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Vehicle Barrier [0001] This invention relates to a
vehicle barrier for allowi ng or preventing passage of

wo eleabass [ 0002] Conventional vehicl e barri er BCD8G2005/000100

barri cades are used to control, access of vehicles to
or froma property. These are often fixed
installations; one type may range froma bar that can
be | owered into an operating position or raised to an
i noperative position for Ca&neleBaftieng vehicl e passage;
anot her type may involve el aborate nechani sns enbedded

[ r oad .in ich barrier er. be extended .
t[@mgﬂ)st r uct MtV ey BQ?athett? g&e@ﬂc‘f%wﬁﬁﬁ F§°‘§]£§s%fg%r.evenmg
&,QQQ%; oftvihfddiat i onal patent application WO 01/92642,

in the nane of Mudhar, et al., describes to a barrier

havi ng a cl apper pivotably attached to a base nenber.

| apper. i s nmoveabl e -bet ween an operative sitio
Il o Gep SR e e RN aEs e 5l B Conllaccess of
REBitlek @ or 188 £HRBERY. Thesd arkymenthited Ghéta@dionk; dhe type may range
respect to the oncomng traffic, and is held in i ]
ozt &iben thay can be ddeiered 1Miocan Ppekaiing positiomherdraisgd tth@n inoperative

B 0, Y R v, s
iehffsmd BR04ddelSn RetRBWa@n whidhld bA@ier nSéimtes! hay be extended to

Roener, et al., describes to a vehicle barrier pivoted

obstuchweli¢layor rghpgted for viebickanagsage a pit. The barrier

is forward inclined wth respect to the oncom ng

traffic. The barrier is noveabl e between an

[OC03T at i VeEntpatibniad patene applicatied WO \08/92642 tincthe nhife toffi@Iudhar,
ative position,_ a shear nenbertﬂl))er mts the barrier

ebalpidpprbee {rombatries heyjeg &fappery¥otebly pipad tomfse ggmber. The
?/:%m{@r 8 nﬁx%g@E %'émfé%ﬁgaélv erfivelddstiBRYand 'aBtih&%éﬁ}% position. In the

cle e grou nd throwng 1t upwa
opaatye lpSsifan,ethe clappeb,ig ABcR8ardi inshimed WwithNzspxickdo the oncoming

G586 355 bl B 550561 B EisEh, B4 RONGE, RSt s s
hér RE Ak Aehximahl Hefght ddhd MlFRNSaPESpRL iISPaB limited to about

I nopérative position and an operative
6 inches.

[0004] US patent no. 4,627,763 issued to Roemer, et al., describes to a vehicle
barrier pivoted on a housing, which is located in a pit. The barrier is forward inclined
with respect to the oncoming traffic. The barrier is moveable between an inoperative
position and an operative position. In the operative position, a shear member permiits
the barrier to pivot beyond its operative position when impacted above a predetermined

value, thereby lifting the vehicle off the ground and throwing it upwardly.

[0005] US patent no. 5,228,237 issued to Nasatka describes to a vehicle barrier
attached pivotedly to a base. The barrier is forward inclined with respect to the
oncoming traffic, and is moveable between an inoperative position and an operative
position. In the operative position, the barrier is held in its forward inclined position by

a spring acting against a brace. The brace is designed to absorb an impact.
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positi on hi the operative position, the barrier is
held inits forward inclined position by a spring

wa@eaoerngedagiai nst a brace. The brace i s desi gnedPtDSG2005/000100

absorb an inpact.[0006] International patent
application WD 92/01 116 in t name of Ovington
descri bes a road bl ocker consisting of a cover nenber
consi sting of two hinged plates. The cover nenber in
an operative position is folded into an inverted-V to

1 t t hi cl vl .
TR o8 v dnrefoRd Pefth sl fio YeQeRiotias s g of Guingon
ideScriblesth rOaSBIbERR chRMistit@ifel ®veemeaBer cdrdfdrg of two hinged plates.

| nternational patent application WO 94/12731 in the
AAEoser IaBberdn RN PRt ve pedfionissolied dnfo andnyratedi\e fo create a step

having a structure defl ni [ X [
S By Rly BiskieR, Bt Bopeiatyt B3R B o VBt Birewacted 0
MG posiBROfopVeliibe patsaget ure; and |ink bar for Iinking
the first armto the second arm In the operative
position, the link bar and the second armforma |eg
i nvert ed- [ t.he.fis st . r
1o, " bl e sBBiica R WA I27EF i B R of George

lFadchar @estibededvehidl® barfier hedes s sehctifeeddininiCd ticess; dherm pivoted
vertical height of the V-shaped barrier is typically

lat ene ead b thebdmcture e saeend srn vt aiusnethar sod @f the structure; and
| : I 0 el BBl S, e .

BRI Fof BRPHE GRCRRY 1P too N0 G BRI hsiton, the link

baatnd thersesindi aemt foen aLigd of an sdveftedV whilstrthe fiestibat formbk the other

view of recent increase in security concerns, there is

168 dn dhe, woHeral e PRI The PR AN ¥ qlfd intadheggeess of the
re Tha™: iEATbAHE SKEape® BairleY iQRPidall§ Hufk! % -about 700

Fg’}oi%ﬁet %e %?decgpeﬁ(%lglﬁnrbventi on Pﬁugiﬁ%ﬁl@g& aﬁ\q/hg%i cle abou

mamrfroen thevgrewrsl. n t he vehicle barrier conprises: a base

element; a barrier elenent; and a guiding elenment. The

gui di ng el enent connects the barrier element to the

hooos] el ememiespits hetdeablopRientOss o RIHETE Bhrrieey, MidrSist 181 a need
barrier elenment to nove downwards relative to the base

& pravide apdvicle bpaier they isresitignignengh tostop ap grran vehicle. In view of

; ¢ i | P _
SR Rake 8oy M AH00S AR R M08 BRIl
The be hvpd fgars! leckidoh quickde gasily and fxequgntly.

[0009] The present invention thus provides a vehicle barrier, wherein the
vehicle barrier comprises: a base element; a barrier element; and a guiding element.
The guiding element connects the barrier element to the base element such that the
guiding element permits the barrier element to move downwards relative to the base

element upon impact by a vehicle.

[0010] In an embodiment of the guiding element, the guiding element
comprises a clamping element associated with a slot. The clamping element passes
through the associated slot to clamp the barrier element to the base element. The slot
can be either on the barrier element or on the base element. In one such embodiment,

the clamping element is a bolt and a nut. The bolt passes through its associated slot in
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t hrough the associated slot to clanp the barrier
el enment to the base elenent. The slot can be either on

wo b@chetssd er el enent or on the base el enent. |PCDRE2005/000100

such enbodi nent, the clanping fl enment is a bolt and a

nut. The bolt passes through its associated slot inthe
barrier elenment on one side of the barrier el enent and
engages with the nut on the other side of the barrier
eh@hmf:r elemeanhont hee sideiod dlerimmtler gléraed aind epg@@ sv1th the nut on the

k? errl ﬁg glt@?rg?ﬁjlep%lt?%l%&tb o e%ﬁhpg}l-qu]?s%;e d bBIIS [pflsse%ﬂlfough a slot

3R ¢heHaté eRMANERIFBNbS ihe bmy leRtathnt. d@@%ﬂz 1@fh1ﬂt§1@fbolt nut and
magni t ude of the downward force and wei hat each

Isbiit tarrapgament ds proyidedr denendingon the mepgsi the downward force and

oy B Cart il ot e AT B AR Bl .

screw and a screw engag| ng thread. The screw passes
t hrough the slot and engages with the screw thread on

A& Bar r i erdnenethenembadiment efthierrdarapiagwhment.dbe glspmping element

chriSes*, Qe 3p8 1 NS, BALEL R BLE A k08 ARG e stot and

RARALE KBl the OéretvitBread st intéreN@nént. B/ clidping RRmene Also works
be used so long as the fastener is firmand strong

ahida glet isomigie barries clgment and the sqrawithread ism %abéseeqlmt

and allows the barrier elenment to nove relative to the

base el ement upon an inpact on the barrier elenent.
Fo012¢xanpl dn othepicmbadisatisaifeble vlainpirg sladee, arsy fastbmran be used

of such a fastener, [0013] In anqther di rren of

1spdong asdhe dastanghisiirm andestig ag&nwgg%etp go fo the base

%}]éﬂ?eir §AAbRE $hk YhrkiBr BeSERAONEMBR réa iRl A8 b§§er 8¥%nent upon an
|ng screw provides a normal (perpendicul ar)

fimpact obethwbeumet kblenigat. Fanexagmde)\eepif aissagiatest with agvedge is a form of

frict bet ween the bar and the groove, but allows

rsg?ha#a@& fovenent between the bar and the groove when

there is an inpact. The bar can be on the barrier

el enent and the groove on the base elenent. It also

AB913% i f t Ao apether embadiment of fareeuiflingelsmeni the geiding element may
SEAREES e hRgBICIAT SR By TIBARELAR, T Wpine srew

padvidds @momﬂa(ﬁerﬁeﬁdm]ﬁ@ fobst Betoewe thd bat hdd gpovl dbe generating
are_ provided, each screwis replaced by a bolt and
rﬁa@tlonabﬁéwae%%tbar ngiheEreRys, B "alopk atlafiyemgysmept between the bar

and the groove when there is an impact. The bar can be on the barrier element and the

groove on the base element. It also works if the bar is on the base element while the
groove is on the barrier element. The locking screw engages with a cooperating screw
thread either on the bar or on a part forming the groove. If through holes are provided,
each screw is replaced by a bolt and nut, and a slot is provided on either the bar or
groove to permit relative movement of the bar in the groove. In other embodiments in
which the bar and groove are tight fit, no locking screw is required. In yet other
embodiments, the bar and groove can be made in different cooperating shapes,
including for example but not limited to, a T-shaped bar associated with a T-slot; a
dovetail-shaped bar associated with a dovetail-groove; or a round bar associated with a

longitudinally open cylindrical bore.



