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Net and Mat 5 BACKGROUND This invention relates to a
net and a mat, and nore specifically to a nodul ar mat
that can accommodate the net and provi de protection
froma passing vehicle. 10 SUMVARY OF THE DI SCLOSURE
In accordance with a {jrst ct, of the present
i nvention, there is é&ﬂ%ﬂ@gﬁﬂaﬁtenergy absor bi ng
syst em spanni ng a roadway, conprising: a net spanning
t he roadway, the net having a connecting nenber
coupled to a top nenber, a mddle nenber and a bottom
nmenber; and a mat arranged on the roadway, having a
plurality 15 of recesses to accommpdate the net, when
the net is in a |ower Lt In accordance with a
second aspect, there ﬁgcgggbkgggDan energy absorbing
system spanni ng a roadway, conprising: a net spanning
t he roadway, the net having a_connecting nenber
coupl ed TBistipengen gelateptorpnaend a mat; and Ineorpspasifically taad
moffyBPREPELLEREom A8 E ullHe B4 BRARE Siell AR MRNSing
velligleess, a m ddl e nmenber recess, and a bottom nmenber
recess to accaonmpdate_the connectiqa%nenber, the top

nmember, the miYYIMARY@F THEDPI(LBGIVREM nenber, when
the net f.S,d Holly s L |- EF ON
OF THE Dﬁﬁcﬁé@%l G %ﬁiﬁg %gﬁégte?gg 6 ?ﬁs\%ﬁ lﬁeélmlﬁﬂ
provided st eatrgy absorieing sgpfem spaminggroad wsy,eompirisingsa pgiepanning
arranged at railroad crossi of singl e-1 ape .
the ity tho et it S eine TaapBtk owp i o Sromebe aewigdle
mefib@SATH a BUtRA ARHLEr; atd Ehiat afrahgedHrRBE ?&ﬁ%%r,\’l?aviﬂgeé"blurality
which illustrates an energy absorbing systemwth
of repgspes to ageqramgdate the ngt, vdienthanetds saslomgredfpoaition.
singl e-lane roadway and restraining a vehicle
according to one aspect of the system of the present

di scl osulfacchrdzhée witita bécond SkptRt, th@Wisiirodidsed anekdrgy,
joint, shock apsorber and capture net according to

- abspriungsystem spanninga regdw dRFONPHHAg Y ke SpRNNghe y, the

net 'fll:fl%lg %?:ﬁgﬁ?cgng %I%%‘lb\&' g(‘%é)?éd @ t%toao%%ﬁ H‘-eﬁﬁ)gr, %hq’gltdﬁfeem&% er

acco aspe of" the system o e presen
andci Battoms tfembef; latd adviatiafradigddrainthe Yo RMwagf harimgUpEmintcting

br eakaway devi ce and capture net
member recess, a top member recess, a middie member recess, and a bottom member
recess to accommodate the connecting member, the top member, the middle member

and the bottom member, when the net is in a lowered position.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view which illustrates an energy absorbing
system with support arranged at a railroad crossing of a single-lane roadway

according to one aspect of the system of the present disclosure.
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10 according to one aspect of the systemof the

present disclosure. FIG. 4B is a side view of a

support according to one aspect of the systemof the

present disclosure. -la WO 20051098137

PCT/ US2005/ 010650 FIG 4C is a side view of a support

according to one aspect of the system of the present

di scl oSUFES. 2Rk Bpelpédive vidwRihich iRstAkesan GABleY aBsdiBing

according to one aspect of the systemof the present
SYSEs wIth supRort sranged atgyxajlepag cresgingiodw sylealape saadwgy and
res D e P R R W AT BL B REh oF e sl G AR

beari ng ElGeéveisalsiteiewe of kdianghibn, joine shadpasbrbef addepture

system of the present disclosure. FIG 7A is a side
net#fémﬁlas t%o?%@m?ctgig@rsaﬁw ?ﬁﬁw@% gisslosyge. t he system

10 of theriesealsidvial 884 encifibPand Biphitc el @Boifto%hne

a joint according to one aspect of t & system o e
asppet@d et sydiesicdfabepresenEliSclo8lrei s a si de view of a shock

absor ber_J conpressed state ccqrdi ng t.o on
aopect oFIG A SgatomlViEs ot ippatdhietiney igyse and gapture net
acchiding BBnkaspecboifie ¥istdh OF iRt prhRakdisisqrber in an
expanded_state according to one aspect of the system
of the. pFI&ditis aisseves pba STt Boonlingto shelesnectaf b6 &
0 ] conpressed state according to one
ggggﬁﬁgpgggg%ﬁ§“§¥§9%h1of the present disclosure. FIG
9B is a side view of a shock absorber in an expanded
state 20 according to one aspect of the system of the
present disclosure. FIG 10 is a side view which
illustrates an energy absorbing system w th support
arranged at a roadway according to one aspect of the
systemof the present disclosure. FIG 11 is a side
view which illustrates an energy absorbing system 25
wi th support arranged at a roadway according to one
aspect of the systemof the present disclosure.

-1a- |
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FIG 12 is a perspective view of a mat el enent
according to one aspect of the systemof the present
di sclosure. FIG 13 is a top view of a mat el enent
according to one aspect of the 30 systemof the
present disclosure. FIG 14A is a side view of

a
wel 2asem813iccor di ng to one aspect of the systerr?Gim{Sﬁ@sm“““

present disclosure. -2 WD 2005/098137
PCTI US200F1Q- 45566 side|visw efisuppor aesoring fone gtpest ofathe

%gﬁﬂj anot her aspect of the system of
epresgﬁ I'SC oé%re FIG 15 is a top view of four
mat eI ere M. %is edroat vigwtaf acapturesisbascording tolone aspsetent e
the Sr%segi%&llmre 5 DETAI LED DESCRI PTI ON The

Sé'ﬁ g sysf emin one aspect may conprise an
anchor or Hﬁtmismphmwﬁnﬁemmg)slmedlanmaacdrdmgdoone ‘

oi nt for exa a_ stanchion, one or nore energy
%ﬁ@ﬁ FBﬁﬁ‘Egﬁﬁﬁﬁﬂeto the anchor for
absor bI ng PfIGfG}?ﬁ a sidehflew 05 A batirig AteEcAddiniy Sccoffingdto one
ot her barrier coupled to one or nore the energy

aspeqs obthe gysterp efitin peosent dissloswresupport or ot her
mechani SMEg! 7.6 WRRAE 48 of B foihtSRbdring td\6heRPdoH b thel stem

B
or other barrier. In anotg Soaspect t he restraining
of:the preeenhdisclosurest her barrier may be coupl ed to the

anchor wt
ﬂi@%mt@ge{e%ﬂg Mgﬁﬂn{g%n i 126 880 s hpERARIT M SPstem

the restraining capture n 15 I'n
ofitbe prssenbdigelowre.t he support may be attached to the

t
frang bl o 1P SR 0 A8k ofs ol abadiiid £ onihdeda st
ideer&kg&odﬁempm@fﬂtemstemmwrdprmntdmbsmu r a| ni ng

Capteg{::egel'g(}n%w{ﬁ;‘gs Slsgoci&i’%’@b&?% aspe ) : it

accorting 18 ione espectiof die systaini of tﬂemresenrﬂléaksmet he

ot 20 oxcaBaORH L Fem i aehR bR R eBbBlf e

hdtordiEsdnt aspett@T teblsystem dfttie myseardisclosiet ces exert ed
upon the f n%ble_re.aka y cha mfroma icle
driving i nt'g" 7¥ et fIESYFY Pﬁb‘g@fgﬂm’% eed
hétoRding 3i0RE Bapebt'cT 8 ?diﬁdld%ﬁfe aspect the

support may be attached to the restrainin
PP I}/I IOmasxdewewwhxchﬂlustmwsancnerg)?absorbmgsystem

with support arranged at a roadway according to one aspect of the system of the
present disclosure.

