)
in a cﬂﬂl}(@éli on t¥saene werelihdtushetivg exande o€ defipliag, the temeortingph ydeadiiz axi s

f i ) j , . d
Fr oy spi ne En B Es 55 5Cf R e 4O 3aURERE Lo b nd Bbo Nt bt IR 0MR ®
Cﬁupling_Ieﬁﬁh@%(ﬂﬂgéon&mﬁemfﬁﬁ@bgmﬁﬁ?ﬁsmm?bwgﬁmhemg@éﬂ)mﬁf@phbggbngggt
that an insert has been positioned wthin |eadi edge r , as
descri bed 586%31Kb@bﬁYﬂﬁ?@éd”ﬁ@%ﬂpﬁga@&§§d&%ﬁ%@&%¥5@& ¥£§f°§8§8%§@ﬁ“ﬁﬂhpled

Cth spi h : _ ) | .
nenber (30 T opgcfiShber SAF1 Ohbe AR prIBicC (AT Ty SUCAGy, SRS ARRNT. e
menber (32)prejsitivg (440 dfearhsifficientdestetiohed leadingi slgpamagbapi0,[ 0804 2pwes

th ly i1l i I f. ling, l|.ead. d nb. 50,
150) ey bereitiinun B SPhmea e Ghgesr g ot v oS dee HeHBa R ao)
until the nsoﬂngﬁbe Eﬂ%ﬁw&%@ﬁin@@%ﬁé@@f I 8@er Jaﬁ@i)s, leasing L& Bemb&e
S

distal end of" spi ne” nenber or vice versa. In other words, Teading edge
menber (50,(50.50)) may Hsedageuplepifiweh spinermepibee (328 yemoyiag)leagingredgergembeidi ng

edge nenber 150). in a.direction.that is.subs thally. parall 0 the
| ongi t udi né?é’agp)smoaf315%&%@%%8&“?@?&5’ pﬁpepﬂlghjl&{ogtﬁ? llc%nlgg d1§1§]1 a}XrllssoerslpE Yas
been posi t ingmgsdr WBLNI N.chiag eqﬁgﬁbéfemo,ensommgl&m &Sd&egﬂé@iﬁﬁﬂnas!pﬁwe
(e.g., after |eading edge nenber (50, 150) has been coupled wi th spine

member ( 32membsy éd)asimplysy teviersjng themstepspisseribedrabgve don exling leding eeesber

50, 150 ' d | i Is ' 1 0.4t hi
bar agr aph SES (B8N SRAE TRt Ch o iR o LREIRLERR JERIRCL DESbiRa 0
a | eadi ng edgén n@aher eddeOmektbd) (PBY13H) aedaufbel absvenicg.s pitae ldadingeedge32)
w Il be apparent to those of ordinary . skill innihe art in view of th%FGO)

teachi ngs Hdich §b00R3heaeeh soplsch Wihapinemgmbey §14)). fycleafdntrEnbay
of the presentyeaR 1G], eiﬁgﬁn@ert(sa,' 1 30) DRSO A ERPRAS TRAInSERE I RENBE2) -

Trailing edge engagenent seé%
(50, 150) from spine member (32) using the technique described in this paragraph.

[00042] As another merely illustrative example of decoupling, leading edge member (50,
150) may be pushed or pulled longitudinally relative to spine member (32) until the
proximal end of leading edge member (50, 150) has cleared the distal end of spine
member (32) or vice versa. In other words, leading edge member (50, 150) may be
decoupled from spine member (32) by moving leading edge member (50, 150) in a
direction that is substantially parallel to the longitudinal axis of spine member (32). To
the extent that an insert has been positioned within leading edge member (50, 150) as
described above (e.g., after leading edge member (50, 150) has been coupled with spine
member (32)), such an insert may remain positioned in leading edge member (50, 150)
during performance of the decoupling technique described in this paragraph or may be
removed beforehand. Still other suitable ways in which a leading edge member (50, 150)
may be decoupled from a spine member (32) will be apparent to those of ordinary skill in

the art in view of the teachings herein.
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(62) conprises an upper projection (64) and a | ower projection (66). Upper
projection (64) includes an upwardly projecting portion while |ower

proj ecti oNO(268)0587176] udes a downwar dly projecting porti oRrCTHSadionzF2€dge
menber (60) and spine nenber (32) are configured such that trailing edge
engagenent section (62) of trailing edge nenber (60) may be inserted into
trailing edge engagenent channel (36) of spine nenber (32) to secure
trailing edge engagenent nmenber (60) to spine nenber (32). In particular,

proj eC008RE (64 Asegiovarf it FAGBI Acft. cgjingredpermemay b8y dngageresint tpxample

projections (40, 42) of spine nenber. (32). 0044},. Tr ai |

(60) 1. suebknvesaf 1o iier SRETR Phestiba bpl Liind Sl gtiapeinihn RIS
S i s Cp el A L A e e S ey
versions, ¢4 inchigeedaanmeadzrpropoting orionnwhilodowsrapiojestiond6@ ickyee 2
unitary pi i t o) e e C I

mat ert a1 ofoSBMRE R AL Hote ML RLRE S oK HES Pand Bt BRbaTib) R ©
ag(cji_/ or nun‘r&gj_iflig)frecpi;t&itaebatrfﬁgliltgeedg&eﬂgﬁgerﬁem sactivai(62)nd tedge cigaineemies090) | n

addi ti on, ile trailjng edge nepber (60 f th t . I

subst ant i alay Birseitsn %é@%ér@c? g(?ne%%‘%‘?’i’)@efi?tcé‘a’é‘%ﬂ Rgésgfg%gqﬁ?n%%ﬁ%é?%eﬁ%si ons

of traili nge&&i@grapg%gﬁ%e( ?r%)agﬂﬂé(nt%gﬁbé} g(()thr% @;%t hRMbEN#32) sw%rrtrfggiat,?gg

along its entir e present trailing édge ne r

has a trai Iprajectiods €4, &8) of hrailing sdgeloetdet (&) Inyay evgage whtirprdjeetidreaddndR)edge

(58) of Iea?i ng edg}g rrégg)er (50); and provides a relatively broad chord
EpIEEe Y Bey-.

segment of © _ In sonme versions, trailing edge nenber (60) has
a cross section that is simlar to the cross section of the trailing edge

porti amoad) t he @ikl bdeh sednased o0 iflsthstahtang febificAC GOMMARYIsEE S@sgle.pti on
of U. gm Pa]tent No. I% 2_8%, 960, tﬂ(e gi scl osure gf which is ir?corporat ed by
ref erence Wdewiativelyn wding sdgrmerebasi (N3, mey diave niiye @HET ndviple PopyTiRas” a

cross Sect byl LTS SIS FLABEL RS L8N, Ao BE Bl naoe
descri pti opafiingde MebeNG0) 20 0BLHAEDBS Pastithes di singlosunitrobieshii ading sn
i ncorporated by reference herein. Alternatively, trailing edge nber. (60)
may have aByiréteprosesst aBf owsnanyothgri wﬁa‘pleGeatsqwlwrammm@at@a‘g@r%@%é%s (60)
may be coupl g, Waﬁﬁa@tﬂgngﬁ?&légl(@sg ahdBFhSRb&Eof pieces may be used to form trailing
edge member (60). In addition, while trailing edge member (60) of the present example
has a substantially uniform cross section along its entire length, other versions of trailing
edge member (60) may have a cross section that is not uniform along its entire length. In
the present example, trailing edge member (60) has a trailing edge (68) that is
substantially lower than the leading edge (58) of leading edge member (50); and provides
a relatively broad chord segment of fan blade (30). In some versions, trailing edge
member (60) has a cross section that is similar to the cross section of the trailing edge
portion of the airfoil disclosed in FIG. 3 and the accompanying description of U.S. Patent
No. 7,284,960, the disclosure of which is incorporated by reference herein. In some
other versions, trailing edge member (60) has a cross section that is similar to the cross
section of the trailing edge portion of the airfoil disclosed in FIG. 11 or 12 and the
accompanying description of U.S. Pub. No. 2008/0008596, the disclosure of which is

incorporated by reference herein. Alternatively, trailing edge member (60) may have any

other suitable configuration.
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menber (32) in a variety of ways. For instance, trailing edge nenber (60)
may be coupled with spine nenber (32) by noving trailing edge nenber (60)
in a direwoion/eskas i s substantially perpendicul ar to tireTIusa@oes201al axi s
of spine menber (32), in a manner simlar to that described above with
respect to | eadi ng edge nmenber (50) (e.g., including squeezing trailing
edge nenber (60), etc.). Ranped surfaces (41, 65) of upper projections (40,

64) may thus be used to facilitate a sn%p'fit Betmeen trailin :ﬁd e nenber
(60) M948hi ne reatiies edgo)ymember (6RA tRaYe Py copplgr| Witly a8dgdec Wﬁgr r((rgdﬁpl%y be
coupl ed wi J ygpg : i Ll e =TpunlcN i
direction t é@&#gggu stg%?%gf%gg%%ggﬁkg?m%%ﬁ%hgggggg?g%dinaI é&?ghg'ngﬁine
menber (32)kpuplad avithespirermanberl(32) byombhiap tadmgrddge dieatbey &0)iin h direstpecthatt o

a1 oy ol ehanBan pabindieirs Gk fapd ARG s et b § SEynpe
coupl ed W {3, $R1tHehTBEREHd 30ve Vﬁﬁ?ﬁsﬁe;cé EclplieEdlilﬁg 'ﬁﬁlg‘e RegbEl GOR[e.g.| BcRiding t o

trailing edge nenber (60), to reduce el Thood of i nadvertent
decoupl i ng sqfieezingi fraitigg ectipe member (6@)0)eté.).onRemiped suefrersr (413205) ef apper

simlar to the inser scri bed above with .r. t to.leadi

(50) . 51 i PEPFIons {4y PR Rat B0 Bried ChoreiEiP Beab it FRESEP 1SRRG PRE°e
nmenber ( 32)ndybeiyi)NEdidhitiel hBAb&NTL). TRNBLIAL(E)) trdiin@ edlid Befbon(c0hatayite
substantially perpendicular to the 1ongitudinal axis of ine menber (32)

(e.qg., incloapledwithseineimembar432)i bygnevige tiedingedee Hﬁ)f}beéstQg)h} a diregipurtBdh ng

trailing edge,ne 6 in.a, dir i . 1S t k r | to
the | ongi ¢ S RaRR G eregpiel 8 1B E Bt OPpiSnHES (IR Ibn BB
thus be de¢oiat eshcfib@mmept Rethrespeerto(&ing Rilgamyenttan (&), Furthératoré,antifstt
descri bed above with respect to | eadi ng edge nenbper (%0). ,ﬁtl |l ot he{)

sui t abl e waay berpositioned within traikingeres W%Q)ebf)fowa & eylipe edesAneROGr

decoupl ed f [ i LE\ dif@se riefdaiQrd g
SRITPL o LT Bolfies WRIRGhe idledticiy Eﬁ“&aﬁﬁ?ﬁn‘f‘df %doodzdéﬁ% gl oI s
2 and 6, tedgd membed¢®)rentedocd #@) liladihbbd of ireseertent Xaopipéing odrailses edge
trailing edge engagepent section ( . Trailin e en e t  secti.on
(72) conpr i““seé%beé_ 6@%&?’ SRR Srnz?’%”ﬁtc'aﬁ’c‘]m!frﬂ%&g‘?mﬁf’%j%gg?%ga ) .Wl%pper
proj ectl Onre(sé@%t ﬂo”l%%ddﬁg%dgé] NG s ). P %Y, iR AN mekbef (6@Weky be
projection (76) 1ncludes ' o
decoupled from spine member (32) by moving trailing edge member (60) in a direction
that is substantially perpendicular to the longitudinal axis of spine member (32) (e.g.,
including squeezing trailing edge member (60), etc.); or by moving trailing edge member
(60) in a direction that is substantially parallel to the longitudinal axis of spine member
(32). Trailing edge member (60) may thus be decoupled from spine member (32) in any
manner similar to that described above with respect to leading edge member (50). Still
other suitable ways in which trailing edge member (60) may be coupled with or

decoupled from spine member (32) will be apparent to those of ordinary skill in the art in

view of the teachings herein.

