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VEHI CLE FENDER FI ELD OF | NVENTI ON The inventi on
WO edoabexwod 0 a vehicle fender of the type that PGI/US2004/029279
adaptabl e for pedestrian protection. BACKGROUND OF
THE | NVENTI ON Future | egislation in Japan and European

countries MyNERGY ABSGRBAVGNAYHRNSOFBRDER design for
vehi cl e fender systenms to hel p protect a pedestrian's

head and body from inpact with an autonotive fender.
FIERID OFANMENEIQMet al fender is attached to the body of
vehicle through a rigid support nenber sonetines
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exten engt
protgepibsal |y connected to the frame of the autonobile
and forns a horizontally di sposed apron just under the

t e fender. A pair of rigid
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or engine conpartnment for attachnent to respective
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im ?w&h%h%uﬂﬁﬂﬁ ferdS, Patent 6,547,316 to Chung
a en

escri bes er panel having inpact absorption
utilizing a bent part |ocated under the hood which is
Typits1hc edetak fandenist diaclddatogthe dufody h)é kain&e&rmlgh : § tigid support
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coﬂbﬁ.ﬂaﬁe&nm YeRRed tbethfelaﬁﬁgleoﬂfle iR fender BR%batdAe6,547,316
rigid support nenber and

to Chung describes a fender panel having impact absorption utilizing a bent part
located under the hood which is attached between the flange of the fender and the
apron of the support member. US patent 6,554,341 to Lee relates to an impact
absorption where the part between the flange of the fender and apron includes a pair
of legs extending outwardly and downwardly from the fender flange to the apron of
the support member. The ‘316 patent discloses that the intermediate bent part

. provides for the energy absorption in the event of a crash to a walker to decrease the

degree of his or her injury.

The solutions for pedestrian protection set forth in the above patents rely on increasing
the distance between the flange of the fender and the rigid support member and
inserting a separate, relatively weak structure, between the flange of the fender and the
rigid support member. The separate, weak structure is deformable under a relatively

low force to enhance pedestrian protection. Publications No.: US2002/0060474A1



inserting a separate, relatively weak structure,
between the flange of the fender and the rigid
wappporicosrenber. The separate, weak structure PGI/US2004/029279

def ormabl e under a relatively Iow force to enhance
pedestrian protection. Publications No.:
US2002/ 0060474A1 WO 2005/ 023606 PCT/ US2004/ 029279 and

and WSRPBAO0OLERA0fke Ipriatagil pdiremed {oymelial fmtied whocheteahherently
fenders which are inherently very stiff. SUMVARY OF

very $tNIVENTI ON Typi cal fenders have a relatively short
di stance between the upper edge of the fender and

SUM‘NIAQW{I‘NV?\H"IB@J flange to the rigid support nenber

or so-ca shotgun. In order to conply with
upcom ng pedestrian safety requirenents, in
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Ins re low so that the forces of inpact
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remam‘s rEl'ﬁﬁ‘vély%v@s@ﬂﬁpﬁ’n%tfor@@slmﬁhp@ét ar@h:@tl@sdn According to
further enbodi nent, the dinensional stability of the

fender is retained while provi ding for &Fdeswable
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that is adaptable for pedestrian safety. According to a further embodiment, the
crushable features of the fender require no additional parts and no secondary

operations.

According to a still further embodiment of the invention, the attachment flange has a
vertically aligned section that can be tuned to reduce the forces of impact from a top
frontal position when crushed by an object but is provided with sufficient stiffness in

the other directions to provide dimensional stability.