FIG. 11 is a side view which illustrates an energy absorbing system
with support arranged at a foadway according to one aspect of the system of the
present disclosure.

FIG. 12 is a perspective view of a mat element according to onie aspect
of the system of the present disclosure, '

FIG. 13 is a top view of a mat élement according to one aspect of the
system of the present disclosure.

FIG. 14A is a side view of a mat element according to one aspect of

the system of the present disclosure.
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Wik?

capture net via a non-frangi bl e connector and the

“support may be disturbed by the 25 inpact of the

vehi cl e, or the non-frangi bl e connector may expand or
extend. In another aspect, the support may include a
fre@%}ble or rel easable portion, for exanple, ost,

to a mnimumthreshold. force. In another aspect t he
support najiG; HiB isasids viey phamatslemant ageariing tomgether aspect

89@99;&&,@&&9%&@&5&1,&@9 capture net from above. 30

I'n yet another aspect, the support may be raised and
| ovver ed, tlﬂﬁr Ehip atpmvxswwg fownanal chopeiita gecotding togne adpattiod

E g‘{mﬁ rrier which it supports. The
energy a |P I ng ani sm may be nounted for rotation
about the axis and be expandable in a direction
substantially ort gg)%éy@gﬁ;q -3 WO

2005/ 098137 PCTI Uggggg%}fg anoh@é\I aspect, the
ener gy abs’ﬂl@nqumsyummdneameﬁmmymmehemchoror

R pAhan BB TR g 3 P Sremaeil SR B R e

. eRaby mmingtmmaﬁmupbﬁ% bﬂeraﬁclﬁemaﬁdoﬂmx foRkes, a

exa i st on, oes not_ ex and exce in response
n@ﬂ’@.cﬁ JetFothe geﬂﬁ'éa'mlfﬁ szr&égmeﬁae rbing

H&mﬁmisgaﬁﬁﬁﬁpoﬂ&dﬁ&n@%mﬁénfo&% i the feSRhiRg capture
fromthe restral ni ng capture net .in |ts gui escen

JptArother gereRt SerpsiRining EREed protherhegrier may
®8 doulswte Wcﬁdi Bﬁthﬁﬁl an@eérgy absoffinghBHAhEm{ RARdeh She

forces exerted upon the shock absorber froma vehicle

G?W“H{g‘ﬂ’ﬂ‘@‘{e %‘drsé%‘FPﬁP-m ng capture net woul d exceed

this mni Exea'%PSHt
dr aw ngs, nl\/\ﬁdrwag?el ntike §ei!1'p eﬁgﬁ%mﬁg%%%%m%
mﬁwe\qt qmsﬂ!et bumigxyvia e@pw‘merh@abwammmgmh um and-

3‘?@ yout 5‘gﬁ’goan e %i(;&r#é%#éa@corgl ng%‘géﬂgg

afstpcﬁﬂlatolﬁeet oxexgaedtagmimizhum threshpldderat Indireakmst litds envisioned

R B R0 o Rpbibe AL S OR Bl Doy AR NBRa b

mwded tﬂa@lmlmmuméhlaﬂvld fmmechltehht ingeragadaérsionlsipe e the dpmeewic

roa V\%y up? pargrbf? ﬁ%%?ﬁ"@%&a%eé?ﬂ?edﬁﬁgem

&&mmmnammswwwamwns 300,

?gd iﬁgporm&g‘loc t dwg&ogtmﬁ&ies of rqa.dga%/o

. @aptoRMienda TR6HERNEB chiccRX @ithe suppoh Akl balasBEBET Iy 800

which in tur.n may, be coup d to a10|nt 700, whi ch may
Biposd ot e ittt & FPE e, Tn

Sihathed uspert, I support e ficlude d ﬂaﬁgt‘ﬂk%i@é&sable portion, for example,
a post, which decouples the support from the net in response to a minimum threshold
force. In another aspect, the support may include a retractable mechanism for

: supportmg the restraining capture net from above.

In yet another aspect, the support may be raised and lowered, thereby
raising and lowering the restraining capture net or other barrier which it supports.
The energy absorbing mechanism may be mounted for rotation about

 the axis and be expandable in a direction substantially orthogonal to the axis. In

-3-
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WOR§8¥981¥"he pi stons 804 nmay extend in a direct

20 detail below. In Figure 1, the shock absorbers 800
are substantially parallel to roadway to, and shock
absorber pistons 804 are in a conpressed state. In
this aspect, the supports 400 are arranged with
respect to stanchions 300 in a manner such thargx%gzoosmlotsso

substantially the sane as the 25 direction |n wh
aghey aspicnt, theBpergy absophjing mAghanipmmay; &é’@ \vﬁggpg
DRLRIRI Bothét FURAN et 30 &9:&1&5% mRRARRCARE

supports 400," whi ch may be rajsed and
thatver expandabls settismrof the aaergy absorhingymeshanisny, foF cRABplFApiston,

gg%nr%&v\jpﬁe@f%ﬁqg P SI%?I on su%@?ﬁ vﬁﬁ: es rna\l?mm{un

dirésholdduree. Iﬂmlecaapﬁcu tiee static (SGDnI@muhe rest@indng qapture net in its
anot her as uppQr 0

Aesasttrte HT by ehere ot Rk diPhol forted UG fifhondoll Rntiof
aué Qﬁhc Sy ﬁ@sﬂedbﬂbngeﬂted ulamdhdfnimnh gbso:l:fei: fromerpehicle