[00046] As shown in FIGS. 2 and 6, trailing edge member (70) of the present example
comprises a trailing edge engagement section (72). Trailing edge engagement section
(72) comprises an upper projection (74) and a lower projection (76). Upper projection
(74) includes an upwardly projecting portion while lower projection (76) includes a

downwardly projecting portion. Trailing edge member (70) and spine member (32) are
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downwardly projecting portion. Trailing edge nenber (70) and spine nenber
(32) areconfigured such that trailing edge engagenent section (72) of
trailing wogeiwsatyer (70) may be inserted into trailingPetgsS2emgeriedent
channel (36) of spine nmenber (32) to secure trailing edge engagenent nenber
(70) to spine nenber (32). In particular, projections (74, 76) of trailing
edge nenber (70) nay engage with projections (40, 42) of spi ne nenber (32).
[ 00047] Tr a| i S substant. alj{ resili in the esent
exanpl e. sﬂai;zﬂewaa ing Pfg%eeealg@g%%é?we% H%f)}r%lé‘%ﬂe C@%ﬁ b 70)

sui tabl e pn?egﬁﬁé hr?s%ytdﬂ%%{ﬂdl B Lhdtt @dnd® (BELSE Bis n%%’iﬂl‘fk fobl e,
or sem-rigid, en sorrel\lf/%rs(?goenéé}%ta%ral |ngne g(e )re;e %1 e( 70) e| s( %érmed

of plasti cscase araslmmb@wmgagcmerm mcmbemé’l(})goawplmmeuéleor@%))r oélemrtlcufar
cour se, at her terial or co nati on of

manuf act UI’I}I/)FI %PS&ZZ‘L(@)O?E"@ (I8 SO R\ ngﬁ I?I?JS g’r r%%)
trailing e@ggplﬂgmgg{bel((?ﬁ} In addition, while trailing edge menber (70) of
the present exanple has a substantially uniformcross section along its

entire length, other versions of trailing edge nenber (70) may have a Cross
sect i H0dAGt .sTrmltmnglg%m@IabeénGOD 18 sshttpptially eisgilignt fh thh @rosedserpmple.

exanpl e, d [ﬁﬁgi% a g 7 a

slightly | 6‘\3{@%&‘?1%615{ Qﬁa gén %ﬁ%% %@) o? }}Ldggd?rﬁﬂ éeﬁﬁn%h% ? 0?%6 >
provi des aitchhdihg ved not rlamtadwmﬂwﬂﬂie segirflokibif of eamﬂahgd,eetwah) sorh@) veroives,
versions, trailing edge nenber, (70) ha F}g{i‘cross section.that.is simlar to

the cross $88IEopALsf m@ﬁ’@ert K%Q%I Hsn@r’@% ficoas 3 SIPEE WiitapniPiccsi SEPHAEd i n
FIG 2 and &t?@s V\ﬁrp gﬁﬁ%“yb?%&% Ce{dgpéthans&@c bl*e| rﬁateP Qlt &n&orﬁﬁnaﬂonz@ﬂm%@geﬂst he
I's i ncor porat

di sclosure o y reterence herein. Aternatively,
trailing edgdomembeiact(ifify prangsdies) @andioy nomher ofspieteabhay tonsedgarfatn tnailing

00048] T I d 70 led Wit d l ed f
Cpine. memberes BIpoealy i R M e e e s O P S hsnper
(70) may be,coURlBRAENT DRt GosBIEBEsn 4IBRY itO¥ntiveédpeh, Wik VR ¢ &aliRiBDer
(70) inadirection that is substantially perpendicular to the |ongitudinal

axi s of spedg member(70B2py have acnesmseetionsihat isarot tmifarhaalore Bt entedengbovia wi t h
G0ectL0pkeBdn s AR TENEE ch20hek i qo S LR SASER NS SHRS
74) may t husydiehass@d 18ifoasdgli(5 8t & 18adimapddei thellBérWEe)) ahdl didviidig c@BEively
narrow chord segment of fan blade (30). In some versions, trailing edge member (70)
has a cross section that is similar to the cross section of the trailing edge portion of the
airfoil disclosed in FIG., 2 and the accompanying description of U.S. Patent No.
7,284,960, the disclosure of which is incorporated by reference herein. Alternatively,

trailing edge member (70) may have any other suitable configuration.

[00048] Trailing edge member (70) may be coupled with and decoupled from spine
member (32) in a variety of ways. For instance, trailing edge member (70) may be
coupled with spine member (32) by moving trailing edge member (70) in a direction that
is substantially perpendicular to the longitudinal axis of spine member (32), in a manner
similar to that described above with respect to leading edge member (50) (e.g., including
squeezing trailing edge member (70), etc.). Ramped surfaces (41, 75) of upper
projections (40, 74) may thus be used to facilitate a snap fit between trailing edge
member (70) and spine member (32). Alternatively, trailing edge member (70) may be

coupled with spine member (32) by moving trailing edge member (70) in a direction that
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menber (70) and spine nmenber (32). Alternatively, trailing edge nmenber (70)
may be coupled with spine nenber (32) by noving trailing edge nenber (70)
in a direwOion/askasi s substantially parallel to the | ongCcros$2evlocsé s of
spi ne nenber (32), in a manner simlar to that described above with respect
to | eadi ng edge nenber (50). Furthernore, an insert nmay be positioned
within trailing edge nenber (70) before or after trailing edge member (70)

is coupled, W|ths ne menmber (32), suc 0. provi eadltlonal ri, ldlty
to trailinds &y ﬁ@%@ﬁral tebdy thedeongiwdina a’flﬁéft NCPPRBE 3o 17 fJHpBeTSURilar

decoupl i ng Qi a@gchb&g B9 TRARRE GO Qe HRREer TR0 A ore, Shnsert

simlar to the iInsert escrl bove wt spect to’l eadi ng edge menber
( 5?% SI( glzl)rmyl be, pdsttmnbd whedgaahm@emnnf@ﬁ&)r (ﬁ@)ybd:ferect&ca(ﬁtaptraﬂng edga Jspnnh@
menber ITDVI n i.n a directior

subst ant i al(f 158? SB’rnet e”f’}PFg ﬁg‘;@?%(t ovds §d‘ggf ’?Ei“lﬁ %HE@II%Z)
(e.g., incly ﬁ%nﬁﬁi"%b&grédh@é kNG EHB6d T TRV ekt )decfipting jof QFailiyp BEE NQ

traili ng egge in adirection that is substantially parallel to
t he | ongi t uckinmkzr (AR) Eromf spéipi memirentie)), Qtsz)SlmﬂaratpIthmglseﬂgbsqréwﬂeﬁbowwthrmy

Goseri bed SOUGY o AR REE ET a8k naRlE MHBEE Sk fremgef (700 phYe
sui tabl e V\/@)é@odp[de\ﬂ%rﬁ Rpteahéhbag (@@pley RIS trdillRl) cdRyYmBRb&aUp) ada irbdticdr

decoupl ed from spine nenber (32) will be apparent to those of ordinary
skill in tHeatds tsubaﬁarxf/llaléwp@tpeﬂdvéulﬁ@gc Fhen@ggw&l@al rﬁXlS[ o0heing megbeh b (e Fl GS.

Crat i ng. oM i sBRaRE REUTRTRES pBpt: )iy B BRI aEL B fRTRERRET @
(82) conpri‘aysnandityepert th o ﬁCbtslaﬁﬂal(}Bﬁe)ralébdl do &hd mmglltudi)ﬂialjaﬁlstof(:splr(e&@mbd:ﬂpper
br iiﬁil §§<§2§2§ e QST A bk Y st GeoHet BOR PO mem B (A et
engagensnt Eac SRR TICRctd S AVE (ANl RFIANGR cafohehbel Lo s o
HZ: : : gg gdgm esrugalgenmbts %aﬂmﬂ tipBBg edges mﬁgmenﬁ(bﬁg)emwwa ctooplsécwrtb or
proj ect igong ‘(0813{16%3%“‘ 61?111‘? st eﬁ@(ﬁ&é’éﬁ? ?nt(t% OS?@S‘?H&&@@“ tel S

proj ect i ongiAlk thé facRheSRi:A, menber (32). [00050] Trailing edge menber
(80) is substantially re5| l1ent in the present exanple.

[00049] As shown in FIGS. 2, 5, and 7, trailing edge member (80) of the present example
comprises a trailing edge engagement section (82). Trailing edge engagement section
(82) comprises an upper projection (84) and a lower projection (86). Upper projection
(84) includes an upwardly projecting portion while lower projection (86) includes a
downwardly projecting portion. Trailing edge member (80) and spine member (32) are
configured such that trailing edge engagement section (82) of trailing edge member (80)
may be inserted into trailing edge engagement channel (36) of spine member (32) to
secure trailing edge engagement member (80) to spine member (32). In particular,
projections (84, 86) of trailing edge member (80) may engage with projections (40, 42)

of spine member (32).

[00050] Trailing edge member (80) is substantially resilient in the present example.
Alternatively, trailing edge member (80) may have any other suitable properties,
including but not limited to flexible, semi-flexible, or semi-rigid, etc. In some versions,

trailing edge member (80) is formed of plastic, as a single unitary piece, using a molding

-18 -



Alternatively, trailing edge nenber (80) nmay have any other suitable
properties, including but not limted to flexible, sem-flexible, or

sem -ri giwp 2eto0053178 some versions, trailing edge nenber PC8A)S2009/06326red of
plastic, as a single unitary piece, using a noldingprocess. O course, any
ot her suitable material or conbination of materials and/or manufacturing
process(es) and/or number of pieces may be used to formtrailing edge
menber (80). As sho in FIGS. 2, 5 nd 7,.the cr section of trajling
edge menberd sy dil %Sepraé%ﬂtél%ﬁlgtﬁ&f maderigbor GRPRGRHOR gaterialseiid/ e
length. |npafklaH n%r%roE&@ eSy &%ﬁoﬁﬁﬁﬁl‘)é?rbf%ledéﬁ PdyTBd usiado( Bh t@Jﬂlﬁ% dgel N9

edge nenber (80) 1s substantially identical to the cross section
trailing edq%nbmrﬁwr A6ownnini FI&St ReS,andsh theeadisorectaon off gaiking edgt hedperof

trail bst | h
of trai i ngtOabaneaimas oy SeRtEha A e (s EbSFheh o BFHE” e Sienber
(80), the te@dni APrexGasl &ﬁ&)&lp&f ﬁdiﬁqlxg e? rﬁ@fg@err(smq@ sulisBkiallpsdentitdl t@shet he

upper and | ower surfaces of trail e nenber (80)) provides a
subst ant i alcrgss segsiontofttraaliag cdg@rmmbm (t6ﬂb vehilgsthe seass isetionfat wisial|ond g8 Daefe

nb 60) .4 t h t 0
o (B0 P TR 8] e Rl DB TR SR oA B L
upper and Ingigter $70)f Beesecdfents ed1l, BBDof&ﬁQBngTﬁlgéQﬁerﬁB&)@O)t aieltmﬂsngaedgar(&ga)d
path al ong the | ength of tralllng edge nenber } such that_ the
t ransi t i on Oof tigingresigk imemad J8Ohiasteall pthe unper ?“éfi QWG seegess il Hseing 948e i s

not abr upt

have any o %r?beg&ﬁﬁfgﬁmdggﬁg ubura’t%ﬁg%qlokfﬁat éTnigltrt]lgﬂIeﬁg)ge mn%grsg%gg)q;fﬁ%g%emy

coupl ed wi tehgeailmdnﬁac(cmptceﬂhefcrcmmssqmione)fmanhgredgaa)en'nha:r &/0)arn ether efordsagts. For
80

by movi g A S5° GG RN CeaaeT R <00 GEcH (i uerd Snd IpE At Pat y)

per pendi cul,ar myﬁb@, ,

simlar to ? ﬁrfﬁlgl eﬁ'tsb%r ilﬁée}gbgbk(g\gga#ﬁl?ﬁlb %eéé%\é%it% E?g aI eadi Eglélg%%eo flrtrgul%l )