Variations are set forth herein and it is contemplated that multiple design features of
different shapes can be integrated into the vertically aligned section of the attachment

flange so that a desired and sufficient stability may be obtained.



vertically aligned section that can be tuned to reduce

the forces of inpact froma top frontal position when
w@emshegodby an object but is provided with sufPCTUS004/029279

stiffness in the other directions to provide

di mensi onal stability. Variations are set forth herein

and it is contenplated that nultiple design features
BRIEF DﬂsquelPaQNéﬁg]BH@ RRAWIA Gt egrated into the

vertically aligned section of the attachnment fl ange
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DESCRI PTI ON OF THE DRAW NGS FI G is a schematic side
Fl&.i 2w ashloamnang sadef wend shoeimgfan gm’oatlunmmt of a fandermpron@igumtion.
FIG 2 is a schematic side vi ew shovvi ng an enbodi nment

end r, configuration a
FIGe? dpdcbiOe OPals<are ariey divens Tntignt obBser flisally iened
secibh GNER atsEfhéPMange. t he attachment flange. FIG 4 is a
partial perspective view of one enbodi ment of the

vertically aligned sectign of the attachnent flang
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partial perspective view of one
enbodi nent of the vertically aligned section of the
Fl@t § as hnpatialf pempretiveIvigw of j meaerplaodiment pletlepeatically aligned

iew.qQf one e di ment of the vertically aligned
Secglgelofg‘ﬁ agtf“&?ﬂ%;?gl?{”achrrent flange. FIG 8 is a parti al

perspective view of one enbodi nent of the vertically
FI@! 6 gpedparsielc bbropective tvidy aif tae hetidimhbange theFvdaicdlyl flighed

partial perspective view of one enbodi ment of the
Sec\flléf‘f)ifglﬁlaltt?c}ﬁ!“?‘ﬁﬁ]éﬂge section of the attachnent flange.

FIG 10 is a partial perspective view of one

FIGTD AiBiHial0 bert B Ve ik | ohe A Slen (6 lcOerialligned

attach ange
section of the attachment ﬂang,e

FIG. 8 is a partial perspective view of one embodiment of the vertically aligned

section of the attachment flange.

FIG. 9 is a partial perspective view of one embodiment of the vertically aligned

section of the attachment flange.

FIG. 10 is a partial perspective view of one embodiment of the vertically aligned

section of the attachment flange.

FIG. 11 is a partial perspective view of one embodiment of the vertically aligned

section of the attachment flange.

FIG. 12 is a partial perspective view of one embodiment of the vertically aligned

section of the attachment flange.



FIG I | is a partial perspective view of one

enbodi nent of the vertically aligned section of the
wardoaossent flange. FIG 12 is a partial perspBCt/Uym04/029279

vi ew of one enbodi nent of the vertically aligned

section of the attachnent flange. 3 WO 2005/ 023606

PCT/ US2004/ 029279 FIG 13 is a partial perspective
Flgi &vioh menel exetrpdétmsnyicwf of oiee gmbedioant 9f diei yerberlly aligned
sechggt g1atfl%9% %tachnent flange. FIG 14 is a partia

§8P§£ EETIE TN one enbodi nent of the vertically

al igned section of the attachnment flange. FIG 15 is
FIG paid adarpeppettiveevieivest ofc embodimeadbfrairt veaficdllyealigned

vertically allgned section of the attachment fl ange.
sectptr Af tEBUPESA BFPEN OF THE | NVENTION FIG | shows

partial cross sectional view of a typical prior art

FIGDYIG Qgpaﬁ)tﬁal %er%@étﬁje 1@@/d@fr oty eBbdhchs of treeMr¥ically aligned
secured to su t nmenber 6 with a nut and bolt Shown

Secabn?bfth&alttoddnemﬂshgwm at reference nunber 1. The
fender 2 includes a flanged portion having a

r @i ned to a
ﬁgngoﬂbggFﬂﬁﬁqgw d secpﬁgﬁN4gbﬁAs_iIIustrated in
FIG 1, the helght of vertically depending section 4

is Febat biwelsyparidlatrésssectidmat vicheofth Bﬁp&iﬁtﬁrih&tﬁ\/ﬁﬁmnﬁﬁ@of a

fen nd the rigid sup ort er 6 is
mera&fsﬁe\rl q‘é‘ﬁbist ¥Ry é‘?ﬁ&‘ée‘g@ UPRP \)B'f»lpger Pith %ﬁakénq bolt

shd%rpé(t' feg hfogﬂ id SHotStt Pf¥eRhc@RumSd 18 CEhetidhdd? @ 1hﬂ9§&ta ﬂanfed
before the rigid support nenber 6 is contacted.

