WO 01/ 63051 PCT/ GB01/ 00796 1 VALVE ARRANGEMENT AND TRAFFI C CALM NG DEVI CE
| NCORPORATI NG SUCH AN ARRANGEMENT This invention relates to val ves and
especi al | o AUe410t exclusively, to valves for use 5 in rp%a[%f;dﬁﬁ)oﬁﬁaffi C
cal m ng hunps, and to a traffic calmng device incorporating suc a val ve
arrangenment. This application as it applies to the designated state USis a
continuation-in-part of application serial 09/180,621 (corresponding to
PCT/ GB98/ 00748) entitled Deformabl e Speed Hunp, the contents of which are
hereby incorporated by reference. 10 Hitherto, traffic cal hunps (which
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are integrated into the road surface. Alternatively, although |ess often,
t hey conprise 15 pre-fabricated structures nmade of, for exanple, steel
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proposed. OngertlypRcipofihy néeeréli¢eP, W th which the 25 present invention
is especially concerned, is disclosed in UK patent application GB-A- 2324326

and cor r&pondi ng PCT application No WO 98/40563 and conprises a
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policemen”) have conventionally comprised rigid structures laid across the road
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where calming is required. Typically, the humps are made, in situ, of tarmac and are
integrated into the road surface. Alternatively, although less often, they comprise
15 pre-fabricated structures made of, for example, steel which are secured to the road by
suitable fasteners. In any event, these conventional humps have disadvantages. For
example, they may present no less discomfort to occupants of a vehicle travelling at
an acceptably low speed (say up to 30 mph) than to those of one travelling at an
excessive speed. Also, they are potentially hazardous to vehicles such as ambulances
20 and fire engines which, in the case of an emergency, might be travelling at a

relatively high speed.

In order to overcome or mitigate those disadvantages, the use of “reactive” traffic
calming humps has been proposed. One type of reactive hump, with which the
25  present invention is especially concerned, is disclosed in UK patent application
GB-A-2324326 and corresponding PCT application No WO 98/40563 and comprises
a pre-fabricated enclosure containing air and including a resiliently flexible, upper,
hump-shaped membrane. It operates on the principle that when, on the one hand, the
wheels of, for example, a car contact the membrane at a relatively low speed, the

30  enclosure will progressively deflate under the weight of the car thereby causing little



hunp- shaped nenbrane. It operates on the principle that when, on the one
hand, the wheels of, for exanple, a car contact the nenbrane at a

rel ativel wg awsefeed, the 30 enclosure will progressively p@afdégligowgder the
wei ght of the car thereby causing litkle WO 01/ 63051 PCT/ GB01/ 00796 2

di sconfort to the occupant(s). On the other hand, at excessive speeds,
deflation is substantially prevented and the nenbrane naintains its

hunp- shaped form thereby jolting the occupant(s) and inducing the driver

to sl ow down,.pri t.Q feaching. th ext,. hump.. Furt her. he .hy houl d
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reactive st r afof iefefthty Rehibledhapicul 48 dnBancks) rdesalebdedthalayeed ol Ng tO
a first aspect of the present invention, there I's provided a reactive
traffic cal Ficgeawsitherto pnposed fegcoatmobdéflationtof yuehetype phtsaeti wrluines have
containing air, air .wthi.n.the enclosure, c nicating with the atnosphere
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pressur g thr&asho%ﬁgf t hereby permtting deflation, and to close in response
to presdur e SRR DRVY first pressure threshold, thereby preventing
deflation in response 20 to excessive vehicle speed. The
pressure-sensitive valve may conprise a first valve closure biased into a
nor mal | y- opeAcqodingitoa fiastdsprot afthe pteserdt ictension, thesiit promjdeti heeative prEesur e
within the e closgre i npi ngi_n on said férst ?I ve closure tQ overcone
sai d bi asi ngchEHEs device comp smg a resiliently deformable enclosure containing air, air

within the enclosure communicating with the atmosphere via a valve arrangement

15 permitting the enclosure to be deflated under the weight of a passing vehicle and to

re-inflate after passage of the vehicle, said valve arrangement comprising a pressure-

sensitive valve adapted to remain open while the air within the enclosure is up to a

first pressure threshold, thereby permitting deflation, and to close in response to

pressure above said first pressure threshold, thereby preventing deflation in response

20  to excessive vehicle speed.

The pressure-sensitive valve may comprise a first valve closure biased into a
normally-open position and movable to a closed position, the air pressure within the
enclosure impinging on said first valve closure to overcome said biasing means

25  above said first pressure threshold.