(e.g f , i ncimeghbeg (&Q}uem}ii thgt theairdrisitipnelige trekingeedg8mpmbert 660) . to Rehrdedge

sur aces (41, 85) u g t 8 d.to

facilitatemEndy (8 1 “BBP%%’EL Sﬁ?ﬁﬂgﬁg é él%i‘?ﬁ‘g?%( %@Tngﬁ gg%feemebeﬁé%er

(32). Altehra@ztﬁavghﬁ/yothéxaduhtbﬂgce rhsper (80) may be coupled with spine
menber (32) By noving trailing edge member (80) in a direction that is

substantially parallel to the |ongitudinal axis of spine nenber (32), in a
nmannef0095kE | ar Trailing edge member (80) may be coupled with and decoupled from spine

member (32) in a variety of ways. For instance, trailing edge member (80) may be
coupled with spine member (32) by moving trailing edge member (80) in a direction that
is substantially perpendicular to the longitudinal axis of spine member (32), in a manner
similar to that described above with respect to leading edge member (50) (e.g., including
squeezing trailing edge member (80), etc.). Ramped surfaces (41, 85) of upper
projections (40, 84) may thus be used to facilitate a snap fit between trailing edge
member (80) and spine member (32). Alternatively, trailing edge member (80) may be
coupled with spine member (32) by moving trailing edge member (80) in a direction that
is substantially parallel to the longitudinal axis of spine member (32), in a manner similar
to that described above with respect to leading edge member (50). Furthermore, an insert
may be positioned within trailing edge member (80), before or after trailing edge member
(80) is coupled with spine member (32), such as to provide additional rigidity to trailing
edge member (80), to reduce the likelihood of inadvertent decoupling of trailing edge
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to that described above with respect to | eading edge nenber (50).
Furthernore, an insert may be positioned within trailing edge nenber (80),
bef ore orwaf2bmwossrai | i ng edge nmenber (80) is coupled w PRTAESRME/OBDEr
(32), such as to provide additional rigidity to trailing edge nenber (80),
to reduce the likelihood of inadvertent decoupling of trailing edgenmenber
(80) fromspine nenber (32), etc., simlar to the insert described above
with respect to | eading edge nenber (50). Simlarly, trajling e%ge maﬁger
(80) mmy banefalespPleony Hrie picRbehEerics Smilasyto g insgrt qess I ie Rbadg & e nber
(80) in a dj tj o0 -?ti { ald: y. i opgL tyidi nal
axi s of sp?ér:]sg)&rgrte{r?bfél'?&l gze)dg?erﬁégm?&ia@g}'ud#l%bl@ %@g#%gh% é‘?"??ﬁr?g%gé ggg nber
(80), etc. Xecaldiyfromwipitg membdri (A2) eyl gevirpntisating 86ge inamberd(80 ot & divettivat | s
substantial |y parallel to the |ongitudinal, axis of spine nenper 2) .
Trailing odb haHBE R HE PRI IRAL b BEBGHTR FILR SBIR SRR § 5 i n
any nanner iﬁdlﬁﬁih?ﬁq&e@zih?%ﬂﬁ??ﬁl?é RRALRPEOS, 3.5, br b SRS g&&ghgé&%&geﬁgm

menber (50). Sti ot her sul e ways In"which trailing edge nenber (80)
may be cou8@dnwi dikectipn disxt suplbstinfialpnparpliel do tenloagitydeyl axis| ¢f pneappabent to
t hose of ordinary.skill in the art in view of the.teachings hereibn, [00052]
In additi oﬁ%)oa%éihﬂé eé%%g‘ﬁ@’@fewgmméﬁi?]ﬁ% %c;ﬁggpplﬁggf{n SRy F’Iﬁgere(g%gmn%n er
(80) may bengmaspiifaiatd that AkcHbdiatRee SvifFERBRIcS td RAding Glige frebe 308N Gl
FIGS. 5 and 7 show extensions (90) extending distally and proxinally from
trailing edtfsr mvitle va&0) in whidorissilingr sdgsnsmemdber dRE) sy porpupled VBRNYd as
unitary conponents..of t.raili . : | iling
edge nenbe %%]B;]e,dsféqné 5 5>1_ne W%ﬁ%ﬁgﬁg%gﬁ,@@@%iééﬁé t ﬂ()g?( tg g?]rsdsiﬂélrr]g 8{133%1 Ma%r&é{ 1?‘or med

as pi eces Whatofthe t@epiagah&einf omtrailing edge menber (80) then are joined
with trailing edge nmenber (80). In the present exanple, extension (90) at

roxi nmal d (81 f traili, d r (80). is_j table intq t
P r b er TIOSEE 1+ 2l pfliiogebeimnBIP 0y Somamaty (Cox FaNeRdiee gohet (st al
end (81) o rad | L.S (i t j } i f
Craiting oy dopd AR TR Eled Ahbbis (WOTRN! BB Bello HOS & Bhe T BonO | g

edge nmenbeestefittns (P0) ermyding dsukist amt pmixingalin{rgmamailiog etgas meotbee(80). In
characteristics. It should als

char ot o1 L S in IO Gl 28,0 Under sl oo thet, eulenel.ons, (90) . heve
edge menbepRa{aP(80793.gf oddtd Wikl fARhe c8&PhBmber (80), etc.). In some other versions,
extensions (90) are formed as pieces that are separate from trailing edge member (80)
then are joined with trailing edge member (80). In the present example, extension (90) at
proximal end (81) of trailing edge member (80) is insertable into the interior of trailing
edge member (60). Similarly, extension (90) at distal end (81) of trailing edge member
(80) is insertable into the interior of trailing edge member (70). The fitting between
extensions (90) and trailing edge members (60, 70) may be substantially snug and/or
have other characteristics. It should also be understood that extensions (90) may have

any suitable length, such that extensions (90) may extend into trailing edge members (60,

70) to any suitable depth.

[00053] In some installation techniques, trailing edge members (60, 70, 80) are all three
coupled with spine member (32) in a longitudinally spaced apart fashion, such that the
proximal end of trailing edge member (60) longitudinally protrudes proximally relative to
the proximal end of spine member (32); and such that the distal end of trailing edge

member (70) longitudinally protrudes distally relative to the distal end of spine member
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[00053] In sone installation techniques, trailing edge nenbers (60, 70, 80)
are all three coupled with spine nenber (32) in a longitudinally spaced
apart faswoanio/ssR that the proximal end of trailing eage/useonms23ee0)

| ongitudinally protrudes proximally relative to the proximal end of spine
menber (32); and such that the distal end of trailing edge nenber (70)

|l ongitudinally protrudes distally relative to the distal end of spine

menber (32). The distal end of trailing ed%g menber, (60) is proximal to the
proxi mal ex3®nshihsriistalogndat traiking ¢dey raerpkeradois Prxgmpt todhe PEoxiRal GreRIORal

rai i ng ol LERERE TR Rimbd b0} M Hhebon B Mg Wl (PO 1

rel ative tds tisal ko g ddgeexemiar (Y03O) ttadigf detmembar@Dpn Thén, tthedlingr edgemal

extension (90) of trailjn d menber . (80), into.the interior of, trailin
edge nmenbetMSUERSy (6Oyigglid %%aﬁﬂgeiat%%gful%‘w%ig? momberi(89) Bueifast WGIFIBPQ? e to
trailing e 1;5351”98 0 i 1 : i J 90
of traili ngﬁg( ge rre%‘rlg(e(?l {Pg %fﬁ%ﬁlgfgi %dga ﬁ%@r}éﬁo 89}:)%&{)1?%%?%?%033%@%?&%6( )
(70). At thentetr46@), Treligr edgaralembad (4Y) i rséd | progimedyechtinbde t@ddl edge be

bstantially fl ith th i mal .. end of .spi 2 ile,th
di'staien st SR e gBrioe O doTH antoaof k8P ¥ oS e SR ey T
trailing edgs tlﬁ@ﬁﬁ&@{or Gggﬁli#gieﬂk% ﬁfehﬁbﬁr @f0).t it $hi§ £@8€ thd PRxBAA IR tranthgof

trailing edge nmenbe ) y abut the distal end (83) of trailing edge
nmenber (80pdgshimembeh E60)insayabe snbbtastiatly djush mgthethgepraimsé end pd)sping member

subst anti al fl.us i.t.h th pst.al end of .spi r ) . r se,

t he sequen((,§ a‘ﬁ}&ijedp“l‘;\éaé?t?lo%n((f;?fjgfu}hag r?gg%fn embggl(@g@%eer%%)enra ls%l%gﬂjf%e 80)
may be var i@iinghedas iRémbts (86) S Sirfilafy, @€ this Re@E} therprodinek bed $if andlingd&)gei nt o
the interiors of trailing edge nenbers (60, 70). ] It should also be

under st ood merer £33 erasi ok theodiptahard 3of fralimgsdpe msmber (8Qaelnieetie diswlsone
ver si ons, IO N e hns

nser t o el Fakif, Y oRieA IOt S BRhGRE RhulRif WETBUAE AUE IR

70, 80). Feafenibest3NCEOS counk) thogeprdge: arindisrctol 60slidg ofrayiling kdgethembeisr st
common insert (e.q., an insert nmay extend intg the interiors .of h
trailing etRfe 7&%@@@ Ew,an@{))n, NYHEOYS Wik {0eef %5?48?%@%)&@&6&@%%?9@5 (78, 80)
may "shar ey {Hg[ya tgynatively, all trailing edge

menber s (GE)}feq%%ﬁS%ggt%gy 'sﬁg?%'ﬁ{ arsc(ébrr’rrgyr)\' insert. It should begundgr st ood

that such inserts or extensions (90) may provide additional rigidity to
trail [06854] It should also be understood that extensions (90) may simply be omitted, if

desired. In some versions, extensions (90) are omitted and one or more inserts (such as
inserts described above) are inserted through trailing edge members (60, 70, 80). For
instance, trailing edge members (60, 80) may “share” a first common insert (e.g., an
insert may extend into the interiors of both trailing edge members (60, 80), etc.); while
trailing edge members (70, 80) may “share” a second common insert. Alternatively, all
trailing edge members (60, 70, 80) may “share” a common insert. It should be
understood that such inserts or extensions (90) may provide additional rigidity to trailing
edge members (60, 70, 80) and/or may reduce the likelihood of trailing edge members
(60, 70, 80) being inadvertently decoupled from spine member (32) (e.g., by keeping
upper projections (64, 74, 84) sufficiently separated from lower projections (66, 76, 86),
etc.). Furthermore, having one or more inserts or extensions (90) shared by trailing edge
members (60, 80) and having one or more inserts or extensions (90) shared by trailing