pormloh Lh@tnmatae'srtmllg dtmjdmmctmeﬁh@nteldeo hdpyhentafy ztligeed section

tg%/ N k:i(?glegg 1@11& %f v?rtéca(ljlé/ rcpeﬁel%(%n% (P:ehcglﬁn 4 18 nrea]atgvely

shdrtmamht theltidtanch emiddh nige foprofatis anae tef rigidpR drt member 6
menber 6 fromtile |ntrud|n& object. The fender 2

is 3 FRlntineds shoit diRtases &9 At Ve @lepﬁaafﬁ BrPraYdechipraptrusion of an

obﬁ@ts&ul?gng @g%tb@folr {he?ﬁd; %ﬁgn e1ﬁ&?§§§c&1‘?§ctté(9n 3

exten mnmard orward conpartnent from
the exterior surface and provides for the seating of
FI@ h2ilhstates amkmbodimenh abdrei the ihpight of s edrtically aligned section 4

of the attachment flange is sufficient to permit the fender 2 to crush upon impact
while providing for clearance of support member 6 from the intruding object. The
fender 2 includes an exteriorly facing portion having an aesthetic exterior surface. A
recess portion 3 extends downwardly into the forward compartment from the exterior
surface and provides for the seating of the hood 1 when the hood is in a closed
position. The recess portion 3 includes an exterior rim at its junction with the exterior
portion of the fender 2. An attachment flange portion of the fender 2 is fixedly
mounted to a support member 6, which typically provides for a rigid mounting of the
fender 2. The support member 6 is known in the art as a shotgun and is typically of
metal construction and is mounted to the frame of the vehicle. The flange portion
includes a vertically aligned section 4, which joins the recess portion 3 along an
interior rim, and a horizontally aligned section 5, which extends toward the interior of

the forward compartment adjacent the support member 6 for attachment thereto. The

4



position. The recess portion 3 includes an exterior
rimat its junction with tile exterior portion of
wao 2dos/otzsocler 2. An attachnent flange portion OPCT/USm04/029279
fender 2 is fixedly nounted to a support nenber 6,
which typically provides for a rigid nounting of the

vertieNlfedlighed 380k UNP RihedBNREhozdntal yNPMAed $ectibie 5k h j@Rture
a shotgun and is typically of nmetal construction and

to fosmribe Attachment flangef(fate Bie haigoytaHy elignedsgetign Hafthe flange
. : . ' _ ool | ) cect

i+ GRS 5 BIEDHETR B En Mol BhLoneeSah bk o
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extends toward tile interior of the forward,
horGS RN FRENC a3fetiens ot Of ithe TIBHANE WERHSAr ajes gp the apron or

ho%}é#?angg%%f% 9?t%n°of Tihe sdhphe %legép§36@§e attachmen; flange or

279 vertically aligned section 4

flapgeid nuition as lgendralty rafotred koy imatliignpatifsm@tibn onclédest the vertically
.Juncture to formthe attachnent .flange (4, 5). The
aliggflssgiop 4y s PeyirdardyaPeniSeisn The 11 ange is
secured to a matching horizontally aligned surface of

