WO 2012/ 164275PCT/ GB2012/ 051198 1 Inprovenents in and relating to Boll ards
The present invention relates to bollards and particularly, though not

excl usi vavg,2otmi6lot| ards suitable for use as, or in, a yehmias2e1vospmst
barrier. 5 Collapsible or retractable bollards typically conprise a bollard
menber housed within a casing or sleeve and noveable froma retracted state
in which nost or all of the bollard is |ocated within the sleeve, to an
extended state in which less of the bollard is |ocated within the sleeve
and nore of it extends olMpE@YRMents uhanddgelatingto BpHards The sl eeve us
usual Iy enbedded 10within a ground surface such that, when fully retracted,
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within the slieseer uddas onbya ickompactaattiél |y, whereby a user will sinply
grip a hgndle 15 provided at (or attachable to) the top of the bollard and
pull the bollard upwardly to the extended state using manual force.
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such means are used. Manual lifting is often difficult and potentially

dangerous, &$H%tially when the bollard is heavy. It is likely to be
i npossible if the bollard is of the robust type enployed in vehicle inpact
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required t OaMg@a toSpubh theibBIrd upwards. Once extended, the bollard may be held in that position
by resting it upon a support structure provided in the sleeve, for example, when manually lifted,
20  or by continued application of a supporting force from the hydraulic or pneumatic ram when

such means are used.

Manual lifting is often difficult and potentially dangerous, especially when the bollard is heavy.
It is likely to be impossible if the bollard is of the robust type employed in vehicle impact
25  barriers which may comprise heavy steel components collectively weighing of the order of a
hundred kilograms. In such cases, hydraulic or pneumatic rams are typically employed as
described above. However, such rams are expensive, require expert maintenance and also
require connection of peripheral power supplies to power the pumps or drive mechanisms
used to operate/energise the rams. The power supplies can consume a lot of power in
30  operation. This is often prohibitive, especially when the rams are required to be of sufficient

power to lift a heavy-duty bollard assembly.

The invention aims to provide means and methods which desirably may be used in helping to
address these problems.

35
At its most general, the invention proposed is to provide a counterweight to the weight of a
retractable bollard in conjunction with a lifting apparatus for lifting the bollard such that the
lifting apparatus is not required to lift the full weight of the bollard. Accordingly, the lifting

apparatus may be simpler, and require less power or energy to operate it.
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hydraulic or electrical means (e.g. a ram) or any motorised mechanism for generating motive
force, and may be located within the bollard apparatus. The inner bollard member may
comprise a through-opening (access opening) permitting access to the lifting apparatus. The
35 lifting apparatus may be arranged and adapted to allow a turning force to be applied to it via
the through-opening. The lifting apparatus may be arranged to convert the turning force to a
lifting force (when extending the bollard) or a lowering force (when retracting the bollard), in
use. The lifting apparatus may comprise an interface part adapted (e.g. shaped) to

couplefinterface with external turning apparatus (e.g. a crank/power drill head etc) for



35 lifting apparatus may be arranged and adapted to allow a turning force
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35  The inner bollard member may include a bore within which at least a part of the at least one

urging member is located and coupled to the inner bollard member. For example, the urging

means may be located adjacent the lifting apparatus within the bore of the inner bollard tube.

Where the lifting apparatus includes the aforesaid body member and limb member, the urging

means may be arranged to urge the limb member to extend from the body part in the direction



4 associated with the lifting operation of the lifting apparatus thereby to
assist in the bearing of the weight of the inner bollard nenber by the
lifting appanetws27sThe at | east one urgi ng nmenber nay becmwBEDSUPSN t he
lifting apparatus independently of 5 both the inner bollard nenber and the
outer bollard nenber thereby to collectiyely define a retractably

ext endabl e unit detachably attached to both the inner bollard nenber and
the outer bollard menber concurrently. For exanple, the body nmenber of the
lifting apparsefiasd Withéw '@F‘gtoﬁ%ﬁat"insfﬁé')e 'ﬁ‘ﬁ&g %@aratéf H@F?Q%It%/a%?tsf &ctﬁ%aeet“ﬁg fhe

out er bol | atrd waigbefithenhihdr @oltaltemérnisdd byrehettifting agpackdisachabl y attached to the

i nner bollard nmenber. The urging nmeans nmay be attached to the 10 body
menber and separately attached to the linb nmenber in such a way as to urge
the |inmb mefbept lgast ea WaAd MeaRet ey PRAYUTRSRER theﬁﬁt@gmp@?rﬂtgs ieeresdently obe so
attachedsw bhatie iDedr @I h@ﬁﬂobyarwtthaalhtedbdu@rdtrh@ndwItHeaerbql td ecsue&uvem/ defifesy
gxe;ﬁ{)ogpd tra?tatl)l{)g%éned(églg%nl%ettac% I§¥ atiac edett %o%ltﬁ?é |F1rbeeriboll f({ %er%ﬁt?{haégz (])'ﬁlen
urgi ng rrerrbé@llamemwC@@umrrﬂan@@r&xamplcém mdymwb@rqlthﬂjlftfr@ra@ear@tx%w@d0by t he
at | east ongabiypd)nea chétﬂ)y BERNKIND tmﬁar@fnanIB@r \A/Hﬁl@@ﬂie e rlru-%gerﬁa's‘nber
towards the exte C%

by th
|75 g assSRBIOY U7 B BP AR AP Tl 0 BP0 PREFEEIAE bl y
ext endahl e tedytmetese and esparitay afachdugo thef tnnmeralpgpar aictie weyyesitmotgadiee lmeans

of 20 pr ev%Hb@fgtoeéibﬁﬂl$r’of?inth9fb0(§)ht%er\’|5é;' %emmbm%ﬂqg‘?% LiYacRéd Mﬂ%ut
lifting apparatus - urging force exerted upon it

urgi ng mean8eind fjﬁ%ﬁ“éwaﬁhﬁgﬁ%lﬂif P‘H'@rduﬁl‘?r ?ro‘@’éetrHE‘?mbeﬁnaé‘d rﬁ?y'”f“éﬂ?@/ ?tit?éh?‘br m of
coupl i ng bethessgrvia the litingappgratmeans and the |ifting apparatus, which
obstructs, blocks or acts to prevent nmovement of the urging neans relative
to the I|ft| ng apparatus unless the lifting apparatus is operated to

achi eve1? hath sogsenbodimgats (b fflingrrpraratus may B epuplesie (heat leaxt KBRIUSHI MFEDRT mb
menber of t Bey nbf bé BGarRPP & @bitShe Qg @fedTBletted bithelat febbtitfie ARMAY AdrhiSer ERY
nggl)ﬂgfagl §8r89<{eﬁt F%vg;ﬁgn@%ww ?nn]er !!)o(flgrdtr’rl?gnbeﬁ' Eol\'/lv%?d%tth ol ?enlév\l%sta% uggl dgfﬂdr Zﬁtl%
force i s apfsirtecg also apilied Ibeftewﬁ@gapvmba/t qurthamplgewfnelﬁearerqd|iw@eefgrﬁmfahms to
extend in ardiakBey |th@nc%‘§ﬁeQﬁ'iltade§éjrlb\éﬁ taBovet $ne| Iiﬂfr‘fg' é’iﬁa@ﬂj@rrﬁéy iﬂaudeTQ|n‘~$eaFf§-)5f al so
be the ggrectlon of ten th aration of t[1 &Lf m?ans ro b30the
i fti ng“appBiF¥elisY © er’f‘é%}” RS PP RISt PA e, Had 88‘{?;5 T ig*hEdRs™ n
guesti on i stheotrgimg fgtcaleeﬂtegd upemibethe siirganeans eribdibley to heldprmtemmg&tﬁey This

danger ousl ymraﬁ}ﬁ)élg tﬁé(q”cﬁ’mséf%uﬂ%g tBGvekh Q{e”&gm&%é%né Qﬁ@%nmta{pﬁar@fust\nﬁch
lifting apparatus. The cou means rrr%a%fl ncl ude obstruction

posi ti oned P'Eftrﬂ?tés'@?ﬁks 2" raégmk‘?a%?"é”bﬁ@i"? Pbffet YIae (RR2ES rejativRdo 66%bff"“91g
means to pr ememtusdedadphé fitin® ppdiaus Gugderateyl toeachivé tramrésate [Tink tdonging is

appar at 95. glté?erzg tYa]%hecp Phg%mb?’r?lerqpért (5fL{Fk£ i||]%@%%8&'ﬂ%ué SF Prr g;ﬂp@éjltb(e lifting

obstructed by an "at | east one urging neans ting appar at us
conpri ses a2PRAsiuss frRpvinglelega cQuRIigE dNeanfyignihishr the %tH%aS&@ﬂBIHf%@P MEARS 'Sy be
a hol di ng nuécoapaw esliplea tct he nhmgdpﬁaxﬁtey\erﬁoovuéwhrdh wpio dirdifyeforsb af dppidd tohee | ead

screw an i n ngs%ﬁogram%E}o Qtae ﬁtﬁg;palpl})argtug to e%ér%l | g d?%c%nr? ags%c&ate? wﬂﬁ‘?[g I|1§ r ew.

