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VEH CLE FENDER FI ELD OF | NVENTI ON The invention
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 MyENERDY &BRORBINGYEMSDEIRHINDEResi gn f or
vehi cl e fender systenms to help protect a pedestrian's

. om inpact with an autonotive fender.
@g@gcﬁf?ﬁ%g%&é al fender is attached to the body of
vehicle through a rigid support nenber sonetines
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and forns a horizontally di sposed apron just under the

%%d@wﬁé?%mvgﬁﬂ@ﬁ fender. A pair of rigid

ers 1s positioned on either side of the forward
or engine conpartnment for attachnent to respective
Futwrddegsladon Mpapedd Efuhamgte cotvm#icmmias réquineeah asrgyaatisorbent

f.t f ender cts elnterlor t he
Soicidpev S R kot PP sttt ey ong heid B Bpdy from
lhﬁqctrwlmgqgm{mgﬁve féﬁdé}atent 6,547,316 to Chung

descri bes a fender panel having inpact absorption

utilizing a bent part |ocated under the hood which is

Biricadped “Ef‘é%lvf@@ﬁl?rtlh attaqhgd e ther bedyeoft wahvide thypuegh paigid support
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ee relates to an act eret
dxedndeelnngthmsﬁel aﬁghae o;fehtchae is etygeall anonagnah to ntdnh ufn‘ame aof the

air ext e o] rdI and downwar dl y from
o ans FRmis et Toremlit Biposta Hpre Sl paer HBRbatod for
a-ﬂa@hméﬂ%f F@l@é fAterdi £ phR 2SI dREMbER it PbETiSRAI A GtHREBiHe of the

fpart provi des for the energy absorption in the event
ofwaid o @sBine ccompagtineat far ptidelunatide r@ﬂpectn@e@né@s ofArhlsshaped
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I NCrea
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t[)ig}iluqugs epsgr?tr)efs ﬁg?d%; pgrqg 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
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inserting a separate, relatively weak structure,

between the flange of the fender and the rigid
waeappoeicosrenber. The separate, weak structure PGI/US2004/029279

def ormabl e under a relatively |ow force to enhance

pedestrian protection. Publications No.:
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I NVENTI ON Typi cal fenders have a relatively short

dURMMARS OetNRENTBR Uupper edge of the fender and
~attachment of the flange to the rigid support nenber

or so-called shotgun. In order to conply with
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IL.Ie LEi .
S RSEAESE A SO0l R AR TR SR B e
thae 14 adgniblofor phdesatahacdiergnt Atéadigg toas farther 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
wa@emshzdody an obj ect but is provided wth sufPCTDUS04/029279

stiffness in the other directions to provide

di mensi onal stability. Variations are set forth here|n

e

vertically aligned section of the attachnment fl ange
HG. U had schefRfE 5iA6 vaRdshoWwifd £ f@atr Shabifatiby of MY phi6r art.
obt ai ned. 2 WD 2005/ 023606 PCT/ US2004/ 029279 BRI EF
DESCRI PTION OF THE DRAWNGS FIG | is a schematic side
MCed/ s nerkicngtia side st shoviing guerabedimensfofiarfendsy configuration.
FIG 2 is a schematic side view show ng an enbodi nent ~
I r :

B, S i IR AUER LR of Sheemboliindhy BR b Rerticaly aligned
stiignedhe seechiment fidngehe attachnment flange. FIG 4 is a
parti al perspective vi ew of one enbodi nent of the

t cal l ned ..section.of th ttach t flange. ..
MBSt pSriBeriehot Sl <0Belinisht ohaPe vpulfigatiencd
@Et,am@fmemdcﬁﬁiewﬂ;ﬁ{gbgned section of the att achnent
flange. FIG 6 is a partial perspective view of one
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section o hment flange. FIG 8 is a parti al
perspective view of one enbodi nent of the vertically
HG. gneda psetial i perspeétivieneient ofioherembodinemy of the Gert@ally aligned
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FIG 10 is a partial perspective view of one

HahodisTejarttfl gelgpemeret vieal by oad iegdedimene of ithd v@ftlcfahﬁi aligned

attachment fl ange,
section of the attachmegt flange.