edge members (60, 70) may prevent each trailing edge member (60, 70) from being
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edge nenbers (60, 70, 80) and/or may reduce the likelihood of trailing edge
menbers (60, 70, 80) being inadvertently decoupled from spine nenber (32)
(e.g., bywbkeepvasgr7apper projections (64, 74, 84) suffi cipemtusgomepseat ed
froml|ower projections (66, 76, 86), etc.). Furthernore, having one or nore
inserts or extensions (90) shared by trailing edge nenbers (60, 80) and
havi ng one or nore inserts or extensions (90) shared by trailing edge

menbers (60, 70) may prevent each trailing edge nmber (60, 70) from

bei ngdef | edeBertebipwandly ex dewsunagharelative|tadiyme gi%ﬁ MM BRkefeVife ¥HSP ( 80)
or vice ver : : i ey : L i

subst anti aIS%lg%ﬁ |I§€|O{ gﬁg%@gﬂ?%&%gg@; q%ﬁjd&?g%\%r Slf?#g%{ag&%@ uft%fglﬁilglﬁ%gh eedge
menber s ( 6QppdtOandSver Agdhdes tdfatagling sdpehmiembenst (60,070,e8() e s gamshqu@d) seohe

merely optional, and nmay be varied or nmpdified. in nunber of S, or
sinply be é‘?ﬁeftﬁéﬂ.exﬁmwﬁ]@&) s mfrei)hd’pg‘?@l’sﬁ‘ﬁﬁmnﬁé’ %H%%Qﬁfg‘\’,@%ec} &h %l ade
(30) coupl %uwbglh Wé 'o‘?tsin(lﬂlg%): ohfidhe present exanple. In this exanple,
much of w ngl et ?1 %% Is cohfigured in accordance with the teachings of

U S. Design Patent No. D587,799, the disclosure of which is incorporated by
r ef er §Y85her ei RIGBY2 way 8o skxamoecanpgnentsi eigfaatblide()P) wayplpeavith winglet

subst anti al r.iigid and. nmay be forped as si ngl e uni I, ded
pl astic. di({oéd?gf_ée, prgﬁg;ltggﬁxgpﬁsuﬁtgﬁlegamfeémué:ﬁ Ogrw%l fr‘%gm’é) ilsg(rglgno ﬁ%%)%élri al's
and/ or manyt@rdahck A HRCRESIAS) oUW, WesitnP&ENONo PDECEFIIBYC Hisclisad dfo
formw nglet (100), and wi nglet (100) may have any ot her sujt abl

char act er i sthidsis ipgaippreted byosferece hpisipr By evity ehexapple el inelkst éleOO) may
substantially upriaht | ' ! : j j 104 ¢
Subst ant i Pty HBFIoEHY BBl ey b HmRE 43 RAE TR R B Plase0r
tsEr f aﬁe dgtbm@@,_ aailyl oEu Slﬁta%l'tghﬁtdt\ﬂal br tcbebimpos wf fragteridlf ahdfor mhaécqBiyg,
ough substantially upright portion (102 have an t j t abl
ori ent at i ORTSESEBN ANG9F AUPET OBPHEEs H%(%irh‘i) H{‘}%é&fgr%nw‘@é@gf{] r) gu ng?gégtent
exanple in i (xm@ i th er
boss (108) %i Qﬂg‘%aﬁalﬁ ? %g& %glﬁ‘g g@%gg@;&sﬂé C?Lé%%%& Boss é%t (?9%&1 tlll% ggsﬁ%)ﬁaxg?gb
subst ant i alidcjudes gi dubstarttially pupeizbntposticanpl(@) ankdowdiiadsoswestifgl @ertion06,041.10)

h th itable . ies. .| ndeed
e var | ed. ubttlcireieib PO o Chelncontehea syen RE 15 edF aBHpEn et dhen pe
om tted. [QRQRELnAS wiIOWR thsuttdeS of ZarPRIdd 8 (30) eeifi0s\RRER MBS g §ERicn106)

is configured to
(102) may have any other suitable orientation or configuration. Blade mounting portion

(104) of the present example includes a leading edge member boss (106), a trailing edge
member boss (108), and a spine member boss (110). Bosses (106, 108, 110) are
substantially rigid in the present example, though bosses (106, 108, 110) may have any
other suitable properties. Indeed, bosses (106, 108, 110) may be varied, substituted, or

supplemented in any suitable fashion; or even be omitted.

[00056] As shown in FIGS. 2 and 8, leading edge member boss (106) is configured to
extend proximally in the interior of leading edge member (50). Leading edge member
boss (106) is sized and configured to keep projections (54, 56) of leading edge member
(50) separated. Leading edge member boss (106) may thus help maintain engagement
between projections (54, 56) of leading edge member (50) and projections (40, 42) of
spine member (32); Athereby reinforcing the coupling of leading edge member (50) with
spine member (32). Similarly, and as shown in FIGS. 2 and 9, trailing edge member boss

(108) is configured to extend proximally in the interior of trailing edge member (70).
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extend proximally in the interior of |eading edge nenber (50). Leading edge
menber boss (106) is sized and configured to keep projections (54, 56) of

| eadi ng ewlgeomashes (50) separated. Leadi ng edge nenber POoAS2¢0206)326ray t hus
hel p mai ntai n engagenent between projections (54, 56) of |eading edge
menber (50) and projections (40, 42) of spine nenber (32); thereby

rei nforcing the coupling of |eading edge menber (50) mﬁth spine nenber

(32). Simlarly, and as shown Fl GS. nd 9, tra Ss
(108) is cdntiligerder pembst kasa (iﬂ% F'%é‘?q?f“ § spniigireip ke % hog %%W ﬁ@ dge
member (70)tra1i 'égg%&gﬂeral e STl )edg% éA6d 1Y (ERYTrhGUhad nep keep

proj ections g edge ne (70) separated. Trailing edge
menber bos me(nii@ﬁ) ettmgemctlusbdtwéqm mmyemlanm (’/elnd@;e)rﬁemln’lgat:d@emepﬁ@] €HD)i ads

74, 76 f ot I b t 44 4
rember (3o RBPERY By Y GPEF S CRUORRRG) B brars ccehhe AL BB, 7o)
W th spi neeagﬁnf%ﬁlbé&% W[tggﬁieg}neggjepeg,gyenber boss ( 110) is configured to

extend proximally in t e interior of spine nmenber (32). Spine rrenber boss (
110) includes a pair of recessed porti Ons@é,tl 12) and an opem ng

Reces §¥95pbr t | oﬁgm(: mernber ghass ¢ b ig spridgur e@éﬁeo@ DEXARMARY A yih f‘pms‘fré&t (?fn)g

bosse 38
W th Z E:or’rp]i’ eren a‘;rég(%%% r? Per%@%l?@ggncﬁ%é b iP {rﬁq%degééﬁﬁp% gﬁ)@rsie 1r%rrber
(|32) 3 uchahdah o@texfuagt(ener R&e&ied piﬁﬂicﬁw (1bD) 4re oehﬁgl)rﬁgm@' rélm\feedbc\;&riwabdllgh
al i gned openi n 0 secure w ngl et t
wi ngl ot (5‘””6 eRgRGE) O PR TET SbuPea P Gy FLCGRBHBER ¢ 8350 W
variety o

y of .Qh Fefn ﬁ@}[igpcfhznaé’vwolt sf?c?w Pég?l%@@x%tg Ogn ?Pﬁﬁn@fneﬁfb@f '}YSuéff't}Lalt al N

the art in vi Ings h I'n sone al tefnative
versi ons, \fastngble(eglﬁx@aw; bat, wdce)srrmydmﬂkdemegldahn@eﬁrcqxnmgb Ity sepves wpaglet of

the exteri f fan bl ade F t | ud
U f a5t 20U (@ POt BEmPaHIRAOE St DOALI UG0S Hieces BEPel B SO s
I ncor por at g@ ?Ynern@ge?r Ga ah@z[r?ét}rﬂ of P waiy 6 UhsTwillee Appatdi@hio 'ﬂﬁis@fo@ro?(ﬁna Iy

coupl i ngs eadi ng ‘e ge nmenber (50) and trailing edge nmembers
80) wi th spkien trerdein vi32pf thefteasbings égreamy ot her suitabl e type of cuff may
be incorporated, as part of winglet (100) or otherw se; or cuffs may sinply

oe On}?@h?@l | Igsld edﬂéﬁ&%eﬁweg\]ﬁsht SZ?V?IlInggt (?80) Ndas! 9 %gfftet}?egldm% 1&1&1@11@ her

conpo desc
over part of the exterior of fan blade (30). For instance, winglet (100) may include a cuff

as taught in U.S. Pub. No. 2008/0014090, the disclosure of which is incorporated by
reference herein. Such a cuff may further reinforce couplings of leading edge member
(50) and trailing edge members (60, 70, 80) with spine member (32). Of course, any
other suitable type of cuff may be incorporated, as part of winglet (100) or otherwise; or

cuffs may simply be omitted if desired.

[00059] It should be understood that, as with other components described herein, winglet
(100) is merely optional, and winglet (100) may be varied, substituted, or supplemented
in a variety of ways, if not be omitted altogether. For instance, in some versions, winglet
(100) is omitted, and a simple end cap is secured to the distal end of each fan blade (30).
For instance, such an end cap may lack a substantially upright portion (102) yet include a
portion that is similar to blade mounting portion (104) as described above. Alternatively,
an end cap may have any other suitable configuration. Still other suitable variations,

substitutes, or supplements for a winglet (100) will be apparent to those of ordinary skill
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(100) is nerely optional, and wi nglet (100) may be varied, substituted, or
supplenented in a variety of ways, if not be omtted altogether. For
i nst ance,woropsg7ger si ons, winglet (100) is omtted, amdTAIS0MpPbB2€Nd cap
is secured to the distal end of each fan blade (30). For instance, such an
end cap may | ack a substantially upright portion (102) yet include a
portion that is simlar to blade nounting portion (104) as descri bed above.

