1 4 Novenber 2006 Energy Absorbing System BACKGROUND OF THE | NVENTI ON Thi s
invention relates to an energy absorbijng systemthat can be used to

di ssi pate unwanted energy such as, e.g., the energy of an ﬁrra t é{éﬁfgcl e.
The system can be used in a variety of applications, intit "I'}i‘f | ane

traffic control, drawbri dgﬁrerﬁ %Iz?]sér ,gggg,gt el crash cushion

applications. In one applicatio mis . used to prevent a vehicle
fromcrossing a railroad track while the warning gates are down or there
is atrainin the area. The problem of vehicles inproperly crossing
railroad tracks is becom ng nore pronounced due to a rise in both the
aver age speed of trains dBACKGROUNDOFHEHEONVENEION| es on the roads. For
exanpl e, a new highspeed rail -line has recently been put into service on
~the east coast of the United States, which passes through densely

popul at ed ar eathis rvadlidn refatds tsyast@eagyfahsomi@/wstanngramdm iod esed tbom cr ossi ng
the track sfactory.

! ort une tines have, prove sat|
Tradi 1 ondreigaie vBRRBRH oy sl B F oy B RSP G RO TSR ot cer a
‘train Cond:arg;ees‘ed!mlar\raaetyoeamicahonm, inkludioig HID\(blanetnaﬁmcdn&olt hat i s out of
control . (ghﬁrdvehl cle barriers h@ beeg%qo ) [ but ortre ve sol ved
the probl TRVPHIGES: AL 9a$Ra Pr Fash SsnaliGe nan& °88rﬁ?8 BM%° practical .
Thus, ol dsystems s useddo gmverstammﬂ-omlcrdis}smgrmm’dlroedmmmmyetherwéromgpr ot ecting
rail road CrLoss ‘%’ lfh P: | NVENTI ON I n accordance with a first
aspect of 9HeSr W ‘?Wé%ﬂ 8RN PKFE2i s provided an energy absorbing
system conprising: fixing means for fixing a vertical axis; shock absorbing
means- connect forces while

oo o ar ounthe FebBE drehPRs TRaRBamt s 05 PlbiaAacks BBl ARG moan.
connect edpronodrited she tka &bs mrtﬁuthngrerm;erme dpeed pf eainnbindity teer pamgeosf of the
shock abs\?(-{h?cle]sgonw?rgr}gad'snr:or examp?e a new hrghspeed rail Ilne has recently been put '
~ into service on the east coast of the United States, which passes through densely
- populated areas. Traditional systems for preventing vehicles from cros'sing the tracks
at mopportune times have proved Iess than fully satrsfactory Tradltronal gates canbe
bypassed by impatient drlvers who don t yet see a train comrng, and, in any event,

~will not stop a vehlcle fhat is out of control. -

Other-vehicle barriers have been proposed, but none have solved the problem‘in a -
' ]mann_er that is both feasible ahd commercially practical. Thus, old- fashioned gates

-are still the most 'comm'ori system for protecting railroad crossings.

| .SUMM_ARY_OF THE INVENTION

_ In accordance with’ a first aspect of the present invention, there is provrded an
energy absorblng system compnsmg o ‘
fixing means for fi ixing a vertical axis;

shock absorbing means connected to the fixing means; for absorbmg'

_tensile forces while rotating around the vertical axis; and
threshold force secunng means connected to the shock absorblng
. means, for preventing expansmn of the shock absorbing means until acted
upon by tensile forces’ of at least a minimum threshold_force, yvherein t_he




upon by tensile forces of at least a mninmumthreshold force, wherein the
| a 4 Novenber 2006 shock absorbing npans is linearly translatable in a
direction parallel to the vertical axis. In accordance with a second
aspect of the present invention, there is provided an eneNgyempE e8P ng

syst em conpri si ng: éhd@keasdrsngsnéahe i§ lindafg transetableGile distton pei@Rktabsor bi ng
means connect e@l to the fixing nmeans, for absorbing tensile forces while

rotating arounfleREICHES cal axis; and threshol d force securi ng neans

connected to the shock absorbing nmeans, for preventing expansion of the

shock absorbi ng nean untj| acted  upon b% tensile forces of at |east a
c

m ni mum t hr esh®l 8CF%9aNEE W2 r3iSEOPM 3SBERS %B%Pﬂb'rﬁ‘éﬁﬁ‘fg‘ i BeI§ ffear | y

t ransl at ap;loeme@aaeﬁlb,rge@,bg@amggg,gbhﬁlon{gpgsﬁq@e vertical axis, and wherein the
shock absorbing neans is expandable in.a substantially orthogonal

direction relative @’W‘Qrﬁﬁaﬂﬁeﬂ:’ff’&%ﬂaé’&"t@af #§: accordance with a third aspect

of .the present i nveéﬁdc@%bsérbm?%é@snfoﬂﬁecﬁ@dito e I E¥ari) $6 4bsBiry st em
conprising: fixi n% nmeans | Xing a vertical axis; shock absorbing nmeans

connected to tFBSIKRICRY Whte Frlatinggrouikihe yeigal @dsné&Md e forces while rotating

around the vertical thashsld @R éémﬁﬁ@%@brfs%&ﬁeéea%l g RRRSabeemrRcted to
t he shock absorbi ng ' neans, for preventing expansion of the shock absorbing

~means ‘until ach&#™ Jﬂoﬁewtpgr%‘PF%s’?'bPﬁg? Frockabpring meait Ml At eshol d

force, wherei nygdneby sémné«f@bes)bbhﬂea@panﬁmmnethﬂé@h&@%ﬂ%eumereﬁﬂr@ ance. In
accordance witha fourth aspect of the present invention, there |s provi ded

an energy absc¥BChGPeyeingneditisi lseaty t*’\aW?tﬁelerﬂBélwg'@‘ﬁ'PnfRaﬁ"ﬁbt°d heerti cal
axi s; shock abaotidl BdisTBAD SwhSRIE HeCshdcR dbasrbfdgxmeeqsreae‘qganaeme ahsor bi ng

.substantially orthogona[ drrectron relative to the vertical axis.

In accordance with a third aspect of the present invention, there is provided
an energy absorbing system compnsmg
fixing means for fi xmg a vertical axis;
shock absorbing means connected to the fixing mearis, for absorbing
tensile forces while rotating around the vertical axis; and o
_ threshold force securing means connected to the shock absorbing |
~means, for preventing expahsio‘n of the shock absorbing means Unti['acted :
S upon by tens:le forces of at Ieast a minimum threshold force wherem the

' shock absorbrng means has a 50,000 pound resistance,

In accordance W|th a fourth aspect of the present invention, there is provrded -
S an energy absorbmg system compnsmg ‘
' - fixing means for fixing a vertlcal axis; . _
shock absorbmg means connected to the fixing means, for absorblng
7 tensi_le forces while rotat:ng_around th_e vertical axis; and .
A,thres'hold'force securing means connected to.the shock absorbing rneans, for -
preventing expansion of the shock a'bs'orbing means until acted upon by tensile
- forces of at least a.minimum threshold force, wherein the shock absorbing means is
8 connected to a rotating means for rotatlng about the fixing means, and whereln the.

' rotatmg means comprises a beanng sleeve,




tensile forces while rotating around the vertical axis; and threshold force
securing nmeans connected to the shock1 absor bi ng neans, for. preventing
expansi on of the shock absorbi ng rreans until acted upon E&/ tensile forces
of at least a. mininumthreshold force, wherein the shock! B #8%eans
is connected to a rotating neans for rotating about the fixing neans, and
wherein the rotating neans conprises a bearing sleeve. |Ib 4 Novenber 2006
In accordance with a tifth aspect of the present invention, there is
provided an etH%ﬁ 'Et-Lé‘ﬂrtr? det'bidh Fés%hrgﬂverftrbﬁ tH er]?ErrtﬁndfeQr nfixing a
vertical axis ock absor ans con ect tot I XI hg means, for
absor bi ngenetfmsptfblﬁgm@t%n mei@lﬁgyt ating around the vertical axis; '
threshol d force segfie qg,sf g&{%a&@ the shock absorbing neans, for
~preventing expansion gf t orbing neans until acted upon by
tensile forces of eﬂwocteabsorbrnmmﬁamampnmcé@m eflgingameansd far @bgerbingr ot ect i on
means for add't@ﬁ’sr@f@’d&é%ﬁﬁe ro?éttng%%tlhdttﬂeb&ﬁ aﬁ*&?ﬁ absorbi ng means to

resi st deformation rque upon t ock absorbing neans.  In
accordance with a ghiesholddpeet sesuringenganeseannettad datthershoch@beorbimgpr ovi ded
an energy abs g£SY. ertical
axi s; shock agé%érr% f& %gér?s“ﬁg Eéer?t’%}gd th'aa"éﬁt&glf :agétﬁﬁr qg?tésdsxt"@? aab}séorbl ng
tensile forceslnﬂﬁlb[t/éenﬁd@&fp@ﬁgd@i!ﬁ@ﬁtlﬂ Hhmmvelrthte@aﬂdéw‘%,,ﬂﬂdorque pr ot ect i on
means for adding sty

resi st deformation d@gétgo&% @”{@?gfﬁf&d %(}rtdwﬁn&mﬁh}akepé@g’grk& ng rreans and
t hreshol d f or Gbseddwr mﬁgnmmss@odﬂfemaélantctuet vethehtongueabparr tt'ienghockrreans,
for .prev.ent_ingab%@%%%sof t he shock absorbing neans until acted

In accordance with a sixth aspect of the present invention, there is provided
- an energy absorbing system comprising' ' |
-fixing means for fi xrng a vertical axis; ,
shock absorblng means connected to the fixing means, for absorbrng
{ensile forces while rotating around the vertical axis; -

' torque protectlon means for adding structural strength‘ 'to the shock B
‘absorbing means to resrst deformation due fo the torque upon thé shock |
_absorbing means; and ' ' ‘ ' _ '

threshold force- secun'ng mea'ns connected to the shock absorbing_

| means, for preventing expansion of ttte shock absorbing means until acted

Vupon by tensile forces of at teast a, minimum threshold force, 'whe'rein the

~ shock absorblng means is connected toa rotatrng means for rotatmg about:
the fi xmg means '

_ " In accordance wrth a seventh aspect of the present mventlon there is.
prowded an energy absorbmg system compnsmg _ |
' fi xmg means : for' : f xmg a vertical ‘akis
shock absorbing means connected to the fixing means, for absorbmg tensile
' A ‘forces while rotating around the vertical axis;
_ threshold force secunng means connected o the shock absort)ing
means, for preventrng expansion of the shock absorbing means until acted

upon by tensile forces of at Ieast a minimum threshold force and



upon by tensile forces. of.at least a mninumthreshold force, wherein the,
shock absorbing neans is connected to,-a rotating neans for rotating about
the fixing means. I n accordance with a seventh aspect of pr esent

i nvention, there is provided an energy absorbing systentédﬁwﬁmgﬁﬁam6f|X|ng
means for fixing a vertical axis; shock absorbing neans connected to the
fixi.ng means, for absorbing tenS|Ie forces while rotating around the -
vertical Essirgininghineantoreniesiedelosibe el aheathiog Jaeanse ferdahserting: fosersc k

absor bi nganmrtsansfé?ﬁndor&asﬂtd e s%esesgeem fmééts %ﬂ@%ro%ﬁﬁ%@'sﬂ&ik”eans

until acted wupon by tensile forces of at a mninumthreshold force;
and 1c 4 RpAshipemea0ddB the sypRwEl MEaRF neans connect ed to the shock absorbing

means, for absgr BLOgddRECRRN at?ﬂs.dhﬂt afsbeéisafetr[;a BebsBAI GRentich, {igreSROCK

absor b| ng nmeans, and throu e shock absorbing neans to the support
means. | nPEYided @ sperayiabon wgéwgtﬁmrpoamé@g of the present invention, there

i's. provided an eneggy, absqﬁg‘% fad sysgem cgmqgl sing: fi g;é,tﬂgameangx,gor fixing

a vertical axis; shock absorbing means connected to the fixing means; for
absor bi ng t ensshask abé@fé)@s mpanseconpeeted tytherfinggmesans, Jerabsedingtensgie

threshol d force&RGHIE ﬂ?gaété PRELHE Iéx%the shock absorbing neans, for
€ shoc

preventing expansion o absor means until acted upon by
tensile forces. of a‘th"qséaﬁltfOéPerrFﬁ?ﬁHﬁtU%mW“és@RﬂnQCfﬁdrf@ethemcke@ﬁ@@tﬂﬁu ng neans

connect ed-to t ga®geKp %péﬁfnﬁoé@aﬂﬁd;tgr%{)ttfe"ého%?%%@r‘b% rfngér‘fseﬁntll%%%df or

transferring forces to the s means hrough the shock
absor bi ng neanspwmﬁssﬂstfwm@ofrﬁésastamemrrhthmbo@ﬁ@r@nmﬁsorbl ng means is

connect edrds@aiRing th&drsNeorieaRs thhe ALH h%r@ﬁ%%eér@e cﬁ 'éﬂsﬂ%ldqaﬁﬂ?ée and

wherein the resStraini nfg means conprises ca extendl ng substantially
hor i-zont a@mq,fqrﬁra@stggm orces. {o the shock absorbing means, and through the shock

absorbing means to the fixing means, wherein the shock absorbing means is
- connected to a rotating means for rotating about the fixing means, and vtrherein the
_restraining means comprlses cabte extendlng substantially horlzontally in a wave
pattern- with vertical amplltude havmg peaks, valleys and mldpomts wherein
tangents of the wave mldpomts are at ieast 90 degrees from tangents of the peaks

-.and valleys.