D0 R LB B oAy o sy e foree

|nto a speR oﬂiequvih Wheﬂbnﬂmaeferenwmmﬂpmpmsent

i&%ﬂgégr- WO 2 05/098137 P@&{??%P’GWP/O]-O(% m?}mgp\l\g% arly to

%o%)gPI % %Lmﬁﬁ?&ﬁ BF &n éﬁb&mm&@%r&ng  GRQEpdA ofthesysiencpf

own at the top of Figure,2 is a,vehicle

mmmmumragmmmmeawm cressingo @b mAdwais
| Q%H%/ bg 96 adPraff RN Bakks dre Mdidatell S
m encr oachi n

occupa

onto tracks 2Q. Captufe
@nmmbm@&mnum%té& Wﬁ“{

8"ﬁ§ AV}
?If%ﬁg%ﬁeeveq;o@ as rot ated a outl:lﬁsutogsngoﬁl%on 300
mmbmmoamwmrs@omwdmmmﬂo firaadiray 100 18P

) d
APRCs SPmE b QbR e SRR Hha g ekl Tl RBEIFE,

Vs%&lt ﬂﬁbﬂbyrsdieo e.tﬁhhrig tirn g ibe aduplddto noomt Zﬂﬁ; which mayde

AR B o brrgs lodve 17 oyt AR hiS S0, IR AEktld i rester
Imon el:;e]d;,ﬁen ssvsre?urandettgegefor: ag_uiop;)rts 400 nore
ot 500" b TR Eiget .41 gtk shaptons 500 e Tibirmting puil o

f RhdRay H, W%s@ﬂﬁrﬁ@toh@Sﬁ!&:@WMi hﬂh'sdﬁpect,

thereby Iessenlng adverse effects
e supports #9tye aranged vathaespectin éb@ e yh that, on

wﬁﬁmﬁr&mguﬁd
dﬂdagtg %%é‘ﬁgnergy gg& dﬁg{i/stem desCribed in

d1rectmn in which the vehicle 30 is trave 2.

: The capture net 500 may be coupled to supports 400 via & breakaway
connector 450. ‘The sapports 400, which may be raised and lowered, are shown in &
raised position in Figures 1 and 2. When supports 400 are lowered, the capture net
500 may rest in a position such that vehicles may drive over the capture net 500
unimpeded. In' another aspect, when supports 400 are lowered, capture net 500 may
be tucked into, for example, a slot cutout spanning roadway 10, and having sufficient
depth and width to accommodate some orall of the capture net 500; such a cutout
may be incorporated into & speed-bump. In a further aspect, when supports 400 are

.
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greater detail below Figure 3Ais a side view of a
stanchi on, joint, shock absorber and capture net
according to one aspect of the system Stanchion 300
may include a pipe 302, which maybe reinforced by
inserting.} a-bar or ot her support (not shown) the
filled with concrete (not shown) andPCT"Usmosmmﬁso
enbedded into a concrete base 320, which has been
J5Frest canturs net 00 gay heducked e, Hpipxampls, oner meramatelements
2. c@my@qomm%ﬁ@mmaﬁ,m\Ahose function w ||

become cl ear herel naf e system of the present

di scl osur eSheagp afitaegop atFigee 2ds b@%ﬁlﬁ’lﬁé‘)m Was crggigd into
tAgrigdersontnd @&Qfﬂw% cglse%gxrefh%@ o g&mwﬁd&&%@%ﬁ

about stanchi on 300 ve cl anps 60

filom egroariynpants taeksA0o Captyee M§0(bkﬁslb9w0ﬂ90tpd by thetcollision
fl O&h@g %ﬁ%fm{ R 3 shalloRB<vhedhld Cﬁbear Heeve 330 has

anc earing sleeve 330 a ng SI°deve
trd)taﬁqb gba@id etamh}mb‘.ﬂmfsaﬂ mh@kmbmrﬁmxﬂmr@m\hmmmg inward toward

TPBRE0 Tk ok iR i e S B o Phape e P oime
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ghe mag pmoam&mjr @paﬂn@ ongeitgin Givtora feh as, fof exaﬁ@let, i height

%ﬁa’("t"?ﬁ'o{? the sent di gg&ooyjug@? g@(l}gﬂg ' U‘Eﬁﬁ@?-

Blerpdeslerod, anb,&hétlcﬁ@ Siyfome 400 ﬁb’lnn Guppdit chitGtelifte 560,
sl eeve cl a ‘E& 02 atta sI eve cl anp
fl ange 604 eﬁ‘@% ¢HRrgYIsip  restraining

*?&Ié dfigwe 5ét9&19 86% béﬁr@@:@&km& %ﬂ%&&?ﬁe&éﬁﬁ? adefidGffects

may contain _one or nore 606

@é %ﬂmetatfwﬁ@s asHag an vehigle 3G and its qspupgnise The deflectingjand

" be coupﬁc‘%ogg%at@%% tfd% V%S%M%g%%

aertgrapail belo®w- Accordingly, cable ends 530 of top
cable 5 SMM&MS@WMW,&%H&&%

pi ston connectors 806, using a pin or n| sm

SapluRe neb aesopking VoW peppctnfihe sarstglno Stanghion3Wmzy inclndg e p:pe

%ﬁ% g’fy%%?%mr%g g# %g’e% gp%% M@% r Ez’gﬁ? oo

bawber@hdl with/en8ee, (nbtshawn)zind ; enibeﬁded indo a convrete baser$204 o

bearl ng%é%ﬁﬁgﬂ%g?é};% couqu%%yhgg%b&

anerticatiaxisyiwhoss functionesiidelbene élbaﬂ:geuﬁﬂ& secured to

bearing sl 0 bolts or.o
sui tabl e ms“aigl beﬁépﬁ%dﬁa ojre. MY alpo %B’g? abgating sleeve
aa’wtﬁtad asmné stanchionc309%aml avhichGiky Beyrofatable abatiseagichion 300.

! t ing allee‘ye ckiamps 600 fitted around stanchion 300 may be used to prevent

- bearing sleeve 330 from sliding vertically on stanchion 300. Bearing sleeve 330 and

bearing sleeve clamps 600 may be fabricated from pipe having approximately the

~same inner diameter as the outer diameter of stanchion 300,

~ An example of a bearing sleeve clamp 600 according to one aspect of
the system of the present disclosure is shown in Figures 6A (top view) and 6B (gide
view). As shown in Figures 6A and 6B, bearing sleeve clamp 600 may include a
sleeve clamp ring 602 attached to a sleeve clamp flange 604 for securing about

-5-
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two or nore cables, joints 700, or shock absorbers 800
arranged on a stanchion 300. The crossbar 900 may

all eviate vertical torque on the cables, joints 700
and shock 15 absorbers 800, which m ght otherw se

occur due to the“fact that a vehicle 30 collidgj 619%320051010650

WOQRPHS capt ur e net 500 may cause the top cabl

* shmghioR 0] Sireen Spe s vAmad oA s L R PABBS B

a%&tgﬁfgaﬁxfglﬁkhemmemhﬁtsorbhermr@mh&ﬁ@nmy act as a
st abi |l i zer_ agaj nst _t hi ica or