Al ternatively, an end cap may have any other suitable configuration. Still
ot her suité‘b?@%ﬁi%‘t‘?%@?%ﬁ%@ﬁ?ﬂ?’é‘s, or supplenents for a winglet (100)
wi ||l be apparent to those of ordinary skillin the art in view of the

t eachi(gmg)goter ei o {HI0Q6QRht Tithtt Bineford QMbo)t RAL Wed1glieliRuld GR) uRd@stHSE Ghati t

shoul nder st ood that conponents of fan bl ades (30) may be secured to
each ot her companants oEfap Wadesgdlemeg dersetwrtd ve caah other wex vatiely obfsequenggset s

100) to f bl 30) .. For. i.nst i ' h f | ad
(30) 1 51 uRg o Sa0geE §F VRESh 0L DETERGE £ sos ala biai i R tedge
menbers (6Qersidds, &Rh @h BIRRYGOEH ﬁﬂlr%@&dﬂ@olé@(@?@.[ $eallg) edgBtrBenibdie {80)eand
wi nglets (100) are secured to fan blades (30). In sone other versions,

wi ngl et s ( t@0Ngaedgef mewbensoifAt 88, BO) 8isi seeuipEnivesing SEMberhEly), PeadvdgCedge
menbers (50). and iling edge 6 i
member s (399780R (et SRuRATE IFORECTo bl bl St B FAS EHE R LOOERE"C
and traili fgstestg@tdiraiping nidthery32).80her teadingicdiaeynb8aqG0pahd: teaikim edge
menbers (32) just proxinmal to blade nmounting portion (104); and then_ .
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| eadi ng edgétinfmxensed(tbGpirendembears |(32)guadgeximeiitie biade Z09untiSgifortiat O#);
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conponent s dfg‘.{allfyaél?}?é A0 {3 hin Oltéﬁ%tﬁ_ o {hRirt (5driéé’igéd)%1?r§'g (Fi20 ) mdribdr O €3 Dr esEnt

exanple. By way of ‘exanple only, Trimpiece (120) may be substanti al l(%lb‘
rigid and hassebél 0ol 6ckrastiactsietygimsenta inathy ingerders offleadivigdetge phembdre (5

: it h i tabl [ i,nat i f teri d/
manut act ar g e ede BepSana) B B SBPRY BoedOhdbe et G adt Bs B 1 m
pi ece (120} th3fofidriiimhi RALIn(the Rt iAKW IR RAhiNESREeiBUI t abl e
characteristics. Trimpiece (120) of the present exanple includes a

[00061] FIGS. 10-11 show how components of fan blade (30) couple with trim piece (120)
in the present example. By way of example only, trim piece (120) may be substantially
rigid and may be formed as a single unitary piece of molded plastic. Of course, any other
suitable material or combination of materials and/or manufacturing process(es) and/or
number of pieces may be used to form trim piece (120), and trim piece (120) may have
any other suitable characteristics. Trim piece (120) of the present example includes a
cuff portion (122) and a hub interface portion (124). Trim piece (120) defines an
opening (126). A plurality of mounting tabs (not shown) extend radially outwardly from
hub (16); such that fan blades (30) are mounted to hub (16) by securing spine members
(32) to corresponding mounting tabs of hub (16). Openings (126) are sized to permit
such mounting tabs to be inserted therethrough. In addition, hub interface portions (124)
are configured to abut the radially exterior surface of hub (16). Cuff portions (122) are
configured to extend over part of the exterior surfaces of fan blades (30) when fan blades

(30) are mounted to hub (16). Accordingly, hub interface portions (124) and cuff
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cuff portion (122) and a hub interface portion (124). Trim piece (120)
defines an opening (126). A plurality of nounting tabs (not shown) extend
radi al | y woteswadbysf rom hub (16); such that fan bl ades @8@)usasog/oneat ed to
hub (16) by securing spine nenbers (32) to correspondi ng nounting tabs of
hub (16). Openings (126) are sized to permt such nounting tabs to be
inserted therethrough. In addition, hub interface portions (124) are

configured to abut the radially ext%riot urface of hup (1§%f ggff. rtions
(122) are @OHiNgUIEY 18 @rfighgdoigey gamﬂa@f Ve g8R% éWﬁ’GP gt & §Wt§$ an

bl ades (30 : ' ; j hub
interf a((:e )p()aé}rg\étklg g)né&?’iggf}g;ﬁ?f(l%%% 1‘e %%f?%ﬁ? tla((%%ségrb) gl?lg ﬂg%%}lilaélﬁfeg(g&g% Akie

subst ant i aloff e OMgr gaps (which m ght otherw se be exposed) between the
proxi mal ends of fan blades (30) and the radially exterior surface of hub

16) . 2 i.nt er f ace.. i 12 | so .i nclud | eadi
renbef0dodE ! 1 SHoaTacegif g Else Hels e TR S Bither BEETEES, o)
are subst anfaiill dgt nfinthel BodsN@3 0 65R8ds @2RNMBOR arctsipstatialo 5566 i thePrestA0)

may have any other suitable properties. |ndeed, bosses (128, 130) nmy be
vari ed, sulssanplat gwughrbossespl 88 hi®dmay: have asyiiothes| switplle Hirepertiess ~ &derdbe

omtted. sho [ | G_ 10, |eadin ge S | igured
fo extend BoSERITy Pdmy poraon e REns NEPRRaRA3R bt Sl Srofilly )
edge nmenbekviOBSohkiR8) Asshsivaed FaGdl (; dnallinguwdee nfeenbeeb@ssiil 2§ )ds todhsirddw, 56)
of | eadi ng edge nmenber (50) separated. Leadi ng edge nenber boss (12%) may
thus hel p wuicnd distallyrip dbeinsior é dending gshesresniies §20)( deadiggiedge megihsr RgsSedge

mber (50 i ect i . <pi 2)
Vot nt or oi 1S B0l A LA ifla, 146D o SRADESTSRREL Idadfak cdkPRiRr (0
(32). Simi kaakated. aneadings Boyn micmbet Gosd {1 28)r aiay i thgs duilye nnthier clgagemE30)
0,1 RIS Akl ML S S A2 BT
proj ecti 0“%@%?%&%}& §3)jt)hﬁ{e?<'hﬂg: Ie&f&{éﬂlg HE DS ling &) e RBRAL HeElemBéaish) Rethedge

menber boss us p mai ntal n engagenent between projections

(64, 66) ofpine aichitey(3Rig8imiartye and &03hoamdn FlG| Bk tiading edgd meadker boss<pihe
menber (32); therehy reinforcing.the,coupling of.trajlin d neﬁb r (60)
with spine! P“%é?fwaéﬁﬁ%%TQMXl‘WS&ﬁ%mH€%UﬁH@%%?%%dn%ﬂ§?%ggg WFﬁﬁ@other
conponent s ;desgkmBedbdi8(£30).is kizkdNand configured to keep projections (64, 66) of trailing

edge member (60) separated. Trailing edge member boss (130) may thus help maintain

engagement between projections (64, 66) of trailing edge member (60) and projections
(44, 46) of spine member (32); thereby reinforcing the coupling of trailing edge member
(60) with spine member (32).

[00063] It should be understood that, as with other components described herein, trim
piece (120) is merely optional, and trim piece (120) may be varied, substituted, or
supplemented in a variety of ways, if not be omitted altogether. For instance, in some
versions, trim piece (120) is constructed or at least modified in accordance with the
teachings of U.S. Pub. No. 2009/0081045, the disclosure of which is incorporated by
reference herein. Still other suitable variations, substitutes, or supplements for a trim
piece (120) will be apparent to those of ordinary skill in the art in view of the teachings

herein.,

[00064] To the extent that trim pieces (120) are used, it should be understood that
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pi ece (120) is nmerely optional, and trim piece (120) may be vari ed,
substituted, or supplenented in a variety of ways, if not be omtted

al t oget hewO 2pv058T1§t ance, in some versions, trimpiece @CZA)S2008/06306t ruct ed
or at least nodified in accordance with the teachings of U S. Pub. No.
2009/ 0081045, the disclosure of which is incorporated by reference herein.
Still other suitable variations, substitutes, or supplenents for a trim

pi ece (120) will be apparent to those of ordi nary skill in the art in view
of the teachmpgaetipbian blpdeso@a) mpy berisowetl dn cagthatict iy PvaiehE &Y sequaTesay e
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renber s (SGR0mH FHANE g BRCeiert ot saabjo St SutikeCED Sine.
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is then Iseé’ﬁ’f\éé)cﬁls S%%E%E?‘ :@@8 i ﬁg?ﬁhaﬁtveé] %Burgpghﬁﬁ ﬁg @?@E %cz(}aldl Z\g
edge nmenbergink %wﬂ ¢32y @'thérf'@cﬁl‘éﬂ Qo HERIFBREFondRR, mdhtinBQhb of &uls @m;r adext,0
spine nmenbers (32). In sone versions of this techni | eadi ng edge.

menber s (5®9admde e angrpgys éﬂlj@ndémﬂmgsed(gemenf@rs g06) %x 80)iane ﬁ*FCé}quytOsS@&?r ed

to spi t_distal 122
andthen | Sxdiee g Honuaf o2y B kiR EHAGe U R, B Gukgo)
are slid pr@xingaldey nédntiegs (G0£70, 80 ar lﬂglaﬂl?@,@édie(bfo Stpﬁlﬁi thembérs €3G nsti digals pi ne

menbers (32) until bosses (128, 130) are effectivel t th
interiors & theéhﬁﬁlrﬁjigéd’ééum&ns(lz o Hgnd ?aé#lt;gv?f@%é{i%ée%%gpélrag (‘P?‘g)n.g
Still other su I ;

ordi nary skl% &I%e%p%e e ar’l?m) % |ag‘\"/gvr}g¥1 %ﬁ%nﬁl gérg&?%mtgole%%ﬂfﬁfe p%resent

exanpl e, f aﬁrlréﬁpaﬁkﬁﬁg 3|ﬁ1)1e hmin‘t&efrd 620 untl eabyes ((158,) IMasaeefﬁannﬁfelgdnﬂrtbabm ite
consi stent ~al ong the l.ength of f d 30).. | t I thi.,s is d
to | eadi ng &S Asating §§¥e E’%fini*%?s’r i 4 d<(51 a’i‘ﬂ%?ﬁ&&%ﬂ’wﬁgs ziq)ai ghﬁ other
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of | eadi ng edge ne
of the teachings herein.

[00065] In the present example, fan blade (30) has a leading edge (58) whose
configuration is consistent along the length of fan blade (30). In particular, this is due to
leading edge member (50) being formed as substantially straight extrusion having a
uniform cross section along its length, with the length of leading edge member (50) being
approximately equal to the length of central spine member (32). By contrast, the
configuration of the trailing edge (68, 78, 88) is not consistent along the length of fan
blade (30) in the present example. This is due to the presence of three differently
configured trailing edge members (60, 70, 80) being positioned along the length of fan
blade (30). It should be understood, however, that other versions of fan blade (30) may
have a leading edge whose configuration is not consistent along the length of fan blade
(30). By way of example only, an alternative version of leading edge member (50) may
have a configuration that is inconsistent along the length of the alternative leading edge

member. The leading edge of fan blade (30) may thus have a configuration that is
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approximately equal to the length of central spine nmenber (32). By
contrast, the configuration of the trailing edge (68, 78, 88) is not

consi st erwoabomg3t’he | ength of fan blade (30) in the presenS2eeanske. This
is due to the presence of three differently configured trailing edge
menbers (60, 70, 80) being positioned along the Iength of fan bl ade (30).

It should be understood, however, that other versions of fan blade (30) nmay
have a | eadi ng edge whose conf;guration is not consistent along the |length
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consi st ent (aliBR%GdBevlREGbAAIrat@NisRloasistehBidng fRI lehRBtATEE bladB (30) eFatat i ve

version of fan blade (30) may include Qgst one trailing edge nenber (70 or
q

60) that haestanck.eryehempiroxémienedlyfaaghiade (H)tmey liededenjvst operitailile eddene
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| ongi t udi n®ra¥dadnecgaustiess et whetheri thg leadjag c?éﬁ?icﬁngé‘%fﬁ‘é‘?ﬂ isnfsp dloagitusingliyer
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edge configuration w ongl i stent leading e
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just three different types of .trailing edge 68, 78, .88), it.shoul d. be
under st ood "H&SORE QST esions of tf%ﬁg}a%q &%_8? H%ﬁ\?z%?wr}%t%ﬂéﬁmwwmﬁaﬁmgee or
less than Lhfeen g&fa%ﬁ%thtaneﬁ@iugii%atug?bggiagmqm e CBn b i@ ent nunbers

trailing edge types nay be pro correspondingly different nunber

of
[00067] While fan blade (30) of the present example includes just three different types of

trailing edges (68, 78, 88), it should be understood that fan blade (30) may alternatively
include more than three or less than three different types of trailing edges. Such different
numbers trailing edge types may be provided by a correspondingly different number of
trailing edge members. Alternatively, a given trailing edge member may itself provide

more than one type of trailing edge.