Thus the |ea
conpr essed) ogaratios. Weam@hélsp Re éhef@r@etl Qtebtjﬁl yepatatien of the h@lphw:means from

2012/ 16é@75FFr§T{ﬂ$§%%2réQ5 11%8 © nlag i .mgorw.t thahine leobbing Kﬁeah@ ﬂ@é{@lstl&nf is tbe

terf t t th
han € he snAFRRCHr AR &t FElReTre e eguaRaproisteol HIRPARe ™ BROtRe | ¢ or
el ectrical maanswineepengantly @ theilifting rrgparetas sThet @yplingnecaod stay Uedluderrbatestien may

be a plate mhﬁshpwt@mmosprgm Q(}Gr%&;%bree(%éinﬁéﬁgn E&a&%@t@ethm%umb Phdads wt By
requiring ur 5nmeans be renoved fromthe unit to enab acc%?’ “P%
e

removi ng th8 H%ﬂqd’ieﬁ‘ﬁ‘pm Of the, GOLRARG B1PB TS I'g™ i3 IS BRRgFalits: oﬁh%Feﬁlé’da'

ur gi ng B®ansbstastiod@sans Beptefarbioly ebstiusted byraw etdeast one urging means. When the lifting
apparatus comprises a lead screw (e.g. a said limb member), the coupling means may be a
holding nut applied to the lead screw to hold upon the shaft of the lead screw an interface
means for coupling the urging means to the lead screw. Thus the lead screw may hold the

urging means in the urging (e.g. compressed) state via the interface means by virtue of the



The lifting assenbly may conprise a | ead screw coupled to the inner bollard
menber and a nut coupled to the outer bollard nmenber and arranged to engage
t he | ead wonrew/tee27sr ansl ate 10 turni ng notion of a | ea®CTAIB2MA0SI O8] | near
notion thereof through the nut. A lead screwis intended to refer to at

| east a screw designed to translate turn%vng notion into linear notion. A

| ead screw is al so known as a povver scre transl ation screw, al so covering

ball screw and roller screw (e. 0? anetary roller). 15Preferably the screw
t hr eadi ng of'fiR@ "PieWHCly ElogkR reg‘o}é?'t d5eiisiiac meAERM die ‘52 5O RSN e
t hread", buprinape bgplias $q weiee thadnr thadsheits ot kad ssient ablge thee althftsafr & Wydrpaliser

screw or t r '@%8&@%&%&"@% Whgﬁgse%%Ts‘ﬂfPﬁéeﬂfe @a‘f'hé ShsHbdBh %QLnst rﬂa} I

skilled per e outer anet er crew beari ng
preferably P'ﬁtet WRich aieyRNt theracress Jeniied d‘hde’m)@tth‘bth@'fj@g at yB&HW“”QBﬁWQ n

di ameters Theaf toche la@ﬁc&«ve@nro&um@aﬁﬁlmeenamé e%bésbl’feraﬁb‘ﬁwo@ﬁg trine hbl&u’:\@ NS eV
(e.g. the nglsta ce screw s aX|s oneJotatlon

d
i The nut) WPOOSTRY SpRsr el iroR R BB & MR Bk ety e

the range of about 3mmto 12mm pitch. The Iead screw may be coupled to

the inner bohd fich sBERMEY r’r% @o%P&e@kad‘@&e\p@oWRb% |hﬁbrtbh%r@meﬁﬂberb&{dleﬁr d
menber such t hat

d f
The 251 oad BUFRIPREIedET ouey BT Sr e S ErDRr & aotasiie lon sonu) Ftle
gui de bdPe bimimpmotrin @fid Bad sereg $Hs dutar omvtidn fheebf theougb thwhiuth A lkeed bead Iscr ew

i's rotatinglyengefiedr bQt RYIENG RS @ﬁécptegraﬁé?atpﬁﬁrﬁné REEIAGHRo fifkar Mblfion. @Nd
said nut is secured to sal d body part which extends into the guide bore to

slidingly i FERFFEEE APt Kammes "’B?P"beu|S€{"8Wbtfﬁ“é'a§}6r?e§?r9c"‘hé"s@&P%Fé'”%B?'bS‘ir%"’ A ed
rel ative t ordibrescreut(e gyplaetanpol@f. sai d rotation. The body part is shaped
preferably to reciprocally match at | east a part of the non-circular
cross-sectional profile of the g#w de bore to prevent rotation of the |ead
screw r &P at Piaierally thascrythrpsringcatithsreast scrayt iaitiarewsidat theeap phasesaller afearenber
rel ative tottrd” out @by boh lsquiaie tisdaer oth35§[h§blé 1hti lsagwamr atres oﬁﬁ:}’nsfbﬂdﬁf’prl se

hydraul i ¢ rTFéalew trhrgadp:;sf \goutloobeg?eaglly %pﬁg%ﬁ%}% t!1 &llleggersgr Cond %gﬁl aéjflzlr!ngtgr ofthe

Al ternative _ I'c nmeans adapt ed
to gener at elegéﬁérembperirnghq l@rpt@erphahemnth@ ra@ae P9mmA1> 6@nma@ﬁck/réw prefdigbly atfout ng

apparat us WB%YmKﬁQﬁYBﬂéFnS,@r eh@&ufeﬁb@ﬂ%@@@u&@dsw@%@ﬂéﬁ tﬁr@@d%’f&dhé BadlSHEs &d.& teai d
it n926 or 8|gtaﬁcee ong thg%ag asgrev?/% ax% traversed2 tg)ylozr{elrgé\ o7n5|ﬁ 2|(s) ];irze/feora Jflgb8out

5mm to 10mm (e.g. 5mm to 6mm) but may be in the range of about 3mm to 12mm pitch.

The lead screw may be coupled to the inner bollard member and the nut may be coupled to
the outer bollard member such that said lifting force is generated by action of rotation of the

25 lead screw relative to the nut.

The bollard apparatus may include a guide bore of non-circular cross-sectional profile to which
the lead screw is rotatingly secured to extend therealong to pass through the nut, and said nut
is secured to said body part which extends into the guide bore to slidingly interface with the
30  guide bore when the guide bore is moved relative to the nut by action of said rotation. The
body part is shaped preferably to reciprocally match at least a part of the non-circular cross-
sectional profile of the guide bore to prevent rotation of the lead screw relative to the nut by

action of rotation of the inner bollard member relative to the outer bollard member.

35 The liting apparatus may comprise hydraulic means adapted to generate said lifting force
hydraulically. Alternatively, the lifting apparatus may comprise pneumatic means adapted to
generate said lifting force pneumatically. Alternatively, the lifting apparatus may comprise

electro-mechanical means adapted to generate said lifting force electro-mechanically.
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boIIardsgppHWﬁpﬂg PHY provide, or forma part of, a vehicle inpact barrier

The bollard apparatus may include a removable plate part releasably coupled to the terminal
end of the inner bollard member via a coupling interface achievable by steps including rotating
the removable plate relative to the terminal end of the inner bollard member, wherein the cover
25 means is adapted to obstruct rotation of the removable plate from the coupling interface when
in said releasably securable position, and to permit rotation of the removable plate from the

coupling interface when in said position which reveals the through-opening.

The inner and outer bollard members are preferably made of a tough metal such as steel (e.g.
30  mild steel or the like).

Accordingly, the invention may provide a retractable bollard including the bollard apparatus
described above, being retractably extendable by retractably extending the inner bollard
member relative to the outer bollard member using said lifting apparatus.

35

The bollard apparatus may provide, or form a part of, a vehicle impact barrier.

It is envisaged that the invention may be manufactured and sold in disassembled form, such

as in the form of a kit of parts for assembly into the bollard apparatus.



WO 2012/ 164275PCT/ GB2012/ 051198 7 In a second of its aspects, the invention
may provide a kit of parts for a bollard apparatus conprising: an outer
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15  Figure 1A illustrates a side view of a retractable bollard apparatus in the retracted state;

Figure 1B illustrates a cross-sectional view of the bollard apparatus of Figure 1A, viewed along
the line B-B;

20  Figure 2 illustrates a cross-sectional view of the bollard of Figure 1A in the fully extended state;

Figure 3A illustrates a side view of the lifting apparatus and gas struts internal to the bollard

apparatus of figures 1A, 1B and 2;
25  Figure 3B illustrates a cross-sectional view of the lifting apparatus of figure 3A;

Figure 4 shows a magnified cross-sectional view of the base end of the retracted bollard

apparatus of figure 1B;

30 Figure 5 illustrates a perspective view of the bollard apparatus of figures 1A and 1B in which

the bollard assembly is housed within an outer casing;

Figure 6 demonstrates a perspective view of the bollard apparatus of Figure 5 in the fully
extended state;

35
Figures 7A and 7B show a side view and a cross-sectional view, respectively, of the encased

bollard apparatus in the extended state;



Figure 6 denonstrates a perspective view of the bollard apparatus of Figure
5inthe fully extended state; 35 WD 2012/164275PCT/ GB2012/ 051198 8

Fi gures awoaolicui7ssustrate views of a head end pl ate forCrleB20resiiogol | ar d
tube of the bollard apparatus - figures 9 and 10 are "transparent” views

revealing internal structure; Figure 12 shows a perspective view of an
alternative enbodi nent of the lifting apparatus of 5figures 3A and 3B in
whi ch a rempvabl e obstruction plate (6 [ rovi ded and i [

\ _ (60) is p ‘ dis shown in
posi tion; FrigueEe 818 1d{irkate Niewyicbf herd Bidypifte farathe innGhPURMd: tRe pidtheballsre
obstructi onaplagdte + Ryureaisewe d) akOrargparentlviewhrevlicg ipermapasattiuree vi ew of the
lifting apparatus of Figure 12 in which the head end abutnent plate (20) is
renoved (for clarity) to show the obstruction plate in place; Figure 15
shows t he vi@Weor siPys aeemacstive WRIVEH ap rierpiye cawedigant if tedifing arerraive
15Fi gures 1fidhresl§BanddB 16 @hish aWwedombReobeir@iibn FlERSS0)SE idviaB@kbnd iseskowalidng
line A-A), and. magnified cross-sectional detail view, respectively of the
lifting appg?séfoﬂs of Figure 12; Figures 17A, 17B and 17C show a si de view,
cross-sectional view (along line A-A), and magnified cross-sectional detail

vi ew, respegighneb¥néls thii@el bf Kidudd 1 2PRAALHE e AbvdpledbERuctdh pl is removed;

10 Figure 14 shows a perspective view of the lifting apparatus of Figure 12 in which the head end

abutment plate (20) is removed (for clarity) to show the obstruction plate in place;
Figure 15 shows the view of Figure 14 in which the obstruction plate is removed;

15  Figures 16A, 16B and 16C show a side view, cross-sectional view (along line A-A), and

magnified cross-sectional detail view, respectively of the lifting apparatus of Figure 12;

Figures 17A, 17B and 17C show a side view, cross-sectional view (along line A-A), and

magnified cross-sectional detail view, respectively of the lifting apparatus of Figure 13;

20
Figures 18A and 18B show a side view and a cross-sectional view of a bollard apparatus in
which the lifting assembly comprises a hydraulic, pneumatic or electro-mechanical ram.
In the drawings like articles are assigned to like reference numerals.