In accordance Wlth a nlnth aspect of the present invention, there is prowded
o - an energy absorblng system compnsmg
| t" ixing means for fixing a vertical axis;

- shock absorbmg means connected to the fixing means, for absorbmg .
 tensile forces while rotatlng around the vertlcal axis; _ _ -
threshotd force secunng means connected to- the shock absorbmg ‘

" means, for preventmg expansion of the shock absorbing means unttl acted

- upon by tensde forces of at least a mlntmum threshold force; -

- torque protectlon means for addlng structural strength to the shock
absorbmg means to resist deformatlon due to the torque upon the shock
absorbmg means; and '

_ restralnlng means connected to the shock absorbing means, for
absorbmg forces and for transferring forces to the shock absorbmg means
and through the shock absorbmg means to the fixing means, wherein the .
shock absorbing means is connected to a rotatlng means for rotatlng about
the fixing means. ' ' ‘



pattern with vertical anplitude, having peaks, valleys and m dpoints,
wherein tangents of the wave ntdp0|nq are at | east 90 degrees from
tangents of the peaks and valleys. In accordance with. a ninth aspect of
the present invention, there is provided an energy absor BiN®ye®Ye;006
conprising: fixing nmeans for fixing a vertical axis; shock absorbi ng neans
connected to the fixing nmeans, for absorbing tensile forces while rotating
around the vertical axis; threshold force securing neans connected to the

shock absor bi ng, adB@ffkhce fm@t‘h @feswﬁésdeegoeﬁes@eﬁﬂ.n%nttohethsteslsr i bi ng
nmeans until acted tensile forces of at least a mnimumthreshol d

force; to?ﬂG@eﬁSVép%gtﬂéﬁiwtéﬁlr@nt%lﬁmﬁdd| ng structural strength to the shock -
absorbing neans to peginshicdef ormation due to the torque upon the shock :
absor bi ng neans; and restraining nmeans connected to the shock absorbing
means, for absorbi AGhPEraEebERd for transferring forces to the shock

absor bi ng means, aQ%eéFﬁ‘ié)élgé\/et J&%tétﬂé"étﬁolﬂ%oéx% &Qhé‘%t%ﬂéhléﬁ’ wHefeif e N9

means,; wherein the shock” absorbi ng neans I's connecte a rotating nmeans

for rotating aﬁmfkabsw@ersﬁpn@eqtehmhe bepringrespyab#d 2006 | n accor dance
with a tenth aspect Oshéé?epiﬁr %ér%@ctéd"f@%boghoélsﬁ] ﬁorb%sor Gty ener gy

absorbi ng system corrprl sin a stanchi on; a beari ng
sl eeve rot at abPXPa8BIE0f e $hack absorbercurdil asied upen byirnsis fﬁrfteﬁeOf a legsk

absorber is coppaskReh fhfeshBR fg@ari ng sl eeve; and a shear pin connected to
t he shock absorber which prevents expansion of the shock absorber until

act ed- upon by tensile forces of at |east _
In accordance with an eleventh aspect of the present invention, there is

provided an energy absorbing system comprising:

a stanchion;

a.shock absorber;

a securing mechaniSm that prevents expansion of theshock absorber

-until acted upon by tensile for'ces of at least a minimum threshold force;

a bearing sleeve rotatable about an axis of the stanchion, wherein the
" shock absorber is connected to the sleeve; o

a res'trainin'g‘ net connected to the shock absorber; and

a shear pin connected to. the shock absorber which prevents
ﬂ 'expansron of the shock absorber until acted upon by tensile forces of at Ieast,

" a m|n|mum threshotd force.

In accordance with'a ttNeIfth a-spec't'ofzthe' present invention, there is provided '
- fi irst and second energy absorblng systems each of the first and second energy_
: absorblng systems rnstalled on an oppos:te side of a roadway that lntersects rallroad
- _tracks ina ra:lroad crossing safety system and compnsmg , -
_ ground retractable restrarnlng means for restraining automoblles from .
‘.crossmg the railroad tracks “the restralnmg means extending across the roadway
_ between the energy absorbmg systems on each srde of the roadway;
' . shock absorbing means for absorbmg forces -applied to the restraining means,
- the shock absorb;ng means being mounted on the fi xmg means to rotate around the
' vertlca! axis; and ' ' '




a mnimmthreshold force. In accordance with an el eventh aspect of the
present invention, there is provided1 n energy absorbing system
conprising: a stanchion; a shock absorber; a securing nech t hat
prevents expansion of the shock absorber wuntil acted upoﬂggyeé&ﬁﬁﬂqoé
forces of at least a mnimumthreshold force; a bearing sleeve rotatable
about an axis of the stanchion, wherein the shock absorber is connected to
the sl eev@:thrgsheldforse sepyingemeehanisat eeecieditndhe Bhesk alsodepareventing a shear

pi n connegi@thsion. oftt'ﬂﬁ $Hoek anahiBer DRl ML DpdH ‘B\j’%@ﬁﬁle 1818 fNedtt 4 he shock

absorber until acted upon by tensile forces of ' east a m ninum

't hr eshol dMiRipeeE thiashald é@iﬁeafm%ewtmreatrewegfrmerrﬂnaeseeﬂseﬁr harsashpe ealdet
invention, there is provided -first and second energy absorbing. systens
each of the first and second energy absorbing systens installed on an
opposite side of a MoaRsREdR "Fﬁatthqu%é'@éﬁtespﬁﬁﬁ ofrtggaresenta@k@ttrpn, tRersai | r oad

Crossing %%fr@&r&ecﬁé(ﬁéﬁé?%ﬁﬁﬁbd?&ﬂ@sys‘{érﬂ%omgerH@d retractabl e restraini ng means

for restraining auto from crossing the railroad tracks, the -
restraining means eREEMENAGE across the roadway between the energy
absorbi ng systems ogsgaddusbaerof the roadway; shock absorbing means for
absorbing forces applied to the restraining nmeans, the shock absor bing
means ‘bei ng mount ed?@§ACHHE m%haﬁﬁnh@ar@et’W$§mﬁr§'0&rQ5mﬁjSWb abg@rbef cal

axis; and le 4ur||\t9‘é§t‘§9%bo@99€ens@e foRI 9l dadiey rﬁﬁnrﬁ@rﬁ‘tﬁﬂeéﬁbl SRABheM

_connected to the shock absorber preventing expansion of e shock absor ber
unti | - act @gaupion refaciiemalIpast aqogion o theasysiesainto e Qﬁﬁ’uﬂdrrum t hreshol d force;
wherein the restrai ning nmeans conprises horseshoe cabl e. n ac‘cordance W th

a th| rteenth aspect of-the present invention, there
_ In accordance with a fourteenth aspect of the present invention, there is

energy absorbing system comprising:
a stanchion;
- a shock absorber ,
a secunng mechanlsm that prevents expansion of the shock absorber
until acted upon by tensile forces of at least a minimum threshold force and
- means for retractmg at Ieast a portron of the stanchron into the ground

In accordance W|th fi fteenth aspect of the present |nvent|on there is prowded -
o -an energy absorbmg system compnsrng |
| ~ a stanchion;
~ a shotk absorber - .
-a secunng mechanrsm that prevents expansion of the shock absorber |
until acted upon by tens:le forces. of at least a mmrmum threshold force .
' wherern at least a portlon of the stanchlon is retractable into the ground '

In accordance with a sixteenth aspect of the present - rnventlon there is
-fprovrded an energy absorblng system comprrsmg
a stanchion;
a shock absorber;
a securmg mechanrsm that prevents expansion of the shock absorber
untll acted upon by tensile forces of at least a minimum threshold force; and
a bearing sleeve vertically slidable on the stanchion, whereln the

shock absorber is connected to the s]eeve




is provided an energy absorbi ng system conprising: a stanchion; a shock
absorber; a securing nmechani smthat prr?vents expansi on of the shock
absorber until acted upon by tensile forces of at |east ?f\@' ni gura{)g
threshol d force; and mneans for retracting at |east a porffSHeBPeE4M%syst em
into the ground. In accordance with a fourteenth aspect of the present
invention, there is. energy absorbing systemconprising: a stanchion; a
'shock absorber; a securing nmechani smthat prevents expansion of the shock
absorber unti b

t hreshold for c‘e1 g&'toﬁgngrggﬂtg C?E%}ﬁ%ractalg%&&%f%eg eﬁ@ﬁg?@ioglhme?yﬁte

st anchi onpriowided ehengroyabeorbing saretemdmm"eln@rth fi fteenth aspect of the
present invention, %Qﬁar !bﬁt provi ded an energy absorbi ng system

- conprising: a stanchion; a’'shock absorber;. a securing nechani smthat
prevents expansi on ashedkeabshibek absorber until acted upon by tensile
forces of at |east Q%% r.ei portlon
of the stanchion |sgr€'g%lmn ta{n@ﬁ?@ﬁgbﬁmwﬁgsﬁp& %ﬁ 0z(t:tl‘(’:éor é:ké%ﬁééﬁbf@h

si xt eent h aspeentil etted bpop by taenile iomﬁsrwablnastta'mmurs thrpsloid theck;an ener gy
absor bing syst em COTRL fid\oed BEAMILOM A HIOGHNEIBALAGE wikrSR M | N

mechani sm t hat prevents pansi on absor acted upon
by tensile fore‘wk@bsenbet sassinnected o thmbeamneeﬂﬂﬁlve, isdndeguliamad ds breis i ng
sl eeve verti ce sée‘das%t% on the stanchion, wherein the . shock absorber is
P

connected to t eeve
a ground retractable restraining net connected to the shock absorber;

wherein the minimumn threshold force exceeds a static tensile force exerted by the -
restraining net in a quiescent state upon the shock absorber; and wherein the
minimum threshold force is less than dynamic tensile forces that the net would exert

~ on the shock absorber when an automobile collides with the net at substantial speed.

Also disclosed is an energy absorbrng ‘system mcludlng a stanchron a
beanng sleeve rotatable around the stanchron one or more hydrau!rc shock
- absorbers in its compressed state connected to the sleeve a threshold force
“securing mechanism connected to the shock absorbers and a ground retractable

restraln:ng net connected to the shock absorbers wherein the secunng



- exert on t

4 Novenber 2006 In accordance with a seventeenth aspect of the present

I nvention, there is provided an ener%y absorbing system conprising: a
stanchi on; a shock absorber; a securifig mechani smt hat prgglpnts,ex nsi on
of the shock absorber wuntil acted upon by tensile forces é’gp

m ni mum t gresheld rgfr&feﬁﬁ: e%ghgéagt‘%eﬁsﬁc?cﬁads%b%@%g a%%%%o"f‘n%ji&n%ﬂeof t he

st anchi on, wherein the sor connecte I'ng sl eeve,
i s hydr auforessagfcatileast hingmurg dingslesid é@“ce,t\aineremethg myoimiim trestoidfsires

restraini gg.-net ,GRRRS, s‘ﬁg fdrfe Ieﬁﬁte%lgﬁcth??&g ’;’etw Qﬂe Cérﬁﬁta% %ﬁlr ai ni ng

threshol d tTorce excee a statict exer
net in a e Sé@eleﬁbscgben endp@nreumﬁlesmmuraub@smdd foramis lnhettmnr\dytnamrc m ni num’

t hreshol dteﬁﬁﬁecﬁ)rée% th ﬁ"letli% AL o %al.(gclk}‘éedsggﬁ Wiah etnh%]]tgﬁgb’f&)u' d

e shock a sor en an aut ono des w e net at
subst ant i m'lidﬁﬁeem.thﬂhs@tdusﬁﬁm%ebeeﬂ an energy absorbing systemincluding a
stanchion, a bearing sleeve rotatable around the stanchion, one or nore
hydraul i c shock absorbers in its conpressed state connected to the sleeve,
a threshol d foflse dissiasediingn enschaabsomiog systemeigciuding leefixhg ckeaabJor ber s,

d ] i D b
nerai o (1 BakrRel 88t fa choal ARORAT s SRNRIGER, 18l BRBAK BECCTPT N
shock ‘absafrd98rirg tmrsnle fosgssenhilgpolating atoend itheeverfical ews, afd ethrem fogeari ni num
th hol t
tensile 1 SeaiRg metReLEibalqdioMa AR bdoRIIhahd G ro SHRT Wplldrll e
shock - abs@‘r lber shca;hdanmd:nm meane unitihiasted tperediwoledsifeofaseesi of abdaast lran

~dynami-c umEthnfe?ﬁcgg%rt:gaﬁ’reEﬂgoiﬂgbe gﬁdékg tg&a {1 ahf% gdﬁ?%éteﬁq Q ber when

an aut om)bl col es Wth spee | scl osed
i s an eneiotpting eearisi fagratstingeahouh teuikinggmaahs ridigr mea.n'ﬁhe‘ ttating means

may be a bearing sleeve, for example. The energy absorbing system may further
- comprise a.torque protection means for adding structural strength to the shock
. absorbing means to resist 'deformation due to the torque upon the. shoc:k absorbing
means. A restraining means may be connected to the shock absorblng means for
'_ absorblng forces and’ for transfernng forces to the shock absorbmg means and |
 through the shock absorblng means to the support means. The restralnlng means N
‘may include a restraining net or net means. It pre_ferably comprises horseshoe cable,
or cable extending substantially horizontally in a wave pattern with vertical amplitude
: 'havmg peaks va!leys and mtdpomts wherem tangents of the wave mldpomts are atj
least 90 degrees from tangents of the peaks and valleys.

