Ener gy Absorbing Systemw th Support BACKGROUND Thi s
application clains priority fromU. S. application
Serial No. 10/726,839 filed on Decenber 2, 2003. This
invention relates to an energy absorbing systemwth
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area.t o t he anchor; a second energy absorber nmechanically

coupled to the anchor; a net mechanically coupled to
the first and second energy absorbers; and a support

SUMMARY OF THE DISCLOSURE

The present disclosure relates to an energy absorbing system.

According to a first aspect of the present invention, there is provided an energy
absorbing system comprising: 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.

According to a second aspect of the present invention, there is provided
~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 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.



mechani cally coupled to the net via a frangible
connector, wherein the frangi ble connector uncouples
the support fromthe net upon application of at | east
a threshold force to the frangi ble connector. 1
According to a third aspect of the present invention,
there is provided an energy absorbing system
conprising: an anchor; a sleeve rotatably nechanically
coupled to the anchor; a net nmechanically coupled to
t hacelrdiny & a third agpestiqfthe prepant hevehtial, there i priplided shenérae
bl t via,a frangible congﬁc;or mhere%gwthe frangi bl e
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commbeor aed giieren tha sepoamapiehiatkd andlomerdds ihefkby raising and
1 osi%{oning a net across an area through which the
OWGHRE &t s "expect ed to pass, the net being
mechani cal ly coupled to an anchor; and nechanically
coupling the net to a support through a frangible
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0 2 .net n_appljcatiaon_of
sbsBERAR, ek Vo5 BB enlc B o PERaPBRe! Bl al e
throagh whéechuhdvetide dngkptdied foqass thaf nek Beiny edetlidniralls coupled to an
transferred. t rougg?the net to the anchor, According

anchqs; apdrmeqhgnigallycoubling thgehioasmppor frawgh »Fangiblg,cenpestor,
whebéiRviieded a net hod for ,

la



absorbing the energy of an errant vehicle, conprising:
positioning a net across an area through which the
vehicle is expected to pass, the net being
mechani cal ly coupled to an anchor; nechanically
coupling the net to a support through a frangible
connector; and changing the height of a support,
frangiele epynectonmmgionples the suppory fomahe téieporeapplivdtion of at Itdsea
' nect.or _uncouples the s oLt fraomthe net
treshBRSUE o BERRBDE FoPPHRES e RGP e
tradsfaredithioegtcthe netad tie ahshorhe vehicl e, wherein the force
of the vehicle is transferred through the net to the

anchor, wherein a sleeve rotatably nechanically
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Lded an energy absorbing system conprising: an

mﬁ%%@ﬁ%ﬂﬁga net mechanically coupled to the anchor; and

a support nechanically coupled to the net, wherein the

anchor and the support are arranged such that at
| eAseording & 2 pigth agiect picthe presens inyertipn; Hered pryided ad endigy
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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.

According to seventh aspect of the present invention, there is provided an energy
absorbing system comprising: 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 Ieast a portion of the net between the anchor and the support is
substantially parallel to a likely direction of a vehicle to be stopped by the energy

absorbing system.
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absorbing system |b According to an ei ghth aspect of
the present invention, there is provided an energy
absor bi ng system conpri sing: an anchor; a net
mechani cally coupled to the anchor; and a support
mechani cally coupled to the net, wherein the anchor
and the support are arranged such that at |east a
portion of the net between the anchor and the support
IS Redor@HP RS g hped BF BRPHsEM i entiGh, Pdrd & gl"é(rided an
direction of a vehicCle to be stopped 'by the energy
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mechani cally coupling the net and the anchor. The
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anchor, wherein the joint pivots on a horizontal axis.
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wi th support arranged at a railroad crossing of a
singl e-lane roadway and restraining a vehicle
according to one aspect of the system of the present
di sclosure. FIG 3Ais a side view of a stanchion,
joint shock absorber and capture net according to one
aspect of BREEF DESCREPET FHEPRAY NG sure. 10
FIG 3B is a side view of a stanchion and capture net
accor dFIY 1tia perspectivapést whichtilnestrsiys he enafy shiserbimgsysism
di sclosure. FIG 4A is a front view of a support,

with &bﬁﬁ@@gemuirﬁaoﬁwo@mtm gingletlaneamadwl mgotdinginene
aspect of the systemof the present disclosure. FIG

aspectdt thSsydtedi dihepr@htQfiscfosarebport according to one aspect

of the system” 15 of the present disclosure. FIG 4C
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t he syste t'he present discl osure. is a
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disclosure. -2 FIG 7A is a side view of a joint

net acgerdiBedn oRe aspechpidhesisiom oidhe pieeentdiseIOfet  t he present

di scl osure. . i
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 clarnp 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 sysiem of the present disclosure.
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FIG 7Bis atop viewof a joint according to one
aspect of the systemof the present disclosure. S
FIG SA is a side view of a shock absorber in a
conpressed state according to one aspect of the
system %‘Gt e, present disclosure, FIG 8B is a side
vi ew of "B RS R sids @ J9IRt agpording 4o @ae aspeefof the system of
th aCCO{%éﬁg‘? to one aspect of the system of the present
M inis ST F1 G 9A is a side view of a shock absorber
in a conpressed state 10 according to one aspect of
t he sysF&m/Bfis ¢ fap visveefajointiacsetding to ene Bhfdct &fthé systm of
side view of a shock absorber in an expanded state
the presepirdisclnguret o one aspect of the system of the present
di sclosure. FIG 10 is a side view which illustrates
an enerGi3. 88d0a kidagiew\of b siiockiabsarbes PR ebhpREdcagaRd at a
. roadway according to one aspect of the system of the
accoplirgstenine dfpoct PSR of e Gresdnt disSlogusel de Vi ew whi ch
illustrates an energy absorbing systemw th support

ar r angertiGasB & 4 AAINEY oL SHE Lﬁgrbﬁapmgﬁxe?@?%reﬁé‘s?é a&&%ing |

system of the present disclosure.

' to onPaSHelY dT thd Nstlh f‘ﬁ{lﬁ%&& ing systemin one aspect
e_Q.}}s eoan or t?r?&i%g&ﬁ'er nmechani sm f or

nmay conprise an ( _
o ror & 10T o S R Bl b B R e R T e
accord10bnd 8pec BEHE Yol LALS fdsenPab§SLEE M N9 3
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 o 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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capture net or other barrier coupled to one or nore
t he energy absorbi ng nechani sns, and a support or
ot her mechani sm for supporting the restraining capture
net or other barrier. In another aspect, the
restraining capture net or other barrier maybe coupled
capturt @et drlo¢henbarkier coupled mudne anmeredhe yneagis absorhing RredRRATS M
bet ween the restraining capture net 5 and stanchion.
and a kupp&rd of Guher 1asdbRsiEm férRapportingdhd resmjibie gatptawnstionather he
restraining capture net or other barrier via a
barrief. 18 Afbthtreashéct akreaaimmedpniaie: vhohbr turdaksaylrdtotpled by
decoupl es t he support and the restrai ning capture net
the antifbr WEGBANSEnbRy bRRMiAEmEMaSIRH betvden tiERbrading sapame net
m ni mrum t hreshold force. In one aspect, it is
mMséE%iﬁloned that static 10 tension fromthe restraining
capture net in its quiescent state woul d not exceed

this %ugg@bﬁqﬁ%@hgo Rhf 6o attithed 13he toEAifAE Bhpture

t ensi on orces exerted upon the
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' non-frangi bl e connect or , may. expand or t end

tension fromi{he restpang cantyre netdp Hbawﬁﬂcﬁwtqt%‘d@ °£e’f°r°%f1‘§'1‘sb| e
or rel easable portion, for exanple, a_ post,_ which

minimyextbreshald forbe buifbasdnareasaddmsiancduede therdynamis s exsrigd
m nimum threshold force. In another aspect, the

upon the fragible teaak awey micbbamsne fomactchisledarmng ko Sgresypining
supporting the restraining 20 capture net from above.

capturk Aetyasuld Bedeb®hisanipinim thidshold dppart may be rai sed and
| ower ed, thereby

