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Ener gy Absorbing System w th Support BACKGROUND Thi s

application clains priority fromU. S. application
w®erosabe3d. 10/ 726,839 filed on Decenber 2, 20PGI/US1n04039846

invention relates to an energy absorbing systemw th a

anvan: dV gy, ASEHIRG Gy Stefif ith SOPRIE.

vehi cle. The system may be used in a variety of
appl i cations, including HOV lane traffic control,
drawbri dges, security BACKGROUNDPash cushion
applications. In one application, the system may be

used to isea(@gfcaaoﬁaﬁﬁﬁé &Jrﬁy%ﬁmgsg icaﬁ{;ﬁskﬁm%

track whi e warning gates are ereis

OB T YR b g

ystem | n one enhodi ment, the energy. absorbing system
SystFh oY e SUPRATAMERE e Sy CambeRse 1§sjpatoupy Ered eiergiesuch
anchor, and a support nechanically coupled to the net
as, eyg.athg eﬂcrgmgnf ph errenivebiio r Thenysteni may heusadangiviatiety of
connector uncoupl es the support fromthe net upon
applapyibhg addloding HGW ldreasiffiacdiifotshovbridges cRciirftytdates, or crash
frangi bl e connector. The system may further include an

custEeiplicaberr g rongﬁﬁglﬁﬁh&@'thé/ sy%f%‘r&?hﬂa? B b tﬁ%e@ﬁga VBfcle

anchor. The systemmay further include a joi nt

fronng%EﬁHé g \?\% ilr¥ad &H(?{j\kfﬂ@e {h@ %Va%j.ﬁﬁ% %Xteg Ql%ocfo%rorQHéjr ;1h§ train in the

on a hori zon
eaaX| s. BRI EF DESCRI PTI C]\IC]: THE DRAW NGS

SUMMARY OF THE DISCLOSURE

The present disclosure relates to an energy absorbing system. In one
embodiment, the energy absorbing system includes an anchor, a net mechanically
coupled to the anchor, and a support mechanically coupled to the net via a frangible
connector, wherein the frangible connector uncouples the support from the net upon
application of at least a threshold force to the frangible connector. The system may
further include an energy absorber mechanically coupling the net and the anchor. The
system may further include a joint mechanically coupling the energy absorber and the

anchor, wherein the joint pivots on a horizontal axis.
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FIG 1 is a perspective view which illustrates an
ener gy absorbing systemw th support arranged at a

WO 20050865 cr ossi ng of a single-lane roadway acPOF/UB1004/039846
to one aspect of the system of the present disclosure.
FIG 21s siifiSpRSERIPTIOROIAEE DR AYFINALes an
ener gy absorbing systemw th support arranged at a
railroad crossing of a single-lane roadway and )
r est r ai iChd 182 PeRPeqtive yivbvhichdllisramseanensegst absprbingsystem
system of the present disclosure. FIG 3A is a side

withwiugpericfiranget @rechilmad ciossing of 8 kingle-lailrs orduevayadordargt turone

net according to one aspect of the system of the

.aspefitiof SRy stdinssilthe pfeSent BlsGosi@B. i s a side view of a

stanchi on and capture net according to one aspect of

the sysfeimq a%@@g&“ﬁﬁé St Qh§ﬁliﬂl§s%§g 4l eg‘ergﬁﬁdﬂsérb%tﬁ system

front view of pport, breakaway vice a capt
- C ' t 0..0nN .t systemof the, ..
it RGO PALS 58808 cRRRIEh: P RSl R
.gquppor}f according to one aspect of the system of the
Vehl‘g? E@@’H{m%ﬁos‘?ﬂeﬁﬂfi% .OP e aystore OE ghecprgﬁea% disclopss a
support_according to one aspect of the systemof the
pr esentFIg. &l i88grde view of a stapchien, jeinshotlesbsofbes and capture
capture net according to one aspect of the system of
net atdoedipg esart aspges of dsuystemfdfthe fidsdnsdiactosprevi ew of a
beari ng sl eeve clanp according to one aspect of
FIG. 3B is a side view of a stanchion and capture net according to one
aspect of the system of the present disclosure.
FIG. 4A is a front view of a support, breakaway device and capture net
according to one aspect of the system of the present disclosure.
FIG. 4B is a side view of a support according to one aspect of the system
of the present disclosure.
FIG. 4C is a side view of a support according to one aspect of the system
of the present disclosure.
FIG. 5 is a front view of a capture net according to one aspect of the
system of the present disclosure.
FIG. 6A is a top view of a bearing sleeve clamp according to one aspect of
the system of the present disclosure.

FIG. 6B is a side view of a bearing sleeve clamp according to one aspect

of the system of the present disclosure.
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the system of the present disclosure. FIG 6B is a

side view of a bearing sleeve clanp according to one
w@spsense3sd the system of the present di scl osurBCHUS007689846

is a side view of a joint according to one aspect of

the syspem-of id\GaPlieneth [j&hﬁé"éceﬁi‘ﬂ{&% &le3s %& Jf%hease}fs%ﬂl of
vi ew of ajoint according to one aspect of PRe Syste€m

the %%e}lhls (gsesent di sclosure. FIG 8A is a side view of a

S oc‘k 2L Ber in a conpressed state according to one

aspect of the system of the present disclosure, FIG
8 Bpi s al9 48 vi%tﬁp grevaoldglk 2caeEdip iy ophaspscieadihe sxstem of
state according to one aspect of the systemof the

the ppgsesichiscleliuss| osure. FIG 9A is a side view of a shock
absorber in a conpressed state according to one aspect
of the BYGtsnisef siddreeprofashdckdibsebasiur £corfpressedBtidts a
side view of a shock absorber in an expanded state

accoREEOIotRGsh&t NMed§REG ol Ble fr&@nsYslieMef the present
disclosure. FIG 10 is a side view which illustrates

an energys agl%slg NG, BF & Q%katapsog?&ﬁﬁ dn %ﬁg@n&%?at? %%caording

roadway according to one aspec e'’s
to oS LS AR Bieg o BTUr e syst em wit b Support
arranged at a roadway according to one aspect of the
syst em BYO-Heis@rsidesyipw of a shock absorber in a compressed state
according to one aspect of the system of the present disclosure.

FIG. 9B is a side view of a shock absorber in an expanded state according
to one aspect of the system of the present disclosure.

FIG. 10 is a side view which illustrates an energy absorbing system 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 roadway according to one aspect of the system of the present

disclosure.

DETAILED DESCRIPTION
The energy absorbing system in one aspect may comprise an anchor or
other mechanism for providing a fixed point, for example, a stanchion, one or more

energy absorbing mechanisms coupled to the anchor for absorbing forces, a restraining
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di scl osure. DETAI LED DESCRI PTI ON The ener gy absor bi ng

systemin one aspect may conpri se an anchor or other
wore@hamizsin f or providing a fixed point, for exBepUs2008039846

stanchi on, one or nore energy absorbi ng nmechani sns

coupl ed.t o, t he anchar, for rhin [ . -
caprafhoB O HHeR Beeiey R e 0Bt oFARG! B Sk LR b ST amechyniss
or nore the energy absorbin chanisps, and a support
and asHPRATHET OtheiRETERIY IF S@BB’B’%&E&@WW@WF’&P HF?@%Qher
capture net or other barrier. In another aspect, the
barrigre $n padthéragpedpherestraipingsapturazst opather barriganayde coupled to
coupl ed to the anchor w thout an energy absorbi ng
the amthohaithsm dhednesrabidieing esdchaiism hgtvweptthie eestretniggnchpture net
stanchion. In another aspect, the support may be
and sBnt@ehed to the restraining capture net or other
barrier via a frangi bl e breakaway nechani sm whi ch

br eaks ﬁ.’%ﬂoﬁ{&e&s@%, A€ SOUREERay DarBiROPId th@'il?ﬁtltgﬂ?%% capture

restralining capture net"'in response to tens ces

that nmeet or exce a mni mum i hr.eshol orce hi,on
net op QB Atipn ik & RGP BrebaveRATCo LR St R Ry
restraining capture net in its quiescent state would
decoypdes thg seperh #ddhemepiraing CARTEEHSE th Tshase t%tﬁmﬁ?]girces that
i ncreased tension due to the dynam c forces exerted

meet gpexcethe niinamgh treshiotdfakeenwdy oneaipaci, Bns tadsioned Biat ghiec
driving into the restraining capture net woul d exceed

tensidhirSmrthetadttminingroaptued gkt iroitcquiedtantasne heruldspesdceed this
support may be attached to the restraining capture net

miniﬁghﬁ tBreQM]d fg&féé‘,%@hﬁt ﬁl@féﬁ&f@ltt%sie&ﬂﬂmttb ShSURROKIL foRYs HRrted

I sturbed by t'he inpact o

upon the frangible breakaway mechanism from a vehicle driving into the restraining
capture net would exceed this minimum threshold force.