. Also dlscIosed is an energy absorbmg system lncludlng a stanchlon a
' -beanng sleeve rotatabte and optlonally ) B



fixing a vertical axis, a shock absorbing nmeans connected to the fixing
means, for absorbing tensile forces while rotating around.the vertical
axis, and a threshold force securing neans connected to %ge shoc
absorbing means, for preventing expansion of. the shock OB H SR ans

unti | act gehisRTRIBbIs BAHE SafHdes AbcRbbdRRS cofnedBdioHESIBIEHIF T of ce.
Preferably, thée shock absorbing neans is connected to a rotating nmeans for

rotating é’?ﬁﬂrtp“i reNEciedrg the sheckaghkpoer phich prevents sxeansity ofdha$hoskay be a

beari ng she@yer drilil 263 TRbA- byTtBﬁsrle”f%cha‘é &trﬁqééyt ROmRLA ThigKolbi UblcBer
conprise a : torque protection means for adding structural strength to the

shock abE’Eﬂf?ﬂ”‘H@ Hsa RunimEm, Pegsbpldgiorcsy ipaahuh o2k OHAuBCYIEEN t he.

shock absgioBi peferdBhaMe mihithEH tArdbIAMIA EhrEERNBOIEY, 00EICABIE £, 600 ?&Jﬁdge shock:
 absorbi ng_neans, for absorbing forces and for transferring orces to the

shock absbh®ERYIY RBEETEING Aystem: May ghiderhesiroand erggoeﬁerahgetrr-eanet {egst he
Support MR $hocl BBsdTBETS loi N MALhFRABSppofihg the Shéti@blorbeat I al ni ng net or net
means. |t preferably conprises horseshoe cable, or cable extending -
substantially horizontally in a wave pattern with vertical anplitude,

having peaks, x@h! &¥8osadidTaf PGP ab b8l 'Q)(]stt@rﬁgﬁ&h&nﬁf a LdMncARRe 41 dpoi nt s
are at. |east 90 degrees fromt%@ents 0 eaks and valleys. Al so

di scl osedP§&ingipleaye rgintabin; and pplip %f’%’iﬁ*P@'W(ﬁ“d@'ﬂ @ndhe stanehicBna shockhear i ng
sl eeve r Oél%oﬂier%oﬁﬁ&té?:!)ﬁo'tﬁé@bé\‘/e 3 rést'rﬁ?ﬂlﬁ&hgf co@ﬂ@@ted YSthbishBbR bsthedabl e on
t he stanchi on, a shock absorber connected he sl eeve, and a shear pin
connect ed®iha SHEasHB GeNBeERN trethesiosk abrebernwelceyppeﬁgtwpeﬂsw of §fock

absor ber _$Hdck |labasibed uHﬂ%t&NuﬁcﬁP%k&rsfl@?&@és of a@l@a&t%‘%nrﬁ‘rum fHr&dhad hr eshol d
force. Pr eferably, the m ninmimthreshold force is about 3,000 to about

15, 000 pdQFds Prefﬁreél% fhedeslrainng net igea ﬁvlﬁrsmhﬁt@tﬂe@ﬁeradstﬁ@ﬁeesref%ut 5, 000
to about JdfhrORB sREKUESorbel HAIREFINMBRSAFRhOE G4 bRBABYhd SalidkRsikeel s and

a cross-bar: between at | east two shock absorbers on a stanchion,
suppor t i igreend he st Rreferably istends ACEss A Eapwakang ds arousd setactaitie ofsi ng

system i Wr‘etuiél'é’l&aﬁlysk RSN hofsesRET | bdlfle, |of°‘e¥§oté obRbabhG aftpREnonal Iy
- verticall dabl € on he stanchi on, _
o horrzontaily in a. wave pattern with vertrcal amphtude, having peaks, valleys and

mrdpornts wherein tangents of the wave mldpornts are at least 90 degrees from
_i tangents of the peaks and va!leys

Also drsclosed is a restrarnrng net mcludrng top, middle and bottom ‘
S -horrzontafly extendrng structural cables, and horseshoe cable extendrng along and
_between the horrzontally extendrng cables, or cable extending substantially
horrzontaily along the horrzontally extendrng structuraf cables in a wave pattern with
= " vertical ampfrtude havrng peaks valleys and mrdpornts wherein tangents of the '
: -_Wave midpoints er_re at Ieastlg(’) degre_es from tangents of the peaks an_d valleys. _



-respectrvelé C?n each side o t he
- means- f or @PEQ

absorber connected to the sleeve, a restraining net connected to the shock
absorber, and a shear pin connected t0 the shock absorber.which prevents
expansi on of the shock absorber until acted upon by tens %he forceﬁ gf at

| east a minimumthreshold force. Preferably, the restrai {6 a

gui escent state exerts a static tensile force upon the shock absorber, and
the'nininuntthrﬁsgpld force exceeds the static tensile force. The net

preferably ext 8If8<iISstasee § araipgd wERpsHgFafely sYSERMNCUSINGAIOREVEY. The net

pr ef er abl yailfHERFdcRS SrobSIhG BR88dwH2 At€ an@5ewnB lcPeR) BBSILG sysRglsant i al |y
horrzontalléﬂr n a.wave pattern with vertical anplitude, havr ng peaks;

val | eys al§@lgs Espesively apreachsidercs theorpdway. gf%dmwtﬁ‘ﬁ'%ﬁ?rﬁmqgar e at |east
90 degr eemebhomr rés%ﬁﬂﬁ@ﬁrt@ﬁoﬁrl@@fr@ﬁﬁd?ﬁs h¥ bilr8¥ctrachs Ste fési@ifigpd is a

_restraini n% net i ncl udi ngﬁ»@% m ddl e and bottom horizontally extending

st ruct ur al"CaBHEEENding8CR PRAV Ay Rstwecendhe Hirt ARd BPEIRE SARYY ABESREWN t he

hori zont aktsyembea&mwahhesanrﬁd PR CoRN DR THE (PG 2P RBEGE drkrdy
hori zont al I%ral on hori zontal |y. extending structural cables in a wave

pattern wi® 'U%Fl?ﬁt%’% C%{Hﬂﬁ"tgcﬁ!’é’poﬂﬁg MRFNS EAWEOVIdiRY &gl suroRf A Boi nt s,

wher ei n tﬂ;ﬂ@ﬂbﬁn@ﬁrxﬁ’@%eaﬂ@v& r@d&?ﬂrrﬁﬁév@rﬁ%l%&rs'r@lﬁﬂe tgqhéjgtﬂfp%ﬁﬁt from
tangents of the gca s and val Novenbe Al so di scI osed is a

| & 4
railroad OFB%iSH ks%hs@fl%ﬂgs'%@@n%f ﬁ@%f‘%@”‘éﬁ%%@%@ the shocksaRgoringc ks

Crossi NG &jaenn,aA6WRYK dbb6rBin aﬁebrewtgdneunﬁéewn alsIRirY Mearts vk | nstal | ed
roa round retractable restraining

the; vertcg! 2 gRe Bithreshald &W%?%enagnctt@tiﬁra.cpno%r@e@t fodbks, the

restraini gbek eeedrserq@fémﬁth@ex@eﬁeeﬁ%ftrteesrroe@ae@afba%mred tisorf py St and
second energ absor bi n&%s ystenms on each side of the railroad tracks each

of the fiteaslednrses gbaklerstaaniginum Hieesheidigresy wheiisln the restiadinggmeaihor t i ng

nmeans f orcdpiphsed ho@eshdd @bk, support for.a fixing neans, fixing means for
rigidly fixing a vertical axis relative to the supporting neans, shock

absor bi ng neans for absorbing forces applied to the shock absor b| ng

system the shock absorbi priEFERRSCREPNONOE THEDRAWINEST | Xi Ng neans to.

rotate ~around the verticalgaxis, and a threshold force securing nmechani sm
connected to the- - '

FIG. 1A'is a perspeciive view whlch illustrates a railroad crossmg fora 'multi-
- - lane roadway with one: embodiment of the invention installed and restralnrng an
automobile; ' L o ' '

- FIG. 1B is'a perspectlve view whrch |Ilustrates a rallroad crossmg for a multr-

.Iane roadway with a preferred embodiment rnstalled and restraining an automobrle

- FlG 2Aisa top wew partlally cut away, of an embodiment as it would appear
" on one side of the rarlroad track; -

- FIG. 2B is a srde v:ew partrally in sectron of a net slot, a bunker a net, a

stanchron and a net rarsmg and !owenng mechanrsm which mcludes a pair of .



shock absorber preventing expansion of the shock absorber until acted, upon
by -tensile forces of at least a mininumthreshold force, wherein the
.restraining nmeans conprises horseshoe cable. BRI EF DES Tl - THE
DRAWNGS FIG 1A is a perspective view which illustrat e%'?‘ﬁ%e(cégay
crossing for a multi- |ane roadway w4 h one enbodi nent of the invention
installed and restraining an autonobile; FIG 1B is a Eerspecti ve View

whi ch i || ustimdiceodk ab@ilersovdth threchsBiforge deamring mechapism, Wilnehelsaohay with a
preferred enbodi ment installed and restraining an autonobile; FIG 2Ais a
top view, aparticilatdsybagix suppwtibe Sbckadsasbisdi ment as it woul d appear on one
side of the railroad track; FIG 2B is a side view, partially in section,
of a net slot; a bURIGEC isasidetiow.partigtainceition of ane siet aduukenpsi ng and
| oweri ng mechani sm -which includes a pair of 4 Noy_'e(ﬁb(gr 200 5 hydraulic
shock absawebasgndiontand hpesrigingand drvceng BEShPTIFG WECHAAIERF PR ¥'h wheel s and  a
‘vertical cross-bar to support the shock absorhers:: FlLG

partialiy hYPEagléC@PP‘&ﬁPS”gfersd“Wéjé‘mgP ?Ic%seﬁwg}e?haﬁm%giﬂ}mg%%cetegnchi- on, and a
net raising.and.| owering nmechanis ich jncludes a pair of 5 hydraulic
shock abs &%Bé G frﬂss"%?tgfmt}%ﬁ*e 3l Mol

t orce securing nmechanism without wheels
and a vertical cross:bar.to sy t:the shack absor - BAis a top
view of a secand erﬁggd?ﬁi’é‘ﬁtwpa"s‘g?%%‘iﬂl‘ge% o(éle]:%leﬁl %Sﬁpw%g&e ?agé]gio.f the railroad
track;, FIG_ 3 iﬁhea ﬁi d&e v'g;e_w of -a second enbodi mrent as i+ woul d appear - on
?;e al ? '

10 one si d&°8¥*° PS8 track, with wheels and a vertical cross-bar to

ft- the. shock .ahsqrbers: Fl i : d enbodi t
2 Tt voul @ appear 1R ShRE <G e g e e bubbdiiyh Flkofi ofhelnln wheel s and

- avver g cal ghO3ARP Aliroh PrRURRH ot fud SRk ARSSRAS Sibport e

-shock absorbers;

{s a side view,

FIG BCZ‘ is aside viéw ofa secoﬁd enibodiment.as 11; would:. appear on
one side of th; railroad track,mthout wheels and :;1“ vertical c_rqss-bar to Support the.
- g_hock ébs&berg :" - . | | Cd
157 TG 4Ais a sé;cticna} vie‘f} of a. %te_incﬁion with sleeve a.nd:_rneii ralsmg
| ~ and 1;W_Gﬁng jacks; .{ L S | s o ‘
| FIG 4B is g:;sidq_ view of astanchlon with gléeve an;l net raising and
. Joweringjockss - e B |
o FIG. 5 1s an exploded,perspectwe View of a stanchion wrth $1ee§_¢. and

20 -. sl;loé;k absorbe'i's‘l with threshold f&;pc secul‘mg inechzi?isfm;s "

' FIG 6A is -'a‘_s-idé:ivicw:-_tﬁ)-f a j);éf_brred embodiment ofaihyd{aq}ic shock R
B X .—'j_-‘h&b_sz)l‘belf with sheé.r,pin‘s-to :%_;}étgs '_chresh;_ﬁld’foﬁcje ‘sécuringwmechani‘sm, shqwn'- .;‘j'} -

' pattially cut away and in its qu,ig'ééenf state; o



15; FIG 4Ais a. sectional view of a stanchion with sleeve and net raising
and'lowering jacks; FIG 4B is a side view of a stanchion with sl eeve and
‘net raising and lowering jacks FIG 5 is an expl oded, pe ective view of
a stanchion with sl eeve and 20, shock absorbers with thréé‘ﬁ’&ﬁ@ beio?Qoe
securing mechanism FIG 6Ais a sidg view of a preferred enbodi nent of a
hydraul i ¢ shock absorber with shear pins to act as threshold force .
securi ng nechani snFiGs EBw® srdeatmmalpyefemdlembamnaoﬁhhyﬁraull®hoﬂlﬂ escent state,
"4 Novenber 2006 6 FIG 6B is a side view of a preferred enbodi nent of a
hydr aul i catstibelwithaheopibeto amsltbreheléforqsaspemaemedw@mee sh¢Weshol d force
securing nmechani sm shown partially cut away and in |ttﬂs expanded state
after a vestidlycaravenpnd 1§Fté)PE‘PWdleﬁStﬂq@léﬁ%éf’eh“IﬂiaGf‘Ouﬂoq?ﬂh &i¥e view of a
second preferred enbodi nrent” of a 5 hydraulic shock:absorber with shear pi ns
to act as threshol BIG &e@%@%ﬂﬁgsﬁ%ﬁﬁf@ﬁm@?ﬁmﬁtﬁﬁque protection

rstructure shown partially out away and._ in. Iéfﬁ’F“%Ul escent .state; FIG 7B is

a si de3vi Bygresfic ghoskesserieryvitishser Bigs Rasd hrshe! SEPRE WEPPE R hock absor ber

with shear pins to a hr holdf [c sec m and a torque
protecti oﬁn‘g"t ’ifiE‘tIffPtgghogﬁ yccﬁl %%ﬂg&c@@rsg{a%kpanded state

Shew of a et heool ﬁé'e'%ssie%%ww#%eeo fgﬂédeétd 3 ?}%EBSCR?BT?G‘?%‘EG?HE e

PREFERRED The,.e ect of ra -

preferred™® %?F%WS%%%"P ssg%arg% ?an%%?%%&éé%g{eﬁgar n%@ﬁ%ﬁ?%?n for providing -

a fixed V %E ﬁéﬂgéaon%?&bﬂfe § PlupBrd PRl #isRFantdaunteed on the
sor orcés, and a .

stanchlon I ng restraining net or.other barrier

COﬂﬂEQbEdaﬂé}ath[ﬁcuﬂﬂQ&Kﬂ&b@ﬂ{tbéwaﬂEChanl sm ‘The shock absorbi:ng nechani sm
is preferably nounted for rotatiion about the axis and is expandable in a:

direction subst ant F@ § 3 2R E4AABATAL vibw oi‘ah&t éﬁébﬁing to one embodiment
" DETAILED DESCRIPTION OF THE PREFERRED EMBOD]MENTS
The energy absorbmg system in one aspect of a preferred embodlment
: compnees a stanehlon or other mechamsm for provrd:mg a ﬁxed vertlcal a;us, shock
15 5 absorbmg mechamsms mounted on the stanchron for absorbmg forces, and a: k
) Arestrammg net or other barner conneeted to the shoek absorbmg mechamsm The | i
rshock absorbmg mechamsm Is preferably mounted for rotation about the axrs and is 7'

| ::‘ expandable ima dlreetton substantrally erthe gonal to the axls

Preferably, the shock absorbmg mechamsm is a hydraulic shoek
20 : lfabsorber with & securmg meehamsm such that the prston does not expand except -
o :?response to tensﬂe forees thatmeet or exeeed a mmlmum threshold force In one..
I | aspect, itis emrtsroned that statlc tensron from the restralmng net in its qmesoent state_ '.
| fwould not exceed thrs minimim threshold force but that 1ncreased tensron due to the R
: ;dynamlc tensﬂe forces exerted upon the shock absorber ﬁom an automobﬂe dnvmg '

S 25 i mto the restrannng net WOuId exceed thrs mmnnum threshold force. -



Preferably, the shock absorbing nmechanismis a hydraulic shock 20 absor ber
with a. securing nmechani smsuch that the piston does not expand except in
-response to tensile forces that neet or exceed a mninmumthreshold force.