The first valve closure may for example comprise a member having a shaft portion
mounted to slide within a bore, and a broader, head portion responding directly to the
air pressure. The biasing means may in this case comprise a coil spring surrounding

30  the shaft portion and acting against the head portion.



25 above said first pressure threshold. The first valve closure may for
exanpl e conprise a nenber having a shaft portion nounted to slide within a
bore, andwa Qfsdésder, head portion responding directly to tpra/geitfooseSSuUr €.
The biasing nmeans may in this case coprise a coil spring surrounding 30
the shaft portion and acting against the head portion. WO 01/ 63051

PCT/ G(B01/ 00796 3 The val ve arrangenent may further conprise neans defining
a sensing chanber surrounding the first valve closure, said inlet chanber
conmuni cat i with the air wthin.the enclosure via a restri.ct i I
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spurious and intermttent actuation of the valve. The restricted inlet may

be arranged wishiaghe enclivsuesviaqirestiieted ajranled Thiscurpyision istletes thslasare figmber .
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arrangedsso ﬁxﬁa?v@id‘i’r_iges!buﬁ@ds ald Awrharhdadeltloatdree efivd he device in response
to pressure exceeding a second pressure threshold, greater than the first

pressure threshold. This behaviour permts the desirable response to

ener gency vehi cl es, ich ar characteri sed by .high.wei.gh speed. 15
The second \%WS%V%B%W‘%’ Z’ee?r@@%%]ﬁﬁ %fatpﬁreﬁyﬂg Eﬂq %J‘?’réi}%ﬁtﬁ%%ggﬁf §¥°second
bi asi ng meangefbOMTRisTesHHR hiy GhoRIEd tAGS bbiiffe bQuAnQTE PAS. L1 on. The
first and second valves may be integrated in a single unit. One such

enbodi nent 20 provides a fluid flow control val ve conprising a body
def i ni ng| a fluid jnlet and a flujd outlet, the bod
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means.  from e 1 o R e 3 rohi b asena
exceeding a second pressure threshold, greater than the first pressure threshold. This
behaviour permits the desirable response to emergency vehicles, which are
characterised by high weight and speed.
15
The second valve may comprise a second valve closure movable against second

biasing means from a normally closed position to an open position.

The first and second valves may be integrated in a single unit. One such embodiment
20 provides a fluid flow control valve comprising a body defining a fluid inlet and a
fluid outlet, the body housing, intermediate the fluid inlet and the fluid outlet, first
and second valves, the first valve including a first valve closure movable, against a
first biasing means, from a normally-open position to a closed position and the
second valve including a second valve closure movable, against a second biasing
25 means, from a normally-closed position to an open position, the arrangement being
such that, upon the application at the inlet of fluid pressure below a pre-determined
lower value, the first and second valves maintain their normally open and closed
positions respectively whereby fluid at the inlet can exhaust through the outlet via
said first valve, that upon the application at the inlet of fluid pressure at or above said

30 pre-determined lower value, but below a pre-determined higher value, the fluid



second val ve including a second val ve cl osure novabl e, against a second
bi asi ng 25 neans, froma nornally-closed position to an open position, the

arrangenefWlo Qaiex@ such that, upon the application at the pci@€ko1abhrdsl ui d
pressure below a pre-determ ned |oweny value, the first and second val ves

maintain their normally open and closed positions respectively whereby
fluid at the inlet can exhaust through the outlet via said first valve,
that upon the application at the inlet of fluid pressure at or above said

30 pre-deternm ned | ower bel ow a her val t he
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t hrough the outlet via the secon val ve nbodi nent descri bed

t her ef or e prapendgesitian priesdyribiid etthe frlstecan akhaust thasughithé outld viethpeemdniln one
or other of three di fferent ways dependi ng upon the increased fluid
pressure app‘ﬁ‘éed toits inlet. In the context of a reactive road hunp of
the type described above, the valve functions as follows. In a first case,
when the wheels of a vehicle, such as a car, surnount the hunp, the air 15
in the encl oBh anbbdﬂnehndemaibed ithrergfores provitles Br pressied serstivevealye thaatwill he
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to cl ose, alr w eto ex aust fromt encl o via t first
val ve and th&sﬁtﬂidd@bo@é, thdrealecofinciddns\aalfoltowsThe flexi bl e 20 menbrane

t herefore progressively collapses and the vehicle's occupant(s) w |
In a first case, when the wheels of a vehicle, such as a car, surmount the hump, the air
15  in the enclosure will increase in pressure. Provided, however, that the vehicle is
travelling at, or less than a pre-determined “safe” speed, the pressure increase in the
enclosure, and therefore at the inlet of the control valve, will be limited and
insufficient to cause the first valve to close, as air will be able to exhaust from the
enclosure via the first valve and the outlet of the control valve. The flexible
20 membrane therefore progressively collapses and the vehicle’s occupant(s) will

experience little or no discomfort.