25

Referring to Figure 1A and Figure 1B, there is illustrated a side view and a cross sectional view
(through Section B-B) of a bollard apparatus (1) comprising an inner bollard tube (5) within the
linear circular bore of a hollow outer bollard tube (3). The inner bollard tube is arranged to
move along the axis of the bore of the outer bollard tube from a retracted state (as shown in
30  Figures 1A and 1B) in which some or all of the inner bollard tube is located within the bore of
the outer bollard tube, to an extended state (e.g. see figure 2) in which a substantial portion of
the length of the inner bollard tube extends outwardly of the top of the outer bollard tube
through an end opening (200) formed therein for that purpose. The outer bollard tube extends
from a base end which is closed and terminated by a base plate (4) to a head end defining the
35  bore opening (200) through which the inner bollard tube is free to pass in either direction along
the linear circular bore of the outer bollard tube. A collar member (6) securely embraces the
outer tubular surface of the inner bollard tube at its base, circumferentially, forming an

interference fit (welding may be employed). The collar member presents a sliding interface
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weight of the inner bollard tubes but is insufficient to lift the inner bollard tube relative to the
outer bollard tube in the vertical direction. Consequently, while the urging force exerted by the
gas struts serves to reduce the effective vertical weight of the inner bollard tube, thereby
35  requiring a lesser force to lift that inner bollard tube vertically, than would otherwise be the
case, the inner bollard tube is unable to be lifted by struts relative to the outer bollard tube

without an additional lifting force being applied.
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| ead screw t in‘a screwtype |on rel tlvetothelnner bol I ard

t ube wi fPout ot herwi se noving (e.g. transl ational 10 notion) relative to
the inner bohd ajte mhauy mkeadéumera hydad @déﬂté‘c&ﬂo eayégfeaﬁ@eﬂéméﬂﬂ&eém%ss@écew i's

threaded wi )L,cr?v%l {’ﬁ rRJblzs gﬁon (?gé:ja Pegtal X cere\e/istranglrg tumRﬁtm""?e” Its

head end (2 neare

bol I ard tubef thQ'l?éd $¢r¢wlnt@ma@rs@qﬂbh of th@ie@%eq'revw\mgh ﬁ@swh Brgause 1) legghsardw i s

E:cigl)ol efl t(r)] tsh%ugaé@ thd Ah& t(oﬂard qfentbeear@uh@hutbﬂ:du@red td mb%uw ao||ardrmé+ﬁn5érrw t ube
a e ead e 1 r

(oL, o oh e et maten, ot ine el e it e sl 1V ok 28R T a8 i of

t he | ead sclowmmngne;enfuotailcm ipozetsedneth vehicdh tacapt etittitofomegmge thetiener ealirds cr ew

to transl at guhys it B |Hﬁétr'b9ﬁérd)fubgh@tﬂee@<%n§&f él?é\{e (Qé muétﬂafé@% F@QFe' Qﬂm% tl‘iehe
| ead screw throbo?ﬂ%fdlt e nut. Because t SCrew i s cougs to the I nner

bol I ard ment@f" 1hg is:glgo ?UQJGEUBH]eé’(ﬁg"t‘Q)fOf%é‘pB'l?Fé’P’ thsdheseas AdP) acng 20
turning notupsmiof the lead screw within the nut may be translated into a
lifting, 1gorce (or a lowering force if rotation is reversed) with which to
exert alifting force upon the inner bollard tube to |ift the inner bollard
tube to theTBKEUNG the warer pdment |plaks (28t &ithe ey BRIPE tole GRfeRfiseshR thremglr
bol | ard t ubepdntgalesifing Hbpeebs bieninggsdd |ganngoo‘ooF@e1:@m@Irm|&|dg byceth® thehess gas
struts ( 19) @1 r& tI!il a%scli'ew %Sall-(l)-vv?a t&rﬁ %1 fo?ce to g IH—:-BQoe[h baL(]jtsrrFeOvtat lilna‘?‘réﬁd (20)
of the innef ses a thro Bni def1n I'ng an access
openi ng (se&omtaéﬁvewm}e Fihg heqct?ﬁndpérﬂm lead ?f@e%@c?éw@fet"bmt)?ﬁeseﬁ%‘é' Repfde @)  of
the | eadp Scé@éﬁtéd(loébbh@é@lv@d t\/\hthlmtlﬁkghsfe@(rjs%@«eg of ?Sttyﬁ)@msb&%tﬁ 8 sbbi@t vRach SThew at
use ad end o e

t hat df b
o oot | B ey Be HRreckp b ia te Rt MEesh oLl 1 p BBy
socket of t Rlectiggbariligetheviie.h I e keate totatinasth poWereis lvebetated ekletnalisafrorh dhe

power ed nManY§|ak cb’as\éérﬁblﬁ ﬁ?@&l@m&ﬁé hwdeé?ﬁh)f Be |@Ad%eﬁew(§¢yltwn\élear.@a|hanﬁlottafel d
electrical dril e In either case rotational power is generated

external Iy PrOmihd %I"Yaé(radt“%i‘g‘@éﬂ%'f’g} magpe EBRIIFE I LT STENEV R HIE SOFKE AR | ead
screw (23) thdl @notbkresaruattatningrmdchaniwit)do causettieeliffiigkassertsty tohdxert \adifting fdrelr ni ng

noti on may Qr‘?th%m‘md @cqlatrdq h% Ac@ﬂgs Iﬁtﬁ'rgngcyls%sé %lg(% aptﬁgﬁltégmgr&%%? %n&ﬂﬁdn thé or

ot her manual turni ng a ism use exert a
lifting for&8eopliem tieerDéTr the gpp aﬁﬂds ti e, VeSicﬁ'd’é’W?'I‘i‘l%f eptions Prvg@ f%?t'c‘f@y paall
assi sted by tiriigy fafcg nsnqunea @beapblidiigo H@a@iﬂen’d BEthe RBEBcrb@td Ahdvé thb @ftifg ohd he

gas struts, in fthe yert ée}b &g}@a ﬂer%& [ %ﬁllar(?%%@%lgr %Ilrﬁ airl5\{/,2{§jl 2 Bhe

turnlngforcels req urre q Screw t o
achieve the lifting of the inner boI I ard tube and, therefore, extension of
the bollard assenbly. Simlarly, reversal of the
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end of the |ead screw serves to exert a lowering force upon the inner
bol | ard twbeowm4zhe |ifting assenbly, acting in reverseCTBo0iznsersbol | ard
tube may be retracted into the outer bollard tube in this way when desired.
By virtue of the counterweight applied bM the gas struts, the weight (and
friction) experienced at the threads of the 5lead screw and nut is
significantly reduced. Figures 3A and SB illustrate a side view and a
cross- sect i BiAM Q/'feéW“(%H?P%'@Hh%h%"}do%@ ‘%é‘?ﬂ'ﬁ%s%ﬁd S et ReXgh S 1Qweine §°r%919)
and the |if uponghageendaliyrd (dok, vidl®e litidg adséinbly nacting @ rd@trsaal | Theameabgiardituled a
det achabl e HﬁgBe ﬁe@act%n?@%oqﬁlé Oer d%ﬁar& H@S% tqgﬁlazb\/h%ﬂ ées(r n\/T]TQJe-BWhg%?JJHthar
<l

el ongat e gas are arrange erentia aci ng
around a ceMleighl anpligd hyni§e §3% et yhe weipighiand ﬁ'ﬁkﬂ”h@*ﬂe“ﬁlcé@ at (*‘24')@@3&‘8%% from
the sides ofcali B@el bifid @ semFiearal yedatedl t s base, transversely fromthe axis
of the lifting assenbly. The base end of each gas strut is attached to the

| ower abutment plate. In particular, each gas strut conprises a 15
gas-filled EghiendémneBi Husiraterrisidegadmand g ¢resstrgetionalfvienh(tnedgh arass-eectipy A-

sl i deably nﬁv&ttﬁ@'gé&@rﬂtst h‘@ aﬁ&ldweQﬁ“nn@ aBée'f»rIbQ/f'(ﬂ?hléf 13, Why if khotd &4iff a&XbebEsa al ong
the cyli nder cylinder of the gas strut. Gas

conduits paQ%taqﬁ‘P'Saaw ngx?ip%WSH“r?eogaélsfﬁtﬁv @gmmnl cation of gas between the