In one aspect, it is envisioned that static tension fronf Naeemeert2086ni ng
net in its quiescent state would not, exceed this m ninumthreshold force,
but .that increased tension due to the dynamc tensile forces exerted upon
the shock absor ber Ik 5cR5MARe Rith BIRBRIbEAisEALY ia AGirdbing MétQ@oipies Bt I @i ni ng net
woul d exceed this mniinum t hreshol d force. 4 Novenber 2006 7 |In accordance
w th ot hermlmm@ﬂlmmxionzantﬁlmfeﬁmngmcmmcablnnrp@abk&srangep;n m ddl e and bottom
hori zontally extending structural cables. Cable arranged in
horseshoehcmsh%crmesextdnlsdbm@dmdnaﬂmh@zwélmwnm les.yThsxt endi ng cabl es.
The term "horseshoe-curve" includes a curve in the formof a wave with a
plaural i ty texf “Borsesheseastig ﬂ@hé?ﬁéd“ﬁém&e@H’élojéa‘ﬁvﬁlwéthatpynﬂl\‘y?‘ror seshoe- shaped

jval l eys. It has been found that such S.1np capturing ability.
I n' pr ePer heEeshrypedoRtks and ppluality ophors "ﬁ?@ fw%t m’f‘fe%l 'y horizontally in

a wave patter rtical ag t e havin
peak\s{ 5alf?@9g‘a§ﬂﬁﬂ9ﬁ¥’g€d’3%ﬁql’ ove aé’mﬂggttlm% eﬁ?gd]&\%\ggéﬁ@nvdhm nt\s{I a?e

atleast9 d as is 10

expl ai ned ?ur%%ﬁ%b% M’E@T}%rrl ﬁ%gatﬁ’eﬁﬁﬁg\ftmhﬁggcﬂ%ﬁe%n li ke reference
numeral's g%ﬁﬁ%@&kmew Flhhﬁ@épeﬂfs G0l éseﬁmmsbns , Wikditahgehieptiout t he: sever al
Vi ews, nore particularly to - 1, a general |ayout of an enbodi nent
i's ShOWﬂ lvﬂ?r&ﬂﬂid ktsate aBlehst PO Gepkoocs ﬂ:bzhlta‘ngeilts of thepedkagnd valleyszadisay i s i ndi cat ed
general ly by referéence numeral 10-.and railroad 15 tracks are i:ndi cated -
generailolyehpia:mfferﬂeanbdmmurreral 12. A'pair of capture nets 20 are “stretched
across roadway 10 parallel to tracks 12.,. Each capture net 20 ext ends .
between a pair of Mmeﬂ@hdmrmt@drmiﬂ@pﬁmmeemsrdb@w&nﬁoadway 10. The
net 20 is' connected at each end to shock absorbers which i.n turn are -
connect ed idenficabpr amwpb@mmmmﬁbeteﬁel@hwWQWI%%mﬂlﬁYT'°a| si ng ‘and

| owering nets 20, as described in 2Qi greater detail he[rel nafter. The

| mechanl snﬁﬁa&ae@e%%avs%mwws}mﬁ@ﬁ W’E‘Wétalllﬁ?%i‘%ﬁl

cressmg A roadway is mdlcated generaily by reference nu:rneral 10 and rallroad

- tS' ; tracks are mdlcated generally by reference numeral 12 A pan of capture nets 20 are |
‘ stretched AcIOss roadway 10 parallel to tracks: 12 Each capture net 20 extends 5
V'between a pair of housmgs 22 located on opposne mdes of roadway 10 The net 20 is 7
e : connected at. each end to shock absorbers whwh n turd are connected to, or; may be 7.
3 :."consndered part of mechamsms for ra1smg and lowermg nets 20 as descnbed m | ‘
L:‘. ;:::‘. 20 greater detail heremafter The rnechamsms may be entlrely contamed in the housmgs .
. : :~Altemat1vely, the mechamsms may protrude ﬁ'om the housmgs as shown in FIG 1 ‘
| Altematwely, the housmgs may be om:tted aItogether The mechamsms are u:nder the h
. Zricontrol of a standard tram~detectmg system sueh as is commonly used to control
_if'f: gates at raﬂroad cressmgs Each housmg 22 COVeIS a support 28 which provrdes

- -'1"5_:-:; supportand stabﬂlty



Al ternatively, the nechanisns nmay protrude fromthe housings as shown in
FIG 1 Alternatively, the housings nay be omtted altogether. The

‘mechani sns are under the control of a standard train-detecting system

such as is commonly used to: control gates at railroad c‘lﬁ@‘éﬂnﬂ@;{?ﬂﬁ%ch
housing 22 covers a ,support 28 whicly provides 25 support and stability. 4
Novenmber 2006 8 Preferably, each net 20 is normally stored in a slot 24

t hat ext ends tranwrsﬂjrya@m&@ﬁesﬂmdmyordd}nbelov@dhathMSngs 22. Shown at
the top of FIG 1 is a vehicle 26 whi ch has crashed into net 20 and is
rest r ai nedratwyersay 226s teadwrychddaiesn hogsines 22t §h(U€b4§§%§r‘i‘tP§fﬂ%rﬁ1%cr oachi ng onto

tracks 12 when the train passes through. Tog a 20 has b en defl ected by
the col | i s¢liele 26 which hag cﬁfﬁlleéé%?ﬁt 2%'1“%911%“3?@‘“5 by Be‘tf2 F‘lﬁrﬁvegl'l%ll "\V' shape:

- Th bility to be defl t ¥
Veﬁ' g' e | z%ochp@gg fﬁl%b‘t’j‘?’g’é Eg@ﬁ%g‘glﬁnﬁlﬁ ;?%lgﬁsas ng'érg i ﬁl:] aclvgr ngZf fects
of .th t f Th
Qi 1 o st o s peft EBto il gﬁ@@%&h& oficRBu b buSiotELPAM S The

i oNns Ieved by a uni que energy-

absor bi ng «g ¥ 2500 ik %bﬁlgrtS"BéGJﬂea&fiyét%rcﬂlcﬁe&es&aﬂegedrte, dQvheaeiigaf ter. A top

view i s shown roadway 10 and housings 22 renoved. FIG 2B
shows -a shdg wd gygr@sh@ gsﬁ)ﬂ;ﬁd,'thdﬂéb? 163RniAB ad¥ferst kffect oA thefafaict BEes shows a
simlar view -Support 28 conprises - -a concrete bunker 30 and a stanchion 32.
St anchi on a3hgiod vehisle wmdutsecdupantsr The deflectinigandipstvanieg Sadtionsdrs 52. Bunker- 30
may be 15 poured-at the site, it my be fabricated el sewhere and

i nst al | ed adltievehby simigye eeergxeamwbmwﬂ@ﬂefobe&aw@‘iﬂ’&@e&tﬁ’tﬂ%nprl ses a

foundatl on 34 and upstandi ng bunker walls 36. Walls 36 define in bunker 30
a pi't 198 weieafiirs open- upwardly. toward roadway 10. Foundat i on 34-.may '
typi cally, for -exanple, be fromtwo to twelve feet wide and from three to
ni ne feet deep. Theﬁxmeﬁlemsﬁhpwmﬁl@ %%Wﬁllg’%‘f"@‘f@ra&ﬁll?)‘s‘élﬁﬁ?t si x inches

above 20 ground'level 42 to, provide ap e bunker 30. A
sunp purp Temoved: FiGy 28 éh%laﬁldf)l“ﬁ‘l‘i?]&%tahﬁﬁiﬂ éﬁo@é 05%{ B%Fﬁa i ch ni ght
accumi | . a t eshclmDs aps!u}nlar View. tSl?ppaOI'l‘. 29 [:c?nllprr]‘ras&e c%h&gte ﬂ\glker 30and a stanchron 32, :

: Stanchlon 32is a structure for ngidly ﬁxmg vertlcal axls 52. Bunker 30 may be

, l5 _ poured at the srte, or it may be fabncated elsewhere and mstalled at the 51te on each
o srde of roadway 10 and compnses a foundatron 34 and upstandmg bunker walls 36
| .~ Walls 36 deﬁne in bunker 30 a p1t 38 whrch is open upwardly toward roadway 10. ;
e oy Formdaﬁon 34 rnay typrcally, for example, be ﬁ:om two to twelve feet vnde and from |
"i"{:_"‘thl‘ee to mne feet deep 'I'he top 40 of walls 36 are preferably about six mehes above -
: "j".‘ 20 ground level 42 0 prowde a proteetlve curb around bunker 30. A sump pmnp 44 is :'
3 - .preferably provrded to remove any water wlnch mrght accumulate in plt 38 mto a 3 o . B .
dramage p1pe46 S | | RS
| Stanclnon 32 wlnch may compnse a twenty-ﬁve inch steel plpe 48 s’ .
_ - _-.f"-: ﬁlled Wli'h concrete 50 and is. preferably embedded apprommately four feet deep in .
: 25 foundanon 34 at the bottom of pit 38 and extends ﬁve to six feet above the t0p of

:foundatlon 34, Stanehmn 32 has a vemcal axis 52 whose ﬁmcnon ‘will become clear



Stanchi on 32 which may conprise a twenty-five inch steel pipe 48, is
filtled wwth concrete 50 and is preferably enbedded approximately four feet
.deep in 25 foundation 34 at the bottomof pit 38 and extends five to six
feet above the top of foundation 34. Stanchion 32 has a vbbeyamhergQpg 52,
whose function will become clear 4 Ngvember 2006 9 hereinafter. Foundat i on
34 and walls 36 may be of solid concrete. Because of the size and nmass of
t he' SUPPOLieiRdher. iHouktiaA¥ SHemd waBol6 mhye pPeitl coteietsh Beemissefshe or ces i nposed
upon it. Also typically at the site is a concrete roadway foundation 54
which 5 ﬁxd@ﬂd&ssaﬁmgsppeﬂa&wayoﬁ&seeolﬁmpmemw 8®es not described in
detail, since all bunkers 30 may be identical. Roadway foundation 54
preferabl ynposﬁdllmeke'ﬂ; at | east one key sl-ot 56 which conprises a recess of-
any convenient size-and shape. Roadway foundation 54 supports a pair of
pree-cast, concret eAsbmmunrashessezsaseicrmosdwasdmﬂ%t@e%w ichet slots 24, 24'

th.the roadway into which net 20 is 10 lowered for stqQrage. As shown in
FI GS.: 3B emtxds@rossmdwoplﬂeommheﬁemkw&@t#&c@& meﬂe@ﬂ %lt“gfound level 42, so

that they are flush wth, th r d tr s 58,58

form essByRkpE PP fpay byydptticgs ﬁﬂﬁ#"a ? &éé’a l%ctltu asrae&%#g\%\% end to end in-
FI GS. 2A- “structures ially U shaped having a
base 62, %??’2“10%%31”5 BATRBF TPt 2 ﬁ%‘{%gvegrghngﬁ Z%Q(?%%w definiing slots 24, 24'.