In an alternative case, if the vehicle is travelling at a speed in excess of the pre-
determined safe speed, the sudden pressure increase will be sufficient to cause the
25  first valve to close, but will generally be insufficient to cause the second valve to
open. Exhaust of air from the enclosure will therefore be substantially prevented and
so the hump will more or less maintain its normal form and the occupant(s) will

experience a discomforting jolt, thus inducing the driver to slow down.



experience little or no disconfort. In an alternative case, if the vehicle
is travelling at a speed in excess of the pre- determ ned safe speed, the
sudden preagsufegodincrease will be sufficient to cause the pta/dsrigbrocal ve to
close, but will generally be insufficisent to cause the second valve to
open. Exhaust of air fromthe enclosure wll therefore be substantially
prevented and so the hunp will nore or less maintain its normal form and
the occupant(s) will experience a disconforting jolt, thus inducing the
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di sconfort wi|J xperienced referr. ver odi nment
of a fluid f?n(‘)'lwﬂl: rﬂng’I? \}g?q}grag? W‘rln]e coﬁ?&gnﬁdorﬁ&[ i ?%l @f‘c%vewimur e
conpriseg a &%@ﬁg@ehy annul ar nenber, the periphery of which co-operates
wi th an annul ar seat of the first valve, and which 10 defines a central
passageway incorporating the second vaI ve closure, the latter being
operative t | ose t he as.the case nmay be. Espe aIIyln
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The bi asi ng neans fray for exanpl e be compressioR springs, such as helical
coil spri ngpenpmmmﬁjwbﬂ:h at-bgaratbtomnth af aspriamgpatay theefistiviabie) end Adiicki | | be
appr eci e reactiVvi of the hunp be vari ed s de |red
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val ves, as i b&gd. 0 tion
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sel ecti on of empbodiment tiei Hddgnepjteferably generally cylindrical with the fluid inlet and fluid

outlet being located at opposite ends thereof.

15  The biasing means may for example be compression springs, such as helical coil

springs. Of course, other forms of spring may be suitable.

As will be appreciated, the reactivity of the hump may be varied as desired by
varying the closing and opening characteristics of the first and second valves, as is
20  described in more detail below. This may be by selection of the spring or other

biasing means, by adjustments of geometry, or selection of parts of different

geometry.

The invention further provides a valve arrangement for use in a reactive traffic

25  calming device of the type described incorporating, first and optionally second fluid
flow control valves adapted to operate as defined above. The valves may be arranged
to be located separately in the wall but preferably they are integrated into a unitary
body as defined by the first aspect of the invention.



geonetry. The invention further provides a valve arrangenent for use in a
reactive traffic 25 calmng device of the type described incorporating,

first andwepdiieassal |y second fluid flow control val ves adagiregBdimopger at e
as defined above. The val ves may be agranged to be |ocated separately in

the wall but preferably they are integrated into a unitary body as defined
by the first aspect of the invention. W 01/63051 PCT/ GB01/ 00796 6 BRI EF
DESCRI PTI ON OF THE DRAWNGS A fluid flow control valve constructed in

accordance w ' ivention, and a reactive traffic
cal m ng hu#%ﬁﬁﬁbwpwgbw described in nore detail, by
way of exanpA engalfow %h@ov ¢419¢ @BERruktRdtNeaRELIAANRARYh e tﬁsaa@\%mgismen
which: Fig 1 is a side elevation, on a reduced scale, of the reactive

traffic cal nimentioanmd aredctive tpfic calmingbonp gmatpositig it vallaowdre, deserikedscal e

of about 3:1, of t ontr % 0 DETAI L TI.ON OF THE

EVBODI NENTS 1ReFigFS r&ﬁ[fc]f :Lrys # a@'oatlFe’éanigl Vo gégt fe\?Ee?crea % the S RAY g,

whi ch |s5ger}ﬁ5@,{ﬂggup{x,h§dge formshown in Fig 6 of GB-A-2324326, includes a
relatively rigid™base 1 having peripheral portions la, |b through which
suitable fasteners (not shown) may be 15 inserted in order to secure the

hunp to a road surface, Aresilient, relatively flexi menbr,ane 2
and oppos edoggdés faldeslevation, %r?éeg?ceﬁﬁf:%ﬁ of t aﬁgyeg@gﬁc ca&?‘grpgelé RrBg t o

t he base 1. The base, nenbrane and side walls forman enclosure containing
air at atnospheric pressure. The enclosure is conpletely sealed but is
provi ded wi tFigtie acestionel sidatleeatdhpoma sealdofpbRutdrl cof thecaamlivelvyg. | ocated in

an 20 aperture 4 formed in the side wall 3. Usually, a conplete traffic
calm ng1 unp will conprise a nunber of nodul es as described above arranged