In another aspect, the support may be attached to the restraining capture

net via a non-frangible conﬁector and the support may be disturbed by the impact of the
vehicle, or the non-frangible comnector 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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rai sing and [ owering the restraining capture net or
ot her barrier which it supports. -4 The energy
absor bi ng nechani sm may be nounted for rotation about

the axis and be expandable in a direction
I n_anot her

substantjally orthogonalto the axis. :
aspect , ﬁ@%ﬁé?‘ﬁwbwmmmﬁamo%m rqigdion ahoykibe
.ab rber,ﬂg)ra,kin mechani sm  or other friction
axi & FXPagfdple g qigeliopsubsiantially, pithagonaliorthaaxisn s aaothen at
an expandabl e 5 section of the energy absorbing
asperb themeEgy absasbing mephanism mayhest shopk shserbern btaking prchanism,
except in response to tensile forces that neet or
or ogher Eustior daraper,randhntalyiredive ladefuring enechanismosieh SRPACsx pantishle
static tension fromthe restraining capture net inits
sectepni of Seenergy tlssorbing méchadibm, fox e£@khis, Aipsion, Aéedutl expand
threshold force, and increased tension due to the

excapy irenesponsead sinkie fofdds BEEmERE OF HRBed PRMiIhIE (8Bl force. In
absorber froma vehicle driving into the restraining

one GEREIME sthfc RRdioN\Rsth theS¥GRRHAN @Jgﬁ 0%, B )
force. Referrilng to the dravén S, vﬁgerel hﬁ%}?ﬁm&éijnnot
exceed Hits BRGRuA WIBIR Srof | {680 L ic tensi
correspondi ng partgcts’%gétgcﬁéﬁ‘fdt?%géds@\%? g'led [ evvg,te%lsﬁla
forcd¥Eridaadinbh fHdl Y, ' . £ | ayout of an
S Etiaipbh Bl sRSblbar ot Seblole &HETR (e Gt aen e
v Rinithssl 88 s shown installed at a
te ral ?’%g crgossn ng.ﬁffg#(’i%m? is indicated 15 generally
by ref nce ral .10 gnd .rgjlroad tracks, are
i ndi cat eﬁ”ﬂ%@’ﬁﬁ?f‘v“’w& pesin ke reféenes papersls represent
idmtcarture net .500 is stretched across roadway 10
At % e BPsPedipg pafsdhropghout e sepeeal mews.500 moxe pasdentarly to
Fi bet ween anchors, for exanple, stanchions 300, and
180, 1 B grnietal Jayput of 3p smbeflimat sppnsding to aricdspectdf thosydteny of the
Th‘gi <iapt ure net 500 maybe coupled at each end to a
presegt diRqlosyre e shoxw igstplled ot a eaidenad|ceossisg) 04 rozalvay isiedisa3d0
which in turn may be
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 {o a braking mechanism, for exampie, 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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20 coupled to a joint 700, which nmay be coupled to a
bearing sl eeve 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

400 agoarpngebwith sspectio stanchibis308 épemanner prchdhaty ey igpact, 81‘3400
are arranged with respect to stanchions 300 in a_

pistomeitd enaysmtehd irvedirection subptautially thesamp asthe detion ipgich the
extend in a direction substantially the sane as the

vehicit 30as traweting.n whi ch the vehicle 30 is traveling. The
capture net 500 nay be coupled to supports 400 via a
br eak away caphure AEt500 ngiy bé2uplélhe sepporio40Gvid @ brealwah
may be raised and | owered, are shown in a raised

cormd¥t 450, 0Phd %gf&r&%,swﬂicﬁﬁﬁ% B¢ ra¥ike BnFleivafd] e SRfvRine
owered, the capture net 500 may rest in a position
- - - a
s, gy R e i

| n supports 400‘are
o 0 5 A5 s R o e,
Ll : 1 -
in andiffe g et SRpoRE RS BretC b firE g SPSRAP E rRER

i ncorparated into a speed:bunp. .Shown .at, .t tQp. -

for exaiglty & slot Gulous SRABRIPG FeAEY o, BiviaE THEGFY g iidth o
capture net 500 and is restrai ned by capture net 500

acconpgodstespatsor all ofhe captare et 0k A£G ‘&IB%IHPWE%&HE%*‘
tracks 20. Capture net 500 has been defl ected by the

speedchmp si on fromits 15 qui escent state so as to forma
shal l ow "V' shape. Bearing sl eeve 330 has rotated
about Shevandithediap 96Bigured? i8 hyehicle Be whishhas gashedigton oy
poi nted i nward toward roadway 10, with

capture net 500 and is restrained by capture net 500 to prevent it and its occupants 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. Béaring 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 lqnger suppott 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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shock absorber pistons 804 no |longer in a conpressed
state. Joints 700 may pivot vertically depending on
certain factors such as, for exanple, the height of
the vehicle inpact with capture net 500. Further,
br eakaway connectors 450 have been severed, and, 20
funcfipps as¢ ashieved by p unigus enexeysbsarbing exsteny desoribectinysreatas detail
500. The ability of capture net 500 to be deflected,
beloyet provide a restraining force, allows vehicle 30 to
be progressively stopped, thereby |essening adverse
ef f ect sFigiire 3Ahea sidpaiety df a saechiar foimgshock stsbibet end3Aptard
its occupants. The deflecting and restraining -6
net aceurding @eneAecOSthes@mb Stachith GOEmeYRcEMe @ piR302,\ghich
system described in greater detail below Figure 3A
may b8 réinfoicd@ by inB¥ing, adasérlidh sPport iRt Bhowr) HRF&in ABHOEMled
and capture net according to one aspect of the

with S¥Edr&8 nobhiel et eld diBitol s tohs 8 baseBD SwiliP hasdke N S

may be reinforced by inserting, a bar or other support

pourédito O NI, ﬁgg&ﬁé’g 300RYs SSuds ?Jlb,%%fg?}é ﬁgg 8?:%&%55@0 t

shown) and e into a concrete

who&%néﬁgﬁg,?lgﬁ%ﬁqﬁg){egeﬁ%nground. St anchi \%ﬂozce)o has an

axl s e a vertical axis,

f ti ' h i naf t Th t f
the_ pr ogsiirian SERERRHE! RRouRLEH Rty Bitpade BediRifo
530 i AP 0 0§ A0 AR
Cl 00 fjtted d st hi 300 b d, t
Bearie S{Fi U G0 e QRIS apsbion SO RaY e e st BFEPZon
stanchi on 300. Bearing sleeve 330 and bearing sl eeve
sleeve p3sam ghding ¥ertipally paistanehioniP0 Beasing feevh 339 aed bearing

appr oxi mat el g/ the sane inner
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 ﬁigure 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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di anmeter as the outer dianeter of stanchion 300. 15 An
exanpl e of a bearing sleeve clanp 600 according to one
aspect of the systemof the present disclosure is
shown in Figures 6A (top view) and 6B (side view). As
shown in Figures 6A and 6B, bearing sleeve clanp 600

mech@&n.i A IBs et BEEH By BAvariiRhodki dbgorb X lang¢ 802 veltch maybe
sleeve clanp flange 604 for securing about stanchion

secur%g %énﬂé)gtg\{ i giuﬁ? katnhbange 168 ¢aPHarge Th@indy Déictred tor e

r accommodating one or nore 20 bolts or

beazilgg(t ch%';rﬁ ?,g(% %%bgt%rl]dg?g P meiZRith 2 HestfhglsRevd MHnEE (B,

hanc X e cgup ed to capture net 500 via

3 L _ .
B e e R
shockspsagi e 7 eed BIBEGIHE 330, 3 A, BoR) & oty O1 P!

. absorber flange 802 i ch maybe secured using bolts -
suitablgmeggspto the & HEGLEBRS2. Joint rear flange 720 may

be secured to bearing, sl eeve 330 a l.d, r
ot her Aregiether @pactbveﬁpfr%hg 935 Ay °fﬁ*'ﬁﬁ%%v?§§%“?’b§‘ﬁ%%§"°o
coupl ed to bearing sl eeve 330. Alternatively,,.}oO
or morgcrbiasyjoinss Wi errshack ahsqrpers 3%@6@%3‘%%? H@‘?"wgﬂge@‘%z
secured to bearing sleeve 330, by a weld, gg#%‘gﬁr
crossksr 980 may alievidsé eertiend frsquera theeablssaieimty/09|2a¢4 shock phiqther
I'n anot her aspect, a crossbar 900 nmay be att acheg}?
800, Whith irigHt lothetveiteramonr duato the fachthata veltitle 80 cqliding With 1§ or

shock absorbers 800 arranged on a stanchion 300. The

captufe 6 SiRmaP dsemhy topl dableiSad end/isottoncerblet 20 qué thsmefotgethe
cables, joints 700 and shock absorbers 10 800, which

joints™00 3hd GHdoR EMofiRrsB00bnritbiRd tierdtblao tamdtto squetze dogethier. CThas,
30 colliding with the

the crossbar 900 may act as a stabilizer against this vertical torque. The crossbar 500