[00068] It should also be understood that modular airfoil parts may provide variation in
other properties of fan blade (30). In other words, modular airfoil parts may change
various properties of fan blade (30) in addition to or in lieu of changing the chord length
of fan blade (30). For instance, modular airfoil parts, regardless of whether they are
provided as different leading edge members and/or different trailing edge members, may
change the shape, camber line, weight, opacity, and/or various other properties of fan

blade (30). It will be understood by those of ordinary skill in the art that certain changes
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trailing edge nmenbers. Alternatively, a given trailing edge nenber may
itself provide nore than one type of trailing edge. [00068] It should al so
be under swoadiwdsat7snodul ar airfoil parts may provi de vaPCattseewoionz3es her
properties of fan blade (30). In other words, nodular airfoil parts may
change various properties of fan blade (30) in addition to or in lieu of
changi ng the chord length of fan blade (30). For instance, nodul ar airfoi
parts, regardl ess of whether they are provided as different |eading edge
nenber s andt dhe diohfigpration t ¢fafan héded@@%m%éi&vﬁmg}y cHiRge thhectdypanic
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skill in the,.art jn .view of the achi ngs herein. [00069] While the above
di scl osureoﬁdég%fyisbil n\%ﬁ?’ﬁﬁ%“%?iﬁfeﬁ%&ﬁglgﬁ%ﬁ%%l ar airfoil parts may be
coupl ed together to assenble a conplete fan blade (30), it should be

under §3ongg] t hat Whidahé ebovefiscddnes ddsyipies vafiosd wegd nrebich heslular aifoilbpedts
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272" R0 i i
member (250).  Spine member (230) of this example includes an upper leading face
(240) and a lower leading face (242). An upper projection (232) and a lower projection
(234) extend from leading faces (240, 242). Projections (232, 234) define a ridged socket
(236) that is configured to receive a barbed member (258) of leading edge member (250)

as will be described in greater detail below. In particular, the interior of ridged socket

(236) has a sawtooth profile in this example.

[00070] Leading edge member (250) of this example includes an upper interior ridge (254)
and a lower interior ridge (256). Leading edge member (250) also includes an upper
edge (262) and a lower edge (264). Barbed member (258) of leading edge member (250)
includes a plurality of outwardly extending barbs (260). In particular, outwardly
extending barbs (260) each have a fin-like shape and are resiliently biased to assume a
generally outwardly extended configuration. Barbs (260) are configured to engage the
interior longitudinally extending ridges formed in ridged socket (236) of spine member

(230). In some versions, barbed member (258) extends along the entire length of leading
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as wll be described in greater detail below. In particular, the interior
of ridged socket (236) has a sawtooth profile in this exanple. [00070]

Leadi ng ewlgeormasdes (250) of this exanpl e includes an upperus2ew®si3es ri dge
(254) and a lower interior ridge (256). Leading edge nenber (250) also

i ncl udes an upper edge (262) and a | ower edge (264). Barbed nenber (258) of
| eadi ng edge nenber (250) includes a plurality of outwardly extendi ng barbs
(260). In particular, outwardly extending barbs (260) each have a fin-Ilike
shape and &flec pesiber 6370y Whichsisgl it yng elongethe eglitselengthyofopigagmper (43 @hded

confi gur at IH%Fd gaerdgé é&ﬁ@r.%g@sﬁ@gftﬁ%ﬁg%ﬁﬁ Qgﬁgs‘?n%(@%n%t%eye&r usm an
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entire length of |eadinge ge nber whi ch jtsel

entire | endtaersy( S)spi?rﬁ%esﬁ(ﬁ%b b Bgybey_ gdﬁ"??ﬁs é‘&ege{"?‘ré’ﬁ‘%i ? ?aﬁ'ﬁ\% ?‘rﬁfs be
formed as e?ﬂﬂ%gl ?5 n'I%n%'b)ﬁeWe?ﬁ@nsuﬁ' GaBl SFAEUS VhrdRChEhBdE (ﬁ%)@bxtend

extruded plastic, Al'ternatively, any other suitable material(s),

process(es )ﬁ;orrafeddmg edgerbembef (250p istcadmy a beglskatbedmpmben (268Hexiending) ghe’

menber (25 I n s vers ons allty of discrete barbed nenbers

(258) ext eg@‘ﬁp%‘?ﬁ %ﬁﬁl?nrggﬁ r’?‘h?ﬁgjesb '(250) instead of a single barbed

menber (258) extending the fuII | engt h of | eadi ng edge nmenber (250).

[ 0007 {dool7 ) t he Bf @6 PRdse@RBMbR, lcagiddicdge BEFHeNEITOETS o()ﬂﬁl@al with sporiepheadbeti t h
ni ng | eadi ng edge nmenber (250) with spine penber

spi ne WWM230) y ali
(230) and rhg/ plégnang agwgeec}gsrm@mbfrz@é ) withasiing anitsh (Sbsagheoxingy

per pendi cu an:. 1o g%ggi uch
not i on, the ﬁib ed%g%} T on(%#bqllﬁladj H%élll 3%5%5%%3 ?gcuﬁa%‘?tgé PTBIJ‘ itt&ggal/ar dly
over upper agiks ijeé@)iﬂeoﬁheﬁﬁ&%ZﬁDb'IG IDLtrB@I Eh]cﬁ nhbtyor, shmpppaiq:\mmm df )}’eadfrtgeedge
clearing upper ﬁctl on (232). Simlarly, the I |.eadi,ng
edge nenbemepls yayed edaflsel URYGRFANAVET VPRF\?é’FOJF%%‘rQB?)E' ’&lr‘? glf‘anlﬁisﬁ’)‘apt hen

resilientl éa\lyggg@gé \Qprcfga)ingpl%?grr . }c@@@tfcﬂg(jﬁ&;% 1%&1 CHO 2 3fdrtioh bf

addi tion, may te nove I n y toward the center axis
defined by ldadingedgrendeber ((258) mdy defiert sioomwantly mvenfoWeea:nimnqlcmd@é4)Tﬁwber

(250) toward, spine nen 0 t en.relllentl ut war tq fully
engage t he SSHIGAHY osn¥ W‘?ﬁedég' %:%edkcg?art‘@B yver /WOJF @gg T a\r,%ét Qb
bet ween UPBRD) h&ty%l‘nﬁ&ahl}dﬁgvé Mdl?ftmk/%q})@ gerﬁéi%nsr@éﬂ?@ﬂ b@%@ed membel

(258) during such motion of leading edge member (250) toward spine member (230);

then resiliently extend outwardly to fully engage the interior of ridged socket (236). At
this stage, engagement between upper interior ridge (254) of leading edge member (250)
and ridge (238) of upper projection (232); engagement between barbed member (258)
and ridged socket (236); and engagement between lower interior ridge (254) of leading
edge member (250) and lower projection (234) may substantially secure leading edge
member (250) to spine member (230). In addition, engagement between upper edge
(262) of leading edge member (250) and upper leading face (240) of spine member
(230); as well as engagement between lower edge (264) of leading edge member (250)
and lower leading face (242) of spine member (230) may help stabilize the structural
relationship between leading edge member (250) and spine member (230) by making

such a connection more rigid.

[00072] The engagement of the barbs (260) with the interior ridges of socket (236) in the

present example may be such that all barbs (260) engage all interior ridges substantially
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and ridge (238) of upper projection (232); engagenent between barbed nenber
(258) and ridged socket (236); and engagenent between | ower interior ridge
(254) of weadiog3wdge nenber (250) and | ower projecti onPCZA%ROOTMY2326
substantially secure | eadi ng edge nenber (250) to spine nenber (230). In
addi ti on, engagenent between upper edge (262) of |eading edge nenber (250)
and upper |eading face (240) of spine nenber (230); as well as engagenent
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Spi ne nenber(éZSO by noving | ead |ngﬂed ge nmenber é250) relative to spine

nenber (236330 akng aarﬂxmhgtnsrsabstaréla pgnpanﬁw@awt @i R PRIDP a}entb@r £317’é))aaX| s

of spine MaRehdiEIhiers|dog SRR L S5k RGP LR, FRYTRS
GorskoggRegtniCe R AR o 28 il

(250) and spiné ne rrety o er “ways.

By \A?ydOf aﬁsambleel iand z%‘ldtya@gigggr edge Imnibe;r of gﬁd}ﬁplml}alléaﬁ%@édg\tah?mb?
coupled with spine nmenber ing |eading e menmher 50 ong a
direction () may %kﬂé%qtafﬁm he P9ur5%f} ml%eﬁpnteorrﬁw@elafa @?@v 8oy IAg | ??é g@zso)

ot per m ¢ T e i e R e e a0y
usi ng a no(23. tWal ms@eaubshﬂa‘Ienﬂﬂy soperypesichscef] laadihg et gremanibsr 62{50$ mame
T Rl R oEAOEL L SRSRELE, B SR St o
from spi ne [REReHat §§§1‘Blta§ﬂal%ﬂ5éﬂglcﬁfar BRIk 1aRE of spine member (230) (e.g., without
substantially damaging barbed member (258), etc.). In some such versions, leading edge
member (250) may be disassembled from spine member (230) by pushing or pulling
leading edge member (250) in a direction that is substantially parallel to the axis of spine
member (230). Still other suitable techniques for assembling and disassembling leading
edge member (250) and spine member (230) will be apparent to those of ordinary skill in

the art in view of the teachings herein.

[00074] While the example depicted in FIG. 12 just depicts a leading edge member (250)
and spine member (230), it should be understood that various types of trailing edge
members could be coupled with spine member (230). Such trailing edge members may
couple with spine member (230) in a manner similar to that described above with respect
to leading edge member (250). Alternatively, such trailing edge members may couple
with spine member (230) in any other suitable fashion. As yet another merely illustrative
alternative, spine member (230) may already have a trailing edge portion that is unitarily

preformed with the rest of spine member (230). It should also be understood that spine
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| eadi ng edge nenber (250) in a direction that is substantially parallel to

the axis of spine nenber (230). Still other suitable techniques for
assenbl i yoanw/ddwassenbl i ng | eadi ng edge nenber (250) a&ou/tspimadscIseeber
(230) will be apparent to those of ordinary skill in the art in view of the

teachi ngs herein. [00074] Wiile the exanple depicted in FIG 12 just
depicts a | eading edge nenber (250) and spine menber (230), it should be
understood that various types of trallln ge nenbers coul d be cougled

with spi ne memdss(230) 3my, begipwpled vaih b (léggba menpersimiaryio dhas deeeriked A0S ne
nmb 23Q)
Irrgad?:]g(edgeltﬂrr% e?ﬁ&?g@g? %%gegr(#flabgg?@at% céllkét)e(rgcatll?@gégﬁ%e djgrértr%ﬁgjg?gﬁa%ay

coupl e wi t hlsspiengedwithelie (280 shawmainyFIGt h2r sui t abl e fashi on. As yet

anot her nerely iIIustrative alternative, spine nenber (230) may already
ion t is unitaril V\nththerst of

h jli f
R R A S AR N R R A At R A S 58 may

be coupl ed eﬁgéglénﬁﬁpb&%@én édilmﬁmeﬁt@ Reh 5l Plalidnit dPuld Bl urdeSEdodaRs ARGNE ¥ th
respect to spine nenb (32): ‘and that trim pieces (120) and wi nglet's (100)

may al so bethes ediruaiurds, tﬂa@ume,r smmm@htwandncqnlf@urallzns [rmobg]usvm toeprowidsr al
exenpl ary structures have been r|b er Vldl agenent

bet ween Coﬁﬁ%arggﬂ]tegetbeﬁwgenfc&ql%ng éo ?ifa% ?f?ﬁ dﬁﬁt@b{? ﬁi‘&&%ﬁ%%sdw g gl\%artloet y
of other skfdietrRinafyeailifIhe 6@TROAGNT thafshckiaps hanlmt Faﬂﬁerﬁwe bemgésed
to provi de engagenent between conponents of a fan bl ade. Suitable

al t er nat i veempppdntshel aéepabléld@ may gngageirovapy tHahareydigikiont fiom wAES &y vhich vi ew