I nasmuch as 15 con edt“%? éla%ﬁ glg%‘)%g?’%a%ppr?&s coﬂc{elteosltru_ es, otherwise

bei ng i denti cal , ructure Ts al so

T -&abiﬁsfsgusséh i P L S e A

her.ei rIObyilcrv&%;e IR geTﬂsfshsehtmbsCis)sﬂzeesttosrsoshswsotsm,eu@e ‘2B and 2C
bi sects s 4 an pit- 38. The upper surface of base 62 sl opes t owar d

pit 38 t0apﬁéﬁﬂtevélwaosfoftha&ﬂﬁyrhxealemmﬂtmsurtgcaaﬂmﬂoty]2}4Stmttsmsa it might
freeze and cause an obstruction. Note that the -slopes shown in FIGS. - 2B-
‘and 2C naphestiea easeidly B of ociclost2d, 24 which areebovggnd fpgnd if or m net sl ots 24
may be pre ‘cast €l sewhere and then transported to the si % ase 62
S FIGS 2A-2C. Eachof structures 38, 58’ are substanﬁally U- haped having a ase 62,
'1-62’ and apaur of upstandmg arms 64 64’ deﬁmng slots 24, 24°. Inasmuch as -
15 concrete structures 58 and 58’ are mirror tmages, otherw1se being 1dent1ca1 the ':_
followmg explanatlon of structure 581 is also apphcableto 58’ Anexample net slot
-i24 is shownmcross-sectional wemeIG 8 of US PatentNo 5, 762 443 to Gelfand :

2 :;A-' et al mcorporated herem by reference
- ’ 'I'he partlal cross—sectxon shown in FIGS 2B and 2C blsects sIot 24 and :
20 :;plt 38. ‘The upper sutface of: base 62 slopes toward plf. 38 to permit runoff ﬁom 7 i
i:r.;_' : aceumu]atmg in slot 24 where 1t mlght freeze and cause an- obstruction Note that the s N

| slopes shown in FIGS 2B and 2C maybe decreased The concrete structures 58 that

- form net slots 24 may be prercast elsewhere and then transportaed to the s1te Base 62

: :of net slot 24 preferably has at least one downwardly extendmg key 66 whmh is of a

| o ' 25 . c0mp1ementary 31ze and shape to Icey slot 56 Key 66 alds in aligning the system Wlth R

| roadway foundatlon 54 and res1sts any sheanng movement of concrete gtructure 58



of net slot 24 preferably has at |east one downwardly extending key 66
which is of a 25, conplenentary size and shape to key slot 56. Key -66 aids
.in aligning the systemwi th roadway foundation 54 and resists any shearing
movenent of concrete structure 58 4 Novenber 2006 to reldievpabes20&adway
foundation 54. After key 66 has been;fit into key slot 56, key slot 56 is
preferably grouted solid. Pre-casting the concrete structure 58 and .
provi di NG iefativevib tdades or@Batiin'Sp) Afibdey t6les bendt intickeyclot 5, keshabtsi te, thereby -
reduci ng construction costs. As shown in FIGS. 2B and 2C, respectively, the
ener gy absssribpefirably semit estidr®ydesippdhe wedictobtrustuty SSaind prowidingfieel s 80 and a
vertical cross-bar 82 between the shock absorbers to support the shock 2
absor ber s. wilitiey 66 eimplifia thervaystapting at e sitsytherehy 1eREE EASTRBPYSSon t he shock-
absorbers, which might otherwi se occur due to the fact that a vehicle
colliding with theJMEmmmamdﬁ@Sﬂﬁbmﬁéﬁlamdﬁbdmﬁwﬁmeﬁbﬁeﬁﬂﬁgnd therefore the
-shock absorbers) to tend to squeeze together. s, the_cross-bar may 10

‘act as & seetwmazérprarjéﬁrdrrethQIW@O‘VW?I%%’IM%P’HB%@ crppidbahbeel s 80 and .

cross-bar 82 are artic IarI err e e sh bers 84 are

| ong and/dﬁ“ﬁ@é??seﬁfﬂﬁﬁﬁaﬁ %ﬂ&“ﬂ%@%?@‘ MQQWHHQ gnsq%ggggégare shown in

t he net confi, a S r er st ood t hat
ei}%ﬂggf g?% bocﬂ ftbsgfber% ltlferwrbet ocbtﬁ‘ O

t hey may b eg conTlgura ions, Including the

conf i gur atdﬂ?ﬁcﬁﬂa?%eﬂlﬁ%&hﬁm o e RTop 480 B cobs (a1 | Y appr eciat e

t hat skid prates or other supporting nmeans may be used in conbination

Wi th, - or agedrofaR RERTBHIbED o fehibto WiREk SogetRafl dhid, fhg ctoss-bar @8y 4, 5, 6 and 7,
a preferred -enbodi nent of the energy absorbing systemconprises a bearing

sl eeveyy2 MpbsCstEbBizérQfitshihiserentios] torque iThaivhaels 8 landierbssebandp axe anchi on 32, and
a pair -of shock absorbers 84 nountied on bearing sleeve 20 72 by securing:
shock abs opaninlafly puefysed Whienttlss shokrabsrgbest avedong andgeherys AlthpHgh shock
absorbers: 84 are equipped with a threshold force securi.ng mechani sm :as
descri bed thewheely39 suberpsstbatiid) esuEhoBp HHERR FPTSE rROn S Bﬂﬁgg in foundation 34,

- thereby ri dIy f|X|ng e th ati,on of vertlcal axis 52.
. Slidable v hog Fable: B e@eﬁerrﬂgﬁ%@ “}aggt)%‘alﬁi’yﬁ&m othicr net | -
- . conﬂguratlons, mcludmg the conﬁguranon shown in FIG 1A. In addrtron, one may :

., . :15' | : :readlly appreorate that slcrd plates or other supportmg means may be used in
i combmatron with, or as a replacement for the wheels !
Referrmg to FIGS 4, 5 6 and 7, apreferred embodlment of the energy
S absorbmg system comprlses a bearmg sleeve 72 whreh is rotatable and vertlcally |
_ shdable on stanchlon 32 a:nd a parr of shock absorbers 24 mounied on bearmg sIeeve
: i | 20 72 by seourmg shook absorber ﬂange 1 14 to beanng sleeve ﬂange 116. The shock
.".:' absorbers 84 are eqmpped wrth a threshold force seciiring meohamsm, as desonbed in’ : o | B
moredetarlbelow : | o : | : . |
| Stanohlon 32 is embedded in foundatton 34, thereby ngrdly ﬁxmg it} :
- conorete the locatlon of Vertxcal axis 52 Shdable vertxcally on stanchion 32is beanng
: ;:25 s sleeve 72 Preferably, as seen in FIGS 4 and 5 bearmg sleeve 72 comprises a

o galvamzed steel sleeve 74 mth 2 Inbrite bronze insert 76 press fit therewithin whlch is .



25 sl eeve 72. Preferably, as seen in FIGS. 4 and 5, bearing sleeve 72
conpri ses a gal vani zed steel sleeve 74 with a lubrite bronze insert 76
.press fit therewithin which is 4 Novenber 2006 it reaned to fit externally
mlled stanchion 32.  In FIG 5, insert 76 i s shown separ dkMovemien?edeel

sl eeve 74. Munted on bearing sleeve,72, one above the other, are two
shock absorbi ng nechanisns 84 . (FIG ]5 The housing 110 of each shock

absor bi ng BRehMESRA4Y Silkd K@ithiod 32. 51n$‘tcsesl inSerieTS\ieshévn sapacdtei t s pi st on 112
-i's. connected to net 20. The connecti-on shown in FIGS. 3 and 8 are but

exenpl ary fafm difepsiemayd. Wdysitedion atariag Heevg Thene 20ve ibe plhen AMOL2. | n one

enbodi nent, shock absorber 84 is hydraulic with about a 50,000 pound '
resi stance:hwktahsowmg/mch%ﬂﬁﬂwéﬁ(@ﬁrﬂke and an accunul ator with a 5;000 pound
return force: In a another enbodi nent, shock absorber 84 is hydraulic wth
10 about a 20, 000 ﬁmehdlsnrgsﬂfsofanwhwktahsoebmwhm3%$i56?@é°and an

-accumul ator with a 5,000 pound return force. As best seen.in FIG 5, steel
sl eeve 574 ﬂtmlsslffet@?ﬁg@@ﬂf?@t%‘lﬂ%ﬁ corgptedtio net2g. E’I‘R)‘E?RneﬁB%‘bﬁiB@?mf | ange 114:

Shock absorber cylinder 110 is.renmovabl t.ed flanges 114.
Shock absdffér3 ‘15%&%94’“&%’.‘2“‘1’@”?@%% e ét ?D 66&(?%3? i 19%([5 gI n one

enbodi nent, the attachnent is effected b% nﬁy‘g‘_ aﬁ}hreaded extenS| on
118 of pistan 112 vApeteiibedimsplethoekpbeebsri s F"Hﬁlvf@‘ ftt8aded sl eeve- bol t

t sh ttached to th bl t ffected
E,S%ezné’““ e rerengy ik Tk el BithBPyRl 4 20RTEN! 15 BrfEcted .
t hrough whi ¢ Hndoliealgnat%{cg ' InG ﬁ%m%ﬁgoﬁ&gﬁ?sgﬂgﬁﬁ%tﬁﬁhmem mechani sm may

be passedI? 0 Ssecure t 20 the piston.112. FIGS. 6A and
- 6Bl ‘-.Hf)t [ Bb6: s20RIESdRRA RisEHR Ah T 16k stioh@arihi aleumalaowlih 59 mechiani sm
a

Shock -absorbers 84 are shown in their quiescent state and -their expanded -
st ate,- respmtﬂoﬂﬁlrymm%wg top Views, only the top shock- absorber 84 is
seen, the other lying directly beneath the one visible. In.the" qui escent

state (FIG. 6A), . 28 Hislsectdn FiG. stsreet adesl74 Haafismpey Blelvgmcmccomeet r oadvvay 10 in.
t he manner ‘exenpl'i fied by
' to shock absorber ﬂange 1 14 Shock absorber cylmder 1101s removably mounted
thereto by ﬂanges 114 Shock absorber prston 1 12 is removably attached to. the net :
S 15 20 In.one embodrment the attachment is effected by means ofa threaded extensron
. . 118 of prston 112 Whlch 1s recelved inan mternally threaded sleeve-bolt (not shown);:
."' a’ttaehed {o the' net 20 Preferably, the attachment 18 effected by means of an eyelet
. :_extensmn 119 of plston 112 as shown in FIGS 6—7 through W]J]Ch a cable clamp or_ N B
.1.‘3 other approprrate seeurrng meehamsm may be passed m order to secure the net 20 to ' .
o 20"::“mep1s1:on112 - _' - _ e
e FIGS 6A and 6B 111ustrate 2 preferred embodment of the shock
. _absorbmg elechamsm Shoek absorbers 84 are shown in their qulescent state and _
g :"-'l‘thelr expanded state respectrvely Bemg top wews only the top shock absorber 84i is F
"‘ . seen, the other lymg drrectly beneath the one wslbie In the qulescent state (FIG 6A),_i". -

: _'-_2-5' : net 20 is stretehed transversely across roadway 10 in the manner exemphfied by .




4 Novenber 2006 12 bottomnet 20 in FIG 1. As shown in FIG 6A, net 20
has-not yet been subject to collision with a vehicle. Shock absorber 84 is
.normally in a conpressed state, secured by a threshold force securing
mechani sm The nechani smis capable of withstanding a 5 4Meusstherd0@@nsil e
force. In one enbodiment, a threshol ¢, force securing mechani smincludes a
seri.es of shear pins 100 inserted through a shear pin collar 101 into a
shear pi rboubm@etXan FIGhe. Ahgmwn i FiGcoh, IretZOIBS_nq’mstlbeenSnb}e@#al or separate
fromother parts of the shock absorber. The shear pin optionally maybe
secur ed bycollisbatwihervehicld.03. One can readily envision other threshold force
securing mechani sns that nmay be used in 10 conbination with, or instead of;
a shear pin. For exghopkabsabaéé intiomplricheompsasied gt seergedbyr ake pad, or a -
.- counterwei ght, or other counter-force nay be us?d "The threshold force
~securing M@W&WPWQCW%&@R%%BWB&“@? fpanding fromits
.conpressed_state, net 20_taut hock aasor gn the other side

of - road@vayﬂ’lfei]@ld fierﬁﬂaifpr?edé%%e O%Fﬁtaag}h‘f"%?d fddPree ShPTme Sﬁ‘e ot her -si.de of

th t 20t t th
5, 808610 O’@f}g il Ef’%g%‘aéﬁ‘?fb@%%%%‘ﬁ%‘%e ﬁh Jn%ﬁhd???s (l?g%h%&é When an
aut onobi | € tpﬁgn%ﬂhl Iﬂgﬁlear\gﬁnt%oﬂmbl £y bd AR AR Pontlehdpadsof the net,

causing i Xert ate e force ‘exceedi ng the m ni mumthreshol d force
~upon_shocknghser hebb84 Thi¥heR pid Wibiale sbpbhekehaedy areenmwi 08 Gutes shear pi ns,
the 20 tensile force causes the pins to shear and thereby ermts the
expansi on @k gy enisish dthetthrestoticfisrca b aidgeuecBhisag Hiatroty betneedinsi st ance.  of
the hydraulic fluid in cylinder 110 (FIG 613). Shock is thereby absorbed
duringlet scombiatiei with, owstéad of, Iaehe{aoplceFQIfeXétnllIéﬂ arseutipg meghagism st es - shock
absorber. 84 and bearing sl eeve 72. Forces appli %d\‘,\ﬁ?l @Ite 2? are thereby
t ransl at edas amoe@hfﬁmnte@‘?tgb%%ﬁﬂl%ﬁ%@ﬁf‘bﬁw chbs @egold 41y anchor ed

5B, TSR ko 15 LR A B! b Lhe e

compressed state, to pull net 20 mut. The shock absorber on the other srde cf roadway

| 1 0 inan rdentmal conﬁguratlon, wrll pull the other side of the net 20 taut. Typrcally,
| .15 ‘ capture net 20 is mswlled w1th a5, 000—10 000 pound pre-tenszon horrzontal load on '
its ca.bles s | ' " R |
| When an automobr]e 26 colhdes wrth net 20; the automobile. deﬂects .
the net, causmg 1t to exert a tensﬂe force exceedmg the minimum tbreshold force |
}ﬁ:}upon shock absorber 84 When the threshold force meatis includes shear pms, the
20 tensrle force causas the pms to sbear and therebypermrts the expansion of prston 112
- of shock absorber 84 agamst the resrstarrce of the hydrauhe fluid in cylmder 110 (FIG o
; 6B) Shock is thereby absorbed dunng its expansron, while the fcrce of the net 20 e
8 "also rotates shock absorber 84 and beanng sleeve 72 Forces app]red upon net 20 are -
'fi: thereby translated tbrough the center of stanchron 32 wh1ch is sohdly anchored in

- '-25 : g foundahon 34, Energy is drstnbuted among and abscrbed by the net 20 the shock



absorbers 84 and the stanchion 32. This permts a relatively conpact size
whi e being effective in resisting applied forces. A second enbodi nent of
.t he 'shock absorbi ng nmechanismincludes a torque protection structure. In a
preferred. aspect as illustrated in FIGS. 7A and 7B, 5 shbbkveiblss2966s 84
include a protective sleeve 111 whicly adds struct ural strength to resi st
defarnmation of the housing 110 or other parts of the shock absorber 84.due
to the tgkeu@s shadd thdwemtitin 20 Thisgeduits apastivelypompacteipearhilabeiegrobi | e and
‘defl ecting shock absorbers 84. The protective sleeve 111 may be nmade of
any sui t adffeetiwtin tesistingzipplied foresseri al , but is preferably alum numor steel.