sectiond0of the cylinder separated by the piston. The gas within the

cylinder i ST%@%%‘F bl%ﬁéjat@éﬁéasltrht\é (ﬁl)taneeérraﬁbgﬁn%freém cPétﬁﬁf@r@nt%P%cﬁ@gﬁouﬁd net
force is applied by the gas acti

greater pi sESRE %Q:@SSSP“BH bAe'iOWGIr Tﬂ“&‘%ﬁf’@ff @%)) ?"itﬁé‘d§ Iffa‘f“tth‘? P'@%S %fl tB%“fB'Fg t he
pi st on f aceasseanlyat it heze Steabierdegerannige axislef tholfrasdssenblpf THelasPest dfreaeh t 0

urge the Shggg stRJltJESVQ{agfLe\é t8fthﬁt Ig\%ercégulrﬁg?lblare Iﬁ)ﬁgﬁlggﬂl Qgchggaﬁ &Itrégmlprlée@ J hi s

way, the strut Sg an exten ing force
i ncreasés vvﬁ@snf}‘”a% CY"H@”@‘&“:;“”@F? 693'” ”‘@d’t‘?f?r@fé‘é‘@ﬂ adPras gh*d@a'?'é F‘Obﬁt%Wﬁ'@m of
the shaft isnd @“Ca’i‘pl@tdn \éhetfmﬁicri .&ew g@@asnds \idng A cylliftef @ﬁd/omﬁtﬁdﬂdﬁ]ldﬂgné bl éfriee 25

vol une of th mgé/r o* {ﬁg?ure overa (191%& rsaagshtlh%u%;ﬁthfeilsﬁongo al? c%m?T]:un onpoI On)

t hus i ncreas | ncreaS| ng essure
di fferenti abetwewrée redioposf the cyllaé@§e@arat@%éy mesfv&m mepwghht@rth% hlé'f‘@ef(ﬁ each

?ﬁs strut i§regélﬁ.@@dmamyoe.th&esdetwte pmmt gmmhap!aabt?o.(ctaé)appmaoyttﬁé gasrwang ﬁo of
e as I hder as sitru a osite erm na acC as
T L SR L e R8% 4 bishel bty B hiectbuy ek of MBS o f
t he upper abidé pighe pipoafage (20 )yt thi iskdit-lesatimnside (Ppuositd) lobthb pdtpnoeto grhetheishaff ng

assenbly tr @mgl%ry%?thte(&yllnhér th @ﬂgﬁ(}ﬁgb&aétruaxlh%ns why He §QQR9[)&r§et(1§§Qj}ge§)ﬁ end
fromthe outer surface of the fti n% asse ge fine recesses shaped

and adapt ed®® SXt§?ﬂ?SIS§Ft?10FEF t"ﬁlé‘g cf‘EfP%F‘ @F‘%eﬁg’ﬂ}eé%&}h‘i PRIeTUE [§rraeEsyd and
respecti ve gestespropbiod of e ppait is loSecanthip d®i dasaylindee thetabytreducing piae faéd el

Wi th eagh o f L ngt h
7 A L ol 4 0. SSSET I 0 e
way, the ur§yasd Pe¢ ear lgqarlyeleqrpwgyth@)péqs?lga differan K@ hefiyesa qpacsitetfages Ofjte
evenly di stpiktdted axially around the axis of the lifting assenbly and
agai nst the underside of the upper abutnment plate (20). This WD
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The piston shaft of each gas strut is attached to the lower abutment plate (24). The terminus
30  of the gas cylinder of each gas strut at the opposite terminal end of each gas strut concurrently
abuts (being optionally connected to) the underside of the upper abutment plate (20) which
extends from the body of the lifting assembly transverse to its longitudinal axis. Strut supports
(230) extend from the outer surface of the lifting assembly and define recesses shaped and
adapted to snugly hold the outer elongate cylinder surface of respective gas struts to support
35 and position the struts in parallel with each other and with the axis of the lifting assembly along
the length of the assembly in regular circumferential array around that axis. In this way, the
urging force collectively exerted by the three gas struts is evenly distributed axially around the

axis of the lifting assembly and against the underside of the upper abutment plate (20). This



prevents uneven | oading and m nimses or prevents a tilting or torque being
generated at the upper or |ower abutnent plate by the gas struts. The gas
struts arwoeachieeyastructed and arranged to generate suPCirddBzant2/dsor98e to
substantially 5 match or approxi mately match about one quarter to one
third of the weight of the inner bollard, tube, in the vertical direction,
with the lifting assenbly coupled to it 4s described in nore detail bel ow.
The urging force of the gas struts conbi ned max be | ess than the opposing
wei ght agai R§Yerkhienen He%nw@emmrﬁhse@@herearnts f iipg; orfaiue SBIP@ IeNsEAted #idhe

conbi ned ur gppegof lowarabutmeot @by the gas stotspar abl e to t he opposi ng wei ght such
that the opposing weight is significantly reduced, and 10 may even be
nearly or effectively rendered "weightless"” to the |ifting apparatus, so
that 1ittleTBe 936 SUEAre PRAFONSIUEIEE ARGATINGER 0] eenpratecyEigieyt forge fresulpipntiadd,

bet ween & he maAdr éwr@métérﬁ)na&ndb&dnen@quané&té)one Hirg oAtk wa@hwrfttme .hﬁe,r bbuard ift

the i nner IIarg1 2 It .S that relatl V.
si gm fi cant A e veriical dwec‘?’on (t)r}ecllftlnpé':lssembd/ cou (%/% |tbas dlescrlbed '(9 more ge_ltall head

end (21) of belpwe rféeelrgg@rfewe |0ﬁtferq§=érstrute og@hleedatnéy bhdesp |thatn| thgomrms'@e weightii r ed
to lift t heagm&\mucrpﬂche)ﬁ (el RRYRherRIOk ‘s@égrabfé%t ﬁ?’é%@ﬂblhecﬁu@h maos%to Ehe

f t ed 1 1

(a1 tor nat 1 vETPAREEE herbtiasind tegh R EPPRNE KRTE R TGRT Y fReCeRe. o
i nner bd0 | amay evdnede. neditheorefedtieely randertd tvesightlgrs fodik Iifyngtdpparatus.co tl@sttlebr uts
may be bet V‘@%@nﬂ%‘% re?jgc/é’d% |§‘lHQéetssa1§)Q>o/Be0$pp¥|ebe bet%@eﬁ"ﬁ’lb mh s@rfewt(mﬁ dn@ rﬂﬁé

boll ard tube and its at ﬁ’ g strut,
exanmpl e abo0t! (?@%tﬁr\?&tff‘gt"ﬂ@ 'tsior'tWEe |”8?fd1°ﬁar8ﬁ”b§vér|h§é‘°e°'” edPatéﬁ'a?ﬁslv ittley e gas
struts may sighificeatyi reeliogd Clotnitigeored & raqdred abbeltipiedtoothe hba! ¢rdnet) ddaid lasid
wei ght when r t t

about 70% o?érgﬁzﬂ&\g\gr toﬁghé\/\ﬂg%e IE@ |f§1rg€?quﬁﬁ%lt6“g %e'&{tglr]g]ggﬁgmsxtﬁgﬁjttg are
fully ei@ené@fﬂ'ts@%c'ﬂwnks means that the | oad upon the | ead screw may be
about 20% of the wei ght of the inner bollard tube as the tube is

un- ext endedT e folrcrele Ier ae)a(lg ﬁgsdsgrt {S”O?I e be‘?}&een%r}\l H(J éé() I@{%tgrng@%

Preferably the SCrew t h e Fserew s a ra €ezol P’e d or
a so-cal | edles%err@oreaiypewr@a}dmn theugizenany \Meghi %qearr@rﬂonlra@wbe)r Dehestlectvg t abl e

| ead screw, fqe&medp|.&£5emeanebr9ee%tra§Inqay e&s&wéénhéueadms a\ﬁ@lébéhtblm%&ﬁdhé y

to th ] te | 13
e 0 ublfi dha gt B e s APk T T Plott &7 Dot S omm
and nost pr efeenddhlyoub Boatov@Smn sirpkedieagtie tog raverfpe ﬁprt etanipit Weegpssuotsesay ve

screw t hr eagds§e@fvely R6urtGddiaf& ﬁ)Wul(é%%gof tﬁéﬁﬁnéﬂ'b@ﬁa?dq\ﬁégrﬁlmﬁrgg thtehr%elr SQQroStGISéaW S
axi s traversed bg/ one rotation in % i s preferably about 5nmmto

6mm but ma&anﬂéla Y &g @H@‘éedoﬁn%f‘ﬁ%‘f 7%%9{ tf‘?)t 1 BR ! '””"?‘rh arFé‘r‘Rfe(a%cf
pitch, conbpaedrus) bie fillhexteadege of | ead screw rod di aneter descri bed above,
has bee found to produce a desirable result. It is to be noted that while
nor e mec?ﬁanl cal |y advant ageous, efficient or "faster" |ead screw pitches
may be adoptT B8 Meapkithat e foag Hpey theeeRdsSCEW MR b ARRYH 29 9f Hgyweigb gt the dnosr
faster pitcbémrrdthbedeshé @8s is untexidadedar emiafllyosxahddrising to 30% when fully extended.