In another aspect, the support may be attached to the restraining capture
net via a non-frangible connector and the support may be disturbed by the impact of the
vehicle, or the non-frangible connector may expand or extend. In another aspect, the
support may include a frangible or releasable 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 supporting 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.
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vehi cl e, or the non-frangi ble connector may expand or
extend hi anot her aspect, the support may include a

w0 e@ngsd3B® or rel easabl e portion, for exanpl e, PEI/PEIN4/039846
whi ch decoupl es the support fromthe net in response

to am ‘T“hé.%ﬁ@r%}h lﬁgﬁﬁrl}aéjmfe aﬁ a{x)ﬁ?g@@ %orﬂlﬁ{ed%ﬁﬁ&tﬁonta%%ut the

support nay |

. supportin he r alnln ture net from.above. hi
axis (? B gq,btleagxpae ec 1?’?1%“ %Bﬁglﬁ) Wog%l or‘ré grh t?xer
| ower ed, thereby ra|3|ng and | owering the restraining
aspegls e FPer sy @PsaPing rreshatis maybe ghihopk ?‘?S%h%ﬁ@?lﬂ%g mgehanism,
ener gy absorbing nmechani sm may be nounted for rotation
or othgrolictiothdanapar sanslrdashiaclkudp a setaiing nievhanisin sedt thetran expandable
substantially orthogonalto the axis. |In another
sectias pethk entiig@ absebigy niloBaiidn or eRehe siioBYlobenst expasH
absor ber, braking nechanism or other friction danper,

exceB i rBRYNIS hdtiAe Bor8 QGHAIAG: BECRAB 8 Misiiih H&hoRorce. Tn
expandabl e section of the energy absorbing nechani sm

one :Isgécteﬁﬁ@ %tl@ te QloH'ffotn?@lo rrgs?ﬁﬁ)tu?%%ap%nﬁéggn&n?é Hats denp state will not

ensi ces or ex

mum.t hr force. .l n one_aspect, th ) )
excega BB eRes i S0 G g o ab Rabien dig b e Ayimié tensile
gui escent state will not exceed this mninumthreshol d
forceﬁ sreited upen thaehoek gesgrhes fivimon velieledivingdntgytharesgaining capture
tensile forces exerted upon the shock absorber froma
net woslld exdceedithisimgmimmt thresldd fesé.r ai ni ng capture net woul d
exceed this mninmumthreshold force. Referring to the

dr awi ngRefemti@rt6itie driatvihgh ol iedrein Gike RERRNAE Suth@RIse§RBEent
i dentical or corresponding parts throughout the

identRRY 8F &rre¥pSihg M tmﬁ%}oo‘ﬁ@f}fe'sﬁ%r@lr\llé(wé Andl hﬂ)‘ﬂé @ar&cul@trly to

general | ayout of an odi ment accordi ng't
F 1gu1%31p %Cg%ne%ll 1590% WE S 0 1ment accordmg to one aspect of the system of the

present disclosure is shown installed at a railroad crossing. A roadway is indicated
generally by reference numeral 10 and railroad tracks are indicated generally by reference
numeral 20. A capture net 500 is stretched across roadway 10 parallel to tracks 20.
Capture net 500 extends between anchors, for example, stanchions 300, and supports 400
located on opposite sides of roadway 10. The capture net 500 may be coupled at each
end to a braking mechanism, for example, shock absorbers 800 which in turn may be
coupled to a joint 700, which may be coupled to a bearing sleeve 330 surrounding
stanchion 300, as described in greater detail below.

In Figure 1, the shock absorbers 800 are substantially parallel to roadway

10, and shock absorber pistons 804 are in a compressed state. In this aspect, the supports
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present disclosure is shown installed at a railroad
crossing. Aroadway is indicated generally by

w0 edososiza® nuneral 10 and railroad tracks are POOUSEDEWIS46
generally by reference nuneral 20. A capture net 500

is stretched acrpss.roadwa 0 parall t.o t
400 565 pEIEG S TS R B RSPt R cs Pt By ST BBt
pistogs SECIAY CFeRMILS S0 AR e o 56 By ha i which the

coupl ed at each end to a braking nmechanism for
vehicdx 30l tegvebipck absorbers 800 which in turn may be
coupled to a joint 700, which may be coupled to a
bear i ngTisd @puee 3&GOuayohaehiuplyd 6 supphito A0BOR 2 rsakaway
described in greater detail below In Figure 1, the

conn&GCAs A BSRIBEF S tBRD, FhRhIBHeARse@hddIoRRE hrelshb®n in a
roadway 10, and shock absorber pistons 804 are in a

Jraise(g1 ??ﬁ{ﬁglg %B@F%gtl Gnd bN gssg (ﬂ'gﬁi()o a}@%&%?ﬁ% ﬁgztc%é%e AEL€500

respect I ons nner

such that, on | ct, .the pi.stons 8§04 extend in a
may sl @ RsHion ek BT veivlss Palodusaes e gttt Pl SO0 GpinpSded

whi ch the vehicle 30 is traveling. The capture net 500
In angihpr pweeloWBFR aNAPSTtS ARP Brelewersd spPirene S84 KaayQe tucked into,

connector 450. The supports 400, which may be raised,
for examuple,cvsdotanifoud spansingmeadweyal ¢, ahd bavippsiffirignt deptirprfivedh to

1 and 2. \Wen supports 400 are | owered, the capture
accoMfioda@GofYr R S tHertaptuposdt 500 sushie buibhinay bbirclogsoratey into a

drive over the capture net 500 uni npeded. |In another
spec@BREFL . when supports 400 are |owered, capture net 500
may be tucked into, for exanple, a slot cutout

spanni ng, §ABLURY ichGe kil BRVL Phicils6 WhliNasER g AR

té nme or a of "the

w dth to accommp capture net
500; ch cutqut . may be in | .
capture net 5%16 and E1ls restre%ned by Xap?ure netCS%qug E)%letvgr% it QIIKP 1tsaoccupants from

encroaching onto tracks 20. Capture net 500 has been deflected by the collision from its
quiescent state so as to form a shallow “V” shape. Bearing sleeve 330 has rotated about
stanchion 300 and shock absorbers 800 are now pointed inward toward roadway 10, with
shock absorber pistons 804 no longer in a compressed state. Joints 700 may pivot
vertically depending on certain factors such as, for example, the height of the vehicle
impact with capture net 500. Further, breakaway connectors 450 have been severed, and,
therefore, supports 400 no longer support capture net 500.

The ability of capture net 500 to be deflected, yet provide a restraining
force, allows vehicle 30 to be progressively stopped, thereby lessening adverse effects of

the impact forces acting on vehicle 30 and its occupants. The deflecting and restraining
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speed- bunp. Shown at the top of Figure 2 is a vehicle
30 which has crashed into capture net 500 and is
WO e@snsa3ped by capture net 500 to prevent it aPdI/US®04/039846
occupants from encroaching onto tracks 20. Capture net
500 has_.been deflected by the .collision from.its .
Funotips SU-AHEVER BY & 1o U5 §0gr8Y POTMIE SHigtialiperped i ggter detail
Bearing sl eeve 330 has rotated about stanchion 300 and
belowshock absorbers 800 are now pointed i nward toward
roadway 10, with shock absorber pistons 804 no | onger
in a cdfignesses asidetdew 36a stasclion jomty shockabsorber angagapture
dependi ng on certain factors such as, for exanple, the

net altRr@ig tPbnd et DNt s§step Sedncltioh 300 apiyuneudei pipd302, which
Furt her, breakaway connectors 450 have been severed,

BOfbinhRLE B MLrintt PBA drdtf QuiiRr! (ADOGowY BRAE, HAPEdHiked
Y et %%O. T%e a P%th ofr capt uﬁ% n(gt 500 ?Jo bé aphet
.. def| ected,. yet, provi L estraini :
i G U5 B hE3) RERhst P R b B
esseni ng adverse eff s of the jnpact forces actin
pouresiDisep SFaudo SGIOR D BEHRLS S Or N EPRERE f AG G
restraini ngfuncti ons are achi eved by a uni que energy
whosaﬁgmtmnwgllgygqmmle@rémmm in greater detail bel ow.
Figure 3Ais a side view of a stanchion, joint, shock
absor beThasdtennpf the prepeatt daclhondinmy dlw inpksdas peaingHleeve
the system Stanchion 300 may include a pipe 302,

330 f{fdChRowRYstARhiodi 300 he QaidhymayisErotdtitde aboudatanciiion BOGY
support (not shown) therein, may be filled wth

Bear@lgg’fé'e% I‘élg;hrﬁbgtggé (L aroaﬂcﬂstgﬁgrlﬁqﬁm hi Pe fseBW ge%ﬁt a8k

een poure nto the ground. anchi on

sleevg %90 %%%n a{]dir?é( {fesrtigajﬂc})f’ on\l\s@a{n%ﬁio%kﬁo.b %e%iﬁ/ge gléév%%% 0 %h %earing

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 (side 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 stanchion 300. Sleeve
clamp flange 604 may contain one or more holes 606 for accommodating one or more
bolts or other securing mechanisms.

Returning to Figure 3A, stanchion 300 may be coupled to capture net 500
via shock absorber 800 and joint 700. Accordingly, cable ends 530 of top cable 510 and

bottom cable 520 may be coupled to piston connectors 806, using a pin or other
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whose function will becone clear hereinafter. The

system of the present disclosure may al so include a
wheasing3sl eeve 330 fitted around stanchi on 30BCHO2004/039846

whi ch may be rotatabl e about stanchion 300. Bearing

sleeve_cl anps 600 fitted arqun t anchj on 0 be
mechiuigR. o ST UL G HRVEK 3551 GIRIES §in WaLch m be

vertically on stanchion 300. Bearing sleeve 330 and
securpnsing holi te geiat Fonifise el nipjntseariiines ¢34 Bay Pe SR8

havi ng approxi mately the sanme inner dianeter as the

bearing§lesvedizanist £wekif beltsorcihamdandio Abeasngsiskes Bangs (not
beari ng sl eeve clanp 600 according to one aspect of

showh6oupYRItE BeRinglMRvEBES, etheﬁﬂaﬁ@ély’,g vine 706 mah beomitied, with
I gures 6A (top view) and 6B (side view). As shown in

shock éb%ﬁfbg?ﬂ A9 ERreP BV alfs SLERVBCHATRRDBoIBYr other
i nclude a f % tt

| e |'eeve clanp ring 602 attached to a sl eeve

. anp a 604 for curing about stanchi on 300.

suita Fgg@@&gf@%%eppgﬁggwgﬁfngﬁy contain one or nore hol es
606 for_ accommodati ng one or nore bolts.or .other
secur i Ny AREBHAPETH? CIREDET H%Hgey ge it F%V%?al&ebﬁq@?ﬁn&ﬁ'o
300 may be coupled to capture net 500 via shock

or mabsahlbe [0iBE TR shotkbsqubers $80 coiaagettnya stanghicn ¥)e sthe
530 of top cable 510 and bottom cabl e 520 may be

crossbauloatayt Alleplatd vetticad torgud e the@ables, ysintsg/08 apd shapk absorbers
ot her mechani sm Shock absorber 800 may have a shock

800, FRRARGHt Sthafee 3@ ot dmyt the SeREWIED wstlidigs ballt the
to joint front flange 702. Joint rear flange 720 may

confE S P A9 i i . i s
joints?‘%g)o ﬁ?ﬁh‘é@( W@%ﬁ%o%&%ﬁe%te%%géreﬁ, %o(:"tre:rnu"i'l %c; s\/q%leé(Ze tl)é)eiﬂ?etr. Thus,
the crossbar 900 may act as a stabilizer against this vertical torque. The crossbar 900
may also cause top and bottom pistons 804 to expand with increased uniformity upon
impact by vehicle 30. In one aspect, the crossbar 900 may be formed of a rigid material
such as, for example, steel or other hard metal. In another aspect, crossbar 900 may be
constructed of non-rigid material, for example, cable.