10 Referring to FIGS. 1, 3, and 8, the restrai ning nmechani smincludes a
net 20 conpri sing AsedomtahboﬁmenfofIﬂIverMrab@Ierglewﬁl@mnguéqslaucturaI cabl es -
136 nade of - one inch gal vani zed structural strands with br eaki ng
st.rengt h iofqus proteptiaratructoms Ingyprofermdaspept ps dfstraefin Hl e At 284 7 aI?’he restraining
mechani sm the structural cables 136 are

t [it f
verti edl | shodxabeerbeim gt Balplegiratantive sleeve Flb\/Oﬁth]hOg]‘@fec e‘i"‘fi?gtffgg# hg;: i/e?/t ?cal
s hrmdRrBrSiopon e bk S0 St ok BE e SRLY ARLBEG4TAIHC] LT 2 St rands

y-four tons, connected to

hor I zont a ”a'%ﬁ*a%mﬂe%@tzb*sssng Btk 206k, $ite 4 dEROIGocgbOCI MTent of t he

restrai.ni 0r’gr% nrsm ‘the st es 136 are connected by

hor seshoegg 9@{:1‘?843?% RSteciROWR vd T11Rhd5Be niaBe oSy AnEbI8 strucBal Pr ef er abl y, t he
_ hor seshoe’ cabl e conprises wre rope and may be secured to the structural

cabl es bymwefifl, 5ubR@réfakligaiahatmer . The horseshoe cable may conprise a
plurality of- cables, but it is preferred that it be nore unitary. The

- horseghoe cabl e dggfegﬁ Mrusdes, &XSMéﬁ&ﬁlaﬁhgmMMmChﬁﬁSﬂrl ng properti es
by all'owing the net to wap. around the autonobil e, preventing it from

sli ppi ng @s¢eo céﬂi&sﬁh‘gtaphﬁﬂms&fe.mzmtaﬂﬁeﬁem sﬂ:llcalra13alzi¢$d38ma@€|1é cabl e ext ends
substantially horizontally in a wave pattern with vertical arrpl i tude,
havi ng peadesinchygalvaniys! simuuralistipnds with a brepkingerength otFHEMS @GN in 4 Novenber

. 2006 14 these figures, the peaks are located at th H)E) J%on zontal cabl e,
E the vaI 1 eylgrearheone@@@p@went of the :restrammg mechamsm, estructura cable 1

,connected by a pIurahty of verucally extendmg cables 138 as shown in FIG lA |
15 These vertical cables 138 are preferably ﬁve-elghths meh galvanized sl:mctaral n
strands w1th 2 minimum breakmg slrength of twenty- four tois, connected to .I
: honzontal strands 136 through swaged sockets ' |
. ‘ :In another embod:ment of the restrannng meehamsm the stn;ctoral
cables 136 are connected by horseshoe cable 138 as shoWn inFIGS. 1B, 3 and 8
-?j, 20+ :Preferably, the horseshoe cahle compnses wue rope and may be secured to the T
o sh‘uctural cables bywn'e rope cable clamps 140 The horseshoe cable may comprlse . o
¥ .;plurallty of cables, but itis preferred that 1t be more umtary Thé horseshoe cable ::1" |
'- ‘des1gn prowdes exemplmy automobﬂe captunng propertles by allomng the net to
' ,.:;“iwrap around the automobﬂe, preventmg it from shpplng over the net. As seen m
| i 25 - ‘{FIGS IB 3and3, the cable extends substantlally honzontally in a wave pattem wr:h

vertlcal amphtude, havmg peaks val]eys and nndpomts §o) the embodmlent shown m




at the bottom horizontal cable, and the m dpoints are |ocated at the mddle
horizontal cable. It is evident fromthe figures that the tangents of the
.wave mdpoints are nore than 90 degrees fromtangents of the peaks and
valleys. 5 Returning to FIGS. 4A and 4B, a preferred form§évenier2006
mechani sm will now be described. Stgel sleeve 74 of bearing sleeve 72 has
integrally fixed thereto a lift flange 154, shown as circular in FIGS 4
and 5, butmubifehres %'ﬁa@@r&écm@m&wh@ﬁbﬂalcb@méltmhraaéys@fmlodatedl s conveni ent -
‘and practical to make* bear i ng sleeve 72 conplete at the factory.. Bronze
insert 76 itsheoR&s hbidonikniable sihédk nddppinsardbcagicht fhe ariddle hot@ortta) s ze and
flanges 116 and 154 are welded to sleeve 74. The unit is then ready to be -
“brought t ocablee Itgé ¢wideatrfibrs thefiyres thas thelngentoef the wasle mpdneintsree WPech was
previously mlled to mate with insert. 76: Lift flange 154 rests on caps
156 of |.fﬂ1@n@®@fees/@°nwsge@¥“ﬂhﬁﬁ%aqdafél@5 160. Lifti ng jacks 160 shoul d
_preferabl y be capable of s orting ,a mninmm of ‘15 000 pounds at a
screw ekt ensi on of R@‘Flmylgéﬂ?gfpﬁts 4ERdS, amfeﬁle@f%ﬁﬁfhf’@ﬁn%?lfaﬁl%t ors: 162

3 : 8 d red { “{“ | bl f
|(| fti tn_g) g‘g’éﬂei)g’efﬁaéﬁb%?%%: E‘E?“f{&lg‘af%ﬁf eqva?%E tﬁgﬁﬁﬁe ZeggﬁgstiTﬁe h
operatl on S an nze rou

P a?lrlgfé #aﬂgﬁ ¥§4 s Sireu m?ﬁﬁyn g}ng %E)E%{l@%l c%)ﬁ&%@ bP! g

" the use of FS are mounted on base

plate 164. ] Bhifentitn. Cﬁf‘ﬁ cgrfvéhl&ﬁ% 6pr9&cﬁqo wetARdileQIesteer! pi pe 48.

I
Integrally epen%i ng Trombase plate 164, and thereby ™ controllably spaced
appropr i at &ln¥ietddt theFadiitl ! BRbzoHER 96 ishedis B ) stel] dMRGe Uohdvlaimed provi de
pockets 168 for lifting screws 158. Integrally constructing pijpe 48, base
pl ate .14.64t sfzsdxn@ﬂa@ss 1B Gn® 1 540ke Wadedasmlveave 74.0THehmiisd then reddg oo 18- npl i-f i es
on-site construction, for they:.can be brought to the site:as a unit and
sinpl y , dr oppeght tortheositp kabsmpliFinstallsiometedipipprisvdricibyag previeuslymilied may  be
pre- i nstall ed (off-site) in bunker 30 which itself maybe brought to the
site and it widhinset ovenber 2006 15 Housing 22 is shown in FIG 1 is

- preferably a pref abricated enclosure with stainless steel outer-panel S so

ot hat it can wthst ahdtfbvmwliﬂm@tsmsﬁpsﬂﬁ@@ﬁlﬁu@ sgrews 158 Ofllfﬁngla‘:ks
- : 160 Llfung _;acks 160 should preferably be capable of supportmg a minimym of

21505, 000 pounds at a screw extensmn of forty—e1ght 1nches and are supphed w1t11 motors -
: 162 (FIG 2) and speed reducers (not shown) which are préeferably capablé of hftmg
_ 3500 pounds per Jack forty—elght inches in twenty seconds. The operatmn of hﬂ:mg '
t L Jacks 160 can convemenﬂy be synchromzed through the use of rotary Timit, svntches _
7 :'}'Llﬁmg Jacks 160 are, mounted on base plate 164 Base plaie 164 can desuably be 8 |
20 welded to steel plpe 48 Integrally dependmg from base plate 164, anid thereby
o controllably spaced appmpnately, ate a pan: of three inch steel plpes 166 wmch B
.prowde pockets 168 for hﬂ:mg SOTEWS: 158 Integrally constructing pipe 48 base pIate = |
E g 164 and plpes 166 pnor to temoval to the 31te also snnph.ﬁes on-s1te constmctton, for
' t‘hey cari be brought to the s1te asa umt and smlply dropped mto place Fven more !
: ' 25 .-preferably, the umt may be pre-msmlled (off—sxte) in bunker 30 which itself may be

L "brcxught to the s1te and mstalled



weat her conditions. The side panels of housing 22 may be hinged for easy
access, or housing 22 nay be a unitary encl osure whi ch i§nNoesmuatdoasf rom
.bunker walls 36. 5 Wthin housing 22, a stainless steel roll up door (not
shown) may be included, which is raised by net 20 and whi ch cl oses
automatical.ly due to gravity. In opegation, a control system (not

di sclosed) will sense-the presence of- an oncomng train and will thereby
control net operati ¢R8singd2fit showh i EG1BR pwifdriblpeprefimeted onndngsiey act uat ed so
that lift screws 158 of |ift jacks 160 will raise bearing 10 sleeve 72 and-
t herewi t h mith s@ilesSheplibuder panelstso tiatit cmadthsthat eyemige mpg igawis do wi [ | defl ect
rotating shock absorbing nmechani sns 78 about axis 52 of stanchion 32 and
expandi ng wasttrsonditions Bisisida panshsiof bapsing 22 way balipeed Sorept 2085 ¥ e, The

restraining forces will act through.,axis 52, placi t train upon a
concrete f %P,‘}Sg’ﬁ 22 mag be BTSRRI HIdLE femo)‘fgbl? ﬁc”ﬁ%%”g%c‘?%tggaf oundat i on.

After the tr.ai ass the control i mtors 162 to

| ower ngt %ﬁ’i“hnl?dgmgg%f’hﬁtﬂmgefssgeg{rfgﬁg é‘yozgn%l%%#:‘iemaﬁ% ﬁ{é‘?&gi}’&@& In addition

to rail rOagsrgirs%ﬁﬁn?iﬂ&%ﬁ)naahW%ﬁgﬁﬂtﬁﬁc;ﬁlﬂe%ﬁﬁd ina variety of other

appl i cati ons, ane traffic control, drawbridges, security

gates, ‘or. crash cushion appli. gio?%%m@ggﬁg%gr@qgﬁsgﬁgﬁﬁggge that the

control ‘system for Such applic romthat used in a

railroad crossi, -txaﬁ%né%vﬂ?&%?&iéo)inai&%mﬁ&é. ERaAAbE 163 Wil beest r ai ni ng net
u

or other-barrier normal Iy be 1in a raised position, and actuation of

the securi kyhchiasBR ab@ated so thit 1ift s@evdy B8 oflifk ayksqao ol ralseydadag d punch, etc.)
woul.d 1 ower” the barrier and permt. passage. EXAMPLE An enbodi ment siml ar
t o thatioshelsvei7n ahd BEcwiifnantl SBuMayehidscrediistomeidOenbt 3 wilsliflecyr ound
‘retractability, as follows. The overall width of the installation was 18.4
in (60.4 fxatngshekabsedingomesbanisms|78 aeoubsxis Reof sierghioni3g Aad exy¥dMget 4 Novenber

2006 16 width was 10.5 in (34.5 ft). Th instal.led constructed net
hei ght was tpdraplicighqel absoghers 32 tﬂﬁ@“ﬁe‘i‘ﬂ%‘@r T oG i VRLFLT | ed and
enst oned e b8 A o B RS0 SRRl 7 0.2 11
in a concrete foundation. After the train passes', the control system will rever_se .
15. i;lotors 162 to lower m;t 20 mto slot 24 of cqnpfe_été structllrt? or net sldf; 58, '
| | In addiﬁo’n to railroad crossings, the system can also be used in a
variefj of other épplicaﬁoﬁs; iﬂciudiﬂg HQV lanb traffic control, drawbrid_gés,
o secuﬁty gates, or crqsh'cﬁshion aﬁplibaﬁoﬂs. | Oﬁe can readily appreciate _thét the .
- . control system ftﬁr ,s.uqh épﬁl.i;;éﬁoﬁs may dlffer from that used ina railroad.crossipgs.‘
120 Atsecurity gates, for e;{amﬁié,_ t.}:ie' 'rést_raining net or-ot!ﬁer-barriér would ho;‘hlél}y be . " "
- ina iaiséd position, aﬁd a’étuatibﬁ of the secﬁﬁfy, system (e.g., by a guard, a key céfd, -
" . keyboard punch, etc.) would lower the bamer and permit passage. S
" EXAMPLE L | |
| © Auembodiment similar to that shown inPIGS. 3A and 3B was
25 | -constru;:ted without ground retractability, as foﬁows. 'I;l-ze m)grall width of the

installation was 18.4 m (60.4 ft) center_liné to centerline of the stanchions. The net




centerline of the net assenbly. A neasure of the tension was recorded in
the-top and 5 bottomcables of 27.5 kN (6182.3 | b) and UAGvekibel 30@3. 2
-1'b), respectively. The cable net was constructed of three equally spaced
hori zontal nmenbers. The top and bottom horizontals were 19 mm (0.8 in)

di ameter Extra High Strength (EHS) wre strand. The center horizontal was
16 mmdianeter 6 x 26 wire rope. The horseshoe cabl e net nenbers were

f abri cat ed voftthavas il 1§ ine(34.6 fhrTe@nidstillell caBinitlmet ipightwas B3¢ &).r ope. The