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, ox
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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capture net 500 may cause the top cable 510 and bottom
cabl e 520 and, therefore, the joints 700 and shock
absorbers 800 connected thereto, to tend to squeeze
toget her. Thus, the crossbar 900 may act as a
d étabilizaépagainst this vertical torque. The crossbar
ecefaionIp thepedspectyy sty Beta10d miaybe sARSHUSied AEcagipAayig 2
expand with increased uniformty upon 15 inpact by
grealft sireneth then inja sygima imwhichshookisbsarhess &i0are pGernlray be
formed of a ri%id material such as, for exanple,
st eel oFiguehdA (Fentviavo: 4B (sideviemoni € (sidpwicw) shombss sbar
900 may be constructed of non-rigid material, for
supper #0P becordindiomne Bspgotraf R ystams the préseiet didolamref Az shown in
stanchi on and capture net according to another aspect
Figuods 4Ahand SiBS thersjort 400 niydacide LiosC402swhieh mlaf indhids top cable
aspect, shock absorbers 20 800 are not present, and

secutiapdintel0d Sorbat@c iRy, et cx@mple Sbrbakalva csindRtehd 0o &P Lable

beari ng sl eeve 330. In other aspects, cable ends 530

510, Ry BtoaPsHRlAdodrhgip8int 104 £ eak R

i nner prongs %Zzg{lj’si ng pﬁﬁ%&b@{lﬁ?gﬂa&ﬁﬂ% Ii){hesefﬂpt
g@&‘@ ock absorbers 800 are not present,

conn@ét&%b%g Wi F:T%Te% in a shorter distance

vehicle conme to a halt
ith - I i on. th t .
capt ur & 02y HnE Bl Seol Besord sBe e wibe 420 s
. t h than.i t i.n which shock .
coileloF BinRlineR S bt g Bt Shop g e et 407 1 e gprit
.(side. vi d_4C (sjd ' h . 400
verice it ey bid tsedad g if oL it oL e moght2e
. thd'.scl.os re. bAs shown in, 5 Figures 4A and 4B, the
in te QREeRqn Shaws bardfrow deP dering 42dend rep! 424 naybeenpaseddr ude
top. cabl e securing point 404 for attaching, for '
housigg 4} Waich gay ﬁ@&!@&aﬂyplef@ﬁrlm pixgdi4,and side platsis 420,33 well

and bottom cabl e securing point 406 for attaching, for

as bagkqipfp &3 and back skppari#22. 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
cxample, 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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connector 450 to bottom cabl e 520. Post 402 may be
inserted into a spool 426 around which a spring 424 is
10 coiled in a manner such that in the spring's
unconpressed state, post 402 is in an upright,
vertical position as shown in Figures 4A and 4B. Post
402, 1) thangad not inQiontatt with dpeols426nk pdiR®d in the directibinrod on¢osHng
shown by arrow 430. Spring 424 and spool 426 naybe
vehic&pased in housing 410 which may include top plate
412, base plate 414, and side plates 420, as well as

back phgtsscAddt Mode, bidalea Ricktoft 250 diRasihectOde Suppor 460
i ncl ude securing point 408 15 which may be used by a

and tlgeﬁ:'ggtﬁfe! I%C 0 0 YedBAIAR8 Fordhs (HAPnest b0 Whtked Pafiinth@Pihreshold

ncl ude a hook or other device (not shown) for
can : i uld
torce, AVAEGhISEH sl otiBh Bt AREIARL 0 e lniicaltir s o
ext ensi an. of housi 41 n ' st
not eXpi5l R aiptin ARG Sy lBiheostleion SR bifinfO”
..anot her aspect | ever ed syst [ a r Y
tonsil e keri b e AR aRy camebich 310 o oY farligifc
wi thin _or external to hqusi 1 be used in place
the cagpurg #et S WP epersd @%W@W@gﬁ@\%ﬁ%\éabov e. As shown
in Figure 4C, post 402 may have a rai sed and]hel o}%@f ed
positiéﬁ.eye@kpﬁﬁwpu@%‘ﬁ%’#‘b‘é%g?@?‘ﬁm%% BEAC in
the | owered position, the distal end of post -9 4%2“t
coupli support 494 tosapiturrmet SA0 andrmekastbreskawaygoaBectorA50. The eyebo
pointed in the direction of oncomng vehicle 30. As
may ahesct folfeicahleoseeyrity poiit 404y Thecnehalt then mepbeicapldieat s

t he support 400 and the capture net 500 in response
adjustable hvmineklctwiddh meptontrol the height aad fortemsion effnapirronay 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 aiso include

one or more of the following, alone or in combination: a tubuckle, cable, come-along,
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5 force. In one aspect, static tension fromthe

capture net 500 in its quiescent state would not

exceed this mninmumthreshold force, but increased

tension due to the dynamc tensile forces exerted

upon the breakaway connector 450 froma vehicle 30

boltgriofhen fangihle conngetionadsvige.clt Hall beapangot fodne gidediintthy at that
m ni_mum t hreshol d force. An eyebolt - turnbuckle -

a mechaiism may be pied ferhiotinits tensioning and drapgidble propetidescoupl e
support 400 to capture net 500 and .act as breakaway
connect Bie i5¢lovEnsg excelepiisms coplyolingprat402 may opusiatthe
securing point 404. The eyebolt then may be coupled to

contenh of asiandatdonite détocting Bedtds, subh Sls eaaymoniptusad to thetrdd gatedut
and / or tension of capture net 500 when the support

railrédQrossingd) Thloperafdon, § Béntitd SystdnP(hot sHoGmPinap cerfdthePhestdie of
adj ustable turnbuckle nmay by coupled to a cable, for

an oRcoanFY teain andhdPtheRB csididl Eapritbhé Bp&atGHsE In hditfontd railroad
cable clanp attached to capture net 500. It may be

crosEREEE fktdnlédn altlo De@al inaRariy l»ﬁoth&%ﬂliéﬁi%s? itMdding HOV

break, thereby di sconnecting turnbuckle and cabl e

Jane fi‘%ﬁ@‘_@fnllﬁm,%a\ﬁﬁ}ﬁlggg, QiHE %Eég,r (El%ﬁgié Wnt giiéaﬁSﬁs‘? if&dn

wi |l be apparent to-o ? fart t hat,
readi B Rt Llaltnk e ol 98y o e iotn il gy B
im 3R @Y AR SRl e i SmPlos e R 2l g B e