2012/ 164275PCT/ GB2012/ 051198 13 preferable to enpl oy the aforenentioned
pitch and | ead screw di aneter ranges in order to avoid the well-known
probl em of PrrgrrRIdive vrmy thregdingrf thereastistaw s trapgzoidabhragdios Asoealist ofentry | ead
screws gnd il idsemayl b@a Qhidre thRs2@or Bfhet iftabié fad @'@r@\baﬁﬁv\%ﬁbcré\ﬂdr traRiakiead
screw appar at us ‘Wit hin en foun uf f.i ci e[\htly

| ow to avoi acr%véérue%dr?sv\‘v b?,ée[adg/uqqpﬁr@ptetﬂt IF%/QK'I eQ person TLe outer (?ameter of

lead screw (13) bearlng the threading (not shown) is preferably in the range 20mm to 30mm,

N

and most preferably about 25mm in diameter. The pitch between successive screw threads of
the lead screw (e.g. the distance along the lead screw’s axis traversed by one rotation in the
35 nut) is preferably about 5mm to 6mm, but may be in the range of about 3mm to 12mm pitch.
This range of pitch, combined with the range of lead screw rod diameter described above, has
been found to produce a desirable result. It is to be noted that while more mechanically
advantageous, efficient or “faster” lead screw pitches may be adopted (and other

embodiments of the invention may adopt such faster pitches if desired), it has been found



5 high to require only mnimal turning force to be applied to head-end of
the |l ead screw (21) to achieve relatively easy translation of that turning
notion i rwo2aadiemar |ifting (or |owering) notion. For exargs2e12/@&1®98npl e
relatively small hand-held electrical power drill rmay be enployed with a
sui tably shaped wrench socket to apply _a|1 nodest turning force to the |ead
screw head end to achieve this result. THis enabl es qui ck, sinple and easy
operation of the 10 bollard apparatus to raise and | ower the |nner bol l ard
t ube wit houf™ eé?jlﬁ i ?{@p'%ifnve&forf'ﬂ%‘t'%meé’cﬁ'trc'i‘ @At lead e Jiareeter rapirsURREdeE Dower
systens t hatvdid htwedkhmvngratgerh ef meqwrived witchbeantvoels édlifivnédhianisras baplbyngl
assenbly to i I t or
oxampl e th Igaﬁ\é@rgw%]gr%f Fhéﬂ:gé Pﬂnﬁgér?ﬁl enw\& tfaé‘ﬂt r%chgmérﬁ £r%9@éfah§sé?ak 5@5 q?tuf
meter and sW'”(H&Hg'B‘é beqmsfogg 'ﬂ@'*‘sWﬁ\S‘Pé’ﬁtSP@F'eWN%EO axpig Rasketiving ryghsudftciatly or
the |ikes( ehigh)o ib@ﬁlrd@lﬁhmtrﬂ’h@fuﬂﬂ@ﬂicélo Béarﬁﬂh&h{o Head-erfbi th€Rad Ecrblag el | ar d

appar atus i g @%ve rela?vrze‘&I Oéls%qranglatlondofﬁﬁa[ 1n{n%rr¥1<1)]t%lﬁdr9t% a Pneablllhln%éorqov(\:lgrmg‘? eavy

i nner bol | ar
difficult) metign. f Forgraril¢,ya \ﬁ/@rpé? relatively sfrgll hanéheld @iﬁ@h@@ mNet hié" [mefyt li>€ng

assenbl y ?—n@mﬁl§§éd5®|thnegsﬂlt§§ly Shil SuElRAGHERED LRIl modééhtdnﬂngt i¥eb @28
e odl nen e rut s orc
Croq i et sago By P e Bbie s e f e ThS PRk 8 M 6ol et S s

mechani ¢@l splarchgspamtust erdisekad eeuthedntxethotied totee willmue reqaiidg lcowef the

abut nent pl g8fcd ZIQ/dra%ﬁQ of PrdthBEE 9\)(ver9®§te§1tsrtHéltSm|g"fllooti4§'\/v§\sgr‘a%r Pe%&ﬁgl M@ the
inner bollard tubeis retracted. Referring again

3B i
detail, thelPyspe Wiy ggg@fﬂﬂs;c,eregquoyggh%rafsg]g@ge !%"66”91 ?Iﬁée”a?@bﬁrbf’%%enent
bei ng an el ongate box-section outer tube (11) attached at its top end to

the upper anﬂI&SHpe Hhé‘Feﬁ%tE %Pi)we ﬁnﬂ& ﬁoﬁérﬁld%étrﬂag%e% thétoﬁjet&"’ﬁﬁetgr”a%ﬁ% b B

t hr ough- openi ng uare bore o e outer
box- secﬂ?onqv'ifb%*bswﬁ'ai Waight VHW @@@tﬁ%“ﬁﬁ'b@ t'cel%e &1)e1P8 i qitterread@uial 8hg t he
squar e i nnemighobereqlirddnth®ubiRrd dppAratie i to®8 ehiplfed & @A |6ﬁ)§ctrbéﬂi><§t & duyh like.

therewith vi | idin r.f.ac arin ). aces
it the i nSa B i SRS ARR G R mait vl ol oty it 2
i nner box stxclifi manualibweredl petrier tee pmserﬁos%spf lﬁpﬁplémngm%@m@hend/viawﬁtltméam@ttuts( 14)

of the lift Hé&n@et%isi%mhy WhileC thel &ed‘eh%@rqbédﬂnér{ﬂaatmpﬁcﬁé r@a@%krut\%o@th@rnfd)rce]uﬂ@nd ead
IS roftatiln

it dto.th b
o cec el b ests 1k, Pe NbF GoGRr b madply EadaiG O plel et $e) Aloe s 1 el 1
is rigidly agringemegharicat $peingswidhe Ilkersecwtd bdieeanuhenpdeoandsewtriabntinentydates a

radial att a%r@gﬁn 6|£c%rb@8a°s s(tr!:m}]to%QQOl’ﬁﬂéQ%d GRABPIhE SRer Bla AIBRSs eRA@L. ON
beari ng bor ) 35t hrough the | ead screw (14) extends and is

nmounted to be freely rotatable about its axis and about the axis of the
rot ati on be&efenig (@daih to MGur2 3B2h hAl IGRCTHeGBRQ 124 ilyl SBnplidesabistenepic tpbat e

(20). TQE r gﬁéng@ﬁneﬁt@ém%g@glo§ hEND %Et%ﬂ%gtefifaw@mg%a}ﬂ#ggt ﬁé’% ehcm?) th L\fﬁ)rer

opening of th ear é exte y al ongI e axi s of
the outer baRUBeHPIEEHCPLAE tETl’)at'f‘ShP t§dervarisad Witk atrayshygrenGPIOWRIng fcsfyyages
via the reciqghe©maér shbéreadlermgthbh&ﬂ’ee&ﬁ(t%em tuﬁnmnsmrbse@mamdnyuﬁeqnt)fwrenwtends

downwardly out_the ro%gghh gqggretfrfi}‘?fbore of tthg o{}t l]xﬁ %ct,ontttﬂ)e in gose pr?>hm| Y th?rg\lll:we 0

the inner boX.sect
| engt h of t M ajskidieg intgdacedeatinadhd)twhiss. IntlA@@dwd’eﬁ@eywltln Hi\é 'ﬁnﬁh@fe pfeceeldd on

t ube i s30of autlemtsbctfi)HftJldeQﬂﬂnfl'hé mna%@@tect.bhmbla@émtnate@tat itshepbieAsht SR @i

dt t th
ot ol BT vl SRsntar v et BeCr TR bt T el
surface of ishetalirgichttechegip (hadinesbayeni) theruteritbs-stetomtube (U pera retabier febaring 210B)
of the |ead a&%H@W(WQV‘) vvmhq!aeﬁ .Q%g.hg\éﬁéch@m) tRd .nhé}%oreogf%darer B@( éé&gon(t@t@

rests, to a | ower shoul d @a(ié g Wq i nst which ng mechani sm
urges. 15ByViEURHR! et et Lages etfeand Wh'P*héo’B‘EfB?%ﬁP |”5‘F 0 PR AOEFTEH, POt 7? ead
screw i 85 endidugt wihiah itretleddescrew (14) extends and is mounted to be freely rotatable about its axis

and about the axis of the rotation bearing (17).

The head-end (21) of the lead screw extends through the upper end of the bearing assembly

and the through-opening (40) at the top end of the outer box-section tube and the upper



relative to the outer box-section tube (11) and the inner box-section tube
upon which the nut (14) is nounted. Consequently, the rotational notion of
t he | ead wonrew/ics275r ansl at ed, by the nut (14), into a tramsiBzbi2nsad9snoti on
which acts to lift the |lead screw, the outer box-section tube (11) and the
upper abutnent plate (20) connected to it, relative to the nut, the inner

box- 20 section tube upon which it is ri]t‘Jlunt ed and the outer boI | ard tube.