groove to permt relative novenent of the bar in the
groove, hi other enbodi nents in which the bar and

wq@ewonetss e tight fit, no | ocking screw is reqedT/8G2005/000100
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yet other enbodinents, the bargand groove can be nade
in different cooperating shapes, including for exanple
but not limted to, a T-shaped bar associated with a
T-slot; a dovetail-shaped bar associated with a
dovetail -groove; or a round bar associated with a

| L udi iy .
U et 5t Hy R DB 6Pine e SRy, 1S RBHE Rfement i
| Motited bed pivotalnponeaich bmbodienent) aHirerdfadiisrest the guldinpeelement is

of action of the guiding elenment is offset fromthe

ppifsst fromy heppiyek Thgpivd @R he eheither the firgher gar sidgof the barrier
S| | ' P espect to the

d'lélglgg ivgl%ﬁ]gefp%?ﬂ %g??&[[?gggf\%h?% tan enbodi nent in

which the pivot is at the front of the barrier

el enent, upon an inpact on the barrier elenment, the )
bi0ler el elfeAt qmbodinentsa Whish: therivesi Podt Hieqltgnt phhe barrier

S [ ' ah?é?@i I m
é% eg?f&?ﬁg§b|@o?gg?ﬂ¥ﬂé roﬁ?a%%ngﬁgé%§¥§Fer e gﬂ%%?abmﬂthe
apivet and at tHewahledimgisimoved doiventemardsfthe base @hqphent. Ifisffect, the pivot

sho in Fi.gs.. 8g-8i. [0016] |In anpther, enbodi nent of

Heo 9Pt O Uhs bt ,elemﬁnfae%l' 5 arioriger ghidige,shement; for ‘example, as
SiBRRGH FigoBpget ed to the base el ement, is provided at

the rear of The barrier element. The pivot allows the
barrier elenent to rotate upon an inpact on the

b per el nt, whilst.th opper events .
SAPIGET o Chieoter b irieny of HRRGEIL bAEE 12 alionto the pivor, a
PitGsiRE, edoihael Ry thiesd eRbhdehf s pfovidid SHBPRAF of KPBattier element.
The "stopper can be of any dinension and shape as | ong

akha pivpsaligwethedbapiierteieraend tagotiatepanon animnaet e diplarrier element,

OB B RSP o NG Y B0, o,

apredarpathedby the@obidibn b€thestappent . Al ternatively, an
anti-friction bearing, such as a roller, ball or

sliding bearing may be provided on the stopper, and
Lfog1R2r ri erThd QBB cah be ofah§ Clith¥ndish AESHABE fas IddeCAd 125 t
b@arﬁng rat her tlﬁﬁéﬁn on the s?opper}. I n sfjcﬁ g?] (chés 1P able to
ewttlgetiindeart impactvon dhe sthppet Bpperanmhe) the stopper can have a surface that

cooperates with the rear of the barrier element during an impact on the barrier element.

Alternatively, an anti-friction bearing, such as a roller, ball or sliding bearing may be
provided on the stopper, and the barrier element acts directly on the anti-friction
bearing rather than on the stopper. In such an embodiment in which the stopper and
barrier element surfaces cooperate, an additional guiding element is thus provided. The
stopper can be in front or at the rear of the barrier element. Typically, the pivot is
spaced as far apart from the stopper as the dimensions of the barrier element, the base
clement and the guiding element allow. The greater this spacing is, the greater a
perpendicular distance of a reaction force at the stopper is from the pivot. For a given
impact, the greater the perpendicular distance, the lower are the reaction forces at the
stopper and pivot. The spacing apart of the stopper from the pivot provides an effective

counter torque to withstand an impact.
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barrier el enment surfaces cooperate, an additiona
guiding elenent is thus provided. The stopper can be

WO pobnewss or at the rear of the barrier el enenPCT/SG2005/000100

Typically, the pivot is spaceg as far apart fromthe
stopper as the dinensions of The barrier elenent, the
base el ement and the guiding elenent allow The
greater this spacing is, the greater a perpendi cul ar
di stance of a reaction force at the stopper is from

i vot. _For iven 4 t.he. gr er the. . .
L‘gﬁggndi culhélf1 %@5@89@%’2%& }th‘\a/e&%lzﬁ%e %ﬁl L rae%g%{ }S&)ﬁOWded on the
Rk @ESh@barkfRe AP eTheAdHh i OtontdddavisD el AGpePaf theddear of the
the stopper fromthe pivot :proyi_des an effective

baier element. Qrethesam, & agp1s igreatact wishdhe stapper, at least after

fucther enbodi nent of t vehi rgi C ' o

o S RS g o bR SEBUSL PG SamAe b 3 or s
US betveeR Mhebdrrivt lBmbheartlt BEgRE peibr tdgn irgpdct.OPridrite an impact, the
barrier element. On the cam a camsurface is _in

camsadecamayinetrhe iscoppel Wit the| stopper. dinoarimpact; thedarrier plement is
Li e LI I f I .
B s R AR Y . 43P0 G, R fpes o

sbp@ewitR the ktopperaand apaoh.thestoppert @ geheratpacdownwad force and
cam surface may not be in contact with the stopper.
owyemeRifadhe barHer dapenter el enent is rotated about the

pi vot through the angular gap a, and the cam surface

conmes into contact with the stopper and acts on the

foo19per t o Theretmaduefase dawbavaritht sarfae ardprofile sefidcet Any surface
the_barrjer elenent. [0019] The cam s&rface can be a

projile Bierksasdorg ashp cynispHacs hepmagamahre SIAPPELY 2p Apgie ofher than

Wk ggrgréﬁdikﬂgﬂtoatﬁe :ixﬂﬁac@ %mﬁwtfoacgﬁ%@a& @H&sM8d cdnh Surface to bear

sto at an angl e other than that perpendicular to
phehe stoppdr apfuch aeengleoso ag\to gensaate ackoygwerd Herce and movement to

?%rface ego bngar on the stopper at such an angle so as
DA el Gownwar d force and novenent to the
barrier elenment. [0020] The stopper can be of any

di rensi on and shape as long as it is able to wthstand
§0020kpact dhetstappst exmples of @y dimension|agd ghapreay lopg apft is able to

GHLAGH aﬁfin}pggt o ﬁ{a%gsg&%q\g}a{ R 1d3& aﬁ?ﬁ%}fﬁg fife Ff) Séﬂi’r?ct Xrt]‘ the stopper

St opper as -a sur IS contlinuous.
sdthi thé omalsusavef Aestdpperhasa sorfase tets contidvwusam The

addi ti onal cam

[0021] An additional surface is also provided on the cam. The additional cam
surface is disposed substantially on an opposite face as the other cam surface. An
additional stopper, also connected to the base element, is disposed on the rear of the
barrier element on the same side as the additional cam surface. The additional cam
surface has a curved surface that is suitable for hooking onto the additional stopper.
When the barrier element has been moved down a predetermined distance as generated
by the other stopper and engaging cam surface, the additional cam surface comes into
contact and hooks onto the additional stopper. Once this hooking operation is done, the
barrier element is located in its operative position and is then rigidly connected to the
base element. In this position, the barrier element is able to transmit any impact on it to

the base element through the stopper, additional stopper, guiding element and pivot.
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surface is disposed substantially on an opposite face
as the other cam surface. An additional stopper, also

wa@oeomactsssl t o the base el enent, is disposed onPtTeGZ®5000100

of the barrier elenent on the gsane side as the

addi ti onal cam surface. The additional cam surface has
a curved surface that is suitable for hooking onto the
addi ti onal stopper. Wien the barrier el enment has been
noved down a predeterm ned di stance as generated by

08 one TEBRRREL (00 REBAE L BB aBE S cnb W gy dimension
Qi @higeero 3¢ elistananal in%haﬂfheth_e afditi6éndl BicppBO @H40) gt least along the line
operation is done, the barrier elenent is located in

iafsconipet af ithe agdisionalosiorpes, with theeadditionay| cpm: giinses the additional
to th S | e . thi,s position, the barrier
eﬁ?(g’l?g%g%?as&g%%&t%g}stcf) argl%n(ﬂlts “any inpact on it to the

base el ement through the stopper, additional stopper,

%ui di ng el ement and pivot.[0022] Like the (fi rSth .
083er, tHe seenrdamsgawith dhpetbovandisglosiregfhe (first) stopper is
A

. . . . : _
AFRRLER 1008 A0S difhy U dEbRRL: HdoBE A op Yplf Embodiment, the
q@nstRstbpser 16 lken@sdebidt footha bagied Rix@fientd Imhaidikeradebodioe) the (first)
cam surface, the additional staopper. has a surface that
istonpehis pRpmgsted [tgohg base elegest e EXHer (PRt for example as
j , ol | ioleS i | i .
3SR Br88 ahl %% froB@Rp lorleliol o BREPY i liicr clement and
ghe baserdemknteSiich dolheedtionrcan pe athapyeel by, forcexanpid, ddt hat limited to,
the barrier,_elenent. |In apother. enbodi nent, the ) )
(Fese 5%@6%1&_@9’ e i s At SHeon 88 T_ilrﬂé PTovidd qwith the
fdatloRs GRPQRTRE GG HeaafnamRkepas Shown in Figs.
8a-8e and 8f, a stopper is connected to each of the
barrier elenent and the base el enment. Such connecti on

e achieved by, .for e | e, but t limied to, .
B2 R i e, S oS o tenf Mo bsilffint gy comprise
t4WRBeR @0 REDASIht¥MHd barier délférdtiafen theCiuitisgléfies g Been moved
the additional stopper. [0024] In one enbodi nment of

tdoanpeasd tasfasdithe bashelepante I prathartenhegiraentpthe yecegs may comprise
rec 0., aCCOl .