In side-by- Shf@Ar ED DESCRIPTION OF THE EMBODIMENTS
Referring first to Fig 1, the reactive traffic calming hump, which is generally of the
form shown in Fig 6 of GB-A-2324326, includes a relatively rigid base 1 having
peripheral portions la, 1b through which suitable fasteners (not shown) may be
15  inserted in order to secure the hump to a road surface. A resilient, relatively flexible
upper membrane 2 and opposed side walls, only one of which 3 can be seen, are
secured to the base 1. The base, membrane and side walls form an enclosure
containing air at atmospheric pressure. The enclosure is completely sealed but is
provided with the control valve shown in Fig 2 which is securely located in an
20  aperture 4 formed in the side wall 3. Usually, a complete traffic calming hump will
comprise a number of modules as described above arranged in side-by-side

relationship across the road where calming is required.

Referring now to Fig 2, the control valve comprises a generally cylindrical hollow
25  body 5 housing various valve components as described below. The body 5, which
may for example be a plastics moulding, is formed with an annular locating flange 6
which, when the control valve is in position, abuts the external surface of the side

wall 3 of the hump with the body 5 extending into the interior of the hump.



rel ati onship across the road where calmng is required. Referring nowto
Fig 2, the control valve conprises a generally cylindrical hollow 25 body
5 housi ngw¢arie@ess val ve conponents as descri bed bel ow. Thediagsoimoreghi ch
may for exanple be a plastics nmoulding, is fornmed with an annul ar | ocating
flange 6 which, when the control valve is in position, abuts the external
surface of the side wall 3 of the hunp with the body 5 extending into the
interior of the hunp. WO 01/ 63051 PCT/ GB01/ 00796 7 The innernost end of

the body 5 int | v, of | let 7
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bet ween the inlet and the outlet 9 is selectively controll ed,
dependence upeansiihe lnwnq@ fizsserdsiiBeparesinphilet. afhet fhew oh IaletbeW[eebth mbetv al ves

h in . | v h val ve") co ses an annul ar
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havi ng an aX|aI epped bore 13 fornmed in 1t, an ‘annular flange 14 and a
P iy ettt v i
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17 sandw ched bet ween t e flange 14 and retaining disc 8.
appar ent, t pumlitysafrspaded, rashdllga*ﬂth@t ﬂx;patmglegegsvméelﬂmgedendgt\m pfiwhich body

5 as a fit, 15 The, ot her valve, (" first valve') conprises, an

annul ar %@eatar‘igh?i‘ﬁ?laﬁ flesignatsd dandfi eh‘a’fe tlpgire | lds apd niofeé%%fl%ﬁﬂrb’hthe
surrounds o RS whi ch
i kew se mﬁg@?%{m&é{f‘e& m)ﬁ%;"’ur @ﬂggrsr%{rll ggﬁtgéﬁvﬂ%a‘%%nﬁ roma\?\}n c%aextend
a plurality rehtisggcadng rcathpadskign rspsng il @ sindvoichdd bgwkeagthehfiatigedl4 and the

retaining disc 8. As will be apparent, the closure 11 is located by its legs 15 and 16

etc in the body 5 as a snap fit.
15
The other valve (“the first valve™) comprises an annular seat 18 defined by an end
face of the closure 11 and which surrounds one end of the bore 13, and a closure 19.
The closure 19, which likewise may be a plastics moulding, comprises a head 20
from which extend a plurality of spaced, radially resilient locating legs having
20  enlarged ends, two of which are shown and designated 21 and 22. The closure 19 is
located by its legs 21, 22 etc in the axial bore 13 as a snap fit. The head 20 defines
an annular sealing face 21 which is normally urged into a position spaced from the

seat 18 by means of a relatively light compression spring 23.

25  Normally, therefore, the second valve is in a closed position, whereas the first valve
is in an open position. The two valves react in one of the following three ways when

a vehicle surmounts the flexible membrane 2 of the hump.