W re rope was woven up and down along the net wdth and attached to the -
~top and botThedriabof the petarheninsiallagiapd isasionsdPar b0 wi B A 1 farthecentenofym (0.8 in) |

cabl e clanps at each | qocati and a sipgle 32 1.3 1in dified cable
clanmp vvheréhﬁitﬁ%carb&?&é‘dB&é’éé}&o@\}%%efwregtﬂ?‘é?mg’tctg@ﬁés.m‘ieﬁ'éw%ﬁ of the top and
bottom strands.were fitted with Prefo ine Pro j 6.0 ft) Bi
&1 p 15 DeddrEfeo st ebimefl A melo e R AR Sa bl GG QR el s pb L L0 Dt & it

a 32 M § L.3torh Bdolds of 275 BR1RE3 1) bnd MINBUBULE, Bfickehebitly. (0.8 1) clevis at

the top an ottom horizonta rand | ocat1 ons. opposi ng net end was

connected to shock aﬁ%%%}ﬁfﬁe?w?ﬂo% &f@%é@ﬁ‘?ﬁﬁ%‘l%&\éﬁbat the top and

bott om hori zontal stra ocatlrons. e stan oNns were ricated fromtwo

sect i ons  ofysiRR! 1B BE abPodih iRl WeRl Bkt O Ramaed@ashar system The

~anchored inner section of the stanchion was fabricated from A36 steel pipe"

305 nm (12.$kehgid (ERLSPwire 2@and Theloehted HoYizomed] ka1 6l Aianterer 6 %26 iren) .
Addi tionally, two 6 nm (0.25 in) rolled bronze plates were welded to each
i nner sect irope. (The hatashdoealle ng memBerSwenntabica3ed afp sinpledkmm B4 imm (2.1 in) wi de
steel ‘shelf ring was welded to the perineter of the inner section to
verti caldy daumstr6ix 28%vitehepeo Fhewirsiops wasrwovepumand dewnalorg thetsdve t he roadway
surface. The _inner.section was__fillet welded to,a 25 mMm (1.0 in) x 686 mm
(27.0 in) »viéhendsaphed ighe fpp and atipm hprizoptalwitg,apdBembypsith #ee ang” anchor ed
with sixteen 25.n 1 | n mec%gni al ancho The out er..section was
Fabr | oat e PrORIGE SblEalazs Bdageain 138 58k 17 78 B IR 0. 8 i ny vl | x
f1§)7 2 ong. (34110 ot windid e R p3bd SoePROGKPRRAE PR ¥ B anter € 2.9 M (9.6
.. ' ' bottom strandé were fitted §vith Prefonnéd“l,iné ProductsT_M 1.8 m (6.0 i} Big Grlp _ '
11_5' Dead Ends. The net Was attached-on one side to 'shqck absorbers with a 32 mm 7(1 3
i) x 457 mm (18 in) bimbuckle and 19 mm (0.8 in) clevis at the top and bottom
“horizontal strand locat_it)ns-'. The opposing nét end was connected to shock absorbers
' with'a 19 m (0.8 in) clevis at the top and bottom horizontal strand Iocations,
The standhi:piis"wefe fabricateﬁ ﬁ‘éin'two sections of steel pipe to form
20 arotating or hinged anchor systemi. The anchored inner section of the stanchion was
' fabricated from A36 steel pipe 305 m (12,0 in) O.D., 25 mm (1.0 in) wallx 1372
- mm (54.0 in). Addiﬁonally; two 6 mm (0;25 in) roiled bronze plates Were'wélded to
each inner section to form beaﬁngs, A6mm (03 in) thick x 54 rm (2.1 in) wide '
. steel shelf ring was welded to the perimeter of the inner section to vertically gupport

25 the outer section 152 mm (6.0 in) above the rpédwéy surface. The tnner section was

fillet welded to a 25 mm (1.0 in) x 686 mm (27.0 in) x 686 mm (27.0 in) steel plate -



5 overall. The effective piston stroke was 2.4 m (8.0 ft). Although this
particul ar enbodi nrent was not ground retractable, it is dmnNbeesbeatboshat a
.variety of means could be enployed to permt partial or conplete ground
retraction of the net and/or stanchions in this and other enbodi nents. For
exanple, the"vertically slidable beaji ng sl eeve di scussed above woul d be
one option 10 for allowing retraction of the net. Another option mght be
to retract tuemehoredgyithsigiaen 3§ mm (ka8 in) meekanicalgnckony Ths ewiersectigewes cal |y or by
pivoting it bout a hori zont axi s, 4 Novenber 2006 CLAIMS 1 An
energy absofBI%Hd gjt%?fﬁsée& ‘??’sgllﬁﬁ“(liplnﬁl%nﬁ%%oﬁd’i‘)v? L¥ hg%a verti cal
axi s; shock ab ng means connected to the fixing nmeans, for absorbing
tenS|Ie f or Ces mé Ve rotating around the vertical axis; ;and t hreshol d force

securing nmeans conne d to.the SH k absorbin nme for preventing

expansi on of. the sho 8@8@6*%& ﬁﬁgq@ﬁ@? W g?@&“@ﬁgﬁllﬁy tensile forces

of at le st r 0 f ein the shock absorbing neans
§ %g%ig%{;% Ry gyf v?as m WA : .

is I|nearly trans e |n a rec ron-parallel to the vertical axis. 2,

b bi |
i o ey R e bsor by ity Eﬁlﬁ'@%’t %@%}%ﬂ%ﬁﬁ"@?ﬁ)@mﬁa&f?ﬁ%@f‘e F bsorbi ng.

tensile forﬁﬂ@mﬁéf@d{hﬁta&g&% e LRG0 %E%t;r&h&ﬂﬁtr?e orc?rﬂ;g ghreshol d force |

securing neans connect ock ab ans preventing
expansi on thhh@mﬁﬁﬁﬁkﬁ%QQQf£&%ﬁkﬁﬂ@ﬁ&ﬁnymkahda&&%ﬂmHmﬁﬁnmbNxte”S'|e forces
of at least a mininumthreshold force, wherein the shock absorbing neans
i's linear!| yesamplestheteatidally ilidalle tatiRrdldeoadipassed dtove would beonsepiancal axis, and
. wher.ein the shock absorbing neans is expandable in a substantially

ort hogo@l & slbetngoetractdadfithemet. Anbther optiort might bectoresract 3he allor pamieafgy absor bi ng

syst em conpri si ng, .
the stanc: 011, for example vertxcaily or by p1votmg it about a horizontal axis.




fixing nmeans for fixing a vertical, axis; shock absorbing nmeans connected
to the fixing means, for absorbing tensile forces while rotating around
the vertical axis; and threshold force securing neans congﬁ@Hed to_ the
shock. absorbing neans, for preventing expansion of the |ng
means until acted upon, by tensile fpgces of at |east a nlnlnun1threshold
force, wherein the shock absorbing nmeans has a 50,000 pound resistance. 4.
The energy absorbing system according to claim3, wherein the shock
absor bi ngCLAIBISns has a twel ve inch stroke. -4 Novenber 2006 19 5. The
ener gy absorbing systemaccording to claim 3, wherein the shock absorbing
means has an accumulator with a 5,000 pound return force. 6. The energy
absor bi ngl.systAemerscgyortsiorming systelregomiBisingher ei n t he shock absorbing neans -
- has a 20, 000 pound g gy absorbi ng system according to
cl-aim 6, wherein th&ﬁghocagﬁﬁggﬁ ?Engﬁggﬁs has a four foot stroke. 8. The
ener gy absor bing s peedAbsedaddNeRpstcengciadp e Winsrresanst fepaksesing absor bi ng

means ‘has an Eié‘r%rl@‘ﬁﬂr@é@&hﬂ@'r&lﬁtlﬁg AoRnE QEREaRisUsdy force. 9. An energy
absorbi ng system conprising: f1xing nmeans for fixing a vertical axis;

shock absor bi ng medieshahioeerseauing rrernsicPRI9REcHS hesshorlabseB¥vg bi ng  tensil e

forces while rrﬁéa%%'iﬁﬂpn@b&umg ekpehsibRloF tk@%lhoé%é&orbﬁ@dnéﬂs%h@cfbdf UpoR €
ted to the shock a ans, for preventing

securing neans co ,
expansi on’ of t%W résﬂ% cesd 3t 5P%G MipimHm B’ﬁ?ﬁhpldggﬁcéd”'l%?iﬂtheﬁsPO%nS| | e forces

of at |east a abérbigimddns@sihebily taiskeablovner @icbtidrRaralkpekhe *heel Blisig neans
is connected to a rotating neans for rotating about the fixing neans, and

~wherein the rotating neans conprises a bearing sleeve: 10.. An energy
' absor b| ne. sysbﬂmrsnecgymhssnbn@ system comprising: ' ' E

fixing means for fixing a vertical axis;

shock absorbing means connected to the fixing means, for absorbing
tensilé forces wnile rotating -around the vertical axis; and

threshold force securing rneans cdnnected to the shock‘abserbing
means, for preventmg expansmn of the shock absorbing means until acted upon
by tens:le forces of at least a mmlmum threshold force, wherein the shock _
absorbmg means is Imearly translatable in a direction parallel to the vertical axis,
and wherein the shock absorbmg means is expandable ina substantlaliy |

- orthogonal direction relative to the ve_r’ucal axis.

3. An energy absorblng system compnsmg
| fixing rmeans for fi ixing a vertical axis;
shock absorbmg feans connected to the fi ixing means, for absorbmg
" tensile forces while rotatlng around the vertical axis; and o N | -
' threshold'force securing means connected to the shock:absor_bing o
' means,.for preventing expansion of the shock absorbing means until acted uborj',
by tensile forces of at least a minimum vthresho[d‘ force, wherein the shock . -

absorbing means has a 50,000 pound resistance.

4. The energy absorbing system accordlng to claim 3, wherein the shock absorbmg

means has a twelve lnch stroke



fixing nmeans for fixing a vertical axis; shock absorbing neans connected to
the fixing neans, for absorbing tensile forces while rotating around the
vertical axis; threshol d force securing nmeans connected to the shock
absorbing mneans, for preventing expansion of the shock abh¥BYSPbgy 298 2088ns
until. acted upon. by tensile forces pf at least a mninmumthreshold force;
and.torque protection nmeans for adding structural strength to the shock
absorbing neans to resist deformation due to the torque upon the shock
absor bi n@- nreabe ehdrgy Absasbiag gystarh sosdvding tessiainednwdiergir theishepk absdibingnber 2006

20 fixi ”%%@%ﬁsgﬁbcéwlﬁ ébbg%umﬁl ?,n%ck absor bi ng neans connect ed

to the fiXxing neans or absoréﬁl ng ' tensi orces while rotating around
the vertical axis; torque protection neans for adding structural strength

to the shock m@sﬁé@y B TBA Syshéin EESirBho SPIGHTEWhGRITHE shobldbSobigaue upon

the shock absorb % nmeans; hr es force securing neans connected to
t he shocl("%%@ﬁb?r?@ O%awsdreﬁlétanfﬁ eventing expansion of the shock absor bing
means until racted upon by tensile forces of at |east a mninmmthreshold
force, wherel n the shock absorbing neans i s connected to a rotating neans
“for rotatt ng dPBEPCrEKELIIING BYSiereARcording to dlaimch whgTRiInbE SRes RSP Yem

conpri si mgsans haX bfsLrfeaBBoke0r fixing a vertical axis; shock absorbi ng neans
connected to the fixi ng means, for absorbing tensile forces while rotating
around the vertical axis; threshol d force securing neans connected to the

shock absor bi mge ena@ylebsd‘rmg pystane Btdondng wnekiisi ) whefeirt the sﬁdsukelbsatbmgr bi ng

means: unt Ielans %as an agcumutator with a 5, 000 pound return force.

9. An energy absorbing system co‘mprising'
- fixing means for fixing a vertical axis;
" shock absorb:ng means connected to the fixing means, for absorbing

tensile forces while rotatmg around the vertlcal axis; and

threshold force securing means connected to the shock absorbmg
means, for preventmg expansron ‘of the shock absorbmg means until acted upon
by tensile forces of atleasta mlnlmum threshold force, whereln the shock
absorbmg means is connected to a rotatlng means for rotating about the i xmg

- .means, and wherein the rotating means comprises a bearing sleeve. -

40. | An energy absorbing system compnsmg
fixing means for fi xmg a vertical aX|s
shock absorblng means: connected to the fixing means, for absorbmg
" tensile forces while rotatlng around the vertical axis;
" threshold force securing means connected to the shock absorblng
" means, for preventmg expansion of the shock absorbmg means until acted upon'_
'_ by tensﬂe forces of at least a.mmlmum_threshold force; and. * . ‘
| torque protection means for adding structural strength to the shock -
absorbing means to resist deformation due toth_e.torque upon the shock -

~ absorbing means.