(B ERC EATIDARHE S0 B! 98 soh B bnblhBlnd 1 ot of e
bepsrwel @ ropehing Imayaadtdser fuethrostoppentto thebarrieceementagktending into

%gnprlse an aperture or opening in the base el enent.
|tRe aPriwFe HeRPCBHBodi nent, an edge of the

[0025] The barrier element can be a flat piece of metal, such as steel. It may be
a solid piece or it may be formed from an expanded metal mesh or fabricated by
welding metal bars, pipes, struts or any other structural beams and sections together.
The barrier element can also be partially planar and ribs may be formed or attached to
strengthen the barrier element. Depending on the length of the barrier element and the
expected vehicle size and speed (i.e. the predetermined designed impact), the barrier
element can be made from other materials that can absorb the kinetic energy of an
impact, such as for example, fibre reinforced resin or plastics, wood, aluminium, or

other resilient materials.
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aperture or opening may act as a further stopper to
the barrier elenent extending into the aperture or

wop@ailngss [ 0025] The barrier el enment can be a PCEBG2005/000100

piece of netal, such as steely It nmay be a solid piece
or it may be fornmed from an expanded netal nesh or
fabricated by wel ding netal bars, pipes, struts or any
ot her structural beans and sections together. The

[9820]i er el naat ewbeigient bethsa PRITST | glepemin dhe digrer glement is
i 0 r ARRER t u% Etrafﬁd i
ﬂ?‘éﬁ%ﬁ?@ @peﬁgikﬁ %n E‘n‘é’“ﬁgﬁeg "dr}%{- (%Egh etbﬂ;ﬁi%gr - The barrier
dmemriias ancwérvdge afjecneth the basd adlernert@end an upparedbe(cdge.
the predeterm ned designed inpact), the barrier
el ement can be made fromother nmaterials that can
rb th ' ' r I .
ROSAP o " PEP B o B Yl o WD B basP et 16, the barsier
demeintmainbe diovddnerconmast the endundef theibatrer [eldRm} maveathrough the
enbodi ment of the garri er el nt, the b rg&eé el enent
RSTIHERa R TReAg: A they Reperrhement Hiibe growefdy FGhglement may
. [ ieer .
G438  PEalbtod] i bd o B Bl 1O BLENE Blpcaton,
the dewerd gdge pO@R7Harbep eledieny noiy hdve astmaight, @mmotbhedhort heserrated

BG o Rradty (HEHURACT o PRk TR0 ofu b JE Al Ground
éc%ﬁ%?ﬁ?ﬁg&ﬂﬁe BRBIeE Plafe AMovAPRRIKMSbHC kRS JT388nDh& B Hansmit from

round I's Soft, the barrier el’ément may N
the vebicke terrento dbie gennd ferbudd penstrsion iso enhanggs dhmstability of the

assi st the ground netration, the |.ower edge .of fh .
i efeinenbn oo fhd FRE04 broBRs abffietion Hio B St heBuckding of
e bwbeeige &f the Sarr ediier Atiin %ﬁmﬂ ﬁg)a@f. Ia tBé emb@liment where a
notched and serrated profjle. ound penetration of

nepess ingteadee! 351 epaning isgwevidad orithe base deraengy therregeps prevents the
. c . ol g .

Rk S ST HEE Al Ay Ul g i

démeiftertiasgoahd&nent on the ground. Further, ground

penetration also mnimses the buckling of the | ower

edge of the barrier elenent during an inmpact. In the

@ﬂ@ dl mntm%ﬁe@ FRCe3Se 1FstRABarRfer MleBBRNLDRY o have any
rovided on the base el enent, the recess prevents the

dambrinagionpd fastenight,omtchmdt 2t semgtedirgofleo in dddition ohjalfemnatively, the

lﬁjprpee}/ ee%tgg ;%ggﬁag %natyobee 's Qr%r o}' eavg as,rp%ilr?fike projections. These notches,

serrations or projections help to engage with the body of a vehicle during impact,

b

thereby transforming the kinetic energy of the vehicle to others forms of energy. It is
also found that these notches, serrations or projections also minimise buckling of the

free upper edge of the barrier element.

[0029] In another embodiment of the vehicle barrier, the vehicle barrier has a
barrier element actuator to move the barrier element between its operative position and
an inoperative position. In the inoperative position, the barrier element is lowered down
and rests on part of the base element, and a vehicle can then move on the barrier
element and over the vehicle barrier. In one such embodiment, the barrier element

actuator is a piston actuator.
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el ement or the ground. [0028] The upper free edge of
the barrier elenent nmay al so have any conbi nati on of

warooailglass not ched and serrated profile. |In adedT/s6mosn00100

alternatively, the upper edgegprofile nay be sharp or
have spear-like projections. These notches, serrations
or projections help to engage wth the body of a
vehi cl e during inmpact, thereby transform ng the
ki netic energy of the vehicle to others forns of
y. ltqyd QR @15?]
@??Et [ onsﬁ{ot?e g rsgcj’%e{l:t [ o%sltsa S%Eér%eﬁ%g%&%uc Flbamer £ lement, the
p1hlenfacﬁ1atcm Eende tgmont thdbarbiar elemenefremetht op[aﬁﬁ?@bodmon to its
anot her enpodi t of the vehicle er th hi cl
IBaP?rP%Ye pesiion. ik pistoncacBvon i lalewﬁ Féroawgth@ hartier clement,
BBLIHG o RERIELRERESTE thE DarPRPERIeHCHAAThS b@h@&% on to its

perative position. In the inoperative position
inaperatve pdsetiomnt i s | owered down and rests on part of
the base elenent, and a vehicle can then nove on the
barrier el ement and over the vehicle barrier. In one
pusly enbodi By ehiRdRARLH, Sthe BEHENEleRhtE@5 o TaR be 2 screw
pi stton actuator.[0030] If 'the piston actuator is
aniuatoreditien tyhemotary ingludine fdraxameple, eh eleetric, motoe opiadtuid motor.

at.or .extends he barrier nt fromt
B Lo Ritor B Fe bF faies Sad Tpuley ST P % b gprocket
@s&hpnoﬁ%ﬁ a4tREr nSecHRMBAICSY stim (BEmlokeNhe ObartiBe epéi‘ﬁénlt Sfrom its
él ement e piston actuator retracts to nove the
ibaperateve poseivarto ifsroperative po:p@matwh;bt pldewing@ravity fores to move the
|no eratlv osition. [00Q ot her .enbodj.nents, the
st oo esPRayeieotibh 1 B BdfruiF ROR S o

drlven by a notor, including for exanple, an electric
nmotor or a fluid notor. The barrier el enent actuator

9832]al so bl the pagr@tiaﬁ gofitien & bayercslementdn Aymicallydinclined to the
Bt %feiﬁﬁe‘ﬁt gtyas.& flButdy L‘é{i&gx B?Be%SE %B&&%'m%)ﬂﬁ BB t0 90°. The

eIe I hop eratlve position

ih@lmdtﬁn(iﬁ) Girkidvia the dirbdtivh, oﬂM&hiclieI fléw] Av\fam éhsgin@ ithpaet, the barrier
force to nove the barrier elenent fromits operative

%@Wﬁ ipllqwed toanovrdyaheripwa indisptionel vy todept 129” efier impact. In
SOTIG G éﬁtp&?{? tﬁé Bgmtep glegl%ﬁ{ fn%fmaﬁoﬁqggétm}eén tal}{&it 9:61’ laé(d about 50°

prior to an impact. During impact, the forward inclination and subsequent rotation of

the barrier element may uplift a vehicle, and in so doing lifting the drive wheels of the
vehicle off the ground and thereby slowing down the vehicle. In the inclined position, it
is sufficient if the barrier element has a vertical height component above the ground and
the height component is noticeable by a vehicle driver approaching this vehicle barrier.
A typical height component may range from about 1 m to about 2 m depending on the
type of vehicle the vehicle barrier is to control. For example, the vehicle may be, but is
not limited to, an automobile, such as a car; a motorbike, a tripod, a lorry; a prime

mover; an armoured vehicle; or a tank.