Thé HéndstipRIBe MBADGONOa phStic Siuemull Myblheal glastd A@%erials include
fasteners 7 in the formof bolts pass. thr ough openi ngs
engingeing permeglastcsnt Birigal fergarlasticaesing incluslegput g not limited

theg%@g%z%‘%%nﬁﬂ%&%gPly?ﬁéﬁéarﬁdhaie@,epcﬁ%%?ylgﬁe %_tﬁgnrs! pADhRlHa¥es,

portion e support nme
polaethglehese(highf dndrige density) ipehgpechybames, ietastaser gehemalplastics, and
referr tq i.n this specification jincludes.th
thel ey PREPIeps HiersghefiroBER B ReBriich fe PHBFF DRI PPybuylene
terédhiiginREl sect p@ r%nyrlEh_@ f end@ier/Mh be MaEgack r oM olystyrene,
plastic material. Typical plastic materials include
polyprgbenaer/ aqnproniielenpprdiencrsyenenyanid dhe likpeantopleads pithe above
L.hs el u [ ted
ol R e LB eI, el o bOBE S Smstepoivytene
tergfhiese cpmbjtaciedn kakeby Geperay dilbytie @snyahy gindanchel Bademark
densi ty). pol ypropyl) enes, el astoneric _thernoplastics,, .
XEQMeY & Frein ifk@,ref%m; BP@AIE iR EFELS ARAYPREEYIEHe ﬁ‘d@?fﬁ?{@rwh
[ .
P AR e KB e B RIORFLAEEX® resin
Filleed inchuidbpnfibead avdhyasogindsrdndendnottapel enmep@ityy @iclelingandhotubes
the |ike, and hl ends of the abo ol yners. One
may afw&sﬁmqyég B the Fhegmprlastic ysed heren.
pol ycar bonat e/ pol ybut yl ene
Desirably the entire fender 2, including the recess portion 3 for seating the hood and

the attachment flange, (4, 5) which secures the fender 2 to the vehicle support member
6, are formed as a unitary part from a thermoplastic material. The vertically aligned
section 4 of the attachment flange (4, 5), which provides support for the exterior
portion of the fender 2, is adapted to crush upon a predetermined impact while
providing dimensional stability for the fender 2 during normal use. The vertically
aligned section 4 has sufficient height or crush distance to crushably absorb an impact
without the rigid support member 6 being forcibly impacted. As shown in FIG. 1, the
vertica]ly aligned section 4 of the flange forms a wall extending between the interior

rim of the recess 3 and the horizontally aligned section S of the attachment flange

5



t erepht hal ate conbi nation sold by General Electric
Conpany under the trademark XENOY O resin. A
weemsericed t hernopl astic resin is a pol yphenyl BeiBUS10h£029279
blend with polyam de sold by CGeneral Electric Conpany
under the name NORYL GTX@resin. Fillers including
(4,5). bBIeSwALER ASondudsBshapé tRuoide YRestiFRAMRSb e $o resist forces in
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is 1‘i1nﬁe %r N {)I%EJE%I‘&%C%@’LA]C >t<t§ (ﬂsorl Zo tW??anE(Pﬁal s@!&%n' Hthe

recess
ﬂaﬁ@Cetrldcthe Semfcali}hzﬂ] gatd sadnior @t off thafigezeS MG ﬁ@f@ﬁ‘é&) 23606diment a

PC. 2004/ 029279 (4,5 e wal as.a contoured

pluéﬁr issp rHenst yF pé%\rl Cgﬁ]ioﬂ% t%foll«agthtﬁ Peardicat sotie or

walln @ dlrectlon substantially normal to the wall. The
~cont oured shape conprises variations in the. form of
prot uberances or indentations, which are desirably

The oarisel beightoolothe \@apcaﬂe mllgnqdwéecmn i4zohthgl flapgemayneaty from

Ve}{lénl%q?he Fc]e% a%‘ i g)rc%rg qu§1’£_>rge f g %?% etl‘q{l%{? %Bgl}t @;Oo [ fEPneters

eral” direction e contoured
(mpQr tAreferabte tharheihit @Iﬁ$helﬁerﬂ62[l@(3alvgnbhl sedmihh4 idﬁﬁom about 60 to
vertically aligned flan ctlon 4 and t