Figure 3B shows a side view of a stanchion and capture net according 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 to a halt in a shorter distance with greater
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shock absorber flange 802 secured to bearing sleeve

330, by a weld, bolts or other suitable neans to the
wheasing3s| eeve flange. I n another aspect, a cPOBEERHNA/039846

900 may be attached vertically between two or nore

deceR@R RS Jtlfé's@ g%)SZtgﬁgﬂfre R890k P?egﬁl%r&ﬁgtﬁm%%ootacraﬁl%qﬁ@gxg%n

a stan I on crossba

verti or qu n the cabl e 00 and hock
srealfp Shsgh GhE R S Mﬂ@ﬁﬁﬁ%%?@w §8§&mpra%f 2o the

fact that a vehicle 30 colliding with the capture net

500 nayfeutsdA @ront vievooH? ideroeuhanddit tsida vaw) ghospo

and, therefore, the joints 700 and shock absorbers 800
suppotHAB et@uding év etamasped of drecsystemsafileepresand distlosure. Nswbown in

the crossbar 900 may act as a stabilizer against this
Figures 4iAl ol 4B, Alicisi@port A00 eagSndlade HPEkt WOy, vHidomaf itsudeapp cable

and bottom pi stons 804 to expand with increased

4 HARAGA ol RQR LD A5t lexBifip ER bicha hRe AU BB cabl
Secutfliﬁlgef)cr ossbaor 900 ﬂr?;y t?g fgr med gf ‘%@rclogl%l rratsgftl %ﬂca ©

510, gtﬁl(‘f F% 1o h cglﬁg s?ec)ﬁﬁﬁg ggrnb%@ @6 6&5011?1;% P elgl gleng'ia%&ka he&y

aspec € constructe

n materjal, for exanple, cable. Figure 3B
ConngﬂB’(/\é%Ogto%OE@n\ﬂ E%S&p a stanchi on and capture net

accor di ng t o anot her asgect of the system of the

pr esent Pefit §67 gyiibe inserfed Hite a sBgmd 426 atonnd Whithsotpsag 424 is

800 are not present, and cable ends 530 nay be coupl ed
coiletlgn & ensermuchanikbe spuingieamdongpredsebstate 336t 40isdh heupright,
aspects, cable ends 530 may be coupled to joint front

vertiédl pogeor 82sho@h ih Figiired M @hd ABOPYS: 402 2naySivet wikithé kgeol 426
hi each of these aspects, because shock absorbers 800

in thé‘&i?ecrﬁgh sREBS sg amwzbc 'S?gffj? 490 bhg %HP4260m3y B@Eﬁ?g&i i

shorter distance with erdece eration.

hous%%\%ﬁﬁté%éc}?r% Hjnr ?ud%%op p%?e mybase pla 07 u (tl s%e piates%go as well

as back plate 418 and back support 422. Post 402 may also include securing point 408
which may be used by a raise-lowering mechanism (not shown). Post 402 may also
include a hook or other device (not shown) for connecting to a latching mechanism which
may be placed on the ground or incorporated as part of an extension of housing 410 and
which secures the post 402 when the spring 424 is in a compressed state.

In another aspect, a levered system or a powered drive system, for
example, an electric motor, located within or external to housing 410 may be used in
place of the spring-based system described above.

As shown in Figure 4C, post 402 may have a raised and lowered position.

Support 400 may be positioned such that, in the lowered position, the distal end of post
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greater strength than in a systemin which shock

absorbers 800 are present. Figures 4A (front view), 4B
w@ giodesessew) and 4C (side view) show a suppor t P@D0S2004/039846

according to one aspect of the system of the present

402, h%gﬁ Hl‘nﬂ 1F1lj:88tsagt \\fl\gﬁl%tsp%gﬁ% v&]ﬁ ﬁd%{]ﬁlledﬂ?’liec{éon ?fs&ﬁg&ﬁﬁg

cabl e securing point 404 for attachlng, for exanple a
vehight dkaway connector 450 to top cabl e 510, and bottom

cabl e securing point 406 for attachin for exanple, a

br eak am@ydmb@@ahwe,ztseﬁlqawab eonISALOE éé(i(>J élsmecwélsq support 400

may be inserted into a spool 426 around which a spring
and th@daphisre @61 3(8dnirespansean iacesthatmediat exared heniapnimdiirsshold

unconpressed state, post 402 is in an upright,

forceV Qﬁ bhe &peROsthlid RAsiBA FRHHPHD chptulel @HSEPindf EMchcdB stafdRbuld
02 may plvot with the spool 426 in the direction

not e)%&%ﬁ@mpﬁm"ﬁ %ﬁ%o%f&e%ﬁ&%a@@&jteﬁﬁgg lud 2P g‘?%nglﬁw

encased ous n whi ch may 1 nc e top

. , base Iate 414, .and si de

tensil fojee Pirriel AeT ey Cisie Br BbRogieiie SFugvBRino
i nclude_securing point 408 which nay be used by a

the capiprsaict JEWPHY preeaddhis sHninyER ﬂgﬁ%\%{ 0r9Spst 402  nay
al so include a hook or other device (not shown) for
connectAngydbolta- tuatbeklng cablehantdrsprronbinhtionmpisl bp useskia
on the ground or incorporated as part of an extension

couplefsupputs 40WtoAbPtuiantet\iin0 ahd a&tes beskihey @asiectéO25MTER dyleBolt
spring 424 is in a conpressed state. |In another

@&ﬁ%&tt t6h BYEIRESY BB TheRUSIIEH I Hay B e THEHIEM:
may for exgﬁ%) an el %%?RIC notof 9 ocatgd @ytﬁlnﬁgr o

adjus?ﬁf)tle {urrﬁ)ucltd% %Q&Ic’ an9 céﬂl@ol Whe?ﬁlt Yn& 52101l fdnsion of capture net 500

when the support 400 is in the upright position. The other end of the adjustable
turnbuckle may by coupled to a cable, for example, a 5/16 inch cable, which couples to a
cable clamp attached to capture net 500. It may be expected that at least the 5/16 inch
cable will break, thereby disconnecting turnbuckle and cable clamp, when the minimum
threshold force is exceeded. It will be apparent to one skilled in the art that, according to
this aspect of the system of the present disclosure, the type, style and thickness of
breakaway connector 450 used will depend on a number of factors, including, but not
limited to, the type of capture net 500 and the amount of static tension applied to capture
net 500 in its quiescent state.

Breakaway connector 450 and surrounding equipment may also include

one or more of the following, alone or in combination: a turnbuckle, cable, come-along,
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pl ace of the spring-based system descri bed above. As
shown in Figure 4C, post 402 nay have a rai sed and
wo omssd3posi tion. Support 400 nay be positi onkCI/BEs2004/039846
that, in the lowered position, the distal end of
0 t ha d.not I 6
vot, QS Rl soBha LA ) SORRAR Y bl S8R R0
descri bed, above r eakawa conn 50 di sconnects
a megiBISE HAB P b SsRdoRpRID bt derlopinig: DA ftneibly RPIREHE ponse t o
forces that neet or exceed a n1n|nun1threshold force.

I n one Bupeise-lowering mechanisims sorireliing RestdQpmaydenadesbe
inits quiescent state would not exceed this m ni num
controhsfesdialddrd waineletdotihg syseme asedastie nemarniiueseti do tdrarol gates at

dynam c tensile forces exerted upon the breakaway

railroa@BRRAGIHES. Fhefation) a@cdﬁ%l §fstend (hotl Ehotii)andyndedsd the presence of
capt ur e net OO woul d exceed this mninmumthr eshol d

C .
S R D o BN e B s

capture net 50 as _bre cto Q.
crossEiRS. (5 SBTD CRRg L Bhheein Agany oL Qifet ~SRER ?I}fgmﬁféﬁ%mg HOV
404. The eyebolt then may be coupled to an ad usta | e
lane freffig we@mlegwbeﬁgmﬁceamy g, ?nrfég%hec‘rugfﬁm&ﬁ pligatigps. One can
tensi on of capture net 500 when the support 400 is in
readityrappugsiate ttat {he sontrasystFmeonsush applightions mayp dHdr dromatipused
turnbuckl e may by coupled to a cable, for exanple, a
in a railibed cros$inga bA tesecinditly Gates opexasnitla the caltre net $0Pmay be in a
attached to capture net 500. It may be expected that

ralse@boélﬁf‘&? tandl B&u s koo fitRE£bcGARY Sstéhnl (]E 2 'Iﬁﬂi(guafrd‘ Qﬂk%?)éard

|sconnect|ng turnbuckl e and cab anp, when't

keyb ggrﬁ ﬁ]’i'(':q) te{l(ﬁ%]ﬁ!i ‘fjcw];ei? 1o E{rﬁexe:%ﬁ%%ﬂﬁﬂ ipﬁéstag 2 4l an

one s 'ed 1Nt accor ng to

application, the capture net 500 may be in a lowered position and raised when warranted,
for example, in an emergency.