.. of captur ef. 500. and the anount of stati¢ tension
raised poshR At ChoiEfion pHdh et Gutein (4 8-S e ey S48 o
Br akaﬁ/a con tor 450 and surroundi ng equi prent may
keybaed Bligchgie, WOUIG Joes the hgriier apd Pt TORPEG Ignothelone or
.in conbination: a turnbuckle, cable, cone-along, -10
appligation, thepapBureiast SOP may bp inea lowrred positien asatsed when witrantade

apparent to one skilled in the art that
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 nqn-ﬁ'angible connector may compress int response to a

threshold force.
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a mechani sm may be used for both its tensioning and
frangi bl e properties. The raise-lowering nmechanisns
controlling post 402 may be under the control of a
standard train-detecting system such as is commonly
used to control gates at 5 railroad crossings. In
oper at froyet agptiayaspeot, theysupront {craydndudea kpitietise t he
presence of an oncom ng train and may therewﬁ contro
releasablp portien Vot exapplen thequost. 402 maydigcauplerthe suppeit #oGAem

crossings, the systemcan also be used in a varlety of

captufd (€505 RtspE Rk t@N finitnne thrbislagd Rehé. | ane traffic
control, drawbridges, security gates, or crash cushion

app! i Cf irdfr 2spB®, 8 fuppbRad0 hisy affude @irettaetableanechimism
control systemfor sucfl: applications may differ from

| (not shm@sﬁﬁ%ggc]@né the Pestr@inidpQaPtubd 1% SO0HISm abdvesecurity

exanpl e, the capture net 500 nay be in a

2 SedF@@mgh%s g SR et 0 P inchufis B bitd J10%4D e

eyboard punch, etc.)

bottmgﬁs 1€ g%(? g ‘ﬂ:l ha,?uneng %%)kr: s ﬁadwﬂ%%@ew&gﬁeaﬁﬁ andl Botﬁﬁpéeﬂb@d'

cap ure net ei1n | ower ed

|t|o nd rai.sed.wh 4 B
520“%5( g‘ﬁ@wnwefﬂf‘éﬁ%\é%l%??z ?'h}’ e&%gpportgml °

be attac o the restraining capture 500 net via
W“Plgﬁbﬁcq”lte& *15?%6 connector. In this aspect, the

non-fran bIe connect or not ungQuple.the s Qrt
300, 1 W artcRsablap PRy, cafpisd i esmiss SORG.S5 orermnp ey
threshold force. In one such aspect, the support 400
lmmgm@mdkwrﬂmhmwm@ﬂbbymtﬁﬁwmn@awmﬂﬁﬁNmﬂ¥QQWﬂ%ﬁén“ﬁgw In
anot her aspect, the support 400 maybe integrated |nto
presefithiisclvstre RO vertical astdes 50 n24y bes for exqmpie avayom irfte e derrab

connector may expand or extend in response to a
510 ahdb@bntable $20r Oeher buitsbieaidmamaylspsed., t he non-frangi bl e

connector may conpress in response to a threshold

f or ce. Figures 7A and 7B show side and top views, respectively, of joint 700
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
and fit on either side of joint inner prongs 722. Joint inner 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

-12-
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-11 I n yet another aspect, the support 400 may incl ude

a frangible or releasable portion, for exanple, the

post 402 nay decoupl e the support 400 fromthe

capture net 500 in response to a mninmmthreshold

force. In another aspect, the support 400 may incl ude
shock abssrbex 80 bl ivotea b yarticshpldie Joiat fradtdlange T0Amayippobelt hajes

the restraining capture net 500 from above. Figure 5

704 §ireemiriag Gegiibelr sbsorbér fGe 88A. ch i ncl udes a top cable 510
and bottom cable 520, each having cable ends 530,
wher e t FiguieofA and$® siipkOa daelvie@tof @ shavkbsrbed 20a coayproged
coupl ed by a nunber of vertical cables 540. The

state\sad ekphaatiedsadd, éﬁi@el?ﬁSh&ﬂt abScibid?! 860 hidshackCAARbBEr Balgte
550. 10 Vertical cables 540 may be coupled to center

802 whith $1a920uplé Rjolk A6 fnge302. USI NG @ u-bol t, or the two

may be”i nt'erwoven. |'n another aspect of the system of
the pr i . '
pe. £ orSERURbsPloE RGB! i) eEloASP sl 63958 P00
. 0 20.. . her suitable nets.nmaybe. used.
via a b BRER308 DhicHhalhe b B s gD SR A Cable,
respectively, of j.oint 700 15 gccordi.ng to one aspect
clamp 7 B appiplite SfoutiRe M rBLISR Re 2echaset HEOTSR 18 SEHEF Beop
pl ate 706, y. make contact with joint rear flange
cahle?"!'g ssgt%'gﬁﬁbﬂgﬁa‘?ﬁ?@’W‘Qﬁtg%f the capture net 500 and
shock absorber, 800 and may prevent joint front flange
702 f r dmoptasshicleOseliidimg vith enpipsnmet 10 sherkiabparberi§0 may
. level, for exanple, a horizontal |evel. Joint outer
be ingcomgEsssed state g msy besenvrdibyc thieshald frrcengewsingneshgnism.
supports 710 which attach to joint front flange 702 20
The threshdld foresrseeuring anechinizm why pocapable ofi withgangingss medetermined
Joint inner prongs 722 attach to joint rear
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 be a
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

-13-



|

10

15

20

flange 720 and may be supported by joint inner prong
support 724. Joint outer prongs 708 and joint inner
prongs 722 nmay be rotatably fixed using a pin 712,
thereby allowing -12 shock absorber 800 to pivot on a
vertical plane. Joint front flange 702 may have bolt
othetrsidesaf ro&ivey fl 8yin seilentioabcanfigumtion will sssish the othepsrgresppading
Fi gures 8A and 8B show a side view of a shock absorber
suppom 460 ooilireskeathersida bEthareptevepahiliddagt at e,
respectively. Shock absorber 800 has shock absor ber
fl ange Gapfifd2natB0ERay by insalla with 8 predtetifior opizontill laadg for
702. Shock absorber piston 804 may be renovably
cxanild, 2000.20/000 HéRlis) of itd B4bIGR0 ThisMbal Willdepbmil orcmmebet off
06, whi ch may be an eyel et extension, through which a
facto%ﬁélgding,QJuﬁﬁm 1igtfite@td) e 18HDR SRiap@itEnct 500! the Wpsifeadiaipht M

may be passed in order to secure the cable end 530 to

capn%%ﬁ?ti%gla,ca‘ﬁd q ﬁﬁ&ﬁﬁ R HhRRaSs gg&ejcg%tﬁ{ei et %G(P vehi cl e 30

ng w capture net ock absorber 800 may

De i N RO ARRCH 1Ak AN LE (BES SRV AIRYofiots he

t hresh orce securirng nmec res

captit” %%Sa@f%?sﬁﬁsﬁgsy@rrﬁh?fﬂﬁi% %?%E%%ﬁ%%%effﬁé%“%%&@ﬂ%ﬁg
wpon S sporf 00 i RESHRIRS ot e b np Pl e

i L 005 R D e S e ROl

four, may be arranged radially about the | ongitudi nal

expangignof pistanidief shosl Abserbep B agrinst tha eaistagreoiths vdrauds o
~_maybe integral or separate fromother parts of the
fluid deri$d6 8B)T Hibogkis herghyrabsbeddiyingdis gxpansion, 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, Tespectively. 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

-14-
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self-setting screw type pin or shear pin 808
optionally may be secured by a set screw 814. O her
threshol d force securing mechani sns can be used in
conbi nation with, or instead 20 of, a shear pin. For
exanpl.e secuy i mechanj sm such as a brake pad,  a
Veh%ﬁﬁfﬁﬁé‘?ﬂ%ﬁ?‘aﬁff}m{s ORS00 e Bw-tqcqu:%eqafaw%'élang%wdeme
. threshold force securing_ nechanismallows the shock
dnyéﬂ&%&ﬁgpc E%FMKFP%G%F“E%%%ﬁEWﬁgwﬂPBH?@ts conpr essed

state, _to assist the support 400 in pulling capture
net 500Fig4tR 10 ivp side vgwiwhighilinsteatesgognesay ahserbingzystemeayith

side of roadway 10, in an identical configuration,

suppgry 400asgnged at & wadwipeaccerdingds punaipedd of the spsten of4be piesent
pul ling the other side of the capture net 500 taut.