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 1s 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
wa@tdoaotsent flange. FIG 12 is a partial perspeCt/US®04/029279

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
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$e66h 9Pt hethdighedt h?gégmant flange. FIG 14 is a parti al

perspective view of "one enbodi ment of the vertically

al igned section of the attachnent flange. FIG 15 is

EJCpalr4t isad ppdiag perspéariee wiiew adfonsnemadoditnefithe ofertidallg aligned

ically. ali sectlon of the attachnment fl ange.
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partial cross sectional view of a typical prior art
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secured to support nenber 6 with a nut and bolt shown

setion ofathg gBRehmens HyWs: at ref erence number 1. The
fender 2 includes a flanged portion having a

peThiICebIYESEReNEbROS e6H NVENTRINed to a
hori zontally aligned section 5. As illustrated in

FIG 1, the height of vertically depending section 4
| s reflig |1v@10yvs naRenl crasg seqiignalt vew dif st tapisal prearesiemoniiing of a

[
g Fonef 2 Shich, RaeHIRedsh By ApRABRIL I RIERE whty d Bung bor
ghoewni dad A dood itshowh anredéreise nudiljeedt Tthe ferigr 2 ni’ﬁtﬂlsi‘des a flanged
before the rigid support nenber 6 i s contacted. FIG

2
PertigR hRvipee varkcalbndrpending seatap & joined tred Berzoptallygligned section
yens faddateld Bleed %l?eclt)élgrﬂ df veﬁfcaﬁ?%e?ﬁ@rﬁﬂfgh%%ﬂ&n hli@nd&tively

I's sufficient to pérmt fender” 2 crush upon
$h¢pas®tthatvﬂ1¢ dstauce bétahicay thfearp of éadan? end)fhesmgqu onptport member 6

h t '
PR OB difes: 1o ML AT U Rbdcs > Ravidey oh irusion of a
agédt kIetihg irfpdcebéfofe thelFikRIGRPpdM meBBESS i dhtdcRad. 3
extends downwardly into the forward conpartnent from

tile exterior surface and provides for the seating of
FiGe Znidlystrates, Hermbedmepiowhsre t]qu]hfaglg f<hg vertically 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 | 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
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position. The recess portion 3 includes an exterior
rimat its junction with the exterior portion of the
wo envd®e3ele An attachnent flange portion of therPdEnsmN/@9279
is fixedly nounted to a support nenber 6, which
typically provides for a rigid nmounting of the fender
verticdlily almaﬁwtonmelrsn@eéd 10) tihs hksngomiallynalighed sgctioRs ada juncture
n an yplcall netal construction_a
%Ecum g aftge qué el of 1 T*rfehw%ﬂlé aligprel sertenye O?OLe flange
iPchtANo 4 RGIHABShARizZ¥REaIY GREhA ﬁllrfagcngﬁ thceeQJthQH rflember 6. As
which joins the recess portion 3 along an nterior
shown inathd daahiogs tasteners [7yin ahq @meobfsb@dis ipass tBroughiop¢nings 8 in the
exten f or
G D aRepslinh,? B ahs sl orbofsefheipBs in the apron or
h@i]i(ﬁﬁ:h fligiebefRtion of MRe 4upfar2BRRHe2 3606 he attachment flange or
PCT/ US 004/029279 vertically aligned section 4 '
ﬂja@&:qsieﬁpm@n taﬁé:eﬁ@ﬂaﬂfz aefesed yo an |t1ghéaecs@%qﬂpenn®ué@s téle vertically
t nge (4, 5). The
ri ng%t?o Af %glr)fg %taq a?lgﬁg%&g?&% ﬁ'e flange is
secured to a natchlng horizontally al i gned surface of
Thh dersdep poayt bererabe frofr a Adastis oateridln T)Ipiﬁ:aﬁphi\aiimgﬁiterials include
fastener t.he ass throug enin
egglpﬁen(nﬁetgerﬂap?afg?ﬁ afmcaé?hejﬁlgafaété‘g{eﬁﬁlﬁ 1nq§ucgf Ig){lh%e not Hmlted
tiferé@B 9ol fdash dnafea Uaipoliebtescdrbortahtd, pél n‘gﬂ!‘e gfene B®kisZ polyalethianes,
allgwed portion of the support

pabyetlenenthigh andglewodensity)aie omdmes cﬂhasa@ﬂgaw@ﬁramp}astlcs and
t]{eelfﬂ?cr ?lb‘ie%dk rt]hetrégf 1?]98?14 hglghllepsn dt ﬁgal E}%S@a}bgﬁ F/Ip)c;lybutylene

vert allgne sectl o and ori zont a
taép}gmﬂesect I polyphenyleme f endegtheriygioe madi@pidtom a polystyrene,
ic materi al