abayh (109 gRHMEtgrsa | Heighty an %fe%ft $Gmm gre wetfallzﬂ.%@%%d%ce

withr e ‘f:v?ers@rq 1ﬁmghmEfeerWatplleh€& 3l ﬁJIMOl@Bf BRUAMUED portion or
portions or variations 10 are spaced a predeterm ned

varmhtsmah(l: exlbedisommtrh@qut mwgfthltdseoif deekeigls. ofhehvertidilly aligned
onf rat I section,.is I
seciBR . R Pl ORISRy PR ccolictresPiiod T afdnpd 4l ¥ienas

up@ﬁhﬂfy ffomathe thenzcsﬁﬁzﬂlycan edikediond bff BB flldgAChS deSeribed above,
stiffen the flange an

the contoured portion 10 preferably merges with the vertically and horizontally

aligned sections, 4 and 5, so as to strengthen the joint or junction of the respective

sections 4 and 5.

During an impact, the crushable wall desirably deforms to absorb the energy of
impact. The energy absorption efficiency of the variations is adaptable for obtaining
the desired stiffness for dimensional stability and reducing the forces of impact. The
impact response of the vertically aligned section 4 may be tuned for a specific vehicle
by the use of materials of different densities, of different thicknesses, and geometries.

According to various embodiments, energy from an impact may be controlled by the

6



is in the formof a protuberance, which extends

bet ween the horizontal section of the flange and the
woeoosiozabd y al i gned section 4 of the flange. |PCHEUS2004/029279

preferred enbodinent a plurality of stiffing portions

are provided along the I ength of the vertical section
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descri bed above, the contoured portion 10 preferably
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llldgfrﬁtb@h@&ﬁbocﬁfnehm Riar 8 afliewcdritoided@pdtibh @ 0filudes an opening
obtainina:l the desired stiffness for dinensiona

or gutapt 131 lgnd Plosirisnan ﬁﬁ@@@?%@f dflGi ﬂp‘ab%re opgaings 15 are
pr&vm%a% tﬁew&?lgraﬂgnédk%cl\f bioffle ngE rg ocﬁe&)tt'hQBPéhmg 13

be tuned speC| IC ve e use o
in ﬂntc&)mmllrai pértidn fl0er ElGt. wﬂmsuratess venfcak]y fdflgme&lnstection 4 of the

t hi ck d tries. di t .
DB oY BN eRYSA PO P hSLCOT AL BSBE (0] Tl cach
corhbluﬁé@ §06ti 01 8 AR 360 @RE’&M U@ZOQ‘I’(/} 0297 dSrasdrape effboliintent

contoured portion, by the nunber of variations, by the
. utikiging Apendgst Hedefipad breaddreantomedpartion 19 aagnopenings 15 provided

in {\E rv'egt}?fgf %ﬁn&# 8f%§’ﬂap'¥| th‘é”oﬂ%xhn%J 14 !ﬂ? Y?flé\%tdlﬂa‘enp%apes

va ng open!
FIG.Ieil M@ﬂfﬁtbﬂ:&ibmﬁburgﬁ ﬁdr*u@ﬁd()l?mnmg tab Jblhﬁlg fliramn gﬂfad@y extendmg

betszggt%{ Iggql rggpe% ?en IBn ééllrzpngt q%;%glt'\qg ge?c%onso r4t alln(g]S of the flange. The

joining surfaces from a hexagonal shape at the junctures with the flange with two
junctures being with the vertically aligned section 4 and two junctures being with the
horizontally aligned section 5 of the flange. In the configuration shown, respective

adjacent contours 10 also form a juncture. FIG. 9 illustrates a contour section 10
| having a pair of intersecting planes which form a triangular shape at the intersection of
the respective vertically and horizontaily aligned sections, 4 and 5. FIG. 10 illustrates
a modification of the contoured section of FIG. 9 where a sloping planar section is
positioned intermediate the pair of intersecting planes. FIG. 11 illustrates an
embodiment of FIG. 10 where various sloping planes are utilized to form the