[0033] In the forward inclination range, the barrier element tends to be more

rigid or stiff considering the direction of an impact. However, this forward inclination
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base el ement at an angul ar inclination of between
about 10 and about 80 to 90. The inclination is

wo coosaodsg n the direction of vehicle flow At BEI/SG2005/000100

instant inpact, the barrier epenment is allowed to nove
further to an inclination of up to about 120 after

i mpact. In some enbodinents, the barrier el enent
inclination is between about 40 and Oﬂ-te 50 prior.to

isnqt ghutationye thepreseplisyontionea PRAREE TioRdp peallysyitable for

ﬁﬂgﬁﬁg&%ﬂéﬂ tation of the barrier element may uplift
a vehicl e, %lg'd in so doing lifting the drive wheel s of

the vehicle off the ground and thereby slow ng down

the vehicl e. Inthelncllne 0Si.ti.0 it is ] .
034 ci ent In pnqther gmabqdiment éﬁ%ﬁ?hlﬁlsg’agi%? fqugnyjs provided at the

RehOLH, e%‘fmgteleglgéaﬂﬁroeé GleH e &) 8{lﬂtewfﬂ§1' @B barrier element is

conporent is notl y a ve river
ap fireciacperativet positiore mﬂodvasd; ar raimgr canAbet ymvhhﬂ aihelilegfvar edge of the

BRSNS DR PHETAR SiSHOPEih e PR AS E ReRB IS M apg Famp at the
?g)n{ ?dgﬁ:](m{tg@ baser QEmBXATRE %veréh@ ®f ﬂfé‘bﬁé&hr@%e@@ve R bring on

an aut onobi , such as a
padt @f h)hd(baseaeld:meqicmiabﬂazels dhe baseaelgnentmndmnhanceahe safe use of this
arnour.ed. vehi cl e;

TR hatmiohn o gt 1 iirsioE 18f Bheslibr e vk barier fom
Eﬁ%ﬁ§ Il @u.rfﬂg oﬁJérthonC(ﬁ'lﬁédilf@ftédiﬂl t[ihﬁ:rﬂbf aabilig ofahe 38hicle barrier

However, this forward i'nclinationis not a
is rdquired,cihetar edrd xpn@sembasenelemcmonan he paeuaied & the ground, for

|ncI|nt|on|s ableforthe barler
e BY e SHSLbalisr ieh 3 aE shmnton S 2Rkl redin srpe.
barrier, a ranp is provided at the front edge of the
base el ement to enable a vehicle to nount when the

RM3B er el &rémthﬁ:rsemhvdi%ﬂ iofh Siseyehiqle barsigsithe gfapper, the additional
%‘héﬁ%‘ % p1 trﬁﬁ%%ﬂﬁ at&g Fﬁggaﬂ‘f rtei%%ne'h? %tlue?tgrggre Q:Bnnected to

enent for a ve I snmount
dobcbadsé el'en:tent by ah &gy chgost mém‘amandam)mttr support mentber. The inner
edge of the base elenent. The m ght of the or each

p&EET EPPeH IB%%}??rﬁgali?n £ Spaged papatt Jqnd Alf connected
g&%@h&ﬂ:@l% (1 heIRRE eRMRAE Mhe %ﬂﬁi)p&n tﬁﬁé‘&f‘dlﬁ&ﬁﬂ $@8pSerUR pivot and

hi's icle barrier, for exanple, by mnimsing
tee agfoster tenkli atjachinenheres shimictedobetwicen the oimneri pud rgiter support

over ng oper at.i n or. i nadvert
Sispl 15,50 SRRl $ e Buiel saprort HepiEs gpay be cach
Q@ﬁfédgﬁd@ aOplafRaNBoR| RAR s if dARe BRcETIMNGRhPa6t. Th@ddition, the inner
roun or
%upport member is designed to have an edge adjacent the rear of the barrier element
such that the edge acts as an additional guiding element. The edge of the barrier

element may also act as a further stopper to the barrier element during an impact.

[0036] In another embodiment of the vehicle barrier, the barrier actuator is
located at the front of the barrier element, instead of being located between the inner
and outer support elements. In addition, the guiding element is mounted on a pivot. The
guiding element and pivot are similar to those described above. A linkage arm,
including for example a linkage arm comprising a plurality of segments, is provided at

the front of the barrier element to hold the barrier element in its operative position once
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exanpl e by nmeans of anchor bolts, such as an expansion
or a chemcal resin type. [0035] In another enbodi nent

w@boobhetsehi cl e barrier, the stopper, the addi P€D8G2005/000100

st opper, the pivot and an end Bttachnent of a barrier
el enent actuator are connected-"to the base el enment by
an i nner support nenber and an outer support nenber.
The inner and outer support nenbers are typically
shabadieapknienaactusvehasomoeed é lpmﬁgteddhmiltaritsypdsﬁimhél such an
base el enment., The, sto a opal . st er, .t he
i PR 5O aghat (e i Brgies GIFRIRGE-cEfe Bivot and
?cftp\rq% Ratell N8 'th@BescOHibhifent YPRRI 1th&) BB Sxtchl ARG the base
enbodi nent, the inner and outer “support menbers
refemdys: “éanhhe‘lmmacblémmmaremaweé tontiomepghiivecpdsgionn t he
direction of inpact. In addition, the inner support
menber is designed to have an edge adjacent the rear
qhodAe bar ey fghenaRboditeht Mk VehRIEHARAMSHAS idinent of the
addi ti onal ‘guiding el ement. The edge of thé barrier
alehivinbamizy islmsomnéet vath at feast bee gsrwmdpspiking dément. The ground
barrier, el enent durin 0036 an
SHRIAE HeRETTI Yot e Botiippe and £ 2bbing gy The Bhound spiking
%Pén'i@ft @¢ corhebi®f 38 BLd Bise Eltnchnt B? 1} Jﬁ% phéigheDBFdugBlthe pivot, typically
e

enment, i'nstead of being | oca tween the inner

amh thetpin nsathp@hpn glansvieraedo thenflew of trafie, In one syoh dmhgdlment the
enent u ivot .. The dLn ele

R By bl e s Refle SbRhe i ik s 8 oS Tk, ZB7 Cocentic

abbe id BEdighbdnG prefectbayaildea oktofik 3 eherbaBeCElBMENtSOME the ground

plurality of segnments, is provided at the front of the

saiking elegieatrbpg Tatates gbeut ﬂv@ Dixeh toepn epEalyR Ppsitipp.gTypically, the

RRGHBH i SRR B S TIRCRR, thEer Gl lind AR Totates under
@gaﬁtgo&dlmemiratﬁze%mnm’ abaltpthevplgetdam stifes ﬁ]onlgt thefplvot pin’s
t he arri er eil.e 1 Vot n to e ar e ocat

Rl v GHE HoPRBE CHRooRta T SOHGP i Bh GnEting ace on the
a6 BRARNE! $IE HonWperhtive %og%ﬁ, fle ﬁbﬁ&?&ﬂﬂq&:@ dI&hERGE B in its

t0|tS|noperat|ve 03|t|on In a further
eousiticn rbeyra loakmglrmeanam‘oc Ienampluer bu;rnot tlimgteldetg,ea etrewemounded on the

h | b
P e 8 R Bt TrE ey ks i ks BRBeriinn gr it may

q,eﬁjhygban}a@nﬁﬁ;@&ntrl c | obe and a stopping face. The
ground spi king elenent is connected to the base

el ement by a pin passing through the pivot, typically
[0038] In some embodiments, instead of relying on gravity to turn the ground

spiking element to its operative position, a resilient means, such as a spring may be
used. In other embodiments, the ground spiking element may be a singular elongate
member. In other further embodiments, the singular elongate ground spiking element
may be supported at two or more intermediate points to the base elements. In yet
further embodiments, the ground spiking element is discrete and a plurality of ground

spiking elements are according provided.

[0039] The ground spiking element helps the base element to contact and
engage with the ground during an impact. In so doing, the ground spiking element also
helps to transfer the kinetic energy of a vehicle to the ground, and allows the vehicle
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with the pinin a direction transverse to the flow of
traffic hi one such enbodinent, the pin is noveable in

W@ k@ba04as$ ongat e perpendi cular to the pin's cePtT/8G2005/000100

line. The eccentric |obe is designed to project beyond
a bottom of the base el enment once the ground spiking
el ement has rotated about the pivot to an operative

osltlon Typical |y, rotatjon.is
Eraler & bring %Q’dm}]ﬁﬁ% §[|h|€*~{}1 wiflin,a Sfopping dgigmeﬁao@?rghaéh@at of known

jgtes under gravity to its operative p03|t| on about
the pivot and slides along the pivot pin's enlongate
slots until the st Oppl ng face cones i nt 0 contact with

gagi ng face o se eI
i e at H&*ht s q%% %Vﬁ%ﬁlﬁ eiricn Mpeyrhicle barier is
ErﬁJuﬂtédn tastrEi.‘?e?' &te%fm&ymasé@%wg THRAA8bodiflen©XH6WY this vehicle
t not |mte to,” a“screw nounted on the base
bhmieento. bé ndepkyed ttheanyo dédatign riloa rwnnaghngevﬁucletwafﬁm The other