) 11. _ An energy absorbing system comprising:



by tensile forces of at least a mninmumthreshold force; and restraining
nmeans connected to the shock absorbi ng neans, for absorbing forces and for
transferring forces to the shock absorbing neans, and through the shock
absorbi ng means to the support neans. 13. An energy absorbMNAyemR
conprising:, fixing neans for fixingg vertical axis; shock absorbrng
nmeans connected to the fixing neans, for absorbing tensile forces while
rotating around the vertical axis; threshol d force securing means.
connected to the sﬁmn&n@bmdbbﬁmggameaﬁdaMSor preventi ng expansi on of the

shock absorbing me k%%%érbrg@?ﬁe%ﬂsk!&ﬂ%cte’%otr%rtﬁi g%éa% Paorfilg | east a

m ni mrum t hreshol d 1T orce; restral ni ng nmeans connect e to the shock
absor bi ng rrearf@S"Ewacesa\M@fCﬁ?tmg groynsidBe werticd gxist r ansferring forces to the

shock absorbing neﬁi?éue &%ctrdnhﬁé&t&hoﬁd&ﬂrn@@ﬁ&u%@%n@t%tﬁ@ﬁﬂﬁkt0 the fixing
means, wherein the shock absorbing neans.is connected to a rotating means

for rotating &beibing Means i agstacfespatigeiueiodes torepan e YREK wher ei n t he
restraini ng magashicgMRbhsepdcabl e extending substantially horizontally in

a wave pattern with vertical anplitude, havrgg ’Feaks vaII s and
nmi dpoi nts, wher ei nf¥eghglfpree sec B”Wé't?ech'?"l?ﬁ it heghackggbse 90 degrees

from tangent s nffan,Her ﬁi@iﬁﬁﬁngiébd)ahﬁbh emae sﬂébk abBorBMg nidand RAGINARIALPSH St eM

conpri si ng: xin ans f|X|n axi sor bi ng neans
ComPr SR o Bk Bt Re e P B ek A ey Rere B o O 1 o
around the vembsabihg awass istonestal o afrol’aﬁﬁ?g sesny fongtategasoatamniiged to the
shock absorbln means, for preventing expansion of the shock absorbing

means. unti | al° ‘upon by tensile forces of at |east a mninumthreshold
force;- torque protection nmeans for adding structural strength to the shock

12.  An energy absorbing system comprising:
fixing means for fixing a vertrcal axis;
shock absorbrng means connected to the fixing means, for absorbrng tensile
forces while rotating around the vertrcal axis;
threshoid force secunng means connected to the shock absorbrng
means, for preventrng expansmn of the shock absorbing means unttl acted upon
by tensrle forces of at least a mrnrmum threshold force; and
restralnrng means connected to the shock absorbing means for
-absorbing forces and for transfernng forces to the shock absorbmg means, and -
- through the shock absorbmg means to the support means. |

~13. An energy absorbmg systern compnsmg
. fixing means for fx:ng a vertical axis;
" shock absorbrng means connected to the fi xmg means, for absorblng tensﬂe -
" ““forces while rotatrng around the vert:cal axis; ' -
| . threshold force securing means connected to the shock absorblng
means, for preventrng expansion of the shock absorbmg means until acted upon
| by tensile forces of at least a minimum threshold force; and
restraining means connected to the shock ‘absorbing means, for
" absorbing forces and for trahsferrrng_ forces to the shock absorbing means, and
. through the shock ebsorbing means to the fixing means, wherein the shock -
ahsorbing means is connected to a rotating means for rotating about the fixing



absorbing neans to resist deformation due to the torque upon the shock
absor bi ng neans; and restraining nmeans connected to the shock absorbing
nmeans, for absorblng forces and for transferring forces to the shock
absorbing means, and through the shock absorbing means tﬁgkﬁ@mP?BQQHS
means, wherein the shock absorbing megans is connected to a rotating neans
for .rotating about the fixing neans. 15. An ener.gy absorbing system
conprising: a stanchion; a shock absorber, a bearing sleeve "rotatable
about an axi s nofanshedsttenehtherestitidngineatshemsises kabidbededsing i s connected to

the bear i ng le6yeniaHRotafih AldlSERORGHRLdRal S5 RRRCkadbaaLber  vhi oh

prevents expansion o ety Upon by T engi | e
forces of at [|velgysaad ml(#ﬂqfﬁlifmwﬂel‘ﬁ"etﬁﬂgél‘ds hﬁhee’avqeldmmteareraggeaetwor bi ng

system accor d'd@grebgdrﬁnr%ﬁl@eb@offt SARE a,qd)@%ygl ng a bunker into which sai d

stanchion is secure er 2006 22°17. An energy absorbing system
according to claim15, further conprising a foundation and a pi pe enbedded

~in the foundatynher bs&"Bm@%_%tGM C%p.,%gg,h? ng system according to claim 15,
wherein the shock a sorber ~ is-a hydraulic shock absorber. 19. An energy

absor bi ng syst em ad¥8¢ ﬂieﬁﬁsfobf’ép%?ﬁ?riﬁa afffer ei n the nini num threshol d
force is about 3, 08Rudk@baiiBIy Mdzne @Enmeetads thedRing/MeHB SloBibsaRmeY bi Ng system

o abot 10, 0GB EUBiFRE We roAnSA B, NS EBIBARG syst em accor ding To ol & m
- 15, wherein the s hm&mbﬁofcb%ecurmgmansQSnr@cteGrtdtl% $poei gisdotbirgy S| eeve
| oorrpr I sed of %ergﬁg %r‘ &Levesn?nge 8%%%.% %Fnh ﬁoc(:?k a%sgrbmg means until acted upon
by tensile forces of at least a m:nimum threshold force; -
torque protection means for adding structural strength to the shock
absorbing means to resist deformatlon due to the torque upon the shock
absorbing mean's; and |
restra:nlng means connected to the shock absorbing means, for
absorbing forces and for transferrlng forces to the shock absorbing means, and
“through the shock absorblng means to the fi xung means, wherein the shock
absorbing means is connected to a rot_etlng means for rotating ebout the fixing

means.

5. An energy 'absorbiné system comprising:
‘ - astanchion; S
‘a shock absorber L
a beanng sleeve rotatable about an axis of the stanchion wherem the
~ shock absorber is connected to.the bearing sleeve; and
" ashear pm connected fo the shock absorber which prevents expansmn of
" the shock absorber untll acted upon by tensile forces of at least a minimum '
~ -threshold force : '

‘ 16.  An energy absorbmg system accordmg to claim 15, further comprising a bunker
- into whlch said stanchion is secured '




consi sting of alum num and steel. 22. An energy absorbing system according
to claim 15, further conprising wheels and a cross-bar between at | east
two shock absorbers on a stanchion, supporting the shock sorpers. 23. An
energy absorbing system conprising: a stanchion: a shockXo¥ePhe 200§
securing nmechani smthat prevents expamsion of the shock absorber until
acted upon by tensile forces of at |least a mninumthreshold force; a
bearing sl eeve rotatable about an axis of the stanchion, wherein the shock
absor ber 1% cdﬂrmret@obttsorbtdgesysﬂemmoeordmgrtestemnﬁifm@eneompmrrgea:t ed to the

shock absfgﬂlbc%r]ongnoda ngtéﬁ%red{ﬁé qgaﬁgt]to t he shock absorber which
t'’he "'shoc sor

prevents expansi on 0 until acted upon by tensile
forces of at least a mnimm - threshold force 24 The energy absor bi ng

system acgor digjdd ﬁb%br‘btr%fegst E&8brin %ﬂt&‘cl é?rgtHé%twocH dbsBr Orlrgl'" escent

state exerts a stat c tensi orce u absorber the 4
Novenber igedgdraply shogk aRseriehr eshol d force exceeds the static tenS| l e force.
25. The energy absorbing system according to claim23, further conprising a

torque pr otective sleeve attached to the shock absorber. 26. The energy
absor bi ngl%y s tARENeEYRbIPRINgyseMAckerding toplaine 5 wheein BerpiaiMiihg net

extends afifedRdd foréligdpaut 32008 tb 8ballt@80do pelddact abl e. 27. The ener gy .
absorbi ng system according to claim 23, wherein the restraini ng net is.

adj acent. to and approxinmately parallel to railway tracks..28. The energy
absor bi ngzosystﬁerereegwbabmmgtswetnaacmraag tovBigiet 5) whakein @einfigimunng net

conpri sesh(%%%(ﬁgfqﬁhgeﬁﬁ% %soe)éﬁ?)a ?18'88(5 8gunadts)_’sorb| ng syst em accordl.ng to

~.claim28

21, An energy absorbing system according to claim 15, wherein the shock absorber
7 comprises a torque protective sleeve compris_ed of a material selected from the group

consisting of aluminum and steel.

22.  Anenergy absorbmg system accordmg o clalm 15, further comprrsmg wheels
and a cross-bar between at Ieast two shock absorbers on a stanchion, supportmg the

" shock absorbers

23. - An energy absorbing system combris_in'g:'
~© a stanchion; - |
. a shock absorber _ , .
a securrng mechanlsm that prevents expansion of the shock absorber
until acted upon by tensrle forces of at least a mrmmum threshold force;
a beanng sleeve rotatable about an axis of the stanchlon whereln the
) ‘shook absorber i is connected to the sleeve;
a restraining net connected to the shock absorber; and
- ashear pin connected to the shock absorber which prevents expans;on of
the shock absorber until- acted upon by tensrle forces of at Ieast a minimum’ '

threshold force.

- 24.  The energy absorbing system aCcording to claim 23; wherein the restrai_ning net

: in_a quiescent state exerts a static tensile force upon the shock absorber, and the -



cable conprises wire rope. 30. The energy absorbing system according to
claim29, wherein the horseshoe cable is substantially unitary. 31, The
ener gy absorbing system according to claim 23, wherein thg\*\e}st _aiéti g net
conprises cable extending substantially horizontally in a b%‘t n.
with vertical anplitude, having peaks3 valleys and m dpoints, wherein
tangents of the wave m dpoints are at |east 90 degrees fromtangents of
‘the peaks and valleys. 32. First and second energy absorbing systems each
of the fimmimemdihreshobiidroesecepds thebdtalidiersie dyrst.ens i nstall ed on an opposite
side of a roadway that intersects railroad tracks in a railroad crossing
safety system and conprising: ground retractabl e restraining means for
restrai ni 4y authsrassrayebsebngsystessicaeding feclaigl 23, futher edmaNising@eravest r ai ni ng

nmeans exteadi-ng AveSRadRe & RN RbWREN the energy absorbing systenms on
each side of the roadway, shock absorbi ng nmeans for absorbing forces

applied to the restraining neans, the shock absorbi ng neans bei ng nounted

on the fixg Ny TRAMEN dgt b@%m@eyeée%éorataﬁtoMssmwwheem the réidinthgMay enber
2006 24 a threshol for ani sm connected to the shock

ce Secur |
absor ber SXESERIOSHE reaqyeN@n t?%?”’?%@"%‘ﬁ%% absorber until acted upon by

tensile forcées of at feast a mninmnumthreshold force; wherein the

restrai ni nprises horseshoe ca .. 23. An.e er absor bi ng
Cyot em cobtor | STREneBVEPSTERE GHEER 20HTdRa i e whaaBE g PRETI RN o ¢ hat
prevents iempjamtmam:faptplmurﬁdﬂelqlpamheloas bdlvay eratksl act ed upon by tensile
forces of at least a mnimumthreshold force; and neans for retracting at

|-east ‘a portion of the systeminto the ground. 34. The energy absorbing
syst em aczfor diThg etnergylwsmrbt&a systére mecordinh ¢o cheiar23, fvbereirrtee r@tralnmg nebnpri ses a

beari ng Scloﬁ?p\‘u@eé’ﬁér&és‘ﬁ% thé' i dabl e on the stanchion and V\,her ein

29..  The énergy absorblng system accordlng to claim 28, wherein the horseshoe

. ~cable compnses wire rope.

30. The enetgy absorbing system according to claim 29, wherein the horseshoe
' cable is substantially uniitary. o |

31.. . The energy absorbing system aceording to claim 23, wherein the restraining net-
o comprises cable extending substantially- horizontally in a wave pattern with vertical
amplitude, havmg peaks, vai]eys and mldpomts wherein tangents of the’ wave mldpomts

are at least 90 degrees from tangents of the peaks and valleys.

© 32, Firstand eecond energy absorbing systems each of the first and second energy |
‘absorbing systems instailed on an opposite. eide of a roadway that intersects railroad
tracks in a rallroad crossing' safety system and comprising: | -

'7 ground retractable restrammg means for restralmng automoblles from crossmg

the railroad tracks, the restraining means extendlng across the roadway between the
“energy absorbing systems on each snde of the roadway _

. shock absorbing means for absorbing forces applled to the restraining means,
the shock absorbing means being mounted on the fixing means to rotate around the

. vertical axis; and '




t he shock absorber is connected to the bearing sleeve. 35. An energy
absorbi ng system conprising: a stanchion; a shock absorber; a securing
mechani smthat prevents expansi on of the shock absorber ﬁt” act ed upon
by tensile forces of at |east a mninumthreshol d force; % gverpRe 008 o
retracting at least a portion of the gfanchion into the ground. 36. An
ener gy absorbing system conprising: a stanchion; a shock absorber, a.
securing mechani smthat prevents expansion of the shock absorber until
acted upon by attbnesihdidafdi-ms:seerimymethan'ea&tonaea:ﬁaaniortbemmdekebmber force, wherein

at | east |on h on LS . abl r 37. The
ener gy alﬁ)z \}%ﬁ{l rggex aReI%rlrin ]ﬁ}&% %}?oac‘ﬁ rger gné?éct%g pol% b§ tens Ig forc %og ﬂga&por tion
of the arammhurmmre@owe‘ortcemﬂlérymrﬂm reaiaisiby eeans mmmeeghmamhoembleThe ener gy
absor bi ng system according to claim36, wherein at least a portion of the

stanchion is retractable into the ground by pivoti ng about a horizontal
axis. 33. An energy absorbing system comprising:

a stanchion;
a shock absorber;r o
, a s'eouring mechanism that prevents expansion of the shock absorber
until acted upon by tensile forces of at least a minimum threshold foroe; and

means for retracting at least a portion of the system into the ground.

34, The energy absorbing system according to claim 33, wherein the means for
'retracting comprises a bearing sleeve vertically slidable on the stanchion and wherein

‘the shock absorber is connected to the bearing sleeve.

- 35, An energy absorbing- system cornprising:
D a stanchion; ' | |
-a shock absorber , ‘
a secunng mechamsm that prevents expansmn of the shock absorber
until acted upon by tensile forces of at Ieast a minimum threshold force; and

means for retractlng at Ieast a portlon of the stanchlon into the ground

36.  An energy absorbing eyst'em oorn.prising:
3 stanohion .
a shook absorber o _
a secunng mechanrsm that prevents expansmn of the shock absorber B
. " untit acted upon by tensnle forces of at least a minimum threshold force wherem -
T at Ieast a portion of the stanchion is retractable mto the ground ‘

' 37.  The energy absorbing system according to claim 36, wherein at least a portion of

" the stanchion is vertically retractable into- the ground.

. _ 38. The energy absorblng system accordlng to claim 36, wherein at least a portlon of

'the stanchlon is retractable lnto the ground by pivoting about a horizontal axis.