1. If the vehicle is travelling at a relatively low, “safe”, speed, the air pressure in

30 the enclosure will tend to increase, but at such a rate that air in the enclosure



20 enl arged ends, two of which are shown and designated 21 and 22. The
closure 19 is located by its legs 21, 22 etc in the axial bore 13 as a
snap fit.wbhA/Bead 20 defines an annul ar sealing face 21 pgfiiGhoilosrggor mal |y
urged into a position spaced fromtheg seat 18 by neans of a relatively

| i ght conpression spring 23. 25 Normally, therefore, the second valve is in
a closed position, whereas the first valve is in an open position. The two
val ves react in one of the followi ng three ways when a vehicle surnDunts
the flexible nenbr of th | f, t.he vehi.cle j trav
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PCT/ GB01/ 00796 8 will S|nply exhaust fromthe outlet 9 via the inlet 7 and
the open first vawvowls, Bgpressurs yidlrmot cige bor & yaluc aufifigiend frrehg forasraxarted oxl ot t ed

closure 19. In ot rds t he ssure. ot ris e
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will, of course, remain closed). Accordingly, the nenbrane 2 will

pr ogr essivel y col Aepeéinglyl the mdnebrane Aowilldpwgoastively wllapsebantém%fr icemoed by
the vehicle's occuypant ce the cle wh S are cI of. the hunp,
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si mul t aneously bejdig.1drapBsiad Qleher tﬁé‘%h&guﬂa‘% Mifbrah0 2t 0 &@i@é‘bad‘l& toSts
valve. It will be appreciated that the operation of the first valve, ie.

t he condi tions umimal \hisehpoditions amisinsultpeousyy bahg desymmto the enelpswdvtay

varyi ng e avai I ctr oss-sectional flow area through it, the

cross-sed i onal é’PSIF He’d®ad 20 15 and/or the properties of the
conpressi on spri ng 23. By way of exanple, these may be selected such that
the first valve will remain open for so long as the pressure at the inlet

7 is at or bel ow Hbuilit bDagpriasted) thag ¢he operation of the first valve, ie. the conditions
under which it remains open or closes may be varied by varying the available

cross-sectional flow area through it, the cross-sectional area of the head 20

15 - and/or the properties of the compression spring 23. By way of example, these

may be selected such that the first valve will remain open for so long as the

pressure at the inlet 7 is at or below about 0.3 bar gauge.

2. If the vehicle is travelling at a higher, “unsafe”, speed, there will be a sudden

20 increase in the air pressure in the enclosure sufficient to close the first valve,
the closure 19 moving axially in the bore 13, against the spring 23, until the

surface 21 sealingly engages the seat 18. However, the second valve will

remain closed. Accordingly, in that situation the control valve acts as a check

valve and little or no exhaust of air will be possible from the enclosure. The

25 hump will, therefore, substantially maintain its normal form and impart a
discomforting jolt to the vehicle’s occupant(s), thus inducing the driver to

slow down. Once the vehicle wheels are clear of the hump, the first valve

will revert to its normal, open, position.



2. If the vehicle is travelling at a higher, "unsafe", speed, there will be
a sudden 20 increase in the air pressure in the enclosure sufficient to

cl ose t hewlg nigoMal ve, the closure 19 noving axially in thla&8rnRes,
agai nst the spring 23, until the surface 21 sealingly engages the seat 18.

However, the second valve will remain closed. Accordingly, in that
situation the control valve acts as a check valve and |ittle or no exhaust
of air will be possible fromthe enclosure. The 25 hunp will, therefore

substantial ly nai i n.i.t.S . rm and art comc n olt to
t he vehi cl e§s/ occﬁﬁ@%i’?@?le % ?fgyl(%ﬁgé?ﬁﬁe?]ﬁ %}PCIFg tﬁﬁeg’ asgd Ace the
vehi cl e wheel s arjceh®ain plesdui€ didteTor 1bd3ere érﬁﬁ:%s Mﬂ'thées eudl lolf tﬁeﬁvaﬁélet@ its
normal , open, position. 01/ 63051 PCT/ GBO1/ 00796 -9 3. I'f the vehicle is

heavy (such as amt@h@r'geém_\;hat'em mlyéyvﬂltt}neﬁmtwalvre dbescaasglgdeiered inFcrbonse in

pressure, nore or, |l ess reg rdless eed .qf e uch a

val ue that not onl?'ff éﬁi‘-’r e ﬁoécef Pt UE’ ‘?B 3 b Eﬁéec}ﬁ @earef%“% Wé%%?