In another aspect, the support 400 may be attached to the restraining
capture 500 net via a non-frangible connector. In this aspect, the non-frangible connector
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
aspect, the non-frangible connector may expand or extend in response to a threshold
force. In another aspect, the non-frangible connector may compress in response to a

threshold force.
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this aspect of the system of the present disclosure,

the type, style and thickness of breakaway connector
waa®soseas wi | | depend on a nunber of factors, PCT/US2004/039846

including, but not limted to, the type of capture net

500 and.the_ampunt o Gl ' ' :

capt ur cnt 28 b o8 Hbr UED Y TndRR) Bipdile or
connect.or 450 and surroundin ui t may a

releasahly RRFEORyfRr o dhespoxt A2 Py ﬁgwuﬁgﬁﬂ%mﬁéﬂo@&wm the
conbi nation: a turnbuckle, cable, cone-along,bolt, or

captuse hetr500rinFRgpRISS to emriaERIBHIgdwI¢HIca t wil| be apparent
to one skilled in the art that a nechani sm nmay be used
f or botln anbthet espscipthiersgpport4dd maygidchelepropatallemechinsm
rai se-1 owering nmechani sns controlling post 402 may be

5 (not $HAGRY fr@psatihs e r8ftrainiff afstarethet 56U Roklebeed.i Ng
system such as is conmonly used to control gates at

railr Oalﬁii\%gge%sﬁfo@zg%ca fhrORG5BD Wifieh AcHAN 4 B caYR 50 and

(not sho may sense the presence of an oncom ng
trai t here can | .capture t] .
vottop Bk P4 R o P Pl p s L REE G OBl PR g
be used in a variety of other applications, includin
520 ey bg Wl%dr'%}fam@nl%mfﬁfsﬂ{caﬂqﬂ%lﬁaéﬁe-g ?V%I“&&%}rcﬁg s 5%@ ’é]g,y be
or crash cushion applications. One can readily
couplgdhyercicates callad5@.he control system for such
applications may differ fromthat used in a railroad

10 cr ossi nygsrticdltcables G40 inaydatcespled ar conicawphle 550, Her exxptple, by
net 500 may be in a raised position, and actuation of

usin%(bﬁ-b%ﬁ,%’fr thé v Ml BBitErvebven PIh @R hshecPofkBY sfddnel of the
eyboard punch, etc.) would | ower the barrier and

B HETEGS PRS0 o AR o
510 S A0 Edbid Yo, BRI Gabls Re TS TRENCY-
Figures 7A and 7B show side and top views, respectively, of joint 700
15  according to one aspect of the system of the present disclosure. A prong stop plate 706,
may make contact with joint rear flange 720 to support the weight of the capture net 500
and shock absorber 800 and may prevent joint front flange 702 from pivoting downward
beyond a predetermined level, for example, a horizontal level. Joint outer prongs 708
may be supported by joint outer prong supports 710 which attach to joint front flange 702
20  and fit on either side of joint inner prongs 722. Joint innér prongs 722 attach to joint rear

flange 720 and may be supported by joint inner prong support 724. Joint outer prongs

708 and joint inner prongs 722 may be rotatably fixed using a pin 712, thereby allowing
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In anot her aspect, the support 400 nmay be attached to

the restraining capture 500 net via a non-frangible
weonwsesi3es . I n this aspect, the non-frangi bl e PONIEI00039846

wi |l not uncouple the support 400 fromthe capture net

500 in response to the reshal d. faorce. one.such
shoclgahserber SE0ME Rupsr Y oRo0 RageBangrattdihes B SER L L poles
of the vehicle 30. hi_another aspect, the support 400

704 forpseciyang torsbgelathsartenflenge’®®2net 500. | n anot her aspect,
t he non-frangi bl e connector may expand or extend in
r esponsiigires 8Atand @Btehbu af sidecdew lofi aahaxtkrabsorbepimct compessed
non-frangi bl e connector nmay conpress in response to a

state bkt 8$RRAG A28 GBspebtivesy. StRkhBsorba 890thas tivekaibppbert fl2h@e
may include a frangi ble or rel easable portion, for

I le th 400
] E1PRSHt gcoupl e e support
(m\gﬁgg?iﬁgo ap?ﬁ&e %@%ggg%ﬁzé response to a m ni num

thres d force. In _angther aspec r

may in ghﬁ?ﬁ% aélsc’%é‘ir rpésé?rbgq4em%§% ant Otsvr%bwgtta 5’1’%@2 \%ﬁ %ptﬁ% Sjet >00
~supporting the restraining capture net 500 fr aboye.
viaa ms@qn@neecgwo&% whichangr ke Fegyelsd exigRTeh ﬂi’rﬁt}%afg@hél “t%f?

cable 510 and bottom cabl e 520, each having cable ends
clamps 80 thehappeortriate seopringvbehagibm mAY b pRSSHINCABFE0 SOBTerHP

be coupl ed by a nunber of vertical cables 540. The

cablewR B0 & teahbesaizéfbenpigton80doupl ed by a center cable
550. Vertical cables 540 nay be coupled to center

cabl e 556 th QkhiSRATRGidildYwits bafur nét B, shodkr absbibert $6D may
may be i nterwoven. |In another aspect of the system of

e SRR A0 ) 0 i
The threshold force securing mechanism may be capable of withstanding a predetermined
threshold tensile force. In one aspect, a threshold force securing mechanism includes one
or more shear pins 808 which may be inserted through a shear pin collar 810 into a shear
pin ring 812. A number of shear pins 808, for example, four, may be arranged radially
about the longitudinal axis of shock absorber 800. The shear pin collar 810 may be
integral or separate from other parts of the shock absorber. The shear pin 808 may bea
self-setting screw type pin or shear pin 808 optionally may be secured by a set screw 814.
Other threshold force securing mechanisms can be used in combination with, or instead
of, a shear pin. For example, a securing mechanism such as a brake pad, a
counterweight, or other counter-force may be used. The threshold force securing

mechanism allows the shock absorber 800, without expanding from its compressed state,

to assist the support 400 in pulling capture net 500 taut. The shock absorber 800 on the
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510 and bottom cable 520. O her suitable nets may be
used. Figures 7A and 7B show side and top views,

wo e®pestssvel y, of joint 700 according to one aRQEUS2004/039846
the system of the present disclosure. A prong stop

k f .
otmei® Grs8aii T (B S0 Bfiastiddel PUPleelst Bl JhA TS Epbefine
abs ber 800 an ven ront flange 702
suppprt 4D {7 pkin &e&gbmém ﬁéwnaﬁ% %ﬁ&@é%ﬂgr mined | evel ,
for exanple, a horizontal |evel. Joint outer pron S
708 mayCeriuEnshoYQ mdy by istsilled vl apregensiqn karizeniet ©ad: for
which attach to joint front flange 702 and fit on
exangil¢, He000s2 (@0 0ofounds, oh its walkees. pFlus tpmd 7@ H.degenden 4 number of
prongs 722 attach to joint rear flange 720 and may be

factobiRBREIRIbIMNhok Binfted t0) BRS leRdth BE caitidRakt 500} 4he dired height of
outer prongs 708 and joint inner prongs 722 may be

captlfrg het fﬁﬁl X%cf ohSGudtdhRdd Taliris’dhe £ %t &)J. ow ngshock

sorbef 800 to pivot on a vertica 'ane. Joint front

shock abaspBarnfi s Wik Gafe 08 Sog SRR ks

side view of a shock abs In a _conpressed siate
captigf BeteXVarfstnedt regert ﬁé@ﬁ@%?qr%wee@ﬁa REUBHBRrogd force
has shock absorber flange 802 which may couple to

uponjshpelt atfspther 800.aWden tothresinld forap sestiiag msichanism 8Ghndes shear

be renovably attached to capture net 500 via a piston
pins 808)niectcosilel0fie cates thershyarlpdnss808ay ahetr aad tlenshygrermits the
t hrough which a cable, clanp or other appropriate

expaﬁﬁ@ﬂbf%i@toﬁ@@h ANEII¥K ABOr G 30825 Sdstithe RisRGIncé Of BE GYdi@ulic
he cable end 530 to the shock absorber piston 804.

ﬂuld Lndteg g lé(f@i g%g OSnI%Si( id t‘ﬂ.bl%gy %§o@béﬂatﬂfrﬂfgqtsré§balé%%’, while
the force of the capture net 500 may rotate shock absorber 800 and bearing sleeve 330,
and may cause joint 700 to pivot about a 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.

The shock absorbing mechanism may alternatively include a torque
protection structure as illustrated in Figures 9A and 9B, which show side views in a
compressed and expanded state, respectively. According to this aspect, shock absorbers
800 include a protective sleeve 818 which may be coupled to and travel with piston 804

in order to add structural strength to resist deformation of the housing or other parts of the

shock absorber 800 due to the torque that the capture net 500 exerts upon capturing a
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be in a conpressed state and nmay be secured by a
threshol d force securing nmechanism The threshol d
wo eses@eT uri ng nechani sm may be capabl e of PCT/US2004/039846

wi t hstanding a predeterm ned threshold tensile force.
.n._o ec r ] '

vehigtp e aRBRRE g R shMER RS LIV E8Is3RR R TR Neae of
i nserted thgou h a _shear Pi collar 81Q into a shear

any syitable siricturpbmairrial, Sy sxamples fUBINUR QLSEYS o exanpl e,
four, may be arranged radially about the |ongjtudinal |
axi s of Fightsclo iapsisieyiaw sbieh ilfperaiesaaenpigy absrpigg sgstem with
may be integral or separate fromother parts of the

suppshdOR aasgedben rodihvay sbeading it o8O&paetyof e system of the present
self-setting screw type pin or shear pin 808

discl8fifre. ONad 300 i5BdREted &S Mt AEhbY fér S@npts; b el bRdI1002, hdich may
threshol d force securing mechani sns can be used in

be loCRER LBVl ANoMeidly ngunh ﬁ%’e?aﬂ t8E aspRcSMBHh, Ribt edd@%530 of top
g nec

C
exanpl e,” a securi ani'sm such as a brake pad,

a
C t erwei ght ot her,counter-foyc

cablq P ROt rbls 203 Fich SRUMREls ATPER TR AL flpedd
absorber 800, without expanding fromits c ressed

belowgggund Ipst ncandiels 04 alslgstde oty Uhulh PRAIGE BRI @oh of
net 500 taut. The shock absorber 800 on theother side

top cabler5d8 dndotian cilie 420 g e icewpled tnd separata iobrck (i0PR. In
assi st the other correspondi ng support 400 in pulling

anotlidt@spgct) €k batlkd 02 mahiee capladrie naei00600 atsaeket (MCApliawD.
net 500 may be installed with a pre-tension horizontal

| oad, fpiguRXanBhidekidP Ohad iA0Qraaundserggibbdrbingabites. with
This load will depend on a nunber of factors

suppBR %gg%'?ﬁggteﬁgyg r&%vag iaﬁgeoltrgﬁg tt(g ?ngé %&geét%@%etk emcﬁgflé‘gl%sent

net esire ture net 500, an

o598 SECHP BB L ek M SR Fo i o o
exarr}/p?elg,ia%}eebagls%gzci tvsﬁﬁéhhr?lay be located above, at, or below ground level. In the
aspect shown, cable ends 530 of top cable 510 and bottom cable 520 are each coupled to
shock absorber 800 which is coupled to tie back 1002 which is embedded below ground
level in concrete 1004 alongside roadway 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 expected potential energy
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capture net 500, causing it to exert a tensile force

exceedi ng the mninmumthreshold force upon shock
w@ab®snhsss 800. Wien the threshol d force securiPQI/US2004/039846

mechani sm i ncl udes shear pins 808, the tensile force

ripi b .t S
encof SRt S AR o by PROERS o0 kAU BRI Vel iy
‘agai nst the resistance of the hydraulic fluid in
Ofﬂ%sﬁﬁﬁgﬁFogﬁ@“F%ﬂG. 8B). Shock is thereby absorbed
during its expansion, while the force of the capture .
net 500 Thagverall sidh of Sednsipldabion avas §8ded sentsdmeitp genterline of
sl eeve 330, and may cause joint 700 to pivot about a
the stamchipon3@). Bhel eptuFonate®0aypthi veas Adploet, ambincludedtsp abER 510,
are thereby translated through the center of stanchion
bottciRQabl¥b2E ind Sens@lchilk F5aBsdtad €3 fedt shat adatbPleBBPseven
Therefore, energy may be distributed anong and

vertiglILab1R€ §4(p§gpa€@cpi Y56t BBArt. SPRe udifGaIRAQGKsARSRY Bhee 88G00
joint 700 and the stahchi on 300. The shock absorbi ng