300 Ty 2| RGVBEIRFIENS oA ey B ot f Bans
FOORAN ShotklaBsofbbr 800 masm 700i A&foﬁ:ﬁglymble ehdgi30tof kop cable
vehi cl e 30. In ogne a pect ’ledts r ossbar 98 ma E,feﬂ
ffl&rqqéasoapmapaﬂea?%w B Fou COnpIeHiOrg Q%Bf‘ég
Sherth&GaniiAl ShoBd a%lserbérrsoo%ﬁsiﬁwe amabsorwmmeeozaﬂﬁch
maybe constructed of non-rigid nater] aI for

way be securesi nsing bplts tegoist ﬁogtufgeg‘?ﬂ% Jgmt gfax flange ﬁé@%&ﬁﬁ
FRRH 1 b RE 070y o Grold, Bolf 1R oRRF BRI b bodrink iRove

ystem of the present” disclosure. In this aspect,

fiirpe (notshewneupled Gobearing sloeveH30s ém:maavﬁ!v deint W0apaybe

53&%@%%@%%?% aépecf%aﬂ%gi?l e e qﬁeaég'i@ngghg& 19,

baltsprethdr suitableneant. MMWG%MW joint inner
rongs 722 u5| 7
Eecagse sh g%g%lpg“‘ralégﬁh&arewhaﬁepresent ve |1%Iweeen
& @ thbreaables, jsints 700) dr shockab&itberk 800 srangd emmeanchion;300.
eater d | eration. se as
S cavaspen 400 e vt et Wi S RE Gl SR Wi Shook
g%ggm kbd thlxﬁgﬂ% WO 2005/ O\ghi tmﬂﬁv‘thO do?d{;s)lhdmg
are resent -
wrltgaheeam;remi?ﬂtmv cayse theyigp cab gz%ﬂgé"%&ﬂ’u“g{é%% °‘é‘g
tmﬁgé%r s?%\rﬁnbof thgﬂdfhggge)g?@gﬁgzl 0S ?%m h,gecéudaé
[ u
Risara D Eaihe R EREbE 0Ny SR 4 Eapiizs: PR i yegyoel
f&gu%“ac §§B¥r90b%£dylaﬂs%cae& Wmmlm&cpﬁﬁdmth

for éxanple

breakavvay 5 conne
in‘@eased mﬁomawlueorsmmw%m% o 08¢ 85Psele %ﬂﬁ‘?ﬂ may

Rl e k3SRl myw.“ﬁfr

anapamspaaﬁcmssbm@o wialy bls censtiycied 9f nomrigid matesial, dor exgniple,
ner such that i.n the spring's unconpressed state,
402 is in an upright, vertical position as shown
i n Fi gur es FiguraBB skdvs mﬂm@fnw@mnmpmmtmdmg

to another aspect of the system of the present disclosure. In this aspect, shock
absorbers 800 are not present, and cable ends 530 may be coupled to the stanchion
300 or bearing sleeve 330. In other aspects, cable ends 530 may be coupled to joint
front flange 702, or joint inner prongs 722 using pin 712. In each of these aspects,

" because shock absorbers 800 are not present, vehicle 30 will come fo a haitin a

shorter distance with greater deceleration. In these aspects, capture net 500 may be
constructed of cable having a greater strength than in a system in which shock
absorbers 800 are present. '



10

15

20

25

30

10 the spool 426 in the direction shown by arrow 430.
Spring 424 and spool 426 nay be encased in housing
410 which may include top plate 02, base plate 414,
and side plates 420, as well as back plate 418 and
back S%@ ort ..422. Post 402 may also include securin

WA OBEE whi ch may be used by a ral se | ower i n§CT/US20054010650
nmechani smé‘not shovvn) Post 402 aI so inc| ude
hook or ot Wﬂ%l@@“("#‘dﬂ’@ﬁ&%ﬂ“F Gfr{side viey. EEOWB

stippait 400 Ao fREg MR UnS It SthdBteRofthAREdntisdidird " QUNd

or incorporated as part of an extension of housing

showndn FigaesAdd and4B,. ke quppoth 404 may nclde s post 402 yhichymay 4

i R ASSb S EH S pie
connppprAS0:tn tex eabler §16, ansk kwttoml cabletseahring peintvi0sr forattaching) for

J;&n{b%lﬁ % ﬁwggrescrl begmg%gnigkﬁce Shoun®

spring-based syste pboverAs shown in
Fi gur e 4C,Pgst402 tap berngerted\intoa spaolsid6l amnad which nesgring 424 is

Rl € Rran AR af e i PGB RAT i e 0 n T

uprmht,meeticabpmuuntas ishovaoin Rigires A And4B 0Post 28, maﬁ pivot with

438 s 2 o Fisten kg A S 24 5 spodl 426 may be

diicﬁﬁeﬂﬁﬁﬁfiﬁﬁngm ﬁﬁﬂ@ﬁfaymﬂmt@@ Platel192,GA8 plite 414  and Qe
gﬁ onse _to_f ig et or excee m ni num

Rlittes 4203 viet a8 back platg 4 sugnoghd2. Pest 4o sy s,

fllude aRiuting poiat 4@%& m&%%@%{mﬁ@ﬁg nY¥RHArsrA (ot

xce d t% m ni h eshol d force,  but increased ,
SHAYED o ROt 402 mp © Péﬁmmmghwerf%@mmg
ﬁd:pﬂ&tdhhg rbmaiﬁamnu SPNREBS PlaciRi the SHk o 138 afhrt

?#;lw ng jntg.the c ﬁiure net 500 woul d exceed this
rof bavieg 4 1 and which sepunss the post 402 when thespring 424 is

TPPbdinpressbd MReCONMDI Nati on may be used to couple
support 400 to capture net 500 and act as breakaway

connect or Ewommw@yemmwmmmmmpym@r

§;g%,§; 0'9810%%&%%%%?%8“ coupl e%ggr%o Zm%e used in

plece of the spring-based systemn dascribedmbigvesont rol  t he hei ght and

{s"in Che e Skt Ac) e 205l il b st pherdd”

‘pgitien. sBipport 4PH mayylbe positigried sumqmem thelowveredipositionthe distal

GAEGEPR1 4%, R s i P RS P, oo T fligion

ofadiconting Yehicle30. t he 5/ 16 i nch cabl e Wi I I br eak,

rt hereby di ig ags%%%;é :g%ve,%rea?cggvgr Son%gc%r%asg ld?sconnects the support
400 and the capture net 500 in response to forces that meet or exceed a minimum
threshold force. In one aspect, static tension from the capture net 500 in its quiescent
state would not exceed this minimum threshold force, but increased tension due to the
dynamic tensile forces exerted upon the breakaway comnector 450 from a vehicle 30

- driving into the capture net 500 would exceed this minimum threshold force.