Thi s may contl nue until the |owernost threaded end of the | ead screw

adj acent thé L!”B@\Férp'%ﬁd%ﬂ)deThe( '?Bb?f BPPT5aHS SKiRRAS) rnewvatdyr thravah thenPwet t he
nut (14) whbpsning)f thedstatbbesihgt(1ik) apeeittae liedallpalotgsthe bxid dfehdomite bog-sdckien | nner
box- section; t t. I ght
into cont actJb\g\nPflr)nt ughn%nupﬂojs\%{hg&th °o {l%tg%% arlg Pe ?F\olgg t|¥re:§ e{héerg% %ﬁce

whi ch ur gesa%fb&@hﬁgqueﬁﬂynft’mﬂﬁﬁé?dte”%dqud& Pyt rﬁ@@%‘g ﬁb@/éﬂ@ﬂ‘?f tb‘F ntand| igadhescr ew
as \I/:VI |l 5e4dﬁsmcrolré)adhe |ﬁnembb>e;ébﬂbralube wi2h subsehidligBieRy é|ﬁ>.o&|t|gy%rﬁire4|endﬁet>f&rﬁdl ng
to Figure meghan e be rin
washer (22A}nntelr goxcf' e?% nqglfe Rccord"tglyegrt:? I}1?eronrtrr9'sfeca tlg'oer'sw atﬁ’?ag F’r}%e earl ng
ring is sandedeetibellengi dbétevieashscranorenuited tohe cdreied whery ibeuithenbrllgrdttifee is in

| ower nost t ieeageslraied s@fe. t he | ead screw (threading not shown) at opposite
sides of the slide bearing ring. The slide bearing ring is shaped to
slidingly interface closely with the inner bore of the inner box-section
tube (129 t dhasgepezpidainthteheing londheguiec cylodricaf strfaee [cf ditk Bod ewrewi (nbli showvhat

bore whi | st eﬁ@r‘.détf%hﬂémpﬁeh‘é‘h&t%x ﬁbB)aJ)f' tQé‘TE%Btscr‘aJv doBe m)hf%ﬁq'hesfath@r"\éﬁ@' éfhh@ t hat
bore. An abut nent washer t he | ower shoul

nst 35
(220) of thé’t?t'eaaa@‘@r(é?/?/%{lséot‘dé’l"‘teb%ﬂoulé’ﬁ (?2@ a@??%)WhICBtaeﬂaﬁ@tﬂ‘gé?‘?ﬁh%”H(zﬁét ween
t he abut nenurgemsher and the slide bearing ring (22A) fixed to the | owernost
end of the lead screw. In this position, the spring (22C) is in the
conpressed state and thereby urges the abutnent washer (22B) against the
| oner shdul Gerturpingdhe leqthgcra it HsrAPPRRYHe dirpction)the, lead Serewuit enakiechipeotate
e)t(\ cee\c/l\:D ngot twaug@tzoeme dut/an@ctzxéﬁegwn tttm;m head tscingyy vrdedtibe tdbatued;ratvh.extrﬁnmth of
t he 1 4 1 511 ortion at
when t he |o§@['s S “%g% CGBS?%’eAtBe&‘ %8“02‘\%?’?‘%0"08 Oﬂheq?ad fito '%r%rgg%'%g‘tff}’y\}ﬁth t he
| ower surf add (&), intee translationg)madien whieh aeis terliftiies lpeptwetvuti@ quéer poi-$agtiendtleded,

t he abut rrentny\@ﬁm{e L(p%aBéabmrﬁertaramt@tﬁO) ichirRce W MeRlatid fohthandt, itfe Mh&esbx-
agai nst,, t hat n of the |ea rEcrew

t at
0% nen2e. | SRR IRy S 055 st P B ESla B PP 70
t he | ead sciowarmgst theeatied ergingitiesisad baevs pdjagegt e Iq\/\teesmmtar 260)repoteaches g 22C)

such that, graduahihy .anek tﬁ@htﬁt(M\jG)hbéh %ﬁ@ﬁ&s@cbbss e DRSS YR of 1l 1RAL &the
rotatlonal force becones necessary in order to contlinue I|ft|n%|tthe i nner

bol | ard t ub&NerrpRX-SeElof|tibe; AN dpiien. the PPN AspEPklY (<5 ispfroyghb Nfgacrntack r ey
when t he i nmiet tHeoblermdsti endf afl they netxtl €nid e nerateha Fordehahicta ugha Bgaisst dontinued
potenti gkl y i I i

assenbl 3‘13 and 10 ?{Leg?g\%eg%ngﬁé*qu%\c/%%%&m &%r 8 ﬁwg d%%tl Wrgae:fér%%b'ﬂ?
mechani sn) 098 %o apply the rotational force to the | ead screw. The nut
(14) of the lifting assenbly is attached to the base pl at e (4) of the outer
b0| l ar d tUbﬁe% rl%gttgslg%rﬁeefhe%%mpl gg ur}stmu%?)é ISSS %l;ag l%rfn rln O?ﬁ/ %TTP y

and subsequent vi a eraIIy
fromthe | o(%r‘\trﬂ&qd teral lawsepasbend af eremsqr%défdte pﬂlcﬁe heaflnemmm §8219)rv'ched

attac htegot 0 béthEerl wﬁu@wkm{a sé?%\ﬁéoeor(tgﬂ)e I@Wélrtrﬂﬁ& eaptednd o trhelEléa'éicéc@%N %/h
present a pi o] ject o e | owner rface of e
Pver ™) o DiesdEd v BB Sheltt Aoone e SR, T TR PR TBRdh ne
i s forned i shaphe theidmgigliriertace 4lpsey witth thednree borp @i Itheridner bbesetipre tubé §12) to

posi tioned aggk 6H mersﬁa.egtegt.ow%qem sértwwmmn u(a2@))reqthn&ma.ﬁernlnagné e@éied 20

pin rrechamsm&@S‘% mer is in register wt he |atter.
This is arrde Qﬁ”ﬁdﬁtﬂs%ﬂ%‘ﬁ't%@a‘l t?"l“{) %amw q&”@btsr“ég;ef’l%ga'a%% |y

al i gned3&i t hwehshoalkéerg221) of the lcbd kdrew ty assleaixpying@2IC) rataed amthetttetwednohd ar d
tubes. Once,50mBASIdsh@NGH the sf of‘egbe%tnﬁ nn%gzﬁzl/xzﬂe%“féetﬂ ﬁ’dbm%rr(]c?s§)en9 Eﬁéeleédf fti “9

assenbly enters the recelving g ase
out er bol | aPde¥- ut!ié”tSoP%F'eR}séht SP%‘S&(? (Oris &¥ the ngprﬁgﬁgd % A8E Heredm “fQ?Béhq 12)
relative toabli@emuiaetier pz2B) agahst theowed shoulder (220). The abutment washer (22B) has an

outer diameter exceeding the outer diameter of the lead screw and the lateral extent of the



25 Because the outer box-section tube (11) is also of box-section nature
and has an inner bore which intimately receives the inner box-section tube
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30 any rotation of the inner bollard tube, and consequential rotation of the outer box-section tube
(11) is immediately also applied to the inner box-section tube (12) and to the nut (14) mounted

upon it.

As a result of this, it is not possible to lower the inner bollard tube relative to the outer bollard
35  tube simply by rotating the inner bollard tube to cause the lead screw (13) to rotate relative to
the nut (14). This might otherwise be the case were it not for the box-section structure of the

lifting assembly.



30 concurrently urge as described above. In this way, a relatively weak ram
may be enployed to provide the required lifting force to lift the inner

bol | ard twbeomd4zst achments, being assi sted by the coumrCE&rGBaeixist19ef f ect

of the urging force supplied by the gas struts. Figure 6 denonstrates a
perspective view of the bollard assenbl Y, within the casing, in the 35fully
extended state in which the inner boll ar(@ tube is extended fromthe outer
boll ard tube (not visible) which is located within the casin WO
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t ube when pq}%lbbg@éf%dagmgl ). This is denonstrated in figures 9, 10 and 11.
Referri @ to figures 9, 10 and 11 in detail, the | ock nmechani sm (41)
conpris a transverse 25 arm (43) which extends laterally fromthe side
of the | ockThecimaisioseraipe ojreoenergiséd, dammbvrethe naiei 81) direanly ta rderidonvestrapt feme

rember (49) uafuokerddpadng e B S1R g 160 epﬁ)%mgtﬂoe@ RSt/ B ifRMs
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The terminal head end region of the rod (182) is connected to the outer guide tube (11, which
need not be box-section in this embodiment) via a transverse coupling flange (183) such that
linear movement of the ram rod (181) is transferred to corresponding movement of the guide
tube (11) and the upper abutment plate (20) against which the three gas struts (19) each
30  concurrently urge as described above. In this way, a relatively weak ram may be employed to
provide the required lifting force to lift the inner bollard tube and attachments, being assisted

by the counter-weight effect of the urging force supplied by the gas struts.

Figure 6 demonstrates a perspective view of the bollard assembly, within the casing, in the
35 fully extended state in which the inner bollard tube is extended from the outer bollard tube (not

visible) which is located within the casing.

Figures 7A and 7B, or 18B in the alternative, show a side view and a cross-sectional view,

respectively, (along axis A-A) of the cased bollard apparatus in the extended state.



30 of the transverse arm (43) fromthe obstruction pin to the rest of the
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cause the transverse pin (43A) to revolve about the axis of the | ock
mechani sm (41) within and al ong the arcdgte slot (42). 35 In the un-1ocked
position illustrated in figures 9 and 10, the obstruction pin is positioned
at one end of the arcuate slot furthest fromthe through-opening (40),
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the head er]dhlgh ?he%ansverse arm is attached at its other end. This means that operation of the lock
mechanism causes the transverse arm (43) to rotate about the longitudinal axis of the lock
mechanism to cause the transverse pin (43A) to revolve about the axis of the lock mechanism
(41) within and along the arcuate slot (42).