but al so g he for cqiffgehid e dighnid b@er@érﬁ@ YRS fdrke Q‘keﬁ&? oh! i‘t"lﬁ' e eI Essitnl | be

5 sufficiently high to overconme the force exerted on it By the conpression
spring 17. The clspsinge 71Theaiasundi® apdmidre phuichlprlytike flingeglet, wall therdfpre

t herefore nove out of n tact th the.se 10 thus all air
in the encl osure MP¥ g%fgﬁg?hl%r HF lﬂamel st g) thus allping rdp ﬂ?f gﬁ P%e
spaces between thg degst Fom ﬁra%uﬂr@t 9 VAGKERet N dNHE B8 bAReESthRSedsNS

vehi cl e's wheels pass over 1t. 10 Subsequently, the second and first valves
and the hunp wil Iarrdei;élwhemhj( theohumpelor‘tlapws malthewshlclebmsvhe&llaqaaps esguite at

ual h L second oLve ORERTRL e NS R, Sl ST R i gele,
e L) a0t Iackhgpauarbige, o the sorio 17 i n el e, these
gauge.
The pressure at which the second valve opens may be varied by altering the effective
cross-sectional area of the closure 11 (ie. the area of it acted upon by the fluid) and

15  the properties of the spring 17. As an example, these may be selected such that it

will not open at a pressure below about 3 bar gauge.

In Fig 2, the dashed lines illustrate two desirable modifications to the valve. More
particularly, the valve may be protected against the ingress of foreign matter through

20  the outlet 9 by a filter element 24 retained by the body 5. Filter element 24 may of
course comprise a wire or plastic mesh. For best protection against ingress of dirt and
moisture, however, the filter element in this example comprises a waterproof, air-
permeable (so-called "breathable") membrane such as that sold under the trade marks
SYMPATEX or GORE-TEX. The valve may be serviceable by removal of this

25  element 24, using a tool adapted to extract the valve mechanism. Alternatively, for
maximum security, the valve unit may be inaccessible except by removal of the
hump from the road. According to a preferred embodiment, subject of co-pending
application GB 0103501.3, the device may be mounted on a concrete slab, removable
bodily from the road.

30



In Fig 2, the dashed lines illustrate two desirable nodifications to the

val ve. More particularly, the valve may be protected against the ingress
of forei gwogRicenn through 20 the outlet 9 by a filter el gantprRAotset ai ned
by the body 5. Filter elenent 24 may @f course conprise a wire or plastic
mesh. For best protection against ingress of dirt and nvoisture, however,

the filter elenent in this exanple conprises a waterproof, air- perneable
(so-called "breathabl e") nenbrane such as that sold under the trade marks

SYMPATEX or E- TEX. ..EFhe. val.ve e _seryi.ceabl e .I val of this 25
ol orent 24, SSRGS RS Tl FELY 1 Rt B hELR it s
Al ternativeljy 7fdRfine | AL BIRE Hehbiy 23 BRuMal t¥ @hdBddy JTBYhdRt T'NB&aRESIDI €
except by renoval of the hunp fromthe road. According to a preferred

enmbodi ment , isutssteistedodiametepesstiicado inqugdse dlag velnciGBoD BeBdg ar, Whachiethece may
be nounted on a congretelsl ab, re vqﬂlﬁe b@di#sy fra t he road. Cﬁo WO
01/ 63051 PCTFESBTY 86 786" 110 ATRELHHy LS R FREAA GHS AT di P s hBPg 2 i s
that and st hesbgthfiialik I8Mted G0N HIfEmain inflriof spaRfdMae dBvicarwiabmptéctymrber 25
secured to the body 5. The jet 7', because of its restricted dianeter,

serves to i naleaden spuvelsoestugtian dsneionayesafiom wherpsbly of Hhe deéwpeblse of
the valve is ipproved. The er .25 al sq defipes a.sensing.ch r. 5

SUbst ant & al |cIBBeA GrotD ATFREFREL v i FBre B Qe SRE E R got B0 AR ch
protects thepe\alsy, éﬁa%ﬂe'?,pddftl'x&iﬂ%e@&&a{%%!c%ﬁng‘% f]é’t' T JRYRE ot HRMARSRFT t Of
the deformable enclosure to another. is benefit can be obtained by

provi ding a thestosiet ed inlet 7 to the sensing chanber, without necessarily

creati ng ajet- 7" directed at the head 20 of the closure. 10 As noted
above, Qal ve of the invention may conprise largely plastics noul di ngs,

but of coursgs aBkqALRE, SVAIVABEF e By EHoR! Bay BYmPRsd ' BREty plastics mouldings,

but of course any other suitable materials may be used.