An eyebolt — tnrnbuckle — cable — clamp combination may be used to
couple support 400 to capture net 500 and act as breakaway connector 450. The
eyebolt may connect to top cable securing point 404. The eyebolt then may be

-



cl anp, when the mininmumthreshold force is exceeded.
It will be apparent to one skilled in the art that,
according to this aspect of the system of the present
di scl osure, the type, style and thickness of

br eakawa connector 450 used will depend on-a

WE204408 i ncl udi ng, bﬂt no}NI limit gd to, the %’g?f‘f"?""“‘s"
ca re net 5 0,amount , o tlc

RERr e ebia RS st R Qe e hlind F Bfefion of
E?m@lwaao chahde Wpoﬁﬁﬁ}oaﬁlﬂl the aprght gosidpre qmepmmn bnd‘miyh

bl B RREbY BTRLeALIe Aeblbafix Sxacihity oL TR b,
vhﬁéﬁ cm%’ies% hesnd elaﬁgla&hgmawe@ﬁrb Q& ooV ftasay Hetexpedtéd that at

t t th t that
'S lenaytnn &/ iinch eable wilk ol herahSi SRRSO T RGHS B GBI 5
&J@NM% E:ﬁ eauh ‘ﬁfr&é{%@x%ﬁ&ﬁrlt ﬁﬁﬂ)iﬂ%ﬁfeﬁi toione

control of a st

skmcl iR dwtwutmtng:cssdm&tmthls aepectaf th%%@mﬁfﬁhg/pra%eeadwom'
ﬁr%) ﬁ'ﬁc bss/c? Jaﬂﬁ?af&o%ﬁé&tmo ubdll WiIEdeRthDh a @

not  shown) ‘nay sense the presence of
xmmhenoﬁfactngs, inchtdmabut nv jintited it e paeficeptugaist SPQanddbe

oper n lp 20 7 s, the
10 SGShEnt AR thfor ol ot Rer/sB 3l BAhisbAR SRS
E appl|catlqmadmmmybudungwH@Wmmhmmmmnémgeqummmnnmuwaho
drawbri dges, seqgur or, cr cus n
ST e e OEHE TR RERRIDHe PFa PRRPAoR § Rkl cable,
cib%{b:-x{l@hg,aﬁé&,t &R'oHed frlaﬁgmgs coaﬁﬁlhbﬁ devied It Wﬂybsh;{pﬁmht foronen
at used in a railrpa cr secuyri es
skl 16t @3t o GCHBHS Y R voed o ol s Enaioning pilf fegivle
15 ﬁﬁﬁéﬁé B and acguatlﬁn of tge iecgrlté 25 s¥stem
a guar a key car e ar u , etc.
mould IoaeTm%ﬂﬁeﬁﬁmFmﬁﬁﬁmﬁﬁﬂwﬁ i ? Eﬁg& Focnter the
?d%%h&fa ARRakE Rhih ABtectitiEsysRat, Yhich 4384 corBRor} Msddto cbutedl

red position and rai'sed when warranted, for

gatesgp kailrodicrassingse Fyepregtion, A comfel Rystem(niobehown) may sense the

t
BAHRRRE bt Dol ol B8 5 k) QRSB  Bferpions, I

20 mmmmmmmsﬂnan@awmmmbewdmm%pfoﬂm

Foi: OO ok it ot

bﬁﬂnunwmphcuuuﬁxrmﬂﬂwnbemﬁhsmmmdmn#ﬂyﬁﬂmhgnumﬂﬁwﬂﬁn

et S iy S h i PR bR e P

Badinylé, he tdp tmnnaﬁMBmMgﬂxmnynmmﬂmmmumman&aﬂmﬁwnmﬂ@wvmmmv

25 PR (e BrbERBYRELA DB SR RN A e Rt R

BRd/permit passage. In another application, the capture net 500 may be in a lowered

- position and raised when warranted, for example, in an emergency.
Tn another aspect, the support 400 may be attached to the restraining
_ capture net 500 via a non-frangible connector. In this aspect, the non-frangible
30  comector will not uncouple the support 400 from the capture net 500 in response to
the threshold force. In one such aspect, the support 400 may be disturbed by the
impact of the vehicle 30. In another aspect, the support 400 may be integrated into
" the net 500. In another aspest, the non-frangible connector may expand or extend n
-8-
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conpress in response to a threshold force. In yet
anot her aspect, the support 400 may include a
frangi ble or releasable portion, for exanple, the
post 402 nmay decoupl e the support 400 fromthe 5
capture net 500 in response to a m ni mum threshold

WOrPW/O%¥137 anot her aspect, the support 400 may iREIUSAS05/010650

a retractabl e . _mechani sm (not shown) for supporting

fFsRonse & 3 threshold forgst dp enatker agwot, themonftsogible comneptoranay
2B PRsn CAPSHAE & £ ShresHOR #aieCh i ncludes a top cable 510

and bottom cabl e 520, each having cable ends 530,

wher e t he 3Rt elrer aspegt, thnsuppert 400 may inglnde asizagibleyorbe
géledzhine TOUERBIPIA fthe/Sifst & ﬁ@?
vertica c-%%l es 54(}) ,%yﬁ%g#%%aftg%h@e%%%g ermga néthe
sepure et 300 i responsede 2 sufpimmy thoesheldfpiced t o cent er

Cabl e 0, b AL e oo R84 rorglail® {1

may be interwoven. “I'n” anottrer aspe
mipchanisss ot shoiva) forssupporting the westrhinhigy captd B 566 GrofBabove.

be, for e e, ,woven into t L1 able 5 and
bot t om caéﬁggﬁgﬁoﬁsﬁ&p ‘Eegg‘t?%wﬁgf‘ém‘i‘ﬁ%‘ Bé"ﬂﬁa“ég.sm and
fBotiorn e@lﬂflleambthvmab_ e l?ggﬂs ﬁwwhg@mﬁap@ahle SIOandl;otto:cn
r Qi n accor di pe aspect. o
FRIE S5 b couflea % Sunlie? ar Sl cpiles 340,136 g Cabeigabics 4
phaytbe coutdal bynmgentealcabledsdact with joint rear flange
720 to suppot.t .t he ,Lght of the capture et 500 and
shock absg‘?%@F%@al%ﬁﬁ@}?&y PP tojcg}tpﬁcap{;(ﬁp, sHgwle,
By Dsifig @ mbpltvsrithe v @ thag Gefvervdvaie ViR adoledspale be s of
lLevel , for exanple, a horizontal |evel. Joint outer

O ?&“"fﬁ%‘%% ‘@&W{;ﬁblfa SAQ may be: fopexample; Wevgn into the top
SH§1e 910 dnd bbflomiebBle ol Tiherls@itdbf fits mby HShseli! ange 702

p

and fit on_either side of joint Inner prongs 722.