O oane t eacloDasyBSICSlIbe s LOGL IRLSe S0 FATRARBINGOl dhel @il RAGINIDY

engage i n ways are er en

fan bl ade eﬂgﬁ@embay M@yeﬁg‘agemm €erformnl ypmﬁnmﬂﬂ)eﬁlin pzoelaheadithghe dgeion
menber s may 8e with a central spine nepber jn accordance with \%@é
version il P%ifﬁtﬁ a8 {1 f2ewhils: onghey @O%éraﬂ’ﬁlgn%ﬂgé peypers e BgfrchetibeAs may

engage wit aalﬁcgglkﬁ? P Q%Q&an'c@vﬁ&l CAE ARG 1 m bt d Fgﬁ@pﬁu' 'S'nHS&tBé}t ed

in FIGS. 1- er suitable ways 1n nodul ar airfoil
conponent s sugplee M@&g én emluhh onchmlarvmtfbll bengppente rrna}t engdposencbf otberdivlarbg

skill in the art V|e eachi nqgs herein. Q07 It shoul d al so be
ander st oo ent 41 fhobe Sk rdaenh GBS ot IF f i e PSRRI Bt y pr ovi de

nodul arity in the |eading edge or trailing edge. For instance, sone
al ter mabrye It should also be understood that alternative versions of fan blade (30) may only

provide modularity in the leading edge or trailing edge. For instance, some alternative
versions of fan blade (30) may have a leading edge that is unitarily formed with spine
member (32) (e.g., spine member (32) extruded or molded with unitary leading edge). In
some such versions, the alternative fan blade may still include a trailing edge engagement
channel (36) yet lack a leading edge engagement channel (34). Alternatively, some
alternative versions of fan blade (30) may have a trailing edge that is unitarily formed
with spine member (32) (e.g., spine member (32) extruded or molded with unitary
trailing edge). In some such versions, the alternative fan blade may still include a leading

edge engagement channel (34) yet lack a trailing edge engagement channel (36).

[00077] In some versions, fan blades (30) may be provided as a kit with instructions. For
instance, such a kit may include at least one spine member (32), one or more leading
edge members (50), and one or more trailing edge members (60, 70, 80). In particular,

and by way of example only, such a kit may include several different types of leading
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versions of fan blade (30) may have a | eading edge that is unitarily forned
with spine nmenber (32) (e.g., spine nenber (32) extruded or nolded with
unitary |lwadorgserge). In some such versions, the altermraTivseoamndé ade may
still include a trailing edge engagenent channel (36) yet l|ack a |eading
edge engagenent channel (34). Alternatively, sone alternative versions of
fan blade (30) may have a trailing edge that is unitarily formed with spine
menber (32) (e.g., spine nenber (32) extruded or _nolded with unitary

trailing edgey membersdiR) anskor seuprs] dikksrent fypegof Baiingicdae membsrs(@8 Fr%yg%t il

oo SRS P SORIETER RANG pCRL, KeY. | SR FL ALY e,
provi ded ass@ntbildr tivchdbst Midint thetvagioss tybey of 1esdiag1e¢ge mebera (0)tandfoy vamkmlsude
ohe. 2?%?2&%%k&?wgégﬁg%m%g%%@r<88?7@8%o%ra% SHLE A, e b HPng A deBY
of exanpl e .gpk rat?dﬁC?%tﬁ Kl sé ngh ;bq?ersﬁéﬁﬁg AhndidaflI8R ot ¥RQROh kit is

| eadi ngedge nenber s r seve different types of trailing edge
menbers ( 60pvoldd, %)mocﬂtdalatdobftleaﬂmg edgenobmbién ¢S5 @t andetzasting ndgespmbenye b er

32). Such t na er 1t assenmbl er to chpoose fromthe vari es
(()f I)eadi ng 7@{15@ r(r;%aé‘) a&n%ﬁ%?“ %Wz%%n"’t‘ IDgaRGeAepis Oé(gadgﬁ lOer s
(60, 70, 8@t Baﬁéﬁﬁfﬂ@lsﬁlc@ léa'%i'fhgbé&ééeméxﬁgérs f(@@')' Baifl8S lefl £ nfe@ibeisg0AY0,0Nn
W th relatlve ease. In other words, and regardl ess of whether a kit is

i nvol ved, ®Apmapdaiarin vyriods dosdigimtjorsiansl meyrbe replgcsd)withhtlativaicasenig setige

menbers (6 rel atively easy custom zation and
nalntenancg?Vgﬁglfg%#g%%?gﬁbblades (30); particularly since |eading edge
menbers (50) and trailing edge nenbers (60, 70, 80) may come in various

confi F)ﬂ()ﬁS J ons HadinpBdhoha hepldaseibei danioueleattiodinans efi the yooseny énwndos, of
fan bl ades (30). Having shown and descri bed vari ous enbodlnentsﬁgf the

present i nfeHier édaaptzft@m@ Réthegpribedsiand sesterps flererihed e MaLSIFSORRESTEA DY i bed

herei n may P f | frof] gienary
skill in tﬁﬁﬁfﬁ@ﬁ&?@#ﬁﬁgﬁgggg ?9%8 %%ﬁ%?ﬁgﬁg%G%g%gfggﬁnggfgggw?]anegtion
Sever al of ssipehofpdieepickait inoetitioncatevanal hﬁvmﬂbpemnnﬁnnmdﬁbdumanuﬂ@thwns
will be apparent to those skhlled in the i nst ance,_. t he exanpl es,

enbodi ment &enfersiderns edherpyt b%ﬁﬁgﬂ%ﬁﬁ%ﬁg ﬁ¥ﬂ%ﬁaPl Jarky &5 Insianser 8 1§ ke

S'Cz Sgs z ?dt ﬁ%ﬁe@re@aﬂddﬁrﬂé{tg afdo¥RudnRd n?a"téla'lh‘)tdlﬁa@%rfseﬁjatw@c sepslingl tve 1fkae
discussed above are illustrative and are not required. Accordingly, the scope of the
present invention should be considered in terms of claims that may be presented, 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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present invention should be considered in terns of clains that may be
presented, and is understood not to be limted to the details of structure
and oper avpan1gi33%m and described in the specification aoa/use@eionzyge |/ we
claim 1. A fan blade, conprising: (a) a first fan bl ade portion, wherein
the first fan bl ade portion conprises (i) a first end, wherein the first
end is configured to be coupled with a fan hub, (ii) a second end, wherein
the first fan blade portion has a | ength extendi ng between the first end of
t he fi/mstcldigm bl ade portion and the second end of the first fan bl ade
portion, (iii) a trailing edge, and (iv) a |eading edge engagenent portion;

and (b) a §gcong%ﬂ;&1ﬂegxf{§nﬁggl{§%on secured to the first fan bl ade portion,
n ade p

wherein the secon a tion conprises: (i) a first end, (ii) a
second end, whe(®in tliestdecblade paioh) whieeinahd fisnfdnddade doetigt donepeisendi ng
between the first end_of the second fan bl ade portiaon and the second end of
t he second fan bl ade%bortia Hst qugd; yfrergin @S@Fﬁ@ngbsg‘é{n%%ﬁg(t?\iﬁ Cﬁwﬁﬁcﬁ?‘j’gaénent
portion engaged with the |f£?ﬁﬂtﬁ9 edge engagenent portion of the first fan
bl ade portion; wherein the first fan blade portion and the second fan bl ade
portion together defiie am sicofdichd,swahgeinatheofiest dan iade pardes heeet leopdh of

the fan bl ade, wherein the trailing ed f the first. fan de portian

defines a trailing edge of*¥R n&ibreg'bﬁiepgtgﬁglﬁ%,enak‘?ér@? ﬁrsgﬁ%n Biggﬁlipﬂ 8 of
the second fan bl ade portijQned&id dRofahd BROIADIRRGR @I, t he airfoil shape.
2. The fan blade of claim1l, wherein at |east part of the first fan bl ade

portion conprises al (ifh) numirailing edge, and
(iv)  aleading edge engagement portion; and
(b) a second fan blade portion secured to the first fan blade portion, wherein
the second fan blade portion comprises:

(1) a first end,

(i1) a second end, wherein the second fan blade portion has a length
extending between the first end of the second fan blade portion
and the second end of the second fan blade portion,

(iii)  aleading edge, and

(iv)  an engagement portion engaged with the leading edge engagement
portion of the first fan blade portion;

wherein the first fan blade portion and the second fan blade portion together
define an airfoil shape at one or more cross sections of the fan blade,
wherein the trailing edge of the first fan blade portion defines a trailing
edge of the airfoil shape, wherein the leading edge of the second fan blade
portion defines a leading edge of the airfoil shape.

2. The fan blade of claim 1, wherein at least part of the first fan blade portion

comprises aluminum.

3. The fan blade of claim 2, wherein at least part of the first fan blade portion

comprises extruded aluminum.
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3. The fan bl ade of claim?2, wherein at |east part of the first fan bl ade
portion conprises extruded alum num 4. The fan bl ade of claim 2, wherein

t he secomlofar/isBade portion conprises plastic. 5. The fram/usk@d®enteé cl ai m
1, wherein the | eadi ng edge engagenent portion of the first blade portion
conprises a first projection, wherein the first projection projects
transversely relative to the length of the first blade portion. 6. The fan
bl ade of claimb5, wherein the | eading edge engagenent portion of the first
bl ade portion further conprises a second projection, wherein the second
proj ecti on,proj t I | t Q. i icbl ade
portion. 74'TheqﬁgﬁmgP%§2M§¥£§V§yﬁ§%$ﬁaﬁgfé?ﬁ’t gh???éﬁmﬁfgﬁgﬁg%ﬁ??%ﬁ
further conprises an upper portion and a | ower portion, wherein the first
projection _projects fromthe upper portiqn, . .wherein the second jection
projects fromt ﬁ‘ge ?@v\lﬁ?‘inepgjr}ﬁ?@nﬁ "Vslﬁ’%ﬂn fh’?g?adc“i‘?ee 82 COgagsMENERYITIEH 8@%?&%
second| Bt Qopdd QOmBHiss SPIIpBRRTibn, PYh& el iRt pRYE&IUN pI%]iecﬂ_shﬁ*aﬁs%Br_s@ﬂyade
of claim 6, erel h the engagenent portion of the second bl ade portion
conpr igdgsvedo therlshgthobjledirstodadembraorsecond proj ection, wherein the first
projection of the second bl ade portion is engaged with the first projection
of the first blade portion, wherein the second projection of the second

bl ade port gon i $hepHAasst ¥ ddimt evRREP N 104 Ledde @AgaenteRepditits bf ledie
portion. 9. The fan blade of claim1l, wherein the first fan bl ade portion
has abkdbgosiam Alrthgr gamboises & rseexndspreidcEnn.aivbergin e sespifd RrYECUOREPPIESt f an
bl ade, portion. 10. T an,.blade.o lLai m.. wherein the second fan bl ade
portig mﬂggggfgﬁﬁg%%ﬂﬁ?%?ﬁg“ﬁﬁﬁ?%F%P%?%@%hégbtion al ong the length of the
second fan blade portion. 11. The fan blade of claim1, wherein the length
of the second fan bl ade portion extends al on | ength_of the first fan

) g th
bl ade port 7on. 12he faeblade of| ke &f Wb?’rﬁinrﬁhf1ﬁrS\Ah]é§%ipﬁﬂt%equt§ﬁrg?‘anﬁrfse§ﬁ’@

secon de p i [+5.,.8 : : : t he
i r ot (pih gL AR [ bol o fBheph theint ARG pHois i IHERPE, Bribd,
f an blvadeiptetseamdfptojebiton projgots f@a the Byienportinbauchahat the first projectminl dndg
edge nenber, wherein the spine nenber, fines the first end of the first
fan bﬂ’ﬁ&é"%’érﬁr‘i’léﬁ}oqaﬁ%S@éﬁ‘gﬁﬁﬁr&%a gertieHdetehf-st fan bl ade portion, and
conprises the | eadi ng edge engagenent portion, wherein the spine nenber
further conprises a trailing edge

8. The fan blade of claim 6, wherein the engagement portion of the second blade

portion comprises a first projection and a second projection, wherein the first projection of the
second blade portion is engaged with the first projection of the first blade portion, wherein the
second projection of the second blade portion is engaged with the second projection of the first

blade portion.