discloapreuNet F6tis E@hected tolar anchot, b exdmiplel b tiabark d 002 vhiichinay
hori zontal |oad, for exanple, 1,000-20,000 pounds, on

be located abdsiepat, orHalosy groand level.| IndRpLpect@hRovin, RabTPEIdsGBO bf top
factors including, but not limted to, the I ength of

cable A anidebotierin cable 520 &€ ealBTbhifiel Atttk 9602 Wil id efbB&ied

500, and construction and materials of the capture net

belowQPoundienr! i co8lbie 11604300rp8idk rSHASayi b NTCABIHF &gsg&ﬁ,teaél{)@f

the vehicle deflects the capture net 500, using It

o0 0L BSub e e SRS Vil O, b

el : r LN chanhsm i ncludes shear 10
amotl R AR € ot R OB REF ML PR R R0 P kR B SBFRL 05
to sheay t hereby permt he expansion of piston
804" of TRBER IARCHE P Sheh ifusms ax b abrb s B G Wit
h draujic fluid in cylinder 816 (FIG 8B). Shock
S“PP‘.B‘} E?Q%T“é’ﬁ?i %tﬂsfs?f{b"éa ARFQFdingtojoug aaa@ﬁta?féhwstemf?ﬂae preseat
i forczﬁ%f the capture net 500 may rotate shock absorber
isclases- ¥ S wcrRRed togeheckbenrber409 whish is aenpiod;to am enchap for
to pivot about a horizontal axis. Forces applied upon
exmn@gspg ti¢ Baokd002, which may 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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15 500 are thereby translated through the center of
stanchi on 300, which is solidly anchored in
foundation 320. Therefore, energy may be distributed
anong and absorbed by capture net 500, the shock

absorhers 800, j.oint, 700 and_t he stanchi on, 300. .-The .
enCQURST a?iﬁwﬁgjdﬂmﬁ%}'rﬁﬂ ?cﬁﬁaémﬁmﬁﬁﬁwwﬁag’@%

torgue protection structure as illustrated in Figures

of thy xehigles &be afpested show side views in a 20 conpressed
and expanded state, respectively. According to this
aspect , Thhevekallawdtirdfdhesinstalipdion wes L2ifeeteeptedingde pepterline of
sl eeve 818 which may be coupled to and travel with

the stanchions 38U The aptvrd @ct 300 veddl veis 26 dtctaall insiuded tppieable 510,
resi st deformation of the housing or other parts of

botterh eabls handabstar dable 530 8pated].5 deet hypart amdapoupledibyt sevére
capture net 500 exerts upon capturing a -14 vehicle

vertiaaidables 5480sphotg 15 Meetap @b S TR0 conbliactsd Gipaes het 800

sl eeve 818 may be nmade of any suitable structural

heighBiar3 Bkt The heigMITRleRaptate it SUOWIRD RHARM and teabibRedWas S

a side view which illustrates an energy absorbi ng

50.28 HRh&T Yhd RntePROob A0 aft 152/3956hed to fhe bORENR Yhe bottom

according to one aspect of the systemof the present 5
cobIEL PR & 0 Enialld I G AQRTTSod, Trlof PRIGHLO ol botom
cabldZi20 R 35 s 0 B bt o b B e P00 3 ©
cente EGhlnoey Roso it s abenisnMBkig ges anl Be derkey o1 4}
were(zairigtioshe i St Doton cibis 53y pesae etk CpBZd1

10 apot her aspect, tie back 1002 nay be coupled to net

530 weyp alfp sWagesgeels (not shown). Figure 11 is a side view

which illustrates an energy absorbing systemwth
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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support 400 arranged at a roadway according to one
aspect of the systemof the present disclosure. Net
500 is coupled to a shock absorber 800 which is

coupled to an anchor, for exanple, a tie back 1002,
bel ow ground | evel .

colflf e SRS 7 Rl ipaf covaie & ee-Bie veralgabisubfospaced
Q. bottom cabl e 520 are each coupled to shock
0

1'a S ér 800 which is coupled to tie back 1002 which
round |level in concrete 1004

'S enbeggled bel ow(g ] _
al ongsi de'° BRRIE P04 wereilorated d8 Heat imipnt of, and 3dbet &7 the opfside
¢ abl e 510 _and bottom cable 520 maybe coupled to any
oI the Hanchians 300, spthapelad(2dsighbefi4sfed(F0and ¢ inckes aod tdpssecuring
.1002. 20 An enbodinment simlar to that shown in
5 heightgfif fast 1 inghes andibasiors swatingindight of afect Dldchws. |t Wil |
be apparent to one skilled in the art that size and
t hi ckne$¥nobtetbiase sinaharvagy 5y uselhtioh lahd Mplicatias BRRON,
for exanple, the expected potential energy -15
embmdinenh tanstrabtial theltpleaysed RATthedh@EERRSB2D Yva8 Hedasifrafdsas Teet
as the expected size and velocity of the vehicles to

in divection velsitle 0 whb eravelins, 27 fedbbetiRed Etaddifont 566 2id 3’3‘% IeRPdeMES

12 feet centerline to centerline of the stanchions

300. Theneqpingues Bk nod Yoot b garéﬁtgeééfigﬁgrgcga%%ﬁ%f 9 inches

i ncluded top cable 510, 5 bott

0 bk led b .
10 and SADNE BhRERAGT e B RoRMAbb: AR InGRARA She pfes¥6r hing
1 t¥ { t hei gh 3
to ek Bisbibe ighgt 805 fofirfal 1B 730 SR §e1cB0tp hittne PleetadPog
; j +25 i.ngh ta.th Nt f th
P B A 008 S e R eret 2t A Bene. bot tom
: enterline of the capture net

cabl e ured. at e i
500, - iRk Ariirath 8b0 Soed e with about a 130,000 pownd

resistance with a 36 inch stroke and had an accumulator with a 5,000 pound retum force

15 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 2 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.
20  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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10 cable 520 were 1.25 inch 6x26 gal vani zed MBL 79
tons, the vertical cables 540 and center cable 550
were 5/8 inch 6x26 gal vani zed MBL 20 tons, and the
vertical cables 540 were coupled to the top cable 510
and bottom cabl e 520 by swage sockets. Cable ends 530

accomeodata Fembaltadiordighteningtabout Slapghéons3i¥s Boaungleave glapRii0d
510 and bottom cabl e 520 were coupled to the 15

had stiames diaawteB6D! fineches had Wwasibisinatedrof §8Gamp viatarial Gbeamits
bearing sl eeve 330 at points 2 feet 10 inches and 1

sleevk®80. 7 i nches as neasured fromground |l evel to the
cabl e center point, respectively. In an aspect where

shock aRsihRaddiR0k HoRiftRtiond RS itations theaftbent10 and
bott om cabl e 520 may be, for exanple, 1.5 inch

discl%%ir&m BS3ibleAn SicHRSHE atlodBlcaclRmis. Midlthfbfnend bemldestiodes

O may be 3/4 inch thickness. I n another aspect a 50

that ‘g.'l‘l&g.ltg tHe ¥ g?%g\hpéﬂgd ¥YosPffie g%eg%t&hﬁﬁloﬁné”ﬁxafr%@bmﬁced

ance st anchi ons ich may” i nclude top
ble 51 oLt o 2 520 and -16 center cable 550

Oﬂw% %E%&pﬁggmﬁ%éFm§%§??k§ﬁupIed by twenty-three verti cal
cabl es 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 pole 402 hei ght
of 4 feet 8 and 5/8 inches and top securing 5 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 enbodi nent
constructed, the hole used for the concrete base 320
was neasured as 15 feet

18-



in direction vehicle 30 was traveling, 27 feet between
stanchi ons 300 and 3.5 feet deep. The spring 424 used
had 1000 ft |bs torque, an inner dianmeter of 9 inches
10 and an outer diameter of 11 inches. Joint front
flange 702 included four_holes for bolting to shock
absor ber flange 802. Joi Gl AR flange 720 was wel ded
tﬁ gaarciﬁlng sl eeve 330. Pin 712 had a length of 10 and
ng A g8 and dianeter of 2 and 3/8 inches. The shock
absorbers 800 used were hydraulic with about a 130, 000
pound resistance with a 36 inch stroke and had an
?ccunulator with a 5,000 pound return force 15 for
Us & FicFEYpbIsbinp eystrsuenimpriingaph vehi cl e i npact. The
_ | engt h of shock absorber 800 was 97 inches extended
5 #RANEDL nches conpressed, with a dianeter of 10.8
inches. Stanchion 300 included a 2 inch thick stee
ginsemeeiainichllihadplad 16the asdhor; @ud Si de di aneter and was 94
i nches | ong. The stanchion 300 was reinforced by
iarsgpmrori merhawicallyicoapled @i théné ved frd@ible dWahédiornad a Wi dth
of 11.3 inches and length of 94 inches. 20 Stanchion
weisreini the Gengible boRMe! @icBuABIhYaDHpEA BSHIRE net upon application
approximately 3.5 feet deep below ground |eve 3%3

of at¥dseA HRShAAR ISR IoTRE Fhnki above ground |evel.