Joi it i nnefigpres itysand 7Bshow sideand torovipws, mespeetively, bEjoins 700
62Eor@iNEl o Y alfReSo e St BY th: Bleling! r
724.r J%i nt outer .prgngs 7%&%8 %ngidﬁﬁ%%‘%’e% r%gy%ﬁ
86> Y ke sputaetyvith joint reari flagre72050 sipportithe wﬁ ofthe capture

el 0120 SRR SKsoRILE Y i tfhnk ' iyofi
pl ane. Joi nt front opl%g% 8‘%9?&%"%&%2‘% 0 %r]@oﬁgé PV’(?EBg
fdgpnward beyond aipsedeiterminedilevel for exabmpie @ hofiZontalfewvphir Jadnt Sriter
. de- vi ew.qf shock abso r.l .
?gﬂ%?g%s e% s% a E‘g‘?ﬁ%bﬁ@‘b‘gﬁa P@%M?E@B’W@‘éﬁ%h to jomnt
Srootflangb 30 el fitdaOcithes sidéofjisint mnenprongs 722276t #8& prongs. -

i . lg to jojnt, front flan 702., 30 Shock
102 Sl R 1B R T i andsymasipd by i ogerrgons sopport
Gapt Ining ontet prod@70.8 andjoinit ﬁin@fprﬁhﬂwmm_ Eﬁy &(lﬁtaltdw ﬁ)l‘l e a

xtensiqon, thr vhich a cahle, clanp

3 72, Bl nitg RetlimaerPreltd o bitaforrysrige plonpodebiont
iflangsr W@maydiave bolt holes 704 for securing to shock absorber flange 802.

Figures 8A. and 8B show a side view of a shock absorber ina
compressed state and expanded state, respectively. Shock absorber 800 has shock
absprber flange 802 which may couple to joint front flange 702.

Shock absorber piston 804 may be removably attached to capture net
500 via a piston connector 806, which may be an eyelet extension, through which a
cable, clamp or other appropriate securing mechanism may be passed in order to
secure the cable end 530 to the shock absorber piston 804,
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secure the cable end 530 to the shock absorber piston
804. -9 WD 20051098137 PCT/ US2005/ 010650 Prior to
vehicle 30 colliding with capture net 500, shock
absorber 800 may be in a conpressed state and may be

secured by a threshold force securing nechani
WOROEEHEI force securl ng rrechanl sm may be capag&my\&ﬁsmmsso

wi t hst andi_ng det er .hed . eshol d ile.forc
In one aspé&vfto Vé’ g 37 ﬁégéﬁ WF’EI 00
béiiSSooRipResSdd SHE %@ﬁﬁﬁl&e M&d&ﬂ& ur.fasnaa HExze Bduring
|%erted throsu h a shear pin collar 810 intqQ a sQear .
weshanismg The WWW@%&P o of withstanding

LEninddAHfeshdI®¥niife Bided o e hepdbtdh iifesABRIUbrde Recuring

F ngi tudinal axis of shock absorber 800. The shear
5 piechapisin ingludps@ne gyimere shearping 808 which may be inseried brongh 2

E’r?eﬁgﬁ?%na&%fo iR 08 W% %42, Bb&mﬁsmrsmapgﬁgﬁom be

setting scr prn or shear

exanipin ﬁrbdr,ymauabe amngetmrl y b\}O@t thelongm:cbwl g1ig of ehagkabsorber

d f
B0 b g o e ST B iR AR s BBaeé it il bt
mmtabsarbepaﬁemﬁ smemhy:m t&meﬁ’-lsetﬁugscrawhy[mlm pag;emaain
count er | or o er coun used. .

10 $Pgop Yibg S&F@?‘S g&ea?ﬁsrﬁfg% 1:41 @Wﬁ%@?@ﬁ gecunng
SlRekhisaiiSeh B hsed HPCombihAtbRALH e ok Hitiad Of, fa/ shearipis. For example,

conpressed state, to assist the support 400 in
me@aﬁmeehaﬂee%'@a%%b?k e 299BRIRTURLEHS  theg 8&‘6#“"%

29 e Ul The @&e%wmﬁ\mmag méchaibn allg@s thefh&bck absorbér

%8&5{3 L%g][ |11§§§1|313t t e ot her porr% !Bﬁ pgllmg
15  R&bure®lt S08Uhyt, PROLHYE m&é@@o Gﬁlﬂ:netkﬁhér%ﬁie%f'r@ﬂvmytlb i an

pre-tensi on hor i zont al exanp

ideptical Q@m@npmmusvsmstrth# therctame@nm sypPesh 00 fnjpulling the
%ﬁﬁ?pﬂ%g{}h@cﬁmﬁgt% g0 factors including, but not
e

ength of capture net 500, the desired
hei ght ofcmmebswemssmnstaﬂeﬂ with s prestention horizpntal lead, for

CRF TPl SuPin St ik s OBl i MME RS g3t B i of

20 tfactors insluding, h@mosmted:uuﬁ:e fepgith of eaptiwenet 500; e drm@d height

é%gﬁ"rgﬁgtéﬁge%%en% resﬁge%orce sec'uri ng

25 mechani WhehackhidieS0xblides withwafiGf net 50, theresbicle deflects
B S S0l e RS b
qRRsiMBfordtu E]ﬁmk abdoFhed 80G. Whehh& fhysiheld | foree bdouridgi n
- W 81 (FI G .8 g%%eock | gégg%/ﬂ* orbeg%m
Nfibar 2R tHeRYy b&hﬁts@h&éi@ﬁi(sxon of plston 804 of shock absorber 800 against
the resistance of the hydraulic fluid in cylinder 816 (FIG. 8B). Shock is thereby
absorbed during its expansion, while the force of the capture net 500 may rotate shock
absorber 800 and bearing sleeve 330, and may cause joint 700 to pivot abouta
30  horizontal axis. Forces applied upon capture net 500 are thereby translated through
the center of stanchion 300, which is solidly anchored in foundation 320. Therefore,
energy may be distributed among and absorbed by capture net 500, the shock
- absorbers 800, joint 700 and the stanchion 300,
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. absorber 800 and bearing sleeve 330, and may cause
joint 700 to pivot about a 30 horizontal axis. Forces
appl i ed upon capture net 500 are thereby transl ated
through the center of stanchion 300, which is solidly

i n foundation 320. Therefore, -energy may be
‘@Fg@?{‘}%ﬂt’td anong and absorbed by capture net 5’@@%’%’%’01%5‘]
shock abs,%b rs, 800, .joint 700 and_t he stanchi on 300.