- j t [ r .
heigfRERETSE et B B urane SO0 ¥ el cengignadyes
B, .whi ch show si de vi i onpr essed and nded
50.23 e oyt RNt op 15y ob ARG 4B K 75 B © B pae oL hopattom
absorbers 800 include a protective sl eeve 818 which
cablgygympasuecd b fregenisrimed fthasapturaneth 08 dihetomeabls i bingidrottom
to add structural strength to resist deformation of
cabld 520 Wweugsli.Zfginoh 6x2thgalvamiaed MBI 7Ohenss Heclertadad callier 5480:md
due to the torque that the capture net 500 exerts upon

centd@RbII5I50 Gverdy §i31i6d1E6@BLatlRhl 286 MBIY 26 RsHekarRia o KBgicsl 3812s 540
The protective sleeve 818 may be made of any suitable

Weref:citoggﬁ:ﬁ% file tgﬁ‘gaﬁﬂé o aﬁﬂotﬁ)ﬁ?{%@ieﬁaoﬁdxﬂ%ﬁg D etSIEBe ends

re 10 is si de view S an energy

absorbi ng system wi th support 400 arranged at a
530?’8% Oys“%ggg?c 'eﬁ]g to one aspect of the system of the

resent
P Cable ends 530 of top cable 510 and bottom cable 520 were coupled to the

stanchion 300 via shock absorber 800, joint 700 and bearing sleeve 330 at points 2 feet
10 inches and 1 feet 7 inches as measured from ground level to the cable center point,
respectively.

In an aspect where shock absorbers 800 are not present, top cable 510 and
bottom cable 520 may be, for example, 1.5 inch thickness, and center cable 550 and
vertical cables 540 may be 3/4 inch thickness.

In another aspect a 50 foot capture net 500 may be used for a 36 foot

distance between stanchions 300, which may include top cable 510, bottom cable 520 and
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di scl osure. Net 500 is connected to an anchor, for
exanple, a tie back 1002, which may be | ocated above,

w@rgosose3bel ow ground | evel. In the aspect showCT/Usi9b€039846
ends 530 of top cable 510 and bottom cabl e 520 are

R

1S%ngatlh r aspect, each of top cable 510 and bottom cabl e

> 5507 Yy be coupled to a separate tie back 1002. In
anot her _aspect, tie back 1002 may. K be coupled to net .
500 vi a desHpRts 40Aatere losairg 13 foch in Bontot; ands3 et the ayiside
which illustrates an energy absorbing systemwth

of the stgmehions 00, avittampeld 462 heightoxfdvizyt S/ Bimadpes endtop securing
aspect of the systemof the present disclosure. Net

heigh06f 4 feet D inphedaridbottoshe@ckimisishef 1584 8viheleR. | s
coupl ed to an anchor, for exanple, a tie back 1002,

whi ch mbnbfetd REaLRE nAh Qs bythstaRitiReInAWpBliOHRY. teye! -
In the aspect shown, cablé ends 530 of top cable 510

I I
cibBAnLORIER, e REHB S LroP Ao RS, 38 B fkaced 45 15 foct
. s enbedd bel ow gr.ou el in concret 004
in e R S B SR PO 11 (5 BE e AUPBLPS GG S fispeep
cabl e 510 and bottom cabl e 520 may be coupled to aﬁ%iZl
conbi natlihgsrdng 43oewrd had bYHkit dsgomug i inper digrarisr aifbimches
An enbodinment simlar to that shown in Figures 1 and 2
and wasutendigmeter vEd1 ashésolJommdront flangel 702 eclafeddoentolesafoobalting
skilled in the art that size and thi ckness of the

to shivek absoab& flaagelS0R.1 Joiniasd fRASETROWas Woldedtabariag sldafe 330.
expected potential energyencountered by the system

Pin PEL IR/dH 13REH RY 16 UAD3HARLRE SndGiahldfer SXPGRA 8% bES. and
vel ocity of the vehicles to be arrested.

The shock absorbers 800 used were hydraulic with about a 130,000 pound
resistance with a 36 inch stroke and had an accumulator with a 5,000 pound return force
for use with a 15,000 pound, 50 mph vehicle impact. The length of shock absorber 800
was 97 inches extended and 61 inches compressed, with a diameter of 10.8 inches.

Stanchion 300 included a 2 inch thick steel pipe, which had a 16 inch
outside diameter and was 94 inches long. The stanchion 300 was reinforced by inserting
a 4 inch thick steel bar, which had a width of 11.3 inches and length of 94 inches.
Stanchion was filled with concrete and was embedded approximately 3.5 feet deep below
ground level and extended approximately 3.8 feet above ground level.

Bearing sleeve 330 was 31” long. Bearing sleeve clamp 600 had an

outside diameter of 18 inches. Sleeve clamp flange 604 included two holes 606 to
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The overall width of the installation was 12 feet
centerline to centerline of the stanchi ons 300. The

weapsose3het 500 wi dth was 25 feet, and i ncl udedr/usg04/039846
cabl e 510, bottom cable 520 and center cable 550

spaced 1. eet a ggven vert |
accopate Sechol Fuefibitnind Bopf YRpish M, HFRe HEa it s00
constructed ca re net 50Q hei ght 3 feet, The
had gpeingen digpetenel fédpmmémﬁ atas gahicafed of }ﬁ%ﬂ%e% @s bearing
tensi oned was 50.25 inches to the center of the top
sleeved®30e and 15.75 inches to the center of the bottom
cabl e as neasured at the centerline of the capture net

500. Theuheus abiditiobd Gnatificdtiohs an walationS@Qhsveregent. 25
i nch 6x26 gal vanized MBL 79 tons, the vertical cables

dlSCléé‘LQ'e %&QBEQﬁ Vfé@&bé)ieché éﬂ)\)é’ecé&hﬁ{ 1§ thebeféR 9k Ylﬁ&é@t@gd

tons, and the vertical cables 540 were coupl ed

0
that &ﬂhw“fﬁs%co%a%?ﬁweaﬁﬁ@h%ﬂ%%@%ﬁa PG URomeds By W icpd
ends 530 gj ﬁgﬁ aﬁ%ﬁWSlO and bottom cabl e 520 were
other G peepecidicptedescy BH™300 via shock absorber 800,
joint 700 and bearing sleeve 330 at points 2 feet 10
inches and 1 feet 7 inches as nmeasured from ground
| evel to the cable center point, respectively. In an
aspect where shock absorbers 800 are not present, top
cabl e 510 and bottom cabl e 520 may be, for exanpl e,
1.5 inch thickness, and center cable 550 and vertica
cabl es 540 may be 3/4 inch thickness. In another
aspect a 50 foot capture net 500 may be used for a 36
f oot
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di stance between stanchi ons 300, which may include top
cabl e 510, bottom cabl e 520 andcenter cable 550 spaced
wa2@508885 apart coupl ed by twenty-three verti cBET/USI€639846
540 spaced 1.5 feet apart. The supports 400 were
| ocated 13 feet in frontC?f,hﬂpd 3 feet to the outside
of the stanchions 300, w ﬁda pol e 402 hei ght of 4
WhaFee .8 and 5/8 inches and top securing height of 4
Bt P°f'fthes and bottom securing height of 1 feet 8
i nches. Concrete base size may vary by installation
and application. In the enbodi nent constructed, the
hol e used for the concrete base 320 was neasured as 15
If edn energtiabswbingsystemicohprisidgnas travel i ng, 27 feet
bet ween stanchions 300 and 3.5 feet deep. The spring
5 ddndsgd had 1000 ft | bs torque, an inner dianeter of
9 inches and an outer dianeter of 11 inches. Joint

§ heithednhARASy dp1dd6 kG nb:04hg hol es for bolting to
shock absorber flange 802. Joint rear flange 720 was

g 330..Pin 7 had a | ength of

L5ERE BTSRRI Pul i Pl 8B e
The shock absorbers 800 used were hydraulic w th abqut .
%{Eif%{ fge g‘aﬁﬁ‘gﬁ’o@%é‘it%‘gﬁe@%ﬁﬁ {5 SUPPSE from hesngt yren appiication
had an accunmulator with _a 5,000 pound return force for

of at lepst pibreshaldiforagdo thediangible comasktotehi cl e i npact. The
| ength of shock absorber 800 was 97 i nches extended

10 and 61 inches conpressed, with a dianeter of 10.8

i nches. Stanchion 300 included a 2 inch thick stee

2pi PRe entigEabsbtin@sybfent Hdlaigi! SudgerdompERE: and was 94

inches long. The stanchion 300 was reinforced by

4 BR6Rd LG oPnibchdde *a'bgéﬂ SlL@ whi ch had a w dth
of 11.3 iﬁcﬁ%g aﬁ%’&en R of EEQ?%% es.

a second support mechanically coupled to the net,

wherein the first and second supports are arranged such that at least a portion of the

15 net between the first and second supports spans an area through which a vehicle may

pass.