[ effect.iv positio roift be ph noy ed

patEsiEes taHb St ey e sty e Fmygly Tt Heed arises
R ﬁlxuﬁted SéHathtd1h@n QreesRe tﬁé’édﬁré‘ Jetftie MR er nfayl de8d to be hoist up
operatlve pOSItI on, a resilient nmeans, such as a

gpmdw@omﬁ'obﬁhcgadermmgtdhplpymmm ments, the ground
spi ki ng el enent nmay be a singular el ongate nenber, hi
ot her further enbodi nents, the singular elongate

go01Pd Spi ki e %h%aﬂﬁenwmg EMBRAsT BF thRtbanMEr PEmER i parallel
Internedi ate points to the base el enents hi yet

ta theh chassisbefdthaetrailor. Inhthiyedentationyiak wepast ephe vekicle barrier is

BB, ARt SRR X Bl YRGTP, ) AR FO B Y rfbsmiting oo

ehpHce Ml tﬁlﬁ{oﬂﬁlgtdiﬁcﬁ(ﬁﬁﬁ thi evhesls, ﬂeQuﬁésfﬂaaWhealﬁ:d'aleﬁg &gehamsms to
with the ground durjng an inpact, hi so_dqing

gbasu cths pirasty éPe‘i‘?é’ﬁ%ltaa? <f perpdbe oveéﬂ%%shaﬁert %ordmg to this
] R0 IOHG et n Yol ABforb1
ShBHFer I (R ol Raking et Br L eliBE P fhforbing an
anpaacvepéngy. di st ance shorter than that of known

devi ces. [0040] In yet another enbodi ment of the

vehicle barrier, the vehicle barrier is nounted on a

[6@g2jer i nt’I%rp’&thdh &Xf ths @Rt RljatentTRE af e intERN hind between the
allows this vehicle barrier to be deployed to any

oot endreat stheels of il traileg is/lonies loe cloperftpithe gmvad éha@ethe rest of the

chassis. As described earlier, ramps are provided at the front and rear edges of the base

element (chassis) allow a vehicle to mount and dismount.

[0043] This invention will be further illustrated by way of non-limiting

examples, with reference to the accompanying drawings, in which:

[0044] Figs. 1a-1b show a schematic of a vehicle barrier according to a first

embodiment of the present invention.

[0045] Fig. 2a is a schematic of a vehicle barrier according to a second

embodiment.
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advantage is that it can be deployed quickly, easily
and frequently as the need arises. \Wen nounted

waeparedssssy on a trailer, the entire vehicl e bpe€T/862005000100

may need to be hoist up to ang down fromthe trailer
during deploynment. [0041] In ﬁe enbodi nent, a | ong

di nension of the barrier elenent is parallel to the

chassis of the trailer. In this orientation, an inpact
dif046le vehikige 2bais iaescliematic aois @i velgdlet bamisy eacserding to a third
ont.,0 the wheels of the trailer to the ground.

TR ng an inpact in the rolling direction of the
wheel s, requires the wheel braking nechanisns to

absorb the inpact. An advantage of using the vehicle

H@P4Tler acddeslidagh shovhp schamebigiofenvehide baaier epeordipg éo a fourth
brqgggggﬂechanisn1is not relied on for absorbing an

i%% ergy. [0042] The portion of the chassis

adj acent the barrier elenment and between the front and

rear wheels of the trailer is [ower or closer to the

d08481d t harFighd shess afronhwieghak diesvehiglechasdern #rsarding to a fifth
earlier, r s are. provi.ded at the front and rear
éﬁﬂ%§%8?ﬂfﬁgaﬂ%g%mé g%é%gL(chassis) allow a vehicle to

mount and di smount. [0043] This invention will be

further illustrated b y of non-limting exanples,

.,Dy wa
ViOP#]r ef er dfise JacSq Huistete dhg hasgi shement Jwvingsa pistonnptiegior for use
[ Fi . | a- . ' vehicl e
88&?ﬁ%ﬁ“é%%%?ggﬁﬁgf%ggﬁ?%ﬁé%ggﬁg%gﬁﬁgﬁFggf t he present
invention. [0045] Fig. 2a is a schematic of a vehicle
barrier according to a second, enbodi nent.[0046] Fig.
A905Y 2 scHERs? ﬂglsgﬁteaa%mre@tefe@arfapgwe%t&é&edplﬁf@n@gmator shown
q?ﬁﬁ.ffnbodinent. [0047] Figs. 3a-3b show a schematic
of a“vehicle barrier according to a fourth enbodi nent.
[0048] Fig. 4 shows a front view of the vehicle

BARE[CT 2coading. Lo & L ik R.PIRQIIEN filic hE ! 588Ming to o

seventh embodiment.

[0052] Figs. 8a-8i show a vehicle barrier according to an eighth embodiment of
the vehicle barrier.
[0053] Figs. 9a-9¢ show a vehicle barrier according to a ninth embodiment of

the vehicle barrier.

[0054] Fig. 10 shows a vehicle barrier mounted on a trailer according to a tenth

embodiment of the present invention.

[0055] Fig. 11 is a cross-sectional view of the vehicle barrier shown in Fig. 10.

[0056] Figs. 1a-1b illustrate the principle of operation of a vehicle barrier 10

according to the present invention. The vehicle barrier 10 has a base element 20, a
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[0049] Figs. 5a-5c illustrate the base el enent havi ng
a piston actuator for use with the present invention

w@e@eorod4ngy to a sixth enmbodi nent. [0050] Fig. BCT/SG2005/000100

illustrates an alternative arr$ngemsnt of the piston
actuator shown in Fig. 5. [003 ] Fig. 7 shows an

expl oded view of a vehicle barrier according to a

sevent h enbodi nent. [0052] Figs. 8a-8i show a vehicle
Barn¢retenamt 04 dhdg gnalisgelemghit 28. b bairive slemeht 24118 connected to the

ehicle b ier. [0053]. Fi -9c. ho a vehi cl e
8 PlemeB AL s ghog ieristin? i cbhdS Gits the barrier
RaEhiito nlVeWblvnfa8ds rbfativB ehebasé laleﬁ{e%t Bﬁ&{ b %hlcle impacting on
mounted on a trailer according to a tenth enbodi nent

dhe bhmep elegent 24 nv ¢t dineetiof ©FB38PWFAgIn Filg. ile, amrecess 48 in the base

oss i onal] .view of t ehi cl.e barri.er 0 i

955136 bR3Rleckb Siboctibdfe HRUAEhS MELELSH AU Becn moved
Qfovs%oﬁ’bv%}ds%e BhsPel¢RIBhCI(R RRDAKAE, Big. 85 SREWA E}QOf)cﬁuﬁé1 8r aperture
present invention. The vehicle barrier 10 has a base

e8arin e be clivaant 20 rinstéashafia blingl reacks alngthie ¢imbgdisentrsmwn in Fig.
P B8 cipeon 44 F oG CuPRArERE CBHSAARY gt G e sround on

el 1R He b3S BBMBALR) feig. barrier el enment to nove
downwards relative to the base el enent upon a vehicle

i mpacti ng on the barrier elenent 24 in the direction

Ipafine o0 Tk i dstentdk 4nBeE B8R RubEpL ok e Ferlft? Bapter in which e
eluedRe blednel8 &y mbintb@sn BRvbt mvmth@kmamaﬁtgmet digding element

base el ement 20. In contrast, Fig. Ib shows an opening

@8 isplermed by soplurality 9 belis é"oeﬂ’aé%&tth@%h hiagie awogﬁteé slots in the
lﬂai’rﬂg el %54 a{lc'i] gza%k&nfﬁo éd t%rtﬁgvplh vol'3% e ﬂo&’tﬁ gb %ﬁgage with

barri er enen can nove rou e openin

aheirefspedtme hutshe chinguihe bamienhlieaient tbethbbsaekamnﬁn sh@&On, the barrier
rests. [0057] Fig. 2a illustrates anot Qer enbodi nent

Slement 2¢ d#, afcqt PPEEAT 89 S 33y Fhoubr AT g 2WRK ARt 2 siopper 36

éﬁ‘l of iy %el?néﬁet DR 'a}iq}npﬁgt tol ﬁletﬁyrﬁereg@ﬁghpf@tﬂletﬂ%ﬁier element 24
urding e

rotates through the angular gap a, hits and is limited by the stopper 36 and moves

downward to the base element 20 as permitted by the guiding element 28.

[0058] Fig. 2b illustrates an embodiment of the vehicle barrier in which the
guiding element 28 is mounted on a pivot 32, as described above. In contrast to the
stopper 36 in Fig. 2a, a stopper 36a is alternatively mounted at the front of the barrier
element 24 such that the reaction forces at the stopper 36a and the pivot 32 provide a
counter-torque to an impact on the barrier element. In addition, the base element 20 is

shown with an opening 48a.