contoured portion 10. FIG. 11, 12, 13, 14, and 15 illustrate contoured portions 10
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waemsihmeoof the flange. One or nore features nEYT/D82004/029279

varied to tune the fender to absorber energy of
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are Gl Plicutated f fai6 lﬁtlieldbﬁrﬂsrs%t&? 1@@1]?5@%33*&?&&1 f?lfat 1’1_'1'6 Ghvefition
ere openi ngs are” provided In verti cal

is aiscqpuibbe Eueumdrfmatdomf vtarhmwwls,angbchamg@dd/nthomnddpartmlgefrom the

.apenj n n the contoured rtion 10. FI G

spifi RHfsToPRE 45 O RIERDH EXFTYPTLES b B R P NolR D% of g appended

clafth@nge having an evenly spaced arrangenent of
contoured portions 10 with each contoured portion 10
defining an opening 13. FIG 7 illustrates an
enbodi nent utilizing openings 13 defined by each
contoured portion 10 and openings 15 provided in the
vertical section of the flange 4. The openings 15 and
13 have different shapes. FIG 8 illustrates a
Contoured portion 10 having two joining planar
surfaces extending between the respective vertica
and horizontal sections, 4 and 5, of the flange. The
joining surfaces frorn a hexagonal shape at the
junctures with the flange with two junctures being
with the vertically aligned section 4 and two
junctures being with the horizontally aligned section
5 of the flange. In the configuration shown,
respective adjacent contours 10 also forma juncture.
FIG 9 illustrates a contour section 10 having a pair
of intersecting planes which forma triangular shape
at the intersection of the respective vertically and
horizontally aligned sections, 4 and 5. FIG 10
illustrates a nodification of the contoured section
of FIG 9 where a sloping planar section is
posi tioned internediate the pair of intersecting
planes. FIG | | illustrates an enbodinent of FIG 10
where various sloping planes are utilized to formthe
contoured portion 10. FIG 11, 12, 13, 14, and 15
illustrate contoured portions 10
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surfaces. Such shaped surfaces may include oval,
w@2anabzsedec or ot her curved shapes, which may Ber/e$2ohe029279

symretrical or unsynmetrical. The shapes extend

bet ween respective vertically and horizontally aligned

sections 4 and 5. Wiile it will be apparent that the
preferred enbodi nents of this invention as disclosed
are well calculated to fulfill the objects stated, it

WRATIS8d-Adppileddat ed that the invention is susceptible
to nodifications, variations, and changes w t hout

d&l? ncgek 29 {)Jaﬁ%‘gtfjﬁﬁ att:?oﬁa eht oameﬁlefe%r Qlf)?(}rbﬁg%f%%?%&dnerated

I nve lmte onylntermso
frosl @i iBpacB s¥I0 2005 (D20GGisRETd dﬁ%ﬁ@lﬁ@@ﬁ@ﬂﬁ%ﬂ\f\ﬂéﬂ'&d @,5), said

CLAIMED I'S: 1. A fender d for nt to
attachipeps anger(éo) SHEBRHPHE V %62%@%31 8#2&‘@& grendipe from an

extb PGS rtion &f dafdeRRAd: ((Zglm& Qmﬂz%tﬁgy ali Qr?ﬁ‘?leé'é@h&g (5) degendmg
attachnent flange said attachnment flange (

rrxmpd vcsilcgjlyaah\geed se@abn %)andgid@meé éczrtm@mtl(ng)to a@ée/nmphgsald
terior, portion of ende 2
ik, e SR ol anbdPeon PR abbaniionty pPligracioy for
enhe@Eihk: ¢lad thl)ffn@bd SMB&lvaaedliyaighd) seatich @gapt ed for
mounting to said vehicle, said vertically aligned