Further, while a control valve of the invention is especially suitable for use with
15  reactive traffic calming humps, it may have alternative applications where valve
open/check/valve open functions are required depending on the magnitude of the

fluid pressure prevailing at the inlet.



Further, while a control valve of the invention is especially suitable for
use with 15 reactive traffic calmng hunps, it may have alternative

appl i cat i gwgso1vieyie val ve open/ check/ val ve open functi ons paegE@adrdsed
depending on the magnitude of the flwuid pressure prevailing at the inlet.
WO 01/63051 PCT/ GB01/00796 11 Clains 1. A reactive traffic cal mng device
conprising a resiliently deformable enclosure containing air, air within
the encl osure communicating with the 5 atnosphere via a val ve arrangenent
permtting t %henclosure to be deflated under the weight of a passing
vehicle and totre-inflate after passage of the vehicle, said valve
arrangenment conprising a pressure-sensitive valve adapted to remain open
while the air within the enclosure is up to a first pressure threshold,

t hereby pernittind repstivatirafic ealthing dﬁlvn;sec¢mpmfésg)omsr@mll©ntbr adefarmablehove

said first pre sure threshol dt 10 t. %Pentln defl .1 on hg esponse
to excesswel}f?‘f’uﬁq &0 %‘éf&ag L, A &5, ”f‘v reg? PECC§ RN W B 2i ed

in clai mgl wWaelRpKers VR Mﬁﬁ@&fﬁgeﬁ@ﬂ%ﬂehhﬁﬁng’ﬁﬂe\éﬁcl%&%% B&8effatéd fusder vl Ve
closure biased into a nornally-open position and novable to a cl osed

posi tion, thweight opa esssingevekicltiand tchee-imfletecafier @assaps afthagyebislel Saidaiadver i r st
val ve closure to overcome. sai d_bi asi %‘ﬁ ans. ab vet |d fi.rst xﬁ gﬁ er
threshol d. 3%TREPEH} JRRPTISE § PIESPLT- BFV&eV\?Véea %e QIR PRECAF M or
claim2 whergi r\mﬁlﬁethfe' érﬁlios\ifé' Yﬁuﬁ' t%sh'rﬁs@%@ﬁﬁ@eﬁr@h@lﬁ”@ﬁ'&eﬁa‘ﬁbﬁﬁﬂﬁlgs haf t
portion nounted to siide 20 within a bore, and a broader, heéad portion

r espondi ng ddaffén:rbhyand)tct hlesain rqspmdpqareﬁure.dahoe'acsmd/ﬁrst rpaefsfsurc thresindldg

devi ce din claim3 wherein th bi asi.n ans onprise a coil
Coring oI ¢ ol g etk R0 T 1eORPIR P SReET SeT oS e head porti on

25

2. A reactive traffic calming device as claimed in claim 1 wherein the pressure-
sensitive valve comprises a first valve closure biased into a normally-open position
and movable to a closed position, the air pressure within the enclosure impinging on

15  said first valve closure to overcome said biasing means above said first pressure
threshold.

3. A reactive traffic calming device as claimed in claim 1 or claim 2 wherein
the first valve closure comprises a member having a shaft portion mounted to slide

20  within a bore, and a broader, head portion responding directly to the air pressure.

4. A reactive traffic calming device as claimed in claim 3 wherein the biasing
means comprise a coil spring surrounding the shaft portion and acting against the
head portion.
25

5. A reactive traffic calming device as claimed in any preceding claim wherein
the valve arrangement comprise means defining a sensing chamber surrounding the
“first valve closure, said inlet chamber communicating with the air within the
enclosure via a restricted air inlet.
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5. Areactive traffic calmng device as clainmed in any preceding claim
wherein the valve arrangenent conprise neans defining a sensing chanber
surroundi We ¢1ls8os1f i rst val ve closure, * said inlet chanberpcags®iimomst i Ng
with the air within the enclosure viga restricted air inlet. 30 WO