3. The energy absorbing system of claim 2, wherein the area through which a

vehicle may pass is a roadway.
20
4. The energy absorbing system of claim 1, further comprising:

a sleeve rotatably mechanically coupled to the anchor and mechanically coupled to

the net.
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Stanchion was filled with concrete and was enbedded

approximately 3.5 feet deep bel ow ground | evel and
we@zaiosnsisas approxi mately 3.8 feet above ground PEwEE2004/039846

Bearing sl eeve 330 was 31" |ong. Bearing sleeve clanp

600 had an outside dianmeter of 18 inches. Sleeve clanp

flange 604 included two hol es 606 toaccommbdate two

bolts for tightening aboyt. sfanchi.on 300, Bearin
N E%Q/@leég.‘/a%ogmg RAREP0 S ok SRS fa6 SGROr g e Hpport are
and was fabricated of the sane material as bearing .
arrangp@ewed tBIGH laxsiniepartion atde npidishyesidls pRar pachdieupport is
vari ations of the present disclosure are possible in
substairéailyofarslled tadb tikely tdgactivinngfs. vehicld to belstapped b theoenigegy
understood that within the scope of the appended
absofidd &tent.he present disclosure may be practiced other
than as specifically described herein. CLAIMS Wiat is
clainmed is: 1. An energy absorbing system conpri sing:
an anchor; a net nmechanically coupled to the anchor;

nd. a su rt .mechani . C [
L T
uncoupl es the support from.t.he. net upon_appljcation of
mec}ﬁ‘iﬂlqaﬁ&§?upée$7?rael%‘ﬁgg 8% f kﬂ”?:teW]?lgh ’(Srﬁ?u?lleg g‘bfhﬁl ag‘d&(gn nect or .
2. The energy absorbing systemof claim1, further
conprising: a second anchor mechanically coupled to

t he net; and _
7. The energy absorbing system of claim 1, wherein the net in a quiescent state

exerts a static tensile force, and the threshold force relating to the frangible connector is

greater than the static tensile force

8. The energy absorbing system of claim 1, wherein the frangible connector includes

a cable.

9. The energy absorbing system of claim 1, wherein the support may be raised and

lowered, thereby raising and lowering the net.

10. The energy absorbing system of claim 1, wherein the support includes a post

which may be raised and lowered, thereby raising and lowering the net.
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a second support nmechanically coupled to the net,

wherein the first and second supports are arranged
wWemh/05d3a3 at | east a portion of the net betweRCT/UR®04/039846

first and second supports spans an area through which

vehi cl e y.pass.. 3. The ener absor bi syst.em qf ..
1B Mot aerahie Dhtethp Bl YR EP oSt s G Sagyvhich
pass is a roadway. 4. The energy absorbing system of
whendpwierpdi is ditgeted dpwardiks fuehaly: a sl eeve rotatably
mechani cal ly coupled to the anchor and mechanically
coupled to the net.5. The energy absorbi ng system of
claim1, wherein the anchor and the support are
18I TR @R BARBr ik ysiin bRdAsin 1), Bather aompfisihge net
bet ween the anchor and the support is substantially
: : i irection of a vehicle to be
> S 5%%%%4%@ﬂ?ﬂékg%g%gygébsorbing system 6. The energy
absorbing systemof claim1, wherein a cable end of
the net is nmechanically coupled to a prong of a joint
19hT e ereSoy e a4pIak §yBtehhef dnaht, whéreid the ppierafie-lowering
absorbing systemof claim1, wherein the net in a
I xerts a static tensile force, and the
de?%%@éﬁ%ﬁ@e$%§%§%$elating to the frangi bl e connector is
greater than the static tensile force 8. The energy
absorbing systemof claim1, wherein the frangible

connector includes a capl.e. . . .
10 14. The energy absorbli‘ng system op claim 12, wherein the post raise-lowering

mechanism includes a motor.

15. The energy absorbing system of claim 12, wherein the post raise-lowering
mechanism is controlled by a user.
15
16. The energy absorbing system of claim 12, wherein the post raise-lowering

mechanism is controlled by a train-sensing mechanism.

17. The energy absorbing system of claim 12, wherein the post raise-lowering

20  mechanism is controlled by a security system.

18. The energy absorbing system of claim 1, wherein the net includes a top cable and

a bottom cable coupled by a plurality of vertical cables.
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9. The energy absorbing systemof claim1, wherein the
support may be raised and | owered, thereby raising and
WO owe5a3g5 t he net. 10. The energy absorbi ng syRCEDSN4/039846
claim1, wherein the support includes a post which nay

ai sed and | owered, there rai si.ng _and Loweri .
P o shSrey s e SOTRCHS, GG e Pk 48 it cabtes
wherei n_the post has a djstal end which, when | owered,
are mgchnically saupledén fceh@ caléhor. 12. The energy
absor bi ng system of claim10, further conprising: a
post raise-lowering nmechanism 13. The energy
absor bi ng system of claim 12, wherein the post
D @R -dneMBTdbBG bitRdyaRhsddlainl Iy deshe coppiisigg: 14. The
‘ ener gy absorbing systemof claim 12, wherein the post
rad ' ing PolEbudRSoran e tles heludddm the net.
> eaﬁdg%?&?ég{)ﬂrag%ﬁg?gg?tj%%ﬁgf claim 12, wherein the post
rai se-lowering mechanismis controlled by a user. 16.
The energy absorbing systemof claim12, wherein the

ost raise-lowering nmec i.smi.ss control.l.ed by a
5]"&5 he coeresi %‘?ﬁ%&%ﬁ‘ie r}aqafmrqﬂf‘élﬂéeﬁ@?@?nﬂ%nr bi ng
systemof claim 12, wherein the post _raise-|lowering
recharEyabsebecaehanicely conplingdbengtiond the2ekeh 18, The
ener gy absorbing systemof claim1, wherein the net
includes a top cable and a bottom cabl e coupled by a
plurality of vertical cables.19. The energy absorbing

10 8y gll-‘ 1RMBnefgyCdbabibinllsystehes il dm 11 whletbidibieteyiergly absurbérdah shock
cabl es

absorber.

23. The energy absorbing system of claim 21, wherein the energy absorber is a

braking mechanism.
15
24. The energy absorbing system of claim 21, further comprising:
a sleeve rotatably mechanically coupled to the anchor and mechanically coupled to
the energy absorber.
20 25. The energy absorbing system of claim 21, wherein the energy absorber extends in

a direction substantially parallel to a likely direction of a vehicle to be stopped by the

energy absorbing system.
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are mechanically coupled to a center cable. 20. The
ener gy absorbing systemof claim1, further

W@ 9p0sEsBNg: a crossbar mechanical ly coupling pol/ns®00639846
two or nore cables included in the net. 21. The energy

absor bi ng system of cl ai er _conprising: an
26n & hgnCABY PR InESLIieH OF gia}ng} ZEU’%HF Mgt and t he
anchor. 22. The energy absorbi ng systenlof claim 21,
akmsshan mmaléﬂ@lbgqouaggmwms qf §we & F9EkenEEZHRserbers gatanged
The energy absorbing system of claim 21, wherein the

on agaedl@y. absorber is a braking mechanism 24. The energy
absorbi ng systemof claim 21, further conprising: a
sl eeve rotatably nechanically coupled to the anchor
and nechanically coupled to the energy absorber. 25.

5 218nE @&&gg aBRIOLGI0GR R LR 9, fokbiRotdprisper ei 0 the

ener gy a irection substantially

Ritspbmacsy ey chndmly b bEEr: e Bl R0 00,

absor bi ng stemof claim?21, further conprising: a
éeérbﬁ}em’@zh]é{ﬁfscoﬁ 3 Jorizgusl Py points of two or nore

ener gy absorbers arranged on an anchor. 27. The energy

absorbi ng systemof claim 21, further conprising: a

joint mechanically coupling the energy absorber and

1haharahey absorbing system of claim 27, wherein the joint includes a stop plate,

10 which prevents the joint from pivoting beyond a predetermined angle.

29. The energy absorbing system of claim 27, further comprising:

a sleeve rotatably mechanically coupled to the anchor and mechanically coupled to
the joint.
15
30. The energy absorbing system of claim 27, further comprising:

a crossbar mechanically coupling points of two or more joints.

31. The energy absorbing system of claim 1, wherein the net is mechanically coupled

20  to the anchor at a point below ground level.

32. The energy absorbing system of claim 1, wherein the anchor is mechanically

coupled to the net via a socket.
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wherein the joint pivots on a horizontal axis. 28. The
ener gy absorbing systemof claim27, wherein the joint
W0 p@bsiBs3s a stop plate, which prevents the joi PET/U82903/039846
pi voti ng beyond a predeterm ned angle. 29. The energy
absorbi ng systemof claim 27, further conprising: a
sl eeve rotatably nechanically coupled to the anchor
and mechanically coupled tq the joint. 30. The enerqgy
abslhesmrgyapserdineoysemsehnlam 1 pliersip petds ﬁ%?Fh@P“r?gly cgupled to
crossbar nechanically coupling points of two or nore
the jnwhor at.a [Bint Aflgeowmddep). absor bi ng system of claim 1,
wherein the net is nechanically coupled to the anchor
at a point below ground level. 32. The energy
absorbing systemof claim1, wherein the anchor is

5 & chRRheaRl AbsGBHRY §etehCofddEmME tvhékdin AetSO GleBhandchily EBEpled to

ener gy ab$orbi ng systemof claim1l, wherein net is

the %ﬁﬁ&a%iaf&!i ﬁy%b%ggglﬂ?]ﬂdtl&ei he anchor at a point at

roun eve € energy absorbing systemof claim
1, wherein net is nechanically coupled to the anchor
at a point above ground |evel. 35. The energy
absor bi ng i$§ten1of claim1, wherein the anchor is a

33 divetsngigy 29s0rbig syplsrgyf cABioh Brherpis thetadeherd i steashign.
an anchor; a first energy absorber ;nechanically
coupl ed to the anchor;
10 36. An energy absorbing system comprising:
an anchor;
a first energy absorber mechanically coupled to the anchor;
a second energy absorber mechanically coupled to the anchor;
a net mechanically coupled to the first and second energy absorbers; and
15 a support mechanically coupled to the net via a frangible connector,

wherein the frangible connector uncouples the support from the net upon application of at

least a threshold force to the frangible connector.

37. The energy absorbing system of claim 36, wherein the support may be raised and

20  lowered, thereby raising and lowering the net.