2. (AGr o) erprmEi AT RG SUTE MBS 197G Ut DL 1) eherein

salélﬂeHJ@dQZQH&{l@ég z(n4)exteaor]f‘ fﬁ&ﬂga{ trt(c%) h?\gﬁé’ra‘f{' %thteﬁc exterior

claim | belng adapted to nate h a (1) wherein
sur§medafdendess p@Yionr(3) exteadiag zewtyeﬁmmrﬂhy ababttngepomn tom the

havi . a hetic .exteri sur.face, and recess
sealjgF o SHC 1250 GhearaHg Py TF A YRETR0sTHa | o exteri or
for the seating of said hood (1) when said hood (1)
3. 14 fefded (2) 8c0elipOsd tiah.1 Wherbinf endl@erticdlly aﬁglﬁﬂdsieﬂtg)rt (Il) is
claiml wherein said vertjcally aligned section (
joingsh wwetnid hodzaniallyor!igeheeatiop (8) plgh deIckBE 9 dormy 531 @fta%bmem
fhﬁgﬂﬁﬁﬂre to forrn said attachnent flange (4,5).

4. A fender (2) according to claim 1 being adapted to be mounted to a vehicle
support member (6) wherein said horizontally aligned section (5) of said flange (4,5)
is adapted to be secured to a matching horizontally aligned surface of said support

member (6).

5. A fender (2) according to claim 1 wherein said fender (2) consist substantially

entirely of a plastic material

6. A fender (2) according to claim 1 wherein said fender consist substantially entirely

of a thermoplastic material.

7. A fender (2) according to claim 1 wherein said fender (2) consist substantially

entirely of a plastic material selected from the group consisting of a polycarbonate,



4. A fender (2) according to claiml being adapted to
be nounted to a vehicle support nenber (6) wherein
wa 200d/0k860d zontal |y aligned section (5) of sai dpdt/a829e4/029279
(4,5) is adapted to be secured to a matching
hori zontal ly aligned surface of said support nenber
copQ)ﬁ)estel'5 Arbsfder F@]}/pl%?léhé“ Nethe® Cb@lymekha\ﬁ/@er %dﬂye%%’]&e
fender (2) consist Substantially entirely of
polpprapyleee- mat erial 6. A fender (2) according to.clalrnl
wherei n said fender consist substantially entirely of
8. "?Arlfeﬂ 1{@%%?%&119 g)gcltl%{ﬂf Ay er%m(%é %ﬁ@f%%%ﬁtﬁ%@%tﬁdu&%r] iRly
of entblerel yofoh @k@hasmaenmamekbmﬁ ﬁeheahedgﬁmpntmn&uggoupa

consi sting of a polycarhona /023 06
polperhaisiRs Yty t%rswzil;ig@tgt Ekﬁneaﬂow@ﬁﬁ wlengo pipEHigY| BRRact
n
Pl h RO P0Gy Q0L VS AL 0 cp B KAEORUAEDE Bencs
thewofisi st substantially entirely of a blend of a
pl astic materi al selected fromthe group consisting of
9. b yp(#yrc@ bgpoa}élsép %lbUt g@n%grtls%lggx}/ &Ea}br eﬁekélgfcélﬂ& aligned
secfionh y@adftyanﬁﬁte{camemcmgb (i |5¢1§)aﬁa@68d€tl3&:rﬁdhyu’;ﬁ)ﬂen pﬂeeeftdmnined
and bl ends there V@iz accor di ng
impack3ng nrowémwpﬂ@n%ebéithfqrﬁlée feméen (Pydlamggm@al use.
section (4) of said attachnent flange (4,5) is adapted
10.10 f&fdes oy Q@&)r(ﬁng rgdeligr M WEGein! TRAGERAGY Q[lgﬂédd §tion (4)
di nensi onal stabrlity for the said fender during
comprsan it laast ongd Contgurédpettpn ( 12)) tapeyrddi fngsttf&nm@amh rgsist forces
. erein said ver ion (4) conprises
in ARG e oSG sl a8l SRRt o ot ovi de o
stiffening and resist forces in a lateral direction
to said vertically aligned section (4). 10

10