[0059] Figs. 3a and 3b show another embodiment of a vehicle barrier in which a
cam 40 is disposed on the rear of the barrier element 24. The cam 40 has a surface 40a
in contact with the stopper 36 prior to an impact on the barrier element 24. Upon
impact, the barrier element 24 is rotated about pivot 32 through the angular gap ain a

clockwise direction, as seen in Fig. 3a. The cam surface 40a acts on the stopper 36 and



28 is formed by a plurality of bolts 30 passing
through their associated slots in the barrier el enent

wQ4oo0anok4as br acket 31 connected to the pivot 32PCTRE2005/000100
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bolts 30 engage with the requztlve nuts to clanp the
barrier elenent to the bracket '31. As shown, the

barrier element 24 is at a small angul ar gap a of,

say, about 3 or 4 away froma stopper 36 prior to an

i geperates a(dmmwairdrﬁarcet attdombveendwd ko thebanier rehmenQM whitheespect to the

e clat 2015 Ris an By R IS BOA® A AT (e 28 hilst i Fig

ApMATaGe elemfeﬁ@z@ﬁa%ean%g@ﬁnﬁghszo as permi tted by t he
gurding el ement 28 58] "Fig. 2b illustrates an

enbodi nent of the vehlcle barrier in which the guiding

nt 28 i,s unt. e a ot, 32
TOBGE" | 0 %R o Biediaswlt 0 b Bam AR o355 53 Hgitional surface
S§OPRR§Jos&PsublstnBAIlEsN A bpidkite FloERS 818 sBifadd¥Dal AGRHdRbnal stopper
the barrier elenent 24 such that the reaction forces

a4 is fd@pss@p’c}iethe 860 ofithe hapréer plapaant 2n the samejsdgas the additional cam
count er

Sitp anb I sleBichl SFERE' o 1b” &, SR SR, B sl for
%]gn[g%@]:he': hditiondP stdpper 3. Wﬁéﬂ 08 OahRi eféliﬁ&hd RABAE beén moved

a vehicle barrier in iIch a cam40 is disposed on the

rdsam af pteﬁeteb?ampd edlsfén@sréh@ gdditiongle cemnsuriacs a40y hooks onto the

fac Qa | N L or
“YL05 4580 AR Ml S PARLIE 5ol U o ciona
tw;rpeﬁu ehep@fitr aémbﬁt 4Gk &to@t&d&i@ﬁbboﬂhdmtana &dﬁmﬁt@hement 24 is
the angular gap in a clockw se_direction, as seen i

rthep ablg to ﬂa@m@&mnwmpaetefrw@atha@@eé r?lqm@t 2Adp ke bats clement 20
g P el s o e P Wi TR R Sl v 2.
In Fi g. 3a the base el ement 20|s shown W|tha
48 Fig. 3b, t h I t :
a{ﬁgg‘ﬁm ng ga T]:{?g'éo".l’[ %55@ i“hV g"’fy‘nggraﬁﬁ Bor%mg fo one
t e JABRAOTRE 52TiBAS eMBnEHC lgh i Rhtedl raﬁaiﬁ@s élfmveel Ieag@mi adjacent

substantially on an opposite face as the surface
Ahe heli dlémoent| Zosmdpqmemppm fiiee ediges s éﬂlede?h@dge@@d upper edge 24a,

IE%? ‘F"'ﬁéﬂ%l@gs a-‘ﬁtﬁl& :E?I}{eflg : Iﬁlg tg@ 26 %%beﬁlﬁ Cigmaﬁf N8l comprise

Cahky \BFhbEiatiba OF tHeb@proifigessui t abl e for hooking onto the
addi ti onal stopper 44. \Wen the barrier elenent 24 has

been noved
[0062] Figs. 5a-5¢ show an embodiment of the vehicle barrier 10 having a

piston actuator 52 supported between an inner support element 22a and outer support
element 22b. The inner and outer support elements each extends typically
perpendicularly to the base element 20. The inner and outer support elements 22a, 22b
are more clearly illustrated in Fig. 7. The piston actuator 52 moves the barrier element
24 between its operative position and an inoperative position. Fig. 5a shows the
actuator 52 holding the barrier element in an operative position prior to an impact. As
can be seen in Fig. 5a, there is an angular gap a between the rear of the barrier element
24. Upon impact, the barrier element 24 is rotated through the angular gap o in a
counterclockwise direction as seen in Fig. 5b, is limited. by a stopper 36 and is moved

down towards the base element 20 as permitted by the guiding element 28 and the
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down a predeterm ned distance, the additional cam
surface 40b hooks onto the additional stopper 44. Once

w0 hecaddss i onal surface 40b i s hooked onto thePCT/SG2005/000100

addi ti onal stopper 44, the ba? ier elenment 24 is

| ocated in its position, and e barrier element 24 is

then able to transmt any inpact fromthe barrier

el enent 24 to the base el ement 20 through the stopper
36teragtian toif dia bars t4fppre thet firsy ustetipay 36l nenet er2Bodingnt of the inner

Suiet Seimert 148 m16960 23 5 MR TPE SRECL S eRt Mifgpt the rear of
BR¢ bhrgier BleRIEBIN4 R¥oiBedliPdhzhb@vdh dhe RBHNAS bard\WRiment 24. The

edge 24a adjacent the base elenent 20 and an upper

fedge 2‘3‘3‘@‘@ 3““@ further paiding d@@éntamtbe pueieredgments?d. Ipsgdition or
25
IREATES | B 5% 5 ks B Ao el ALE R, o e

RAdYerdtRe. pdsHoB2theFdaiSer Slemart ﬂﬁi%VYoﬁf@reﬁrdlﬁﬂi s tesqf o P&t of the
vehi cl e barrler 10 haV|n% a piston actuator 52
t

dappdement Uk encambeaseenin Fig. Sepdhe ingpenativie Pesiom mvehicle is then

ter 1. [ t
b B BRYE o B BREer GRenc B Rt it B pies. 5o
3as thegliStoR AbtuaBr 5T RembinRl oaltHe Bdat OF fieltRpRér el €&hextedd The piston
22a, 22b are nore clearly illustrated in Fig. 7. The

papgtam SRceriends to mpoviedhe darries olpament 2¢ fequa ﬂ%?loezatlve position to its
| erative position and an inoperative
spvéﬁ on.y ?—‘“é’q 5a shows the actuator 52 hol ding the
barrler el ement in an operative position prlor to an
act. As can be seen jn Fig. 5a, there is an angul ar

da Het weerigHe shovey anpther fanbodimpent of dhe vehiele harrigip i in which a

g'i@@r? tactu&tBF 5L thEhintEd SHERS Frgﬂ&élae Bp%létb%ﬁ'lérrﬁiéiﬂaﬂ 24N he piston
a In a counterclockw se rection as seen

|antulétog 525 hﬁtracﬁ;s toi mbve thetharderssl eperer243fEorartbe pperatveposition to its

down towards. the base el enent 20 as permtted by the

JRPRFES Bmépgﬁﬁﬁt 28 and theinteraction of the cam 40 on

the (first) stopper 36. In one enbodi nent of the inner

support el ement 22a, an edge 23 of the inner support

d0eodnt 22Fiad] shews an aploded viswv ehthepeghidle pasies d8rip which the
24o :Ir’er %@ éﬁ@ gdﬁl]tgongag g@ggeg%t E Eﬁ;gzag S%Bm?%nﬁ% ﬂﬁ%l%tegz and an pin

&%&dﬁhpi@lﬁme hatukioe 52 ekemenhted betwesn adwirt ofaﬁntﬁrrsupport element

alternatively, the edge 23 also acts. .a further stopper
23 argmd tggpp’geé pu;gqogn@ﬁpe@t@ b. Themeir of inner and outer support elements

22a, 22b are typically spaced apart and is connected typically perpendicularly to the

base element 20. As shown in Fig. 7, the inner and outer support elements 22a, 22b are
in the form of parallel plates with their planes in the direction of impact, as indicated by
arrow A. Also shown in Fig. 7, the cam 40 and pivot 32 are detached from the barrier
element 24 along their respective detachment lines indicated in Fig. 7. As can also be
seen in Fig. 7, another pair of inner and outer support elements 22a, 22b is also
provided to support the barrier element 24 at a far end of the quadrilateral barrier
element 24. Ramps 64, 64a are provided at each of the front and rear edge of the base
element 20 for a vehicle to respectively mount on and dismount from the vehicle barrier

10.



I noperative position, the barrier elenent 24 is
| owered down and rests on part of the base el enent 20,

w@asooeam4dbe seen in Fig. 5c¢c. In the inoperati vePCT/SG2005/000100
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position, a vehicle is then all.owed to nove on the

barrier el enment 24 and over tﬂg vehicle barrier 10. In

Figs. b5a- 5c, the piston actuator 52 is nounted on the

rear of the barrier element 24. The piston actuator 52
ef00esids t o Higy.Bat-Sfshowranother embodintenPdf theowhickeebarrier 10 in which

operativ osi tian Lts inoperat]j sition. 3

P Bh et Lol e e et LR B e R o e 3 men e
Whrier GBEh 18 nitivel BY RE bhdicP blehrat heuiBHHLILth BH opdittive position,
front side of the barrier element 24. The piston

atbe batrier clbamnt 24 isdeldintpesition byamkege aimef4,suehesghowa in Figs. 8b

fr he oper at.i g its | ti :
RN R oGRS Yol AL B, S SR St e of o
Vs%gln%_hﬁ. R#dor ds@howh ih Tigdh BEBf, the geidaipPemaft, 28 8 @nounted on a pivot
addi ti onal stopper 44, a pin 32a acconpanég]g t he

p3%/ with3ostoppred 36a Hm'lmt@&t. ﬁ‘ﬂ@t@fythﬁ bamrise clesrenti2b Tiestopper 36a
s iRl e S i B Aol 4D P B b R clement 24 5

| RABEe@RALRY HRY baas RRMdnt 20 VfRAlthe Badtier 2Rheat 24 is in its inoperative
typically spaced apart and is connected ty

g@sﬁmmd isncrz]h ag $hpwroin Kig. BasEpe amiapact@n the %}ﬁ){wﬂ 24 in the
o Y4 i |
et o B 0y BORpEHb SRR 006 LERRLS B0 e s

| ebouhthedivR GRIAK] tHe bafiaelemens 24 isubataatialbypapdndicubsr to the base
Al so shown in Fig.