Beari ng sl eeve §30 mgéw%iémﬁgﬁ%F Beari ng sl eeve cl anp

10 600 had an outside dianeter of 18 inches. Sleeve
clanp flange 604 included two holes 606 to -17

C I} bolts r. tj ghteni ng apout stanchion

Zgog@%%%aﬁsgoﬂ\éﬁggfm?é‘%%% SPUISgher di anet er

i nches and s fabricated of the sane materi al
fhocti (AR ReRBTAR Sotrlodia e Bieodani (1 oanl

pdi fd' cations .and variations of the present
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 netbetween 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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5 disclosure are possible in view of the
above-teachings. It is therefore to be understood
that within the scope of the appended cl ainms, the
present disclosure may be practiced other than as
specifically described herein. -18 CLAIMS Wat is
clainmed is: 1. An energy absorbing system conpri sing:
5 an anchor; a net nechanically coupled to . the anchor;
Sandheenstgyabsarbing sysient elglagn I, &&sqﬁgbtﬁ? @%ﬂf@]ﬂé‘i}e FPBPT, At
frangi bl e connector, wherein the frangi bl e connect.or
arrangané sushithat at leest & pertion of the oek betvecen the anphon apdhie SERRCTIIH,
of at least a threshold force to the frangible
subsiotialygaillel @ Hkely Hrectimanf g wehible &o be sioppsd by heicBerg¥| ai m
1, further conprising: a second anchor nechanically
absorbdngdyeidmt 0 t he net, and a second support nechanically
coupled to the net, wherein the first and second
supports are arranged such that at |east a portion of
the 15 net between the first and second supports

63 PERSen@fiyab&ibih s 5 Rk o MdMim T, ¥rh¥RiH £daBlerdRl of haDst is 3.
The enerqQy absorbing system of claim2, wherein the

meciAhRalY {uPid o MHohf ofa jor WHdNSs BFipIAAS thel afictdry 0adway .

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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20 4. The energy absorbing systemof claim1, farther
conprising: a sleeve rotatably nechanically coupled to
t he anchor and nechanically coupled to the net. -19
5. The energy absorbing systemof claim1, wherein the
fgggor and the_zﬁggort are _arranged such that at .
¢ nerpahspiinesysteR Of plaim b% wheesin the gos henwdistahandiwuch,
support .is substantially parallel to a likely
wheg {qweged, dsflirpeted taped e anelisrhe st opped by the energy 5
absorbi ng system 6. The energy absorbing system of
claim1, wherein a cable end of the net is
nmechani cally coupled to a prong of a joint which is
Rolip¢ etrgymbsérbingisydtan of diginy 10, Tinthepomigisirgbsor bi ng
systemof claim1, wherein the net in a quiescent
8 padt eaiseeloeseting mectanikinC tensile force, and the
threshold force relating to the frangi bl e connector is
greater than the static tensile force 8. The energy
gb orbin% systemof claim1, wherein the frangible
1 ROCESY 30FRIPing S¥stern of glaigy ), whergin tipposg adsedgwering
absorbi ng systemof claim1, wherein the support may
mechgpispneludes 49aring. ower ed, t hereby raising and | owering
the net. 20 10. The energy absorbing systemof claim
1, wherein the support includes a post which may be
rai sed and | owered, thereby raising and | owering the
1fiefhe engrgy absorbing system of claim 12, wherein the post raise-lowering

mechanism inclodes a motor.

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

mechanism is controlled by a user.

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

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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11. The energy absorbing system of claim 10, wherein
the post has a distal end which, when |lowered, is
directed toward the anchor. 12. The energy absorbing
system of claim 10, further conprising: 5 a post
rai se-lowering mechanism 13. The enerqy absorbin
49.skherenery ebsorving systephesicdain lﬁh@hff;@gtthqél!@htﬂ Oémil?ﬂ% Gables
nmechani smincludes a spring. 10 14. The energy

are gisslonisally capdaddnacénteicablm 12, wherein the post
rai se-lowering nechanismincludes a notor. 15. The
ener gy absorbing systemof claim 12, wherein the post
rai se-lowering nechanismis controlled by a user. 15
16.Thtkaergp ebWybinPsRichi ¢T@land| fupthef coptprising12, wherein
the post raise-lowering mnechanismis controlled by a

td@bﬂﬁbz&%&hﬁtﬁpﬂ@%@ﬁﬂﬁ@bﬁn&%f Wb 6r RIORS @lleshatadbd inghe net.
system of claim 12, erein the post raise-Ilowering

20 nmechanismis controlled by a security system 18.
The energy absorbing systemof claim1l1l, wherein the

tpp| : g]rg,?ﬂ-sﬁ bl e coupl ed
gI; Tgbgﬁ%‘gg?%t"g" oé)&\s/)%rﬁlﬁf?ﬁgémggo- 1%‘_ The ener gy
[hin f [ JQ: [ lurality of
2Rl oo e halonfy Ml e O bidfo? 02 Y o7
cable. 20. The energy absorbing systemof claiml1,
further conpri sing:

~ 22. The energy absorbing system of claim 21, wherein the energy absorber is a shock

absorber.

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

braking mechanism.

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.

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,

22



5 a crossbar nechanically coupling points of two or
nore cables included in the net. 21. The energy
absorbing systemof claim1, further conprising: an
ener gy absorber nechanically coupling the net and the
anchor. 10 22. The energy absorbing system of claim
26, Therveegyrebsdvbing spstay oblaimr He further onginising: absor ber .
23. The energy absorbing system of claim 21, wherein
t nerossher mychahisdib@uplirg minthoftvo ng muechrniyisorids danged
The energy absorbing system of claim 21, further
on guawphorsi ng: a sl eeve rotatably mechanically coupled to

t he anchor and nechanically coupled to the energy
absorber. 20 25. The energy absorbing systemof claim
21, wherein the energy absorber extends in a

5 ORRlcnSfy SHNiAPLjeRhl of didhoh] Slnbophibie! Y di Tection

of a vehicle to be stopped by the enéergy absorbing

za\’ $in® MechatiicallP coublbRp RRGhYy MSHP) S¥ahin of claim

further conpristng: a crossbar nechani éally

Qﬂié?éﬂl ﬂ%j@ﬁ]{ ﬁ?éts% a%‘@?@%g‘ %g_e ener gy absorbers

arrange on an anc The ener gy absorbi ng
systemof claim21, further conprising: a joint
mechani cal Iy coupling the energy absorber and the

or erei.n the joj ivaots .on a horizont al
%g; ic[lilfe eﬁergy\/\'fa]bso&mg systemJ of cﬂ:tm 87, wherein the%omt 11;101%1885 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.
1)
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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28. The energy absorbing system of claim 27, wherein
the joint includes a stop plate, 10 which prevents
the joint from pivoting beyond a predetern ned angl e.
29. The energy absorbing system of claim 27, further
conprising: a sleeve rotatably mechanically coupled to
t he. anchor and nechanically coupled to the joint. 15
30. The energy absorbing system of claim 27, further
3D e esérgy absoebing systeheof chabm H awhereiningt is mephaninglly equpied to
of two or nore joints. 31. The energy absorbi ng system
the sifchéed A lafpoint avdreuRi 18vdLhe net is nechanically coupl ed
20 to the anchor at a point below ground | evel. 32.
The energy absorbing systemof claim1, wherein the
anchor is nechanically coupled to the net via a