PR F CHOF Ko G ey Toro inaEhe  Hher fpPlsath ef the above

pbEfleRs | Msleludgitatbt th"éﬁﬁoﬁlﬁ’sttlcl 'régu'i ed tIf)%fy%ﬁl%onate/po]ybutylene
pol ycar bonat es, copol yester carbonates, pol yphenyl éne

tarepiehaate pompimratioh ssedd by @meyeétEiwtsn e(“sommnghumind theotwademark

I I t t.h | ' :
XY ke 8 IR S e R T i na B EREP Sy g witn
pSHaMIRSsdRkP by CRhBaNBiR{rROt dipdny! @mer tHeGaBRMORNAL €TX® resin.
pol yphenyl ene et her/hi gh inpact polystyrene,

Fpﬂbﬂrgz owhy fibgraspgicamplass dng madp@ aempesjtes meludipg) narlptubes

ov.e ners One suitable
gﬁﬁo I§1Q?%:reg}%eﬁ§ngg 8??35 ona e/polybutylene

terephthalate conbi nation sold by General Electric
Deingian yhelstlies fdnkier 2,riacledimp khe 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 extérior
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
vertically aligned section 4 of the flange forms a wall extending between the interior

rim of the recess 3 and the horizontally aligned section 5 of the attachment flange
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XENOY (r) resin. A preferred thernoplastic resinis a

pol yphenyl ene ether blend with polyam de sold by
w@wenzdeo&l ectri ¢ Conpany under the name NORYLPATKS§10D4/029279

resin. Fillers including fibers such as glass and

nano type conposites including nanotubes nmay al so be
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ar e orne as a unltary par roma
atijlaefmtrnbé astizantatht digned flangegoviesit iogablide aliffgasedo resist forces in

n 4 of t chnent f e (4, 5),. whic )
Blardauectimortie Bl e Gptaursthportfaror Hatins; [omeree with
bf)@ﬂﬂ@ KerticallyPaldROY1BAd QchMaAnd mlcﬁlzﬁﬁﬁﬂfﬁﬁﬁﬂ%%@{,e section
i mpact whil’e Tproviding dinensional stability f

5¢ eMé@rdmgdm amgeﬁapﬁmmhpslenenrh ¢hey plurdlignldf yconggiurggh partions or
v§r9f§“t 0'%1 p%re %%céscﬂg Ilegétgrnltnngt? dlga%%eobetlg\ﬁf lfhc'epr]r%' osfgﬁyr%ge % With

t}ﬂE ﬁ@ﬁ]‘guﬁatibﬁl thg vfeﬂfcﬁll&)hIYgriems&Qioﬁds mise }Srbﬁm ¢r[]lealdjiaceﬁt recess
t he verticaluy al i gned section 4 of the fla ge f or ms
3a Inainrefgsred el wgr%@w@é SORtRBref REEHNOL0 acty tp syffep e flange and

id nGRe %n?h @ﬁ? PFCR&)CWCE Z\Qﬁ‘ltcﬁ‘le;(ﬂén@g 15&@/%11 t?fl@chtohg&at?l s‘%Etlcgrhgf the
at t achnent ange 5 VO 2005/ 023606 PCT/ US2004/ 02927

flangebind thi e/emmﬂy haged seasioncuefadie fhngre Ina rprfwned em’oodlment a
i.ffeni t t tl
DBl SRS AEph e rsb el TG hochl BESLA D ssgon or

waanpri ses variations in the. form of protuberances or
i'ndentati ons, which are desirably connected to or

adj acent the horizontall _aligned flan ortlon to
Tﬁﬁd«?ﬂ&él beight pbde Yeé“?aély.%‘gn%ﬁ%@m%o 8% Jngedpay vary from