38. The energy absorbing system of claim 36, further comprising:

a second anchor coupled to the net; and
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a second energy absorber nechanically coupled to the
anchor; a net nechanically coupled to the first and
W@ ewsnshdgher gy absorbers; and a support nechanPCHIUE2004/039846

coupled to the net via a frangi ble connector, wherein
the frangible connector uncouples t he support fromthe
a&econf SHPRAThFUPIad t8heietat | east a threshold force to
the frangi bl e connector. 37. The energy absorbing
syhsteemiheffirst aidree@6id snhports ave eengedspet %liafnﬁ;l@ﬁét 2 a@@éa of the
and | owered, thereby raising and | owering the net. 38.

net bE@eRNRE GYst ab@ e¢dohd guosts eparsfancired throdgh whiltt dreghicle may

conprising: a second anchor coupled to the net; anda

second support coupled to the net, wherein the first

and second supports are arranged such that at least a

portion of the net between the first and second

supports spans an area through whi ch a vehicl e may

6 shere dprarRag g aT GV Ro L PRy i if'r»gihf"ciﬁy

coupled to the anchor and nechanlcally coupled to ?
pistesve wnietaklycperharigeliygouptsslde es ancher ang H?éﬂilﬁ%%@y coupled to
absorbi ng system of claim36, further conprising: a

the fiiist &1d seoehdewogydaljsorbet. nechani cal |y coupling each of
the first and second energy absorbers to the anchor,
wherein the first and second joints pivot on a
hori zontal axis.

40. The energy absorbing system of claim 36, further comprising:

pass

a first and second joint mechanically coupling each of the first and second energy

absorbers to the anchor,

wherein the first and second joints pivot on a horizontal axis.

41. The energy absorbing system of claim 36, further comprising:

a crossbar connected to the first and second energy absorbers.

42, An energy absorbing system comprising:
an anchor;
a sleeve rotatably mechanically coupled to the anchor;
a net mechanically coupled to the sleeve; and

a support mechanically coupled to the net via a frangible connector,
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41. The energy absorbing system of claim36, further
conprising: a crossbar connected to the first and

w@emonshigher gy absorbers. 42. An energy absor bP@IyUS2004/039846
system conprising: an anchor; a sleeve rotatably

chanjcal |l yv..coupl , j Vot
oo T Ehie Eu i BudeiPIR R bpo® HE TRELTRACBbldecion
coupled to e net_vi.a a frangi bl e connector, wherein
of at ﬁ"f’ép?- F@ﬁ@oﬂf{ gr%ﬁ?ﬁ@%ﬁ&’?gl}} COUpTeY support fromthe
net upon application of at |east a threshold force to
wherein thegippat eerihecrised andlawaredr BriebY Fasiag gpoIawehinyg the net.
be rai sed and | owered, thereby raising and | owering
the net. 43. The energy absorbing system of cl aim 42,
further conprising: a second anchor coupled to the

48€The BAkcH A5REBIRE s§HPRWTiclGaUR| fdthepcdhgrisied:, wher ein
the first and second supports are arranged such that

@éeéo%g%hcl?o&:gﬁ 1e@% B debenfet between the first and

second supports spans an area through which a vehicle

$%%FﬁgﬁﬁegﬁgF®éE%H%qﬁgg&:absorbing system of cl aim 42,

ah eéhergy absorber nechanically

coupliing the sl eeve and the net. 45. The, ener .
DSBS AR GR! SPHPTH 5 ATRRERUFY LBher FET Agorign of e
joint mechanically coupling the energy absarber and

net betweecantbh dirst and second supports spans an area through which a vehicle may

pass.

44. The energy absorbing system of claim 42, further comprising:

an energy absorber mechanically coupling the sleeve and the net.

45. The energy absorbing system of claim 44, further comprising:
a joint mechanically coupling the energy absorber and the anchor,

wherein the joint pivots on a horizontal axis.

46. A method for absorbing the energy of an errant vehicle, comprising:
positioning a net across an area through which the vehicle is expected to pass, the net
being mechanically coupled to an anchor; and

mechanically coupling the net to a support through a frangible connector,
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wherein the joint pivots on a horizontal axis. 46. A
nmet hod for absorbing the energy of an errant vehicle,

W@ 09p0sEBNg: positioning a net across an ar ea PET/0USYPN4/039846
whi ch the vehicle is expected to pass, the net being

chanjcal l y..coupl ed to an anchor: and nechanjcall C o
B 6 Hamtieronseat SdiaRe adR et FEag) e sbpication
connect or,wherein the frangi bl e connect or. uncqupl es

of attlepst 8 thspehiold faremio the EangiblesoaReckydy Bavrhiplegnd the Plesf the
a threshold force to the frangi bl e connector by the

vehidlehs chrsfamdl thiveigh dheretdd thelmachathi cle is transferred
through the net to the anchor. 47. The energy

absor bi ng nmet hod of claim46, further conprising:
mechani cal ly coupling the net to a second support,

5 Mhehe bﬂergg gbgb%in.g $ndTRSD G158 4o/ re@itp besptifing: second

anchor, wherein the first and second supports are

BlebBAE SRl L 12 o £QSkPuRgE! o OF the net

ween th and secon potts spans an area
t hrough which a_vehicle ass. 48. The energy
whersbthsdichistReegca Y%\‘?"E’?%l?t?’ afens ichefe 284 o2t hr ough
which a vehicle may pass is a roadway. 49. The energy
abstsibihedirsteandsacaid suppets 6 arrargadsuph that ptdeass ajpertionof the
rotatably nechanically coupled to the anchor and
net bebedearthe fikdt ynd seophé duppmrtstspansetn, ar&Othrotigh véniel gyehicle may

absor bi ng nmet hod of claim46, further conprising:

10 pass@rranging the support such that at |east a portion of
the net between the anchor and
48. The energy absorbing method of claim 47, wherein the area through which a

vehicle may pass is a roadway.

15 49. The energy absorbing method of claim 46, wherein a sleeve is rotatably

mechanically coupled to the anchor and mechanically coupled to the net.
50. The energy absorbing method of claim 46, further comprising:
arranging the support such that at least a portion of the net between the anchor and

20  the support is substantially parallel to a likely direction of a vehicle to be stopped.

51. The energy absorbing method of claim 46, wherein a cable end of the net is

mechanically coupled to a prong of a joint which is coupled to the anchor.
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the support is substantially parallel to a likely
direction of a vehicle to be stopped. 51. The energy
w@bmsnkizay net hod of claim46, wherein a cabl ePentsSmwh4/039846
the net is mechanically coupled to a prong of a joint
which is coupled to the anchor.52. The energy
absor bi ng nethod of claim46, wherein the net in a
SEUI escent state exerts, a tat tensile force, .and t
hFkssraray pbyosing aneibadhef dlaim 4 Yhessig i net B TSRt %@e
greater than the static tenS|Ie force. 53. The energy
exertalstitibi tagsilegbtvedarsk the Hapsholbfor¢a el adting te thefrdngiblgeommector is
attaching a cable as a frangi ble connector. 54. The
greateN@E@Yh&kiss knkige fie¢drod of claim 46, further
conprising: changing a height of a post of the
5 support, thereby changing a height of the net. 55. The
ener gy absorbing method of cl ai m 54, further

0 List,@l end of
5? ggeg%ri%rg?abg ?ﬁéﬁ?nlﬂegh%d‘@fﬁ e anc %:&‘Sn@ 1glghe ener gy
abs r bi n tho of. cI ai m ? further conprising:

ﬁ‘& asn% greiblscopReiYost using a spring

mschanl sm 57. The energy absorbing nmethod of claim
54, further conprising: changing the height of the
post using a notor nechanism 58. The energy absorbing
seeThoehaty ebsuirbin§4nethoed ohdaincémpgnitisdregmpoibiagyi ng t he
hei ght of the post based on input froma user.59. The

10 cRRSIIRY 2 MRFOE BF AfosRI fitkupport, tAbrebp Shanfgitrg digsight of the net.
conprising: changing the height of the post based on
input froma train-sensing nechanism 60. The energy
absor bi ng nmet hod of claimb54, further conprising:

55. The energy absorbing method of claim 54, further comprising:

lowering the height of the distal end of the post in a direction of the anchor.

15 56. The energy absorbing method of claim 54, further comprising:

changing the height of the post using a spring mechanism.

57. The energy absorbing method of claim 54, further comprising:
changing the height of the post using a motor mechanism.

20
58. The energy absorbing method of claim 54, further comprising:

changing the height of the post based on input from a user.
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changi ng the height of the post based on input froma
security system 61. The energy absorbi ng net hod of

wW@b@sns6385 wherein the net includes a top cabl BCEHOS2084/039846
bottom cabl e coupled by a plurality of vertica

cables. 62. The energy absorhin thod of claim®61,
S snergyrbsprhingmethpd of Cfﬁw%ﬂcgaﬂ?@%\ml%@l%%

mechani cal |y coupled to a center cable. 63. The energy
chixsgirgditreghaiglithod theopost basiedhon éuptt diromh  frapsgpsing inprghanism.
attaching a crossbar nechanically coupling points of
two or nore cables included in the net. 64. The energy
absor bi ng net hod of claim46, wherein an energy

B3R B Ao deRURiAS 4t heteebopasitdte anchor .
6%gﬁﬁ%ﬁgﬁgﬁg§gy1§%sgrbing nmet hod of CI%JE?%4? wherein a

s oinRlTar SR B dAR SRt E RS ERehE SRR 100 o

cl ai m 64, wherein the energy absorber extends in a
direction substantially parallel to a likely direction
of a vehicle to be stopped. 67. The, energy, absorbi ng
6 hsilissaergy ahsarbimgsmethodaf fmdgnphrsimie ot ingudpsgytop cable
crossbar nechanically coupling points of two or nore

and adoeogycabibs ornipdedbina phmggy obmeréinalaablesr . 68. The ener gy
absor bi ng nethod of claim 64, wherein a joint
nmechani cal Iy coupl es the energy absorber and the
anchor, and wherein the joint pivots on a horizontal

10 63X IR energy absorbing method of claim 61, wherein the plurality of vertical cables

are mechanically coupled to a center cable.

63. The energy absorbing method of claim 46, further comprising:
attaching a crossbar mechanically coupling points of two or more cables included in

15  thenet.

64. The energy absorbing method of claim 46, wherein an energy absorber

mechanically couples the net and the anchor.