35
In the un-locked position illustrated in figures 9 and 10, the obstruction pin is positioned at one
end of the arcuate slot furthest from the through-opening (40), whereas operation of the lock

mechanism may move the obstruction pin to the other end of the arcuate slot near most the



A second arcuate slot (44) is formed within the |ower surface of the head
end plate and has a radius of curvature coincident wth the centre of the
t hr ough- owenoregief2y8) . The second arcuate 35 slot (44) iPsTaRPt231198
receive the end of a pin (46) fixed to and projecting upwardly fromthe
surface uppernost in use of the upper a :gt ment plate (20) of the lifting
assenbly. Simlarly, the uppernost surfdfe of the upper abut ment plate (20)
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A second arcuate slot (44) is formed within the lower surface of the head end plate and has a
radius of curvature coincident with the centre of the through-opening (40). The second arcuate
35  slot (44) is adapted to receive the end of a pin (46) fixed to and projecting upwardly from the
surface uppermost in use of the upper abutment plate (20) of the lifting assembly. Similarly,
the uppermost surface of the upper abutment plate (20) possesses an array of three further
arcuate slots (61, Figures 12, 13) each of which is adapted to receive a respective one of the

ends of three bolts (46A) which extend downwardly from the underside of the head end plate,



permt access to the head end for applying rotational forces to operate the

lifting mechanism The slot edges of a slidingly retractable slotted
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st at e when fion telifting asseblyded, are generally difficult to renove from
bet weeny,the upper and | ower abutnment plates even when unfastened thereto.
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struts to bEigﬁraef 1%' é/hO\I;vgrgDB/eersdﬁective view of the lifting assembly unit comprising the lead screw

lifting assembly (21, 11, 24 etc) and three gas struts (19) retained between the upper and
lower abutment plates (20, 24) of the unit. It is to be noted that the unit may be entirely
removed from within the bore of the inner and outer bollard tubes as one when uncoupled from

35 the base plate (4) of the outer bollard tube and the head end of the inner bollard tube.

A through-opening in the upper abutment plate reveals the head end (21) of the lead screw to
permit access to the head end for applying rotational forces to operate the lifting mechanism.

The slot edges of a slidingly retractable slotted obstruction plate (60) passes against and



WO 2012/ 164275PCT/ GB2012/ 051198 21 The sl ot of the obstruction plate is
defined by the separation between two parallel flat plate Iinbs (65) which
ext end frwmaidiear7s co- pl anar plate body which joins thecpiGae1ismes and
defines the termnus of the slot shaped to receive the shaft of the |ead
screw. The obstruction 5 plate expands (64) to a flat, co-planar head
portion at an end of the plate body oppdsite to that fromwhich the |inbs

extend. The ends of the plate linbs are received wiithin a respective one of
two slots (8BS 3t HRRST FhfttRedionsf fhedsadireewaritoar sepixarswrieiesip! gidr abthe gt (11)
opposi t e t heetaedrothgeteas leatl of &2) leddstrew anth aaruppapetntan mal(b2)cdtatiee tguhale
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at the head end of gas strut The recei ved nut
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the head® porbip orpinstforcrds tsister! it thegtitglydbe rqtaining effact plelge wetaerd?tarﬂtiowwt a5 are
the two bol tsiowd is adapted to receive. Figuresl7A, 17B and 17C show t he
arrangenment of figures 16A, 16B and 16C in which the
When released from the weight of the outer bollard tube, the urging forces exerted by the gas
struts urges to push the upper retention flange plate (20) and the outer box-section guide tube
20  (11) attached to it, away from the lower abutment plate (24) and the lower box-section tube
(12) attached to it. This separation force is resisted only by the upper retention nut (62) which
is fixed adjacent the head end of the lead screw between that head end and the rotation
bearing (16, 17). The slidingly mounted rotation bearing (16, 17) is urged, by the urging force
transmitted through the outer box-section guide tube (11) to which it is connected, to bear
25 against the lower end of the upper retention nut in this state. This maintains the connection
between the upwardly urged box-section outer guide tube (11) to the downwardly urged inner

box-section guide tube (12).

Removal of the upper retention nut with the gas struts in the compressed state would permit
30  the rapid separation of the inner and outer box-section guide tubes and their attachments.
This is undesirable. The obstruction plate (60) prevents access to the upper retention nut when
the gas struts are in place. The gas struts, by virtue of their force-exerting state when not fully
extended, are generally difficult to remove from between the upper and lower abutment plates
even when unfastened thereto. This is due to the frictional force generated between at each
35 end of the gas strut with the surface of the abutment plate against which it urges. The
transverse frictional force is typically sufficiently high to make lateral sliding of an end of a gas
strut across the flange plate surface very difficult. However, when in the fully extended state,
the urging force cannot be applied by continued extension of the gas strut and this renders the

transverse frictional force low enough to enable the gas struts to be safely removed.



obstruction plate has been renoved. It is to be noted that such renoval
initially the renoval of the obstructing gas strut in register with the

t hr ough- owenoregiéaf7st he obstruction plate. This can 30 @comGHe12z25NI%ved,
practically speaking, when the gas struts are safely in the fully extended
state, as described above. The nut receied within the through-opening (63)
In the head portion of the obstruction [%1ate Is omtted for clarity, as are
the two bolts it is adapted to receive. 35The enbodi nents descri bed above
are intended to provide non-limting illustrations of exanples of the
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a lifting opstruction plate are braced within slots in the walls of the guide tube.

The head portion of the obstruction plate extends over, and is abutted by, the head end of one
of the three gas struts (19) which urges against the obstruction plate there when in other than
15  the fully extended state. This urging force assists in frictionally restraining the obstruction plate
within the slots of the guide tube (11) and in contact with the gas strut (19). A through-opening
(63) is formed in the head portion of the obstruction plate in register with the head end of the
gas strut for receiving a fixing nut for receiving (at one side of the nut) a bolt (66) at the head
end of the gas strut. The received nut (not shown) is dimensioned to concurrently receive (at
20 its other side) a nut from the upper abutment plate (20) thereby to fix the gas strut to the

abutment plate.

Figures 16A, 16B and 16C show this arrangement in side view and cross-sectional detail. The
nut received within the through-opening (63) in the head portion of the obstruction plate is

25 omitted for clarity, as are the two bolts it is adapted to receive.

Figures17A, 17B and 17C show the arrangement of figures 16A, 16B and 16C in which the
obstruction plate has been removed. It is to be noted that such removal initially the removal of
the obstructing gas strut in register with the through-opening of the obstruction plate. This can
30 only be achieved, practically speaking, when the gas struts are safely in the fully extended
state, as described above. The nut received within the through-opening (63) in the head
portion of the obstruction plate is omitted for clarity, as are the two bolts it is adapted to

receive.

35 The embodiments described above are intended to provide non-limiting illustrations of
examples of the invention and modifications, variants and alternatives thereto such as would
be readily apparent to the skilled person are encompassed within the scope of the invention,

such as is defined by the claims.



force thereupon sufficient to lift the inner bollard to the extended state
when al so subject to the urging force. 2. A bollard apparatus according
to any prwoedimg4rbai m wherein the at | east one urgi ng POmmH2er2/05819ar r anged
to exert said urging force which is insufficient substantially to lift the
i nner bollard nenber to the extended state. 3. A bollard apparatus
according to any preceding claimin whi the lifting apparatus includes a
body nenber coupled to the outer bollard nenber and a |inb nmenber 25whi ch
is coupled E%A$ﬁ% i nner bollard nenber and which is operable to retractably
extend fromthe body nenber to exert said lifting force when so coupl ed.

4. A bollard par J 1o any preceding claimin which the inner
bol l ard nenbefpi%é@&ﬁ%ga%ﬁﬁ%%%W%%ﬁ%rlwhich at least a part of the lifting

apparatus is |ocated 30and coupled to the inner bollard nenber. 5. A
bol | ard gppar at usn a@6sollkird hetrBedddyhphsiercesdrelg cl ai min which the inner
bol l ard nmenber includes a bore within which at |least a part of the at | east
one urging nmenber is |ocated and coupled to the inner bollard nmenber. 35 6.
A bol | ard appar apuénacedingi memas ahteastor eerbdl wijclt Isdpeatadnwithivi edid bére aad i east

gntth: ﬂi ng Wenbghqlol/&bgs%m{r?gﬂe B%Gro{nﬂ@ rétia{ctfeh @%tel':tianag@]t é\ﬁe&isf‘@?ﬁ@ﬂﬂtﬁ@ﬁd{n&ér of
o e inner a er_an e outer bollard mepber thereby to
ool Tect i vel'y. def PHBRLMPRR AL ARry WP IS0 Koo ameH SRR I B TRe 35
extendable unit deeaohat mgmaetiabbaed vithirbibe horehe i nner bol | ard nenber and

the outer bollard nenber concurrently. 7. A bollard apparatus according to

any preceding claimin which the Iifting apparatus is _
at least one urging member arranged to exert an urging force upon the inner bollard

member to urge the inner bollard member towards the extended state;

15 a lifting apparatus coupled to the inner bollard member and operable to exert a lifting
force thereupon sufficient to lift the inner bollard to the extended state when also

subject to the urging force.

2. A bollard apparatus according to any preceding claim wherein the at least one urging
20 member is arranged to exert said urging force which is insufficient substantially to lift

the inner bollard member to the extended state.

3. A bollard apparatus according to any preceding claim in which the lifting apparatus
includes a body member coupled to the outer bollard member and a limb member
25 which is coupled to the inner bollard member and which is operable to retractably

extend from the body member to exert said lifting force when so coupled.

4. A bollard apparatus according to any preceding claim in which the inner bollard
member includes a bore within which at least a part of the lifting apparatus is located

30 and coupled to the inner bollard member.

5. A bollard apparatus according to any preceding claim in which the inner bollard
member includes a bore within which at least a part of the at least one urging member
is located and coupled to the inner bollard member.