vEhiERChH Qerllnclg ABhSE J:f@ra[) PEOYE &LeRQT ]hhPRbO%t 60 millimeters
W t oth t d

variations 10 ner vertically alilgne
(himnggecabid g htbqghﬁd)ftthse vhttilcillt)oaﬂﬁ@ietiyseaiqngﬁesjfrbhmtgmt 60 to

ect. ccor di to ,a prefe d enbo
B P Pine EE B LPB Oh R THRLST B0 SR re DtRlY i adfoudance
withaBe rése ﬁd@ﬂtﬁnm Peférsbl P heRaa DEdravh biehe édit@red B&tlon or
recess 3. Wth this conflgyratlon the verti cal

vam@tgweaﬁ satenflp Rversabayk dwpribinds ob ther heishtadf &@emmeaélye@lsgned
- ed upat t our AN
el B R ORI o L B9 s
upWGItdllbbﬁ‘baﬂthe howlammliil)eadimdSedme;hv@eﬁthh Heanphar iAzatet@lbed above,
tﬁee%gllltggregfpc}mon 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 S.

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
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flange and the vertically aligned section 4 of the
flange. In a preferred enbodinment a plurality of
W@ 005023806 porti ons are provi ded al ong the | enge¢mr/os20041€29279
vertical section or wall. The vertical height of the
vertically aligned section 4 of the flange may vary
shaperaf thehiodloRrddopd@bh Ch tinAurhBerPs el fiatiohe AR height T the
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aligned sections, 4 and 5, so as to strengthen the
ADisRéw®lin | RIGC 3, afie adontdneedr psipieas i1veare SBCiheoftsmA4oAthitd-sided
~During an i act the cr ushabl e wal| desirably defaqrns

Pf%“é‘ﬁ%%“%é Par&f gideorallsiandgciop Walkwaish gy aatieriryall pertion
&%@a RN Y v%]ctah@an iyt ¢&P&IIZ%11@9§P§%PB§4fo‘Pﬁhe flange. FIG. 4

taining the desired stif I mensi ona
1lhtsabue$ an ymhodimestiefch 16 3 twlerd ocqasured pomipad.inchhdes an opening

o)k Pundl Folaraeal Fpoi f*l%ﬁ?wﬁeer%é@‘%ﬂwés 15 are

proviKdiialtise Gécrtlgdllfyfaﬂ?lrgﬁé’ﬂ sedB6S 1 lof e, {14, é;e i hd@tiémto the opening 13
t hi cknesses, and gﬁonetrles Accor to vari ous

instsorsntsties porgnarldy Fiorh disiratpnetverigpllpaligens sestiped of the
e 510 U ARAR/ 023000 BOTLISPAIAAGHALE pRRRE 18! wifeach

toure porti er o varla I ons,
chtﬁbghtl }m‘}tldnhéo dﬁﬂ]nnlq;t aopasingedsuréd. 7ridiostrdhies an embodiment
wi dt h, of the vari ati.on

rizont al e .
' uflﬁ@ng QBP0 #3 ‘{_1‘%’2‘692%65{}] ffﬁno%?fj B‘?%‘ngpﬁﬂd GBQHP%g%ﬂvmed
it h]% VeRldal &RtioAbE BRathngeat iTeR of)eﬁif'lg§ heand 1 RABR dili¥rent shapes.
rovi ding openings in a contoured portion or

r§ diusioaies @)corbyurvéppmomd@shaivm twieijelagspdans sufecepigktending
bet¥\ie\fér?rt}|1ea¥e|€§enc§vé Dehfd§) AE oKl keioRE, U £RF5 30CKe MahBe. 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 horizontally 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



hori zontal section of the flange. One or nore features

may be varied to tune the fender to absorber energy
w@boospzxsdd i ¢ | npact | evels. The geonetry may aP@DUS2004/029279

depend upon space limtation or custoner styling or

hi gher or | ower package space avail able. As shown in

FIG. 3, the contoured portions 10 are in the form of
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enbodi mrent of FIG 3 where a contoured portion 10
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flange in addition to the opening 13 1n the contoured