9. The fan blade of claim 1, wherein the first fan blade portion has a substantially

uniform cross section along the length of the first fan blade portion.

10.  The fan blade of claim 1, wherein the second fan blade portion has a substantially

uniform cross section along the length of the second fan blade portion.

11.  The fan blade of claim 1, wherein the length of the second fan blade portion
extends along the length of the first fan blade portion.
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engagenent portion, wherein the first trailing edge nenber defines the
trailing edge along at least a first part of the length of the first fan

bl ade porwOanioass776onpri ses an engagemnment portion engag@dTmistévobzs2¢rai |l i ng
edge engagenent portion of the first fan blade portion. 14. The fan bl ade
of claim 13, wherein the second fan bl ade portion and the first trailing
edge nenber are each removably coupled with the spine menber. 15. The fan

bl ade of claim er .c r|S| ond trailin .
wherein t hé%s ecéﬁ‘ﬁ f?ri ap? R§ ¢ @&[}8 ngé’}n ﬁ’ﬁq?’#’é}? OE q W&&‘fﬁg%% mrﬁan &dge
al ong ¢8,43 €6 AN R BEIT 0 Pfhe 1R 1k 6NGE FirQfard BI8dd pdrfibn fan bl ade portion and
conpri ses an engagenent portion engaged with the trailing edge engagenent

portion of the first fan bl ade portion, wherein the flrst trailing edge

menber and .t he o nd r,ai d tive
to each ot Hl% i% (%é\*hg aﬁ%ﬂ%ﬁrgﬂg e{:efgﬁhqr {Faflu??cﬁ corr%uﬁl{hgp%%%gﬁ%ﬁaa N
trailipge %%Qoeﬂﬁﬁ@%rﬁrst\/@eﬁﬁﬁ% Bdéehﬁeﬁlbérr dzhtefeai ther@nedganﬁarﬁ@ﬁmesf thetfiver end
defines the trailing ed ong a th part of the length of the first fan

bl ade op#&ret fitsh fanblaé@npmogeﬂlemcwgagb@fe tysty fain @n@%@@a andt gpremses £ | i ng
d h d
e o1 FRRRIRA BRI pBiichy Fibichthe ey BBo RIS Sl Pl cddy

trail enggeaigst p@fﬂbﬁ:rwaadmt the ﬁretcmidng edgd mglbedgeﬁmmrtbertx:aﬂﬁ]g edbeealémnatbl ade
of claim 16, wherein hird trailing edge nmenber provides a

subst &bt %ﬁxsy P%rﬁﬁﬁf}ﬁ lt:rraah §f thedstlap h‘adﬁ @Oﬁiwndtqoaﬂrisw%ﬁ?@ég%% OB ¢ he
f h
secongné al wlfﬂ.gthgﬂgiﬁn eg%eeéngag -I;ﬁg %ﬂ%ﬂ R Itlgeﬁlsrspfan%%@'e ftionf Ur t her

conpris g a wn Irst of t n bl ade. 19. A fan
system corrpr|S| ng: (a) a m)tor (b) a hub coupl ed with the notor, wherein

t he not or abI eto c al of .f | ades
coupl ed wi t Rde? b\Em@ al@aiﬂ ‘fvg é‘?r?dt %&plblﬁéﬁ 5%9 tﬁgrfbrf)tl ades
Conpr 588, e(igé m@m%@f 4€ eﬁ'af'ﬁtéﬁfovﬁﬂ&'%\ﬁﬂed’%tﬁ ﬂtl iktBemplier ei n the spine
menber has | ength extending radially outwardly relative to the hub, and
15.  The fan blade of claim 13, further comprising a second trailing edge member,
wherein the second trailing edge member further defines the trailing edge along a second part of
the length of the first fan blade portion and comprises an engagement portion engaged with the
trailing edge engagement portion of the first fan blade portion, wherein the first trailing edge

member and the second trailing edge member are shaped differently relative to each other.

16.  The fan blade of claim 15, further comprising a third trailing edge member,
wherein the third trailing edge member further defines the trailing edge along a third part of the
length of the first fan blade portion and comprises an engagement portion engaged with the
trailing edge engagement portion of the first fan blade portion, wherein the third trailing edge
member is positioned longitudinally between the first trailing edge member and the second

trailing edge member.

17. The fan blade of claim 16, wherein the third trailing edge member provides a
substantially smooth transition from the first trailing edge member to the second trailing edge

member,
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(i1) a nodul ar edge nenber coupled with the spine nenber, wherein the
nodul ar edge nenber extends along at |east part of the length of the spine
menber, wiereionsstré nodul ar edge nenber defines a | eadi rgTAg@IO6232he fan
bl ade or a trailing edge of the fan blade. 20. A fan system conprising:
(a) a notor; (b) a hub coupled with the notor, wherein the notor is
operable to rotate the hub; and (c) a plurality of fan bl ades coupled with
t he hub, rei g,each. fan bl ade .o he plurality .of fan blades conprjses:
(y & opi ndSrendtF TEobaREar SRR 1o et pdmitiee hivibrie! Shpe W BRI RIS

| engt heepsh®deng radially outwardly relative to the hub, (ii) a nodul ar

| eadi ng edge nenber renovably coupled with the spine nenber, wherein the
nodul ar | eadi ng edge nenber extends along at |east part of the |ength of

t he spine nber,, . wher.ei n_the. modul ar | eadi ng edge nmenber defines at | east
a portion of a ﬁ‘haﬁﬁgggu%%PQﬂ“¥%e fan blade, and (iii) a nmodular trailing
edge nenber renmyabl yngqopl ed with the spine nenber, wherein the nodul ar
trailing edge nenber extends al gngat | east part of the length of the spine
menber, wherei n(®he AdgbicarPled avithy the neiefe Wheteie theqreton issonsfable tpstotade gisr t i on
of a trailing edge of fhg4fan blade. 21. A fan blade, conprising: (a) a
first fan bl ade portion, wherein the first fan blade portion conprises (i)
a first end, whéyei natphealityrsftfaebthdes capidd gith elek hub, lyehecoin phadfan tlidesoff an
hub, (ii) a second end, wherei tpe first fan blade portion has a length
extendi ng between t h&\RIFRENH IR PlaHECOMRSES't an bl ade portion and the

second end of the fiyst fagn,bleademPQrdoupRrd with the hub, wherein the spine member
has a length extending radially outwardly relative to the hub, and

(ii) a modular edge member coupled with the spine member, wherein

the modular edge member extends along at least part of the length

of the spine member, wherein the modular edge member defines a

leading edge of the fan blade or a trailing edge of the fan blade.

20. A fan system, comprising:
(a) a motor;
(b) a hub coupled with the motor, wherein the motor is operable to rotate the
hub; and
(c) a plurality of fan blades coupled with the hub, wherein each fan blade of
the plurality of fan blades comprises:

(1) a spine member coupled with the hub, wherein the spine member
has a length extending radially outwardly relative to the hub,

(i1) a modular leading edge member removably coupled with the spine
member, wherein the modular leading edge member extends along
at least part of the length of the spine member, wherein the
modular leading edge member defines at least a portion of a
leading edge of the fan blade, and

(ili)  a modular trailing edge member removably coupled with the spine

member, wherein the modular trailing edge member extends along
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(i1ii1) a leading edge, and (iv) a trailing edge engagenent portion; and (b)
a second fan bl ade portion secured to the first fan bl ade portion, wherein
t he secomilofar/isBade portion conprises: (i) a first endpCfiuspooosseond end,
wherein the second fan bl ade portion has a | ength extendi ng between the
first end of the second fan bl ade portion and the second end of the second
fan bl ade portion, (iii) a trailing edge, and (iv) an engagenent portion

engaged with the trailing e.enga nt parti.on of .the fi,rst fan.bl.ade
portion; wherein the_firsﬁ§ﬂ§#t6P'd§Fg§?8?§ﬂ1éﬁd£FH@“§é8§ﬁﬁwﬁaﬁLﬁng§%
portion together define am@iuldroirhilinhafige WBRb& befidts dteREitng pRedam of 4 he
first fan bl ade portion defines a |eading edge of the airfoil shape,

wherein the trailing edge testlingrslge of hedan blade| ade portion defines a
trailing edge of the airfoil shape. 22. The fan blade of claim21l, wherein
the first fan bl ade portion further conprises a spine nenber and a | eadi ng
edge nmenber]. whey ginblddegcampriengyenber defines the first end of the first

fan bl ade portion, the second end of the first fan Rkl ade portion, and
conprises the tf&ilidgdddan Blagageionsw %PWE#H%R%&@? RAEO RIS nber

further conprises a '(ﬁadi ’&gfgg%% g’ggl%a A @frstl%ﬁfltié %ﬁg %rtéib@c&h}?e& Gadiang

edge nmenber defines the |eading & ng at [ east irst part of the
| ength of the first fan blfadkeutporti on and conprises an engagenent portion

Shdngec with the Teagind GI0%ond RO TR He' hRT (81 ohddR forliSh rhdh R
extending between the first end of the first fan blade portion and
the second end of the first fan blade portion,

(iii)  aleading edge, and

(iv)  atrailing edge engagement portion; and

(b) a second fan blade portion secured to the first fan blade portion, wherein
the second fan blade portion comprises:

) a first end,

(ii) a second end, wherein the second fan blade portion has a length
extending between the first end of the second fan blade portion
and the second end of the second fan blade portion,

(iii)  atrailing edge, and

(iv)  an engagement portion engaged with the trailing edge engagement
portion of the first fan blade portion;

wherein the first fan blade portion and the second fan blade portion together
define an airfoil shape, wherein the leading edge of the first fan blade
portion defines a leading edge of the airfoil shape, wherein the trailing

edge of the second fan blade portion defines a trailing edge of the airfoil

shape.
22.  The fan blade of claim 21, wherein the first fan blade portion further comprises a

spine member and a leading edge member, wherein the spine member defines the first end of the

first fan blade portion, the second end of the first fan blade portion, and comprises the trailing
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edge engagement portion, wherein the spine member further comprises a leading edge
engagement portion, wherein the leading edge member defines the leading edge along at least a
first part of the length of the first fan blade portion and comprises an engagement portion

engaged with the leading edge engagement portion of the first fan blade portion.
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