01/ 63051 PCT/ GB01/00796 12 6. A reactive traffic calmng device as cl ai ned
in claim5 wherein the restricted inlet my be arranged so as to direct
air inajet directly at the closure nmenber. 7. A reactive traffic cal mng

device as clainmed,in an recedi n | ai mwherein 5. the yval.ve arrangenent
my furtner Gompr eV RS nR i Attt P it D P et T o
open and al | @ haRitd sdahsdt Jo2R tOtirtdAirds ¥ & RAilcbtly AIPOBSEurE dMRESUTr €
exceedi ng a second pressure threshold, greater than-the first pressure

threshold. 8. A reactive traffic calmng device as clained in claim?7

wherein the secon 10. val .CONPr.i se secand val ve .cl osure vabl e,
agai nst secofid bi _er?fglvﬁg%fﬁﬁc gﬁ%&?ﬁ gg‘ﬂ%&r ?‘Fa‘falf“?le 1'BLBY pﬁ%ggfhplg al{nowggfe’élpen
positions 9. {hHA $di %ah@é&h&@%ﬁ?'ﬁlﬁﬁéﬂ@orﬁf)ﬁéngeﬁ%@ﬁd Gl 'yfx%'n'ﬂgl_lyﬁ'fclcis%&St a
first and a second val ve wherein the first valve includes a first val ve
cl osure, novabingedgarnitopsn ahd afllowsapibidalatig ofdbndevicaim respensatoupradsupen
state to a closed state, .and wherei.n.{he second, val ve i ncl yde second
val ve cl osur@&¢® %ﬁ?"é’(’&ﬂ)@f%?{reg’x %@%gra@feég;%he éﬁ’éesﬁr%%h’?sj‘??%at ur al

closed state to its open state such that the application of fluid pressure
on the control valve assenbly below a first | ower threshold | evel or above
a second hi§her Ahradivelichffieelmiag ldovise as tlaimedin tlaim @ whemingthetseeondal ve
arrange t 20 but an application ai‘fgfhfl uid preélgure.on the control val ve

bet ween Cai d"4Y§ E12Y SAAIPESS Griacondhyabahelpairs siaviebleapgainst seqpme ivRgegs o -
fluid to fl Ol%ﬁﬂrrfb%gugB@ﬁy@ﬂ’d@ﬁi&rtsgﬂ%&?{%ﬁﬁo _O A fluid flow control val ve
alm 1d firs

as described In c ereln sal an second val ves are cont ai ned
wi thin a body housing defining a fluid inlet and fluid
9. A fluid flow control valve arrangement comprising at least a first and a
second valve wherein the first valve includes a first valve closure, movable against a
15  first biasing means from its natural open state to a closed state, and wherein the
second valve includes a second valve closure, movable against a second biasing
means from its natural closed state to its open state such that the application of fluid
pressure on the control valve assembly below a first lower threshold level or above a
second higher threshold level allows a flow of fluid through the valve arrangement

20  but an application of fluid pressure on the control valve between said first and second

threshold levels allows substantially no fluid to flow through the valve arrangement.

10 A fluid flow control valve as described in claim 9 wherein said first and
second valves are contained within a body housing defining a fluid inlet and fluid

25  outlet.

11. A fluid flow control valve as described in claim 10 wherein the second valve
closure comprises a generally annular member, the periphery of which co-operates

with an annular seat of the first valve, and which defines a central passageway



25 outlet. 11. A fluid flow control valve as described in claim10 wherein
the second valve closure conprises a generally annul ar nenber, the

peri pher ywefoiv3psah co-operates w th an annul ar seat of thetHdasaioowsl ve,
and which defines a central passageway; WO 01/ 63051 PCT/ GB01/ 00796 13
incorporating the first valve closure, the latter being operative to open
or close the passageway as the case nmay be. 12. A fluid flow control valve
as described i n claiml1l or claim2 wherein said 5 biasing neans are

conpr essi on s

d.f bed
R oo O e e At vells g B %ﬁ%fb?é%ﬁ}%@ﬂﬁ%ﬁ%fleﬁOH?W% one

with the fl %dgsdg@{‘,g%agﬂg chdahgy piitl et being located at opposite ends
thereof. 10 14. "A fluid flow control valve as described in any one of

clains 10 to 13 wherein afllter elenent is located at the outlet. 15. A

fluid flow control yalve as de bed in of clains 10 to .14 erein
15t he 1 ol e TS ol o S e o (AR Saif L or S 7 e G

the outlgf sga@s8g rrfeQnéc Ak %ﬁpf%élon springs.

13. A fluid flow control valve as described in any one of claims 10 to 12 wherein
the body is preferably generally cylindrical with the fluid inlet and fluid outlet being
located at opposite ends thereof.

10
14. A fluid flow control valve as described in any one of claims 10 to 13 wherein

a filter element is located at the outlet.

15. A fluid flow control valve as described in any one of claims 10 to 14 wherein
15  the inlet is annular shaped with a diameter substantially smaller than the outlet so as

to form a jet.