35

6. A bollard apparatus according to any preceding claim in which the at least one urging

member is mounted upon the lifting apparatus independently of both the inner bollard

member and the outer bollard member thereby to collectively define a retractably



5 coupled to the at | east one urging nenber and is arranged to resist the
urging force exerted by the at | east one urging nenber to prevent novenent
of the imenotealehEsd nenber towards the extended state BoraBRIBRAISGBI fting
force is also applied by the lifting assenbly. 108. A bollard apparatus
according to claim7 in which the lifti r}%eapparatus i ncludes a coupling
means via which the at | east one urging ans is decouplably coupled to the
lifting apparatus and via which said urging force is applied to the lifting
appar at us to ur g&x'e¥salke 4t SptagabY dagsd ‘PP%B thAelaRR belsennteRey ad tha guter
apparatus. 159. Bollal hanikr apparaitiys according to claim8 in which the
coupling neans includes obstruction neans positioned to present a renovabl e
obstruction to access to the coupling neans to prevent decoupling of the
coupl i ng means’-f AdRIIATAEPRFTtYS #GOAIIp AR atvuseceiRe cBiMin vdTVag liftifo arparatus is
obstructgon rreanSOup&dQ@a{eraua‘aaetobdéwrgaﬁg abemb&amt |s!)z§\'ﬁan§écglor\'93|§f&ﬁé15rgln§(ﬁ)rdé) A
bol | ard appar at usxea.[cg% (tin ng t Ieast an recedin
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nut coupl ed to thembet t@warb@ItheameWeM@te wiebs spaidalifne dornce Ieeﬁlg@gephseﬁ@ylt%d
screw to transl ajnd akshhlg notion of a lead screwinto Iinear notion
thereof through the nut. 25 11. A bollard apparatus according to claim10
wherein the lead screwis coupled to the inner bollard nenber and the nut
is couplled to &hé mliérdrappbabluaradcarding ér clgioch in éaich Sted tifting &priaregusf iocledesias

generated by act i
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i ncl udi ng a gui d&tIHARPAUS AV Wil $id WRibe 42 taraliey) to H"redF‘i’Pé‘pP%faRHN‘bh t he
| ead screw i s rougtisagdratios ettie ealiptirg reecine frdm thediftdg bppegatiso pass t hrough t he
nut, and said nut is secured to said body part which extends into the guide
bore to slidingly interface with the gui de bore when the guide bore is
noved réPativedt bHardngrPatrsaracPEiNgdp @ vtviich dhe carlipeineaphénciges phody
part is shaped tebsrtrasuoprrﬁ)@aalsl pPpsitidted No @tesbmaestena;vam ob@ifuctidhetons2Bessith Ghd ar

cross-secti onal f_ the re t reven ta n_of t | ead
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13. A bollard appgigttangccording to any of clains 1 to 9 in which the
lifti ng, (?ppar atus conprises hydraulic neans adapted to generate said
lifting“force hydraulically. 14. A bollard apparatus according to
any of cl ai ns 1. Ad>dfard rappératoh atdveding fot anygoregepiag atains in which the lifting assembly

comprises a lead screw coupled to the inner bollard member and a nut coupled to the
outer bollard member and arranged to engage the lead screw to translate turning
motion of a lead screw into linear motion thereof through the nut.
25
11. A bollard apparatus according to claim 10 wherein the lead screw is coupled to the
inner bollard member and the nut is coupled to the outer bollard member such that

said lifting force is generated by action of rotation of the lead screw relative to the nut.

30 12. A bollard apparatus according to claim 11 when dependent upon claim 3 including a
guide bore of non-circular cross-sectional profile to which the lead screw is rotatingly
secured to extend therealong to pass through the nut, and said nut is secured to said
body part which extends into the guide bore to slidingly interface with the guide bore
when the guide bore is moved relative to the nut by action of said rotation, wherein the

35 body part is shaped to reciprocally match at least a part of the non-circular cross-
sectional profile of the guide bore to prevent rotation of the lead screw relative to the
nut by action of rotation of the inner bollard member relative to the outer bollard

member.



5conpri ses pneumati c neans adapted to generate said lifting force
pneumatically. 15. A bollard apparatus according to any of clains 1 to 9 in
whi ch t hewDi2btdwegp7appar at us conpri ses el ectro- mechani calPCrBs122da8ed t o
generate said |ifting force electronmechanically. 10 16. A bollard apparatus
according to any preceding claimin whi the inner bollard nmenber i ncludes
a bore within which the lifting apparat i's housed concurrently within the
bore of the outer bollard nmenber wherein the inner bollard apparatus

i ncludes a thf@uéﬁm&ﬁéﬁpﬁﬁaﬁia%”FHHHPﬁ@VOEH@”ﬁﬂ PH%“H%W@Tmﬁﬁﬁpﬁﬁﬂmﬁﬁﬁ%er
permtting 15 exdragrised hyacmésoedns atifyged toigbnaigte agip #tidg fase Wydrdilinallyhe bor e
thereof, and a cover neans noveable froma rel easably securable position
whi ch covers the through-opening to a position which reveals the

t hr ough- openi ni§- A bpifard RPprsetia PeFCEdsalP /M S deigtsr diond int whigh e Afting aprRsdtiRli ng a
renovabl & pl ate pafigriseLprRamatt) feand Qd4Rdnb géheidle di®liflirRfoicd pheudiaticany. t he

i nner bollard nmenber via a coupling interface achi evable by steps including
rotating the renovable plate relative to the term nal end of the inner

bol I ard menber15. vhbolleidnanphiatus ggearding tonanyiof clatiespt td® inowhithsthe Uiting eprasatison of

the renovabl e pl adfprksPBlebtREmEPHRED MebahS LEIFARCR JuheRtd Shid Atish fofdeeasaBl Y
secur abl e position, and to permt rotation of the renovable plate fromthe

coupl i ng i nt er f al&NAEAY25i n sai d position which reveals the
through4©pen|ng 18. A boll ard apparatus according to any preceding claim

in which the ignar,aad %Bl%[usb&]c&r@irng tHEJFﬁP%é‘ce%& ShEGh whitHliRe ifhef BbifAFt abl e

bollard including the bollard apparatus precedi ng cl ai m bei ng
retractably exteH§IBF%e 'nﬂyderse% Pa'r@t"&'m”yw@ﬁlf é*ﬁ':'d‘ ?W@@“ﬁn‘érhobﬁﬂdl %ﬂ“&”??@%er
rel ative to the oifienrthdobbreasfdherenteebolited ngmbai dhéreihttheghrep palfaad asparatus

20. A vehicle i m@ﬁ&esbggﬁdu%ﬁ\ g&m&rs}t% ] ﬁa|?9é l)]atrhg 'rﬁ@Pé‘cﬁlQFd%ﬁerﬁ‘&?%ﬁrhﬁlﬂg to

any preceding 35cla arts appar a
conprisilfg: an o@XeralRsresarty t'??e'%‘@ra%érﬁfi‘lsl"@'ihﬁ‘dh%l bBVGrtEGVGOfV@d a cover means
2012/ 164275PCT/ Gad0dadleGild feleBably securable position which covers the through-opening to a

position which reveals the through-opening .

17. A bollard apparatus according to claim 16 including a removable plate part releasably

20 coupled to the terminal end of the inner bollard member via a coupling interface
achievable by steps including rotating the removable plate relative to the terminal end

of the inner bollard member, wherein the cover means is adapted to obstruct rotation

of the removable plate from the coupling interface when in said releasably securable

position, and to permit rotation of the removable plate from the coupling interface when

25 in said position which reveals the through-opening.

18. A bollard apparatus according to any preceding claim in which the inner and outer

bollard members are steel.
30 19. A retractable bollard including the bollard apparatus of any preceding claim being
retractably extendable by retractably extending the inner bollard member relative to

the outer bollard member using said lifting apparatus.

20. A vehicle impact barrier comprising a bollard apparatus according to any preceding

35 claim.
21. A kit of parts for a bollard apparatus comprising:

an outer bollard member comprising a bore;



an inner bollard nenber at least a part of which is adapted to be | ocated
within said bore to be noveable along the bore froma retracted state in
whi ch at weast2/wseame of the inner bollard nmenber is | ocarew/Gr2otevositoBe bore
to an extended state in which | ess 50f the inner bollard nenber is |ocated
within the bore; at |east one urging nenper adapted to exert an urging
force upon the inner bollard nenber to ge the inner bollard nenber
towards the extended state; 10a |ifting apparatus adapted to be coupled to
the inner bollard nenber and operable to exert a lifting force thereupon
sufficient to |iahb irmbrebdllarﬂemenhmlr lataézdsttaqnatt loewbixth Bredeptes toatbeclovdtenwiglirs said

subj ect to the ug, Q(g bég{og ble alon f)org f%r%om(%ggﬁgé ?tgt? @@ﬂ%ﬁ gI M3t 366805 F“ ng

to any of clai m; en as accordi ng t
claim?2l. 23. A H‘@I”I"&f Ho”éﬁiﬁﬁ‘?’ﬁt?%ss leqgkstvdihin thg peye &awwp%@ateﬂmwaﬁy'e%e

enbodi negt her ei Bf thé inRerBiifd RB/BertiOotdel Wigdathé pére.on and/ or drawi ngs. 20 25
30

at least one urging member adapted to exert an urging force upon the inner bollard

member to urge the inner bollard member towards the extended state;
10 a lifting apparatus adapted to be coupled to the inner bollard member and operable to
exert a lifting force thereupon sufficient to lift the inner bollard to the extended state

when also subject to the urging force.

22. A bollard apparatus according to any of claims 1 to 20 when assembled from a kit of

15 parts according to claim 21.

23. A bollard apparatus substantially as disclosed in any one embodiment herein with

reference to the description and/or drawings.
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