7, the cam 40 and pi vot 3%_@ re .. .
cdemented)- {ihsrhare dementert 18 thevhstatially BREeR flar position is then
. . il . : .
RIETLL U ASHRESOE, 1S bR ELAGal 8 ) Rl 8 gl
operpendfanpgrarositiohethentve @2mentd 24 the liakage 04 dbde tebative to each

support the barrier el ni. 24 at a r end of .the .
RISt GF vl ienerh of Berbikass sl 9% embydiniGag as shown in
PEigY 8 @GiGHpeL 88 s Hovide® oh iR 1bast REbrh @R R0ETEBEst8hper 188 alone may be
base el ement 20 for a vehicle to respectively nount on

arrdvided.nfmuatotlier embodinenshihe | stoppar 68 enaylbe poosky ipjagdition to the
8a- 8f w-anot her aodi ment of the.vehic i .

8o SRR 5hr SOBRLTE bbbk Sub e e
| dirdngedlin @frotwheljveht & éongebdpesTithe Harriéh @lenidhe 24. Further, ramps 64,

64a are also shown at each of the respective front and rear end of the base element 20.

[0066] As shown in Figs. 8a-8i, the pivot 32 is offset from the guiding element
28. With reference to Figs. 8g, the barrier element 24 is refracted to its inoperative
position. As shown in Fig. 8g, the barrier element 24 is parallel to the base element 20,
the pivot 32 is at a height h from the base element 20, the barrier element 24 is at a
perpendicular distance y from the pivot 32, and barrier element 24 is extended beyond
the pivot 32 by a distance x. As can be seen in Figs. 8c, 8¢-8f and 8i, when the barrier
extension distance x is greater than the pivot height h and the barrier element 24 is
moved to a position substantially perpendicular to the base element 20, the barrier
element 24 extends through an aperture or opening 48a in the base element 20 to

contact a ground on which the base element 20 rests. When the barrier element 24 is
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barrier elenment is noved by the barrier el enent
actuator 52b to its operative position, the barrier

web@aam4s24 is held in position by a |inkage ar@or/542005/000100

such as shown in Figs. 8b and,8d. As shown in Figs.
8d-8f, the |linkage arm54 is shown to conprise of two
segnents. Also as shown in Figs. 8a-8f, the guiding

el enent 28 is nounted on a pivot 32 with a st opper_ 36a
ntisoitedele aat ineliredf pasitiongfuring anmpastend dheharrier clamentd is to extend

S r t

SRR 38 83 R bobnd3af e LB bl ARBA G x soui
r&b@ﬁmggdba\ggeatemﬁah@lg@mehel ement 20 when the barrier
element 24 Is in its inoperative position, such as

shown in Fig. 8a. Upon an inpact on the barrl er

OB 24 Vil BT e B PliaRbl QYO vchilh DK B i which the

fiag¢l eleflene 2@ Ubs dtfleagdioro groddd wpiking tlbetteT2. iFgg. 0bl showstthe ground
24 is substantially perpendicul ar. to_the base el enent
2piking element |72y ine jte PORLOPOELIVG posiEoR BL thenpomppeyative position, the

SRS R PR GOS0 ALY I, GO, i o
shbst alnd basel demaitpﬂhﬂftémhpi frop0 & igrovand, ort Réidhvio r&ﬁgﬁt&hth% locking

of the |inkage. arm54 slide relative to each_and
é;z@aélﬁ &nthéowb}smt inta it§iinetietiyeosition, dhperapnd spikingelement 72 is

pr OVI ggf%'f% ag(g ?ggfﬂﬁ\é%@ lhg?)'. ﬁ{rﬂl o%g@?ﬁ ggﬁJ ' §f the ground

nepikiteelpment 7 dhe prounad epiking cbaixad (72 entotated ebatt amuenter@tﬂrn about

§fs>é5be ﬂr ovh%gxdqgléennégg o:l?ta IJ?E ro%%? L oo oﬁ)xgmﬁ,é:fp ;E 1s designed to

Cﬂr§féf:teﬁe?0\9 S RRRLT MYk El8mdnt Wﬂkﬁﬁ@@ g Bink QB BO&ntacts a
of the barrier elenment 24. Further, 4, “64a are

alagtoofshe heseaglement2 0o The Igeound spiking vlemfenbn helpsithedwse element 20

T L W N -

2a8vehW1é théreb g aHOwm Be Mehisle Bigriert 10 tdByifd @rveﬁbl%rfem haléwithin a
is retracted to its |noperat|ve position. As shown in
ieppingdistange sharter Ban happlerovwaudgvicepar al 1 el to t he

base el ement 20, the pivot 32 is at a height h from

the base elenment 20, the barrier element 24 is at a

r{eﬁﬁﬂindi culFig. 0 shewe en pmbpdimenhef ghe/ othid2,bamim 10 mounted on a

h ' 2
r I e @leaeg‘gljil%s tgl:l.psgjg @g@t en%ne:jﬁl%%y gle%lggt ﬁ)le%_wt S gl?foc%ssis 56 of
8&1 traﬂ\é?edﬂdti‘ﬁ)n%a&fge%e barrier element 24 is parallel with the long side of the
chassis 56. A portion of the chassis 56a adjacent the barrier element 24 and between the

front and rear wheels 60 of the trailer is lower or closer to the ground.

[0069] Fig. 11 shows a cross section of the vehicle barrier 10 shown in Fig. 10.
In Fig. 11, ramps 64, 64a are provided for vehicles to respectively mount on and

dismount from the lowered portion 56a of the chassis 56.

[0070] While only a few embodiments of a vehicle barrier 10 have been

described and illustrated, it is understood that many changes, modifications and



extension distance x is greater than the pivot height
h and the barrier elenent 24 is noved to a position
wanlstieqass al | y per pendi cul ar to the base el enePtT/2G2005/000100
the barrier elenment 24 extendﬂ t hrough an aperture or
openi ng 48a in the base el ene ? 20 to contact a ground
on which the base el enent 20 rests. \Wen the barrier
elenment 24 islimted to an inclined position during an
ivapiationsacoald bendade to e présentimverRtibn withant éepastidg tilonothgiprinciple
the aperture or opening 48a, the barrier el enent
é%géﬁ&Qﬂfj BF%%E@”%“@%%uId accordingly be greater
t han di stance h. [0067] Figs. 9a-9c show an enbodi nent
of the vehicle barrier 10 in which the base el ement 20
has at | east one ground spiking element 72. Fig. 9b
shows the ground spiking elenment 72 in its
non-operative position. In the non-operative position,
the ground spiking elenent 72 is held in position by a
| ocki ng nmeans (not shown). Fig. 9c shows the base
element 20 lifted up froma ground on which it rests
and the | ocking neans (not shown) is put into its
ineffective position, the ground spiking elenent 72 is
rotated by gravity to its operative position. In the
operative position of the ground spiking el enent 72,
the ground spiking element 72 is rotated about a
quarter-turn about its pivot 72a and an eccentric | obe
72b of the ground spiking elenment 72 is designed to
proj ect below a bottom of the base el ement 20 whil st
the stopping face 72c contacts a part of the base
el ement 20. The ground spiking el enent 72 hel ps the
base el ement 20 to engage with the ground, and in so
doing al so helps to dissipate the kinetic energy of a
vehicle, thereby allowing the vehicle barrier 10 to
bring a vehicle to a halt within a stopping di stance
shorter than that of known devices. [0068] Fig. 10
shows an enbodi nent of the vehicle barrier 10 nounted
on a chassis 56 of a trailer. In this enbodi nent, the
base el ement 20 fornms the chassis 56 of a trailer and
a long edge the barrier elenent 24 is parallel with
the long side of the chassis 56. A portion of the
chassi s 56a adjacent the barrier elenent 24 and
between the front and rear wheels 60 of the trailer is
| oner or closer to the ground.
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[0069] Fig. 11 shows a cross section of the vehicle
barrier 10 shown in Fig. 10. In Fig. 11, ranps 64, 64a

wae@onoass ded for vehicles to respectively nmouPtT/e62@a5000100

di snount fromthe | owered portjon 56a of the chassis
56. [0070] Wiile only a few enbodi nents of a vehicle
barrier 10 have been described and illustrated, it is
under st ood t hat many changes, nodifications

atbadMSat i ons could be nade to the present invention
wi t hout departing fromthe principle and scope of the
present invention. CLAIMS: What is clained is: 1.
Whatds glagmed 1ser conprising: a base el ement; a barrier
el ement; and a guiding elenment; wherein the guiding
dl.errenVelddﬁfmen'iescomprikiag:ri er elenment to the base

el enment suc thai tqu}‘g gui ding elenent permts the
barrier el Ct"Mbve downwards rel ative to the base
el ement UPOSHARBAAEMBM:; dad/ehicle. 2. A vehicle barrier
according to claimi1, wherein the gui di ng el ement
conpri ses aagthdmglelﬁgnmt,errent associ ated with a slot,

with the cl el e assin trugrt

associ at ed ‘gﬂ% 10:4e g W&etl‘%é Dg I%feé'{; it glf’%‘e?tﬁgthebase
t@éﬁeﬁlsﬁm%thtat thd gulivellbmbs fRahit ik b@ﬁfee ewnieat tPméVAddWnwards
2, wherein the clanping elenent is at |east one of the
frelativeianihe basendementngon impact by agehiele- and a screw

thread; or a fastener. 4. A vehicle barrier according

tocla erelntefas ener _is a in sogi at ed .
dtn ok gl BRI aScnuied SsR T bl Br apREY Gy comprises

fefh%n&f £6:66hied viltPd 8156, WRGhSEBmbIR eméﬂnsht blssing through the
el emsn? npri ses a bar associated wi 1 ha groove. 6.