ipSHICFRIPIA 00 nEddficagions, | vasiptionse gnd chamack cvithopt depagiieg) from the
t \Y

gﬁfaahgg Jf tPQ?res%rléar egtlgﬁ%%ﬁgr% _Ile(e‘)i c?rﬁ{/% eacg%g the appended

wmmmoured portlon 10 deflnlng an opening 13. FIG 7

illustrates an enbodi nent utilizing openings 13

defined by each contoured portion 10 and openi ngs 15

provided in the vertical section of the flange 4. The

openi ngs 15 and 13 have different shapes. FIG 8

illustrates a contoured portion 10 having two joi ni ng

pl anar surfaces extending between the respective

vertical and horizontal sections, 4 and 5, 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 forma juncture.

FIG 9 illustrates a contour section 10 having a pair

of intersecting planes which forma triangul ar shape

at the intersection of the respective vertically and

hori zontally aligned sections, 4 and 5. FIG 10

illustrates a nodification of the contoured section

of FIG 9 where a sloping planar section is

positioned internediate the pair of intersecting

planes. FIG | | illustrates an enbodinment of FIG 10

where various sloping planes are utilized to forrn the

contoured portion 10. FIG 11, 12, 13, 14, and 15

illustrate contoured portions 10 7
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surfaces. Such shaped surfaces may include oval,
w@20oalozded€ or ot her curved shapes, which nay Per/€s100€029279

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 ments of this invention as disclosed
re wel |l calculated to fulfill the objects stated, it

Wﬁﬂﬁﬂ‘§éua%3459|§ted that the invention is susceptible

to nodifications, variations, and changes w t hout
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ek fFABE portival o Jaﬁﬂdaaﬂex( @) a8@nPhdrFonallR dighansichion (5) dependmg
attachnment flange (4,5), said attachnment flange (4,

fronhrid yegally a)@n@ri é%ﬂtlroy (4) angrnsiapisd der mauting tg éeérr@hmf said
Fn%Q“] r}ill %E(%t]%l}l I-n'cﬁlr(lhr%f atsgéaQt foned nt&u@(% ?)Bql(ﬂl (I(J)) for

or | ont y align sect| dependi ng om sai
evlenicingahd stifalesgotie seticaldpnal{ghed zmdoad@pt ed for
nnunting to said vehicle, said vertically aligned

l di t t d
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claiml| being adapted to nate with a hood (1) wherein
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I ng away I Cc exterior
for the seating of said hood (1) when said hood (1)
3i sAiﬁan@rc(Istm;brcﬁog itd ictamm Bwhéreiresrdérve(tﬁ;)ﬂlﬁehgmeuﬂi Fegtiom (4) is

.cla %here aid vertical d se g .S
it Btaid PEEFRHBT kS s S Pl O E0e R R ot nen
flaHpctaune to formsaid attachnment flange (4,5). 4. A

f ender (2) according to claiml being adapted to be
mounted to a vehicle ] ) i

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,



support nenber (6) wherein said horizontally aligned
section (5) of said flange (4,5) 1is adapted to be
weemsnexdod o a mat chi ng horizontal ly aligned supdEUS2004/029279
said support nmenber (6). 5. A fender (2) according to
claiml| wherein said fender (2) consist substantially
Sl Y eérband@é ,asthbRphigyidneal efherA fRNABINAR) polyethylene,
according to claim | wherein said fender consi st
pelypepslene.al |y entirely of a thernoplastic material.
7. A fender (2) according to claiml wherein said
fe ' -
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pf)@a?%e(@}n@%&mkmaﬂe%c@cammlk th%T&lef%tﬁéHedbfeﬁH‘d%d blends
consi st substantially entirely of

thereodt i c material selected fromthe gr oup conS| stl ng of

a pol ycarbonat e/ pol ybutyl ene terephthal ate bl end,

pol V. y h [ I e
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claim npri si ng nthe verti cal al i.gned
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to crush upon a predeterm ned inpact and provides
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normal use. 10. A fender (2) according to claiml

coinprsss at keast @ng eentperad pyrt@m(g(?betd pf,@t;dﬁ stifgning ardeistelorces
S ont.our to provide for
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to said vertically allgned sectlon (4). 10
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