20 65. The energy absorbing method of claim 64, wherein a sleeve rotatably

mechanically couples the anchor and the energy absorber.
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69. The energy absorbing nethod of claim68, wherein
the joint includes a stop plate which prevents the
WO 200805636 m pi vot i ng beyond a predet ernm ned anptBUS2004/039846

The energy absorbing nethod of claim®68, wherein a
sl eeve rotatably nechanlc IIy coupl es the anchor_ a
66 17Ehg eaigy abiprbilrg gneghingr Lf%%@el%ier?&argé(fabé?fh?rrﬁmds in
68, further conprising: attachlng a crossbar

a direvtiohanbstahtiallyqmuglel toop Wedln tlisedfontafa wshickpioebs womed..
72. A nethod for absorbing the energy of an errant
vehicle, conprising: positioning a net across an area
t hrough which the vehicle is expected to pass, the net

6l?ei“ m‘f@?ﬁ?ﬁlgﬁo‘fﬁh b Yo RIRIAR 180 i£106 48 M BHRE BOMpABIGBAani cal |y

|ng net-to a support through a franglble

5 Ctﬁagﬁ%‘%ﬁoérg%s%gl rr?%&?‘ﬁ aﬂg 05‘2@1%%0?%5 oftwélo g%gcffntﬁr haé)sorbers

rangi bl e connect or uncouples t he support fromthe net
a””@ﬁ%ﬂnéﬁﬁpP Rltion of at least a threshold force to the
frangi bl e connector by the vehicle, wherein the force
of the vehicle is transferred through the net to the
anchor, wherein a sleeve rotatably nechanically
680Tit esertzi ebsniingmetinsdl ef glaiim4, véietbimh goiat meelrnisally gguples
absor ber nmechanically couples the net and the joint.

the efctgy ABs@BEY £ BB SAIHRL, @Sy st em conpri si ng: means for
absorbing energy; neans for restraining a vehicle, the

10 Esor@ d&ﬂtgﬁé&%nbfﬁ&&oﬁ&[‘ﬂﬁgt ed to the energy

to enable the transfer of energy froma
vehi cl e inpacting the restraining

69. The energy absorbing method of claim 68, wherein the joint includes a stop plate

which prevents the joint from pivoting beyond a predetermined angle.

15 70. The energy absorbing method of claim 68, wherein a sleeve rotatably

mechanically couples the anchor and the joint.

71. The energy absorbing method of claim 68, further comprising:
attaching a crossbar mechanically coupling points of two or more joints.
20 |
72. A method for absorbing the energy of an errant vehicle, comprising:
positioning a net across an area through which the vehicle is expected to pass, the net

being mechanically coupled to an anchor;
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nmeans to the energy absorbing neans; and neans for
supporting the restraining neans in a position |likely

wo eoobesd3apact ed by an errant vehicle until thePCT/US2004/039846
application of at least a threshold force by the

vehjcle to the restrajnin s. J4.. The ene

HisSttsl ooy kel o HopS thapel & ebehis onijor and
neans for nitting the restraining means to rotate
ab@gtngtth@h@gg t gl sHppertpibstpbmehnrgng te berght ghteggt,
absorbi ng systemof claim 73, further conprising:
mihares the frapgibd¢ compettoe un@mpiaithd; supposiran dre ret upon application
hori zontal axis.76. The energy absorbi ng system of

of atdbat Mthf&shofdufdrbeto B fahtidle@nne@ansy fhervehizglesi ng and
| owering the supporting neans. 77. An energy absorbing

SFeRIMLE PERE IoFiNGverddle ?ﬁ%@ferreﬁ tﬁ%hgﬁf%r}é'ﬂ tLk |aﬂchor

coupled to the anchor; and a supporT mechanically

%/%upegneg sib& el h?atzr{'lﬁlgrinﬁe 51{1?&1 eag@l%?ﬁpﬁ chgpﬁlcﬁ J’fbﬁ i rt

are arrange por
bet ween t he anchor and. the su ssub ntlaIIy
B’EJF%WI} &) IR APSORr PR b g fos thS ufliegR e g e
stopped by the energy absorbing system 78. The energy
absorbi ng systemof claim 77, further conprising: an
ener gy absorber nechanically coupling the net and the
BnAm@Energy absorbing system comprising:

means for absorbing energy;

means for restraining a vehicle, the restraining means being connected to the energy
absorbing means to enable the transfer of energy from a vehicle impacting the restraining
means to the energy absorbing means; and

means for supporting the restraining means in a position likely to be impacted by an
errant vehicle until the application of at least a threshold force by the vehicle to the

restraining means.
74. The energy absorbing system of claim 73, further comprising:
means for permitting the restraining means to rotate about the energy absorbing

means.

75. The energy absorbing system of claim 73, further comprising:

means for pivoting the restraining means on a horizontal axis.
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79. The energy absorbing systemof claim 78, wherein
the energy absorber is arranged in a direction not
wGewsosasss al |y perpendicular to a likely direce@DnSmwh4/e89846
vehicle to be stopped by the energy absorbing system
80. The energy absorbing systemof claim 78, further
conprising: a sleeve rotatably nechanically coupled to
t he anchor and nechanlcally coupled to the energy
TabEles energBabsorhiag syrdery Pl 51588178 ﬁ@%&%‘t‘%ﬁ’ﬁ%‘?g clai m 78,
wherein the energy absorber extends in a direction
nsazbs famtisalg anddawetih@thetsopporting slegnsdi r ecti on of a
vehicle to be stopped by the energy absorbing system
82. The energy absorbing systemof claim 78, further
conprising: a crossbar nechanically coupling points of
5 7B Qhe B Bs BRI sRRSQIRRIsAr r anged on an anchor.
83. The "énergy absorbing system of claim 78, further
Iﬁ %slng a joint nmechanically coupling the energy
sorbér and the anchor, wherein the joint pivots on a
hor i zont Xis. .84 The 18 absor bi ng system of
%P%ﬁlﬂ‘?cg@ F%‘fpr‘.e(ﬂ? Ffﬂl%io aﬁ%il udes a stop plate,
whi ch prevents the joint from pivoting beyond a
b?@ﬂ@ﬁéﬁﬁﬂﬁ@ﬂﬁﬁhﬁP@ﬂab@th?ﬁ@ ener gy absor bi ng system
of claim77, wherein the support is mechanical
whenplnettietapchdrand éhe stippow aroaranized sedhihat a8 (]mﬁbitpfmﬁon @6the net
The energy absorbing system of claim85, wherein the
10  betwB@nthk hatkdnd thosuppottds substantially parallel to a likely direction of a

vehicle to be stopped by the energy absorbing system.

78. The energy absorbing system of claim 77, further comprising:

an energy absorber mechanically coupling the net and the anchor.

15
79. The energy absorbing system of claim 78, wherein the energy absorber is
arranged in a direction not substantially perpendicular to a likely direction of a vehicle to
be stopped by the energy absorbing system.
20 80. The energy absorbing system of claim 78, further comprising:

a sleeve rotatably mechanically coupled to the anchor and mechanically coupled to

the energy absorber.
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expands upon application of at least a threshold force
to the non-frangi bl e connector. 87. The energy
W@bwenkizay system of claim85, wherein the PCT/US2004/039846
non- frangi bl e connector contracts upon application of
t |east a threshold force.tq_the non-frangible .
o HE CRCGE BREOTO TS SR O S T igregy L GAP gy Acrubshoxtends in
~wherein the support includes a section_nechanically
a direesigp| sebistensial I panedie! tam kel dirselian ¢frp hirde ta esstpprec yHbe
support upon application of at |least a threshold force
energyabisoebisesysiean. 89. The energy absorbi ng system of
claim 77, further conprising: a second anchor coupl ed
to the net; and a second support coupled to the net,
wherein the first and second supports are arranged

5 8?2:" ‘rﬂskt; Elg};ﬁ%y %so}bﬁ? "Ss?jﬁerﬂ%@lbia(ﬁﬂ 7! alrfder BSsthpRghyeen the

secon pports spand an area through which

Rl recR e upligs pei 0B rPS B el Jo G Bltecd

mechani cally coupling the net and the anchor; a second
on apARNSF- mechani cal |y coupled to the net via a second

ener gy absorber; and a second support nechanically

coupled to the net, wherein the first and second

energy absorbers are arranged in a direction not

SSuiDk¢ amdrgahbsprbpes pestehoflcBimt78, furfhek edrypdsingct i on of a

vehicle to be stopped by the energy absorbing system

10 9 JointTScHBARAIY cAIIRIsth & Bt ¥ bSO afildl darRfor, f ur t her

conpri si ng:
wherein the joint pivots on a horizontal axis.

84. The energy absorbing system of claim 83, wherein the joint includes a stop plate,
which prevents the joint from pivoting beyond a predetermined angle.
15
85. The energy absorbing system of claim 77, wherein the support is mechanically

coupled to the net via a non-frangible connector.

86. The energy absorbing system of claim 85, wherein the non-frangible connector

20  expands upon application of at least a threshold force to the non-frangible connector.

87. The energy absorbing system of claim 85, wherein the non-frangible connector

contracts upon application of at least a threshold force to the non-frangible connector.
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a first sleeve rotatably nechanically coupled to the
anchor and nechanically coupled to the first energy
wW@b®enhssy wherein the first sleeve rotates aboRCT/EHS2004/039846
axi s of the anchor when a force is applied to the net.
92. An energy absorbing system conprising: an anchor;
a net nmechanically coupled to the anchor; and a
suggor t nechanically coupled to the net, wherein the
&8n Ehoeneagyl absnabingspeem of cliny T/ anGersin thersupprst ingfudesa sgetion
a portion of the net between the anchor and the
meclsmppady tousledod theutestaad thaddctiopssppetel ftehdhe suppartlvpke| y
direction of a vehicle to be stopped by the energy
applRBSAT &f ot Yo S5Y & {1883I101d force to the section.

89. The energy absorbing system of claim 77, further comprising:

a second anchor coupled to the net; and

a second support coupled to the net,

wherein the first and second supports are arranged such that at least a portion of the
10  net between the first and second supports spans an area through which a vehicle may

pass.

90. The energy absorbing system of claim 77, further comprising:
a first energy absorber mechanically coupling the net and the anchor;
15 a second anchor mechanically coupled to the net via a second energy absorber; and
a second support mechanically coupled to the net,
wherein the first and second energy absorbers are arranged in a direction not substantially
perpendicular to a likely direction of a vehicle to be stopped by the energy absorbing
system.
20
91. The energy absorbing system of claim 90, further comprising:
a first sleeve rotatably mechanically coupled to the anchor and mechanically coupled

to the first energy absorber,
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wherein the first sleeve rotates about an axis of the anchor when a force is applied to

the net.

92. An energy absorbing system comprising:
5 an anchor;
a net mechanically coupled to the anchor; and
a support mechanically coupled to the net,

wherein the anchor and the support are arranged such that at least a portion of the net
between the anchor and the support is not substantially perpendicular to a likely direction

10  of a vehicle to be stopped by the energy absorbing system.--
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