\assacidted siatﬁoucémnlaﬁmdw@marglqn@nétcaﬁhﬁbsse algreedi n t he bar

and associ ated groove is at |east one of the follow ng
pairs: a T-bar and a T-slot; a dovetail bar and a

Vet aA lvehicle barrier according to claim 2, wherein the clamping element is at least

one of the following: a bolt and a nut; a screw and a screw thread; or a fastener.

4. A vehicle barrier according to claim 3, wherein the fastener is a pin associated

with a wedge.

5. A vehicle barrier according to any one of the preceding claims, wherein the

guiding element comprises a bar associated with a groove.

6. A vehicle barrier according to claim 5, wherein the bar and associated groove is
at least one of the following pairs: a T-bar and a T-slot; a dovetail bar and a dovetail

slot; and a round bar and a longitudinal open cylindrical bore.

7. A vehicle barrier according to any one of the preceding claims, wherein the

guiding element is mounted on a pivot.



slot; and a round bar and a | ongitudinal open
cylindrical bore. 7. A vehicle barrier according to

wanyeanasof the preceding clains, wherein the POI/EGTYS/000100
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el enent is nounted on a pivot2§. A vehicle barrier
according to claim?7, wherein line of action of the
guiding elenent is offset fromthe pivot. 9. A vehicle
barrier according to claim7 or 8 further conprising
&8.st oppaeehicle®arrieraetirding tb glait & whereioradlingof astion of theguiding
erein the stopper.is nmounted at the front of the
FpenL s %&ﬁiﬂp if.woi vehicle barrier according to
claim9, wherein the stopper is nounted at the rear of
the barrier element. 12. A vehicle barrier according
t® cl ahvelicle Yarriaraeeordimgse claim g of 8¢ Either sQrBREHnSH SOAReT.
rear of the barrier elenent, with the cambeing in
contact with the stopper. 13. A vehicle barrier
agy; or di RehiblR Batrddricdetdinghi6 cRiim 95 heteBvtht SRpPEr iS @ulted at the
surface that is in contact with the stopper. 14. A
vieont of ehetharnigretemagsitor ding to claim 12 or 13, further
conprising an additional stopper disposed near the
rear of the barrier elenent, the additional stopper
bEl. Ny ARecRIARi@factdgingaocih 05 vhereinhtht s@pptrdie mounted at the
stopper. 15. A vehicle barrier according to claim 14,
vilgar ofithe bargeclemenfy t her conpri ses an addi ti onal
surface, the additional surface engages with the
addi tional stopper to locate the barrier element after
tie bak voleitledHagri@niccdrdmgrtocidinds, furthessedniprisingsmcam disposed on
i mpact. 16. A vehicle barrier according to any one of
116 v 65 B AEieE FLEHASL, kb e AR DA SBTBF K fhe Stoppr.
conprises a recess for accommodating the barrier
el enent after the barrier element has noved. 17. A
vEhi cl A vehicleibarrieaxaccrrdinggo chrim|12] wher6in saltbeasi pornprises a surface
;tgcess cort?ri S a?F aperture.18. A vehicle barrier
8igF & TRy °5Wétﬁ3h% 8P t he preceding claims, wherein
the barrier elenent is quadrilateral and has a | ower
edge adj acent the base el enment and an

14.  A'vehicle barrier according to claim 12 or 13, further comprising an additional
stopper disposed near the rear of the barrier element, the additional stopper being on a

side of the cam opposite that as the stopper.

15. A vehicle barrier according to claim 14, wherein the cam further comprises an
additional surface, the additional surface engages with the additional stopper to locate

the barrier element after the barrier element has moved as a result of an impact.

16. A vehicle barrier according to any one of the preceding claims, wherein the base
element comprises a recess for accommodating the barrier element after the barrier

element has moved.

17. A vehicle barrier according to claim 16, wherein the recess comprises an

aperture.



10

15

20

25

30

upper free edge. 19. A vehicle barrier according to
claim 18, wherein the | ower edge contacts a ground on

wobkiosho4488 barrier el enment rests. 20. A vehi cl BCD8GZG0ED00100

according to claim18 or 19, erein the | ower edge
conprises a straight, a notch or a serrated profile,

or any conbination thereof. 2 1. A vehicle barrier
according to any one of clainms 18-20, wherein the

ubper Arvebickdperigacpondigstoany onapithe pregediog clagus, ovhesein the

ST B bl iSRS SRR b eE e g end
Cﬁﬁeﬁﬁee@ﬂ@[ei n the base el enent further conprising a

barrier elenent actuator, the barrier el enment actuator
is arranged to nove the barrier element to and from an

operative ition. 23. vehi cl.e._barrier.accordi ng,t
o o b YRt Yordding to cithd e pBRbL BE 10 ok Bshedchs o
agroand et whithtB basibr élb@chakst.er el ement. 24. A vehicle
barrier according to claim 23, wherein the barrier

el ement actuator is arranged to extend the barrier

e:%(? meng QIQEJ%F bﬁ%yegr:]ai&c(%(:;]rﬁinb at%) %%a% 13 Co%%b%ﬂ&efnﬁ?«?%e? Eg eoct,omprises

ct'ai ns operative pos

bastedight, @h&ﬁ@ﬁtoria%eﬁafehi{mm@t@ ahfieohbiiftieh HERRE at an
angul ar range of about 10 to about 90. 26. A vehicle

barrier according to claim25, wherein in the

O o _ , < nali
oPE" oL AR ARE i EEnL B st SR e e
adtpdtcolmPrises. a straighini chdctchedror iagerrated profile) @r by comabinmut?dn thereof.

or 26, wherein the barrier inclination is forward with
respect to an inpending inpact. 28. A vehicle barrier

agL or di REL{R BRYer¥Rordingdth anPbRESE ggr&laahgamﬁ# RiHAELin the base

conprising a ranp at a front” edge of "the base el enent
f element\fettiher|comipoisimg artarrid $lenfent edtiatby thrabariierelement actuator is

accor di to any one of t r,ecedi ng cl ai ns, .further
SRt fitgble Pt ofimebl BUTERS ph PG Giiosisictun:

for a vehicle to di snount.

23. A vehicle barrier according to claim 22, wherein the barrier element actuator is

arranged to retract the barrier element.

24. A vehicle barrier according to claim 23, wherein the barrier element actuator is

arranged to extend the barrier element.

25. A vehicle barrier according to any one of claims 22-24, wherein in the operative
position the barrier element is inclined to the base element at an angular range of about

10° to about 90°.

26. A vehicle barrier according to claim 25, wherein in the operative position the
barrier element is inclined to the base element at an angular range of about 40° to about

50°.
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30. A vehicle barrier according to any one of the
precedi ng clains, conprising a stopper disposed on the

whame/1ed4ssrent . 31. A vehicle barrier accordi ngeeTS@rys/000100

one of the preceding clains, &4rther conprising at
| east one ground spi king elenment. 32. A vehicle
barrier according to claim 31, wherein the ground

spi king el enent has an eccentric |obe designed to == |
Brloj eck vilutlehamidsocewsdingfo elaian B3 o620 eisein %lm@mw@clmauon is

RS pR Rk BRI kR, 2 s ccedi ng ol ai .

wherein the base el enent conprises part of a chassis

of atrailer. 34. A vehicle barriger accoyding to_.claim

28, wibvehipletamiar gpgprding do @1y queenliag pregsding elaigns fyrther
lel w ' i Sy

PEhPub Bt & 3onB Phe o sy SRR piohe fbumt

portion of the chassis cooperating with the barrier

element is closer to the ground than the rest, of tBe
@8as s i vehicle barrier according to any one of the preceding claims, er

comprising a ramp at a rear edge of the base element for a vehicle fo dismount.

30. A vehicle barrier according to any one of the preceding claims, comprising a

stopper disposed on the base element.

31. A vehicle barrier according to any one of the preceding claims, further

comprising at least one ground spiking element.

32. A vehicle barrier according to claim 31, wherein the ground spiking element has
an eccentric lobe designed to project below a bottom of the base element when the

ground spiking element is in use.

33. A vehicle barrier according to any one of the preceding claims, wherein the base

element comprises part of a chassis of a trailer.

34. A vehicle barrier according to claim 33, wherein the long side of the barrier

element is parallel with the long side of the chassis.

35. A vehicle barrier according to claim 33 or 34, wherein a portion of the chassis

cooperating with the barrier element is closer to the ground than the rest of the chassis.