5 S0 IRE bnergy sbsdrbing §YErefi B cthin 3 PR A& Ein A8t S YRcRMidlly 6dupledto
1, wherern net 1s nechanically coupled to the anchor
EPE I el. 5 34. The energy absorbi ng
the%&%‘?rearpn E%QW%‘J@?% n net is nechanically coupled
to the anchor at a point above ground |level. 35. The
ener gy absorbing systemof claim1, wherein the anchor
4278 PARRE Weding o or Shim A" EREE e ARESPL AthRYR! o
!
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 ésupport 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 first energy absorber nmechanically coupled to the
anchor; a second energy absorber nechanically coupl ed
to the anchor; a net nmechanically coupled to the fast
and second energy absorbers; and 15 a support
mechani cally coupled to the net via a frangible
cosment supportvdrauplednio temet,r angi bl'e connect or uncoupl es
the support fromthe net upon application of at | east
awhdrein thedirst and sewnd suipoéts ivcangidedeudhahatac least .a pdmtion bifithe
ener gy absorbing system of claim 36, wherein the

net Seprar the iRy Bed ScabSEchppoits spafs dnGiv@ItRdugh WEICE & Wehiale $hayd
and |l owering the net. 38. The energy absorbing system

pas@f claim 36, further conprising: a second anchor
coupled to the net; and -24 a second support coupl ed

5 to the net, wherein the first and second supports are

arranged such that at |east a portion of the net

BeLMBSRerk N Bocbliiid sy SRIARGSHRRY hihpiRAgS an area

roug rch a € nmay ~ pass. he ener gy

' t of ,cl ai 6., further.compri shng:
ARy Ry BB o infi o o sy B FE R g
n chanically, caupled to the first and second
thegﬁgﬁg§agﬁgﬁpﬂ3¥¥bﬁ%%ékx The energy absorbing system of
claim36, further conprising: a first and second j oi nt
nmechani cal Iy coupling each of the first and second

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

15 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;
20 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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absorbers to the anchor, wherein the first and second
joints pivot on a horizontal axis. 15 41. The energy
absorbi ng system of claim 36, further conprising: a
crossbar connected to the first and second energy
absorbers. 42. An energy absorbin st.em conpr | ingén
whergin g frangible gornestoy angiyples e syp fReef 4po 8&@?"5
to the anchor, a net mechanically coupled to the
of atd¢ast e ehreshald farcs tpibe frangiblerrapnestriaadcoupl ed to t he net

via a frangi bl e connector, -25 wherein the frangihle
whareicthe suppodiang tegastbaslppaed, therehy weisinged lowseng the net.
application of at least a threshold force to the
frangi bl e connector, and wherein the support may be
rai sed and | owered, thereby raising and | owering the

5 48€The eferdypabsdidingaspsiemof 2hain A faghawstmprising: cl ai m 42,
further conprising: a second anchor coupled to the

#8¢cond AfichoR cEuplcdtd ieURBARd coupl ed to the net, wherein
the first and second supports are arranged such that

%doﬁg%) pﬁ%ﬁﬁlg@{b@én&he net between the first and

secon port's spans an area through which a vehicle

T ' i6h o
T35t e o O B3B8 AP ApEBR i of

net hreri%fr:e%%%é: ﬁrlsl: %dcs%clzjd%ldisﬂ c}rtrs] %pasnls &Y Yea %ﬂguétn@bﬂ% vehicle may

10 pass.

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

an energy absorber mechanically coupling the sleeve and the net.

15 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:
20 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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15 45. The energy absorbing system of claim 44,
further conprising: a joint nmechanically coupling the
ener gy absorber and the anchor, wherein the joint
pivots on a horizontal axis. 46. A nethod for
absorbi ng the energy of an errant vehicle, conprising:
2ehaseis ithe fomnigitde eonnettoramcogdesdhe suppert fronicthe hetwhorcdpplitetion
vehicle is expected to pass, the net being
of apigest anhrestidld/ foramitp Iedidangiblaconnediarhy therechicie aainthe fokdeyof the
coupling the net to a support through a frangible
vehwtenis ratiférred thidGghuhe mef tb thdwnchsrangi bl e connect or
uncoupl es the support fromthe net upon application
of at least a threshold force to the frangible
connector by the vehicle and the force of the vehicle

j : r. 5 47.
IR I RRa T BRI eNT of JanTE, shfhel ARBIEIET o,
GRS Y i | the net to a second
supp%#%ug%ﬁ@]%%%é%ﬁ%{%&ﬁgﬂggi cally coupled to a
[ nd erein.the first .and second
SAERACENENE ecPRSAHNEGTI  ASecont Bt iand * 0T on of
the .net .between the first and seco supports span
il A S Sron SRPOr A e Lo LBt & pyioR ALthe
ener gy, a&ﬂsﬁor bi ng net hod of claim47, wherein the area
net he ??Eé‘r'? t 2 sgeongd SWRROFtS SpARS an a3 threugh Whjghypashicls mayg.
The energy absorbi ng nmethod of claim46, wherein a

Passg| eeve is rotatably nechanically coupled to the
anchor and nechanically coupled to the net.

48. The energy absorbing method of claim 47, wherein the area through which a

vehicle may pass is a roadway.

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

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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50. The energy absorbing nethod of claim46, further
conprising: arranging the support such that at |east 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
absor bi ng nethod of claim46, wherein a cable end of
the net is mechanically coupled to a prong of a joint
SEhTereniesgycabaqbing methadef daimhie; wherin tsonet Tine quiessenj slate
absor bi ng net hod of claim46, wherein the net in a
exerlg disel¢ ediisils foadeg andthe tirsshdidsforte irdlatiny e itheefrdngivieconaendor is
the threshold force relating to the frangible
greatePIMRERcQtatic Sensflé @3k€r than the static tensile force. 5
53. The energy absorbing nethod of claim46, further
conprising: attaching a cable as a frangible
connector. 54. The energy absor bi ng nethod of claim

s30Tl ot o S BITR Tl ol SRR, ght of a post

of the support anging a e| ght of t he net.

atthchins gcgtgg éﬂfé%k)ﬂ% thod of claimb54, further

conprt si ng: €i ght of the distal end of
the post in a d| rection of the anchor. 15 56. The
ener gy absor bi ng rret hod of cl ai m 54, further

h f th t '
SR RS et Siibd o 8y RensoBPBRRE: et hod o
itpwrps it At

535. 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.

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.

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

changing the height of the post based on input from 2 user.

-28-
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58. The energy absorbing nethod of claimb54, further
conprising: changing the height of the post based on
i nput froma user. -28 59. The energy absorbi ng met hod
of claimb54, further conprising: changing the height
of the post based on input froma train-sensing

¥Pe Thaeies gy abs6fhinglinethed of ¢yimedss Gntliencommisipd of cl ai m
54, further conprising: 5 changing the height of the
plemigind sisebeiglit of fpiosf ba0¢d ¢h iBS@ ¥ ¥ tradSdefithe Bdchalib@.
ener gy absorbi ng nmethod of claim46, wherein the net
includes a top cable and a bottom cabl e coupled by a
plurality of vertical cables. 10 62. The energy

GBOTRY dhieRgy ABRbAE AEth6d 6f dRifkls4, ﬁi@&g&odangde;glg?' urality of

vertical cables ™ are nechani ca 0 a center

c?‘,g{%“% o) % ' tggg- im 46,

ur etP %81 P&sﬁﬁgéﬁgﬁggﬁpﬁgugoﬁ&s gf Lyr?gégﬁani cally
coupling points of two or nore cables included in 15
the net. 64. The energy absorbing nmethod of claim46,

e R e A S Y

f clai m64 rei .Sl eeve rotatably nmechanically
and 3] &B?’é’?ﬂerfé’m%ﬁ&apgﬂg‘?ﬂgv%ﬁ@lj?ﬁ%?osor ber. -29 66.
The energy absorbi ng nethod of claim®64, wherein the

energy absorber extends in a direction substantially

arallel to a likely direction of a vehicle to be
62.{]31,9 gaergy 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 includéd in

the net.