10 ... ¢ ¢ shock absorbing mechppismanpy) aligmetively include a_ torque
pioteb i’ ivhite QS fifistried M TaSitedS oM SvHIBCHRW 148 ViBWs in a
al tern%v‘gl |n% ude a torque protectign structure
SEOTFFIL P PRI G PRy Ao oRing i S FepRB P clic
Abs61bErsI800Ancli A P pR%EA e ﬁ@c%’f@%ﬁﬂ:ﬁ%ayb@tcg pleﬁto and travel
respectively. According to this aspect, sﬁoc

oieBRO04gn ordes o adfstaiciyrab steapgthvie resist deforrgativnwiithihhousing
BEOfhe? Bari® SRR Ehb& h s%b%egottﬁ{h%cgq@ (il Efurd ot 500

order to add structural stren Fesi i on

Bferts H@Wﬁ@ a yehicle ik deflgeting sbécktadbeorbérs 8R0.aFlxoprintective
: . t .50 Xerts
zé’%ﬁ‘éﬂﬁsfﬁ“i Eade P slitible GMGPARMER), RFloxiple, SRt or

pdor bers 800. The protective sleeve 818 may be made
f [ I ial., f I
o1 un o RIS B U v B Sflfies doon SbReFing e
?Z'gﬂl ﬂ&lppﬁt‘&ﬁdmnsﬂbﬁgyomd rabéoidin, dg WsdrRspest 6fthe mmﬁt ]';ofthe
I gnged- nadwa ccordi 0 one _aspect o
PR ElAA0RGR; Kot Sod B2 el iy iansid, for exagrplacpa bk 1002,
which eny de lgcatammet ,m,rog bElow ﬁéﬁﬁﬂﬂt b@% iﬁtﬁé&p@&‘sﬁod \%B,O&Ele
e,]o ed. above, .a or bel ow_groun eve
s 50 ST ppeabloctiBiaR bRy sibIE AAsos b GPORIEb O Ehaei 062
arhith BOdritandded bblewoROurillieve? R£dbn6re14004 aloRgdidEroddwis- 1608
15 which i s enbedded_ bel ow ground | evel Th concreéete
S AP SOk (R SRS S LR tiom okl a0 ma e oevplad ot

o . O
Sfpatatttietiiia 06, L?&Héﬂﬁ?%ﬁﬁ%ﬁl@@t Bpbo g%gge@f{f?%nfégsoo

to a ste)&f:lratetle back . I'n ano
Ba@isockebinakalowd)- coupl ed to net 500 via a socket (not

cnoray absoirt s 38 vibe uith AL el Shdib R e
¥ith gunped A ererneedt dliargadvaryaneordisg tineakpachef iy systrmof the
it 8505y SEFSO0G U QB Sy oS
anchpp far exgmplepa g bekl 1192, whith viay bajockted hbmwet atrortizdow,
B by Dt B Y8 05 FREGH TRt
520 are each coupled to shock absorber 800 which is coupled to tie back 1002 which
is embedded below ground level in concrete 1004 alonéside roadwey 10. In another
aspect, each Of top cable 510 and bottom cable 520 may be coupled to any

- combination of shock absorbers 800 and tie backs 1002.

An embodiment similar to that shown in Figures 1 and 2 was
constructed as follows. It will be apparent to one skilled in the art that size and
thickness of the materials used will vary based on, for example, the expecfed potential
energy encountered by the system, determined by such factors as the expected size
and velocity of the vehicles to be arrested. |
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520 are each coupled to shock absorber 800 which is
coupled to tie back 1002 which 25 is enbedded bel ow
ground |l evel in concrete 1004 al ongsi de roadway 10. In
anot her aspect, each of top cable 510 and bottom

W 019?’3958337 may be coupled to any conbination- of csﬂhﬁ’%osmlwse

800 and tie backs 1002. An enbodi ment
simlar to,.that Fi
construct e}#‘ W%FV%O%?W%W glare ?&an%ﬁoceﬂterhm
c&"k]hd dtfitkchionst300. Jht céptat nst 500 width @65 25ectkadsinchadect top cable

pbiin SpHB 3AR Pl conl gy S50 st Lo B Syl

séeéxardmaﬂctabus S4Espatart. p fekt apart. hHleﬁltﬂEmﬂaﬂccﬁhmEtcdl ospture

156569 berehy et sy 650 cane Y SYvhen AT pod

tbiGorieASdvad $@h3 mehms thla%eﬁt%@éf 6E Wpdableniad 1975 Ridhéi td e

of the stanchi ons . The capture_net 500 wi dth was

czgter efihe botem %qué é@Faﬁ‘B'pd atibe eenterlipe offbe ¢aptre net 2005 JFhe

tgg@a 1i€519'and 8Btéin ééﬁe g?tgg@% 4102551nER FRNahizB WBIOYD &, the

seven verti cal

space eet apart
vﬁmcabmhbs 540 and mﬁs eable $ Kwerg (& inch §x26aalwggge4£@1qtzo tons,
f
SR AR cabi 6 WA colflch B E A bl $10/and DOaERb 520 by

f ensi one 51 nches to
syeage eoclodis.t Gable opls$30 erealsh swageSotkethes to the

ggmg:l ?Leeé %ﬁg%f?ﬁ) @e&kg’smﬁﬂ?ﬁ&@% op ca%?re cé’fgledm

the dtahc;lhbﬁlmo aid shoGosbsusber30D, Afint Mhnﬂb%mg aleamﬂBﬁaat pdlints 2

égé %ons ]iﬁetn?vr |caI cab 540 gdtegwgﬁe ﬁ%ﬁer

ébtﬁ&ll cabl es 540 vvere coupl ed to the top cable

hIR, ¥BH
510 and b k t
330 ver e all o SRARETETAROrk oGBS, 1 Fanle 510
sl oftohd Qakle 92008k} BN fedxamphe; 0. SiaeIEthidkis,celd b@ueﬂd‘.‘able 550
stanchi gn 300_vi a shoc/k %@1 er 800, joint 700 and

b 3/pam

W‘i‘f‘g"‘lé’l‘l@ﬁé“%w efeet 10 i nches and 1
feet 7 | NCIyg ingller MBS St L QLS00 Ue vl '@ 36 foot

cable center 15 point, respectively. In an asp

m@ heiotoRn alsRiIe 200, 5eichmey insiude tomeable 310 pitioas Feble 520

I nc Efr%zestgg%{a%g é%QP Cé%lﬁﬁe%@f{w%rt I cCa 508!)138 540

bsmw be 3/4 i nch thickness. |n another

aspect a 5 f toofh
foot 20 dlq‘shE3 gﬂ%m&%%dv\%grﬁqg%a% ons % B%dc#ee@ ©
outside df thegtarchivine 380 SithapaloAd 2 baighs of Adeet 8 and 5/8 inches and
top securing height of 4 feet 7 inches and bottom securing height of 1 feet 8 inches.