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

mechanically couples the net and the anchor.

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

mechanically couples the anchor and the energy absorber.
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67. The energy absorbing nethod of claim64, further
conprising: 5 attaching a crossbar nechanically
coupling points of two or nore energy absorbers
arranged on an anchor. 68. The energy absorbi ng nmet hod
of claim®64, wherein a joint nechanically couples the
66 riBreppnerdysabsdrdinganethdds ciain 164y wherein théenshgyr absotbariertends in
joint pivots on a horizontal axis. 69. The energy

a direi6w Elbsbatiagy pasiicdto £likdyriiedtionbi ethiclé hebq stopped.
includes a stop plate which prevents the joint from
pi voti ng beyond a predeterm ned angle. 15 70. The
ener gy absorbi ng nmethod of claim68, wherein a sleeve

ﬁﬁ.grgét@g% abiRBINR AR of Bl SrhlioRbeE: and the

_ e €nergy absorbing of “cl ai m 68,
- CiSi0g:
ARG & AT e fbical] bRk Blinf (715 B Ripe EEhiT ghiolcrs
nmef hod for absorbing the energy of an errant vehicle,
arrang G posi ti oning a net across an area through

which the vehicle is expected to pass, the net being
nmechani cal ly coupled to an anchor, -30 mechanically

coupling the net to a support through a frangjh|e
68 dhgenergy absprbing sneihngiof glaim 64, vdhcgein a@mbmg%gﬁlg y couples
t hereby changi ng the height of the net, wherein the

the exergingfisbrber awshihe gnchor,gndéoupl es the support from the net
upon application of at least a threshold force to the

wheesig ilisl jeint pivesanerhooyortilaxisehi cl e,

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.

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 ¢laim 68, further comprising:

attaching a crossbar mechanically coupling points of two or more joints.
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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5 wherein the force of the vehicle is transferred
through the net to the anchor, wherein a sleeve
rotatably mechanically couples the anchor and a joint,
and wherein an energy absorber nechanically couples
the net and the joint. 73. An energy absorbing system
c Wﬁ“@?%‘mplleg theaisktoraoruppers Hrenighg fengibipconnestersarfdor
restraining a vehicle, the restraining neans being

c BhAISiRE Lt beight pEa auppergytherghy chanizing thedmight oftheneip| e t he
transfer of energy froma vehicle inpacting the

r whereiithy frgeitie aomector wivoupleethy wuppasicrdm thg neP@a applitdtion

neans for supporting the restraining neans in a
of 33 dgistrai thresholdc&drye todhdfangitlacomttcloy bpthe vélicle) r ant
vehicle until the application of at |east a threshold

f wharein ke folee of @t vehild i6 trafierrédihiotgh the M8t RE hchdi4 -
The energy absorbing systemof clarm 73, further

cwhgp¢in aislagiie mﬂﬂ%frﬁéhaﬁﬁ!aﬁi/ Ebiphg tﬁ%cﬁ&%h& @g&hﬂ Ql%cge ans

to rotate about the energy absorbing 20 neans.
“higeréiin g %rg%bﬂﬁwef‘ﬂle&}éﬁfcﬁﬂ% Bdupfes i Nef §[td th! _Lotiﬁ’t.e r
conprising: nmeans for pivo |n£ the restraining neans
on a horizontal axis. -31 76. The energy absorbing

systemof claim 73, further conprising: means for

e A B S bFRBHBE i ng? "o anchor:

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 systera of claim 73, further comprising:

means for pivoting the restraining means on a horizontal axis.
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a net nmechanically coupled to the anchor; and a
support nechanically coupled to the net, wherein the
anchor and the support are arranged such that at | east
a portion of the net 10 between the anchor and the
support is substantially parallel to a likely
direction of a vehicle to be stopped by the energy
absorbing system 78. The energy absorbi ng system of
. Thererigtgy dhserbingrsystermofickim §3, fusthereompy§ingbsor ber
nmechani cal ly coupling the net and the anchor. 15 79.
niéems Erenging ald owering tisy/sapportiad medmi m 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 A8CnerEHabRRAEYysBnS B5iiprithgs Y St em of claim 78,

further conprising: a sleeve rotatably mechanically
GoaRh&d to the anchor and nmechanically coupled to the
ener gy absorber. -32 81. The energy absorbing system

9{@%&},%2&&5@@5& '%lﬁch%f‘ y absorber extends in a

|rect|on substanti a ypara to a likely direction

%tp&lgﬁ%gahg Q&pl@& HetbY the ener gy absor bi ng
he “ener gy aeb*sor bi ng system of cl aim 78,
{VH&E %e EIR!I dnﬁltﬂegmlpgoxgner gy r&gﬁlgf &%asya n%&g&ll bffile Ir:]let

WO oOr ers arra

10 betwcen ttf}e arichor and the support is substantially parallel to a likely direction of a

15

20

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.

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.

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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83. The energy absorbing systemof claim 78, further
conprising: 10 a joint nmechanically coupling the
ener gy absorber and the anchor, wherein the joint
pivots on a horizontal axis. 84. The energy absorbi ng
Xs%en1of claim 83, wherein the joint includes a stop
Sl 2t Energy AbTiihs St of slaim . iereimbbe sherey Absgriisegxentls in
a2 ggedeternined an?Ie._15 85. The energy absorbing
a digerdpp sHbsEntiallyipagatiel togikely directien eflguyehicle fodbe stopped by the
. mechanjcally coupled to the net via a non-frangible
CneRyAREEPBR SYS. The ener gy absorbing system of clai m
85, wherein the non-frangi bl e connector 20 expands
upon application of at |east a threshold force to the
non-frangi bl e connector. 87. The energy absorbing
5 83.siheenargy abisabingBSystenhef dddith 18D frheconipiRfigh| €
connector contracts upon application of at |east a
tahorasshu ntbclimicalty toupling poRis 41tab St Rlofe SRANEH mé%
88. The ener gosm%bsoﬁr %ﬁgrll)g syst em of ?T%?m 77%8‘\[3%& el ed
on ahlagcipport i ncludes a section nechanically coupl ed
to the net, and the section separates fromthe support
upon application of at least a threshold force to the
section. 5 89. The energy absorbing system of claim

‘ VSRS har, | ed

3 The By Soa S OB L 3R ol 75, B BmPOEE e not
in,the. first.. ) .

AR o Sl SRS RTSHERSL 25,2720

10
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 comector.

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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15

20

10 net between the first and second supports spans an
area through which a vehicle may pass. 90. The energy
absorbi ng systemof claim 77, further conprising: a
fast energy absorber nmechanically coupling the net and
the anchor, 15 a second anchor nechanically coupled to
the net via a second energy absorber, and a second
support nechanically coupled to the net wherein the
g8l Thd erargl, staomi sysemgyf chiva 67 pwhereiarthe smpatlgtemd%m sgction
direction not substantially perpendicular to a likely
mecEinicAly tGUp16d todhe/Rdl] falithd ol seharare trobithé hpperepay
absorbing system 20 91. The energy absorbing system

appiRhtidtl FalMea a thHkidIg for6ORBIhd fkiéh, a first sleeve
rotatably nmechanically coupled to the anchor and

mechanically coupled to the first energy absorber,
-34 wherein the first sleeve rotates about an axis of

h ek t. 92. An

TSR BB ol Pt il ol 12, 0%,
t h I d.to th h d

ggFﬁB% C |ca hegﬁ?&?l{%tgﬂﬁleg toet zﬁgcng{ \{:Eere?n t he

anchor and t he support are arranged such that at | east

3555004 FUgROBOMMEH Rete net;

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

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;

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.

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,



bet ween 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 -35
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 avehicle to be stopped by the energy absorbing system.—
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