Concrete base size may vary by installation and application. In the

~ embodiment constructed, the hole used for the concrete base 320 was measured as 15

feet in direction vehicle 30 was traveling, 27 feet between stanchions 300 and 3.5 feet
deep. _

| The spring 424 used had 1000 ft Tos torque, an inner diameter of 9
inches and. an outer diameter of 11 inches. Joint front flange 702 included four holes
for bolting to shock absorber flange 802. Joint rear flange 720 was welded to bearing

-12-



10

15

20

. 25

30

and center cable 550 spaced 1.5 feet apart coupled by
twenty-three vertical cables 540 spaced 1.5 feet
apart. The supports 400 were | ocated 13 feet in front
of, and 3 feet to the outside of the stanchions 300,
with a gole 402 height of 4 feet 8 and 5/8 inches and
V8 2095413

securing height of 1 feet 8 inches. Concrete base size
Fiesve Aty Bin TiZshada length of Hhandsisg inches and dianetertolfi@ and 3/8
¢hdpesli ment constructed, the hole used for the concrete
base 320 was neasured as 15 feet in direction vehicle
30 was tr avidieishegk abForbexst800 asadereste hydwmdisiwittsabd@la 286,000

, ' 4 used.had 100Q ft Ib
pol a8kandl g 34 KIENHE WO, UREHRARRS o
detempcioese forf useiwithng 55,600 paund; 56 mph wolfible igsact OPhd lBaEMITRhock

f fos ' t,0 ck.absorber fl apge, ,802.
SRR B L S et B Sir o
10@5r®8137 PCTI US2005/ 010650 sl eeve 330. Pin 712 had

~a length ofs,10, an L4.inches, and dianeter of 2 and
3/8 inchesshﬁ?&‘c’gﬁgéﬁmﬂfg&a@ @Wgsl?ﬁ]d&mhhﬂdalﬁmch

lowttide dingted il WA inchek Mo | t,a;ﬂ&g \
a ﬁ’d‘l nch stroke andmhad aﬁog?gjﬁuﬁ?]g%os:@v?%h a c%{’)}h

30,
pUGHEes 4neh thick sipel bar, srhichchad g widtheof 13.300thep enchiéngtns 94

inhes/ eSthrih@oh Wasfilled _
gae% Igﬂ I nches, ext endﬁ%%%%%%@se ﬂﬁﬁggs feot

grovgd leveh and extensied apppsimetelnh8 S@0abave|gmtoul lavel.
| nch thi ckEshank si80@e30 s 0l g, Bedfigldlele ofllhHoYad gu

di apet er and was 94 inches | ong. anchion

Pufside Sramstenof onches Hleeves dnge 604 ichidedstweectiolen.606 to

wWhdofdin ' : 3 ] s and .l.engt h, of . 94

i nche s@%ttg‘rﬁ%w{gn%%%'% %‘g’%{&ﬁﬁ?ﬁ%ﬁ? ﬁ'e 58“&1&&‘%5@ clamp
6RY babrdnngpdiosieten b1 6/in8hes ahd otas fabeicgted 6l the\se@icOmBtkrial as
lbg%gjgsmgeg%ended approxi mately 3.8 feet above ground
l'evel”. Bearing sleeve 330 was 31" |ong. Bearing sleeve

cl anp 600 Fighreh2 showsgietpoctivevidvess Dmatlelenich¢ D600, In one

Sh®sYim ipecl uded two, hol es 6f o .15
acco mmeg‘léltg é:m% t{/\%%? ¢ Q&frgg? Hcidjﬁf g‘ﬂ?’l‘?@ %"Eﬁ%&g R&ﬁ"lﬂg
Sofficiemtdeptin gncl;wmfm tgﬂcamnoﬂﬂ@ sdfilaeiﬁﬂll dﬁiliﬁior&bﬂlﬁﬂlﬁﬁﬂesc(i.e.,

t Q:? ll?);gxﬁ%l% g\g}%’\/@a 80&051'556} of the. captturw(;lwst%(%a o sach e em%gdiment,
the mat element 2000 may further include vertical recesses 2020 having sufficient

- depth and width to accommodate some or all of the vertical cables 540. As shown in

Figure 12, the horizontal recesses 2010 and vertical recesses 2020 may be defined in
whole or in part by projections 2030 and ends 2040.

Amn upper surface of a mat element 2000 (i.e., a surface upon which a
vehicle 30 may pass) may include traction member 2050 such as bumps, recesses, or
both. In one embodiment, a mat element 2000 is made of rubber. .In alternative
embodiments, however, the mat element 2000 may be made of other acceptable
materials — for example, materials sufficient to protect the capture net 500 ﬁ'om

damage when a vehicle 30 passes over the capture net 500 in its lowered or resting
position. '
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WO BE20) of the capture net 500.

Figure 12 shows perspective view of a mat el ement
2000. In one enbodinent, a mat el enent 2000 may
i ncl ude horizontal recesses 2010 having 20 sufficient
depth and width to accommodate sone or all of the

hori zontal cables (i.e., top 510, niddle 550, and
In such anPCT/US2005/010650

embodi ment, the mat el enent 2000 may further include
vertical Inoosswobodigrot, maé200p wa:fS‘B&loagand &Y tvhidand

*ibfiibat 20716 SATR 2o SRR Mief. repBlred e Stace o top

suefaees fi’msecﬁ@dﬂs 2880 weer 1'i2cH8" loag end HS” 36RO Vaaticdb arecesses 2020

5 SOt L et kel Pl hRP S 0 3108 o

ahﬁbemunFmﬁumﬁﬂaeaﬂaamﬂﬂﬁ?ﬁh$GWWQﬁmpﬁﬁmﬁﬁghﬁynpmﬁwmmmam
i er., 2050 such as bu

o8 S0, BiBSide o U e b el Roomire U0 o) portce
rﬁ&@&s lzezmﬁdmpe—ﬁmdﬁfqmje&ttzona gom wad 3 @ngemwf m 8" long.
owever, t mat .el enent ma e of ot
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7. The energy absorbing system of claim 6, wherein the first vertical recess and

. the second vertical recess extend along an outer edge of the mat.

8. The energy absorbing system of claim 6, wherein a top end is formed by the

top horizontal recess and a bottom end is formed by the bottom horizontal recess.
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top horizontal recess to the bottom horizontal recess.
7. The energy absorbing systemof claim®6, wherein the
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P sThewnengp absprbihe system ofwldior §, xdwteir the éqpegsl and HedoGomThe

!gpﬁQ [ te cl ai rein the top
end algﬁgﬁj% eg[rgleafa'?’c’)rﬁn&%1 aecrr%]a{%g}rmenzgfl@p@nue O\clfugg%l\l/\%tr d away from
a center horizontal line of the mat. 10. The energy

bspr bi n stemof claimil erein the is

BB PoR Y EsRte P Bt P MG et R oEray m 1,

wherein a portion of a top surface of the mat is

textured. 12. An energ¥ absor bi ng system spanni ng a

o JBoeRpreyabagrPingsigiem Q1 glatm &ubasein g POFionch g riagqel
the m&184 teR@¥dgNg a connecti ng nenber coupled to two - of a

top nenber, a m ddle nmenber and a bottom nenber; and a

mat arranged on the roadway, having a connecting

15 AR Sherk§ G Bbindnh R sol AL iJhgdl e member
reces s?régn%%a 1%%39{80m 3 eg F(%@g'gé%f) Ion%ng% ‘ommodat e t he
aceh sppioing themeadyery, the et havmgraawhedcting hrentbedetiupleduortver
Sggi %fj,%ggr? r‘%fe{‘n%gmr, gemlrrgcﬁg hlevn%%p arfdha ort]tgrtn ﬁlgm er}; E%ldl over ed
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and the bottom member, when the:net isin a lowered position. —
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