1 VALVE ARRANGEMENT AND TRAFFI C CALM NG DEVI CE | NCORPORATI NG SUCH AN
ARRANGEMENT Thi s invention relates to valves and especially, but not
exclusively, to valves for use 5 in reactive traffic calmng hunps, and to
a traffic cal mng device incorporating such a valve arrangenent. This
application as it applies to the designatbd 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 m ng hunps (which
are often colloquially referred to as "sl eeping policenen") have
conventional |y compfAE¥E ARBANGEMENTAGD TRAFFIC(OSEMING DBRICEWher e
calmng is required. Typicall t he hunps are made, in situ, of tarmac and
are integrated into thm%@MHNQS HeANaARRANGEMENbugh | ess often,
they conprise 15 pre-fabricated structures nade of, for exanple, steel which
are secured to the road by suitable fasteners. In any event, these
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especi al |y concerned, is’disclosed in UK patent application GB-A-2324326 and
cor r espondi ngré}ghineppbratet byrefétenddD 98/ 40563 and conpri ses

10
Hitherto, traffic calming humps (which are often colloguially referred to as “‘sleeping
policemen™) have conventionally comprised ngid structures laid across the road
where calming is required. Typicaily, 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, stee] which are secured to the road by
surtable fasteners. In any event, these conventional humps have disadvantages. For
example, they may present no Jess 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 concemed, 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 Jow speed, the

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



a pre-fabricated enclosure containing air and including a resiliently

fl exi ble, upper, hunp-shaped nenbrane. It operates on the principle that
when, on the one hand, the wheels of, for exanple, a car contact the
menbrane at a relatively | ow speed, the 30 enclosure will progressively

defl ate under the weight of the car thereBy causing little 2 disconfort to
the occupant(s). On the other hand, at excessive speeds, deflation is
substantially prevented and the nenbrane maintains its hunp-shaped form
thereby jolting the occupant(s) and inducing the driver to sl ow down prior
to reaching the next hunp. Further, the hunp should preferably provide a
rel atively siipRbnPassage obcipani(gnedgenc yihee hagd, es expessivecdpleeds] YeBariaul iances,
regardl ess of their speed of travel. The nmeans hitherto proposed to control
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said first pressure threshold, thereby preventing deflation in response 20
to excesE@vedQ%ﬁﬁﬁﬂéb@w%ed. The pressure-sensitive valve nmay conprise a
first valve closure biased into a

According to a first aspect of the present invention, there is provided a reactive traffic
calming device comprising a resiliently deformable enclosure containing air, air
within the enclosure communicating with the atmosphere via a valve aitangement
15 pernutting the enclosure to be deflated under the weight of a passing vehicle and o
re-inflate after passage of the vehicle, said valve arrangement compnsing a pressure-
sensitive valve adapted to remain open while the air within the enclosure is up 10 a
first pressure threshold, thereby permitting deflation, and to close in response to
pressure above said first pressure threshold, thereby preventing de{lation in response

20 1o 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.



nor mal | y- open position and novable to a closed position, the air pressure
within the enclosure inpinging on said first valve closure to overcone said
bi asi ng means 25 above said first pressure threshold. The first valve
closure may for exanple conprise a nenber having a shaft portion nounted to
slide within a bore, and a broader, head Portion responding directly to the
air pressure. The biasing neans may in this case conprise a coil spring
surrounding 30 the shaft portion and acting against the head portion. 3

The val ve arrangenent may further conprise neans defining a sensing chanber
surrounding the first valve closure, said inlet chanber communicating wth
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integrated in a single uni e suc rovides a fluid fl ow
control valve conprising a body defining a fluid |nlet and a

10  The valve arrangement may further comprise a second valve, normally closed,
arranged so as to open and allow rapid deflation of the device in response to pressure
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 {irst 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



fluid outlet, the body housing, internediate the fluid inlet and the fluid
outlet, first and second valves, the first valve including a first valve

cl osure novabl e, against a first biasing nmeans, froma normally-open
position to a closed position and the second valve including a second val ve
cl osure novabl e, agai nst a second biasing 25 neans, froma nornally-cl osed
position to an open position, the arrangenent being such that, upon the
application at the inlet of fluid pressure below a pre-determ ned | ower
value, the first and second valves maintain their normally open and cl osed
positions respectively mhereby fluid at the inlet can exhaust through the
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provi des a pressure sensitive valve that wl 10 respond in one or other of
three differewilveays dependi ng upon the incr eased fluid pressure applied to
its inlet. In the context of a reactive road hunp of the type described

above, the valve functions as foIIovvs In a fi rst case, when the wheels of a
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pressure applied to its inlet. In the context of a reactive road hump of the type

described above, the valve functions as follows.

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
msufficient 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

expenence 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 10 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.



encl osure, and therefore at the inlet of the control valve, wll be limted
and insufficient to cause the first valve to close, as air will be able to
exhaust fromthe enclosure via the first valve and the outlet of the
control valve. The flexible 20 nmenbrane therefore progressively coll apses

and the vehicle's occupant(s) will experi®nce 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 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 fromthe
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whi ch co-operates with an annular seat of the first valve, and which 10
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as helicdl coddfines a central passageway incorporating the second valve closure, the latter being
operative to open or close the passageway as the case may be. Especially in that
embodiment, the body is preferably 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 vaned as desired by
varying the closing and opening charactenstics 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 i the wall but preferably they are integrated into a unitary

body as defined by the first aspect of the invention.



springs. O course, other fornms of spring may be suitable. As wll be
appreci ated, the reactivity of the hunp nmay be varied as desired by varying
t he cl osi ng and opening characteristics of the first and second val ves, as
is 20 described in nore detail below This may be by selection of the
spring or other biasing nmeans, by adjustnmenhts of geonetry, or selection of
parts of different geonetry. The invention further provides a valve
arrangenent for use in a reactive traffic 25 calmng device of the type
described incorporating, first and optionally second fluid flow control

val ves adapted to operate as defined above. The val ves may be arranged to
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unitary body as defrne aspéci of the invention. 6 BRIEF
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of exanple only, with reference to the acconpanyin 5 draw ngs in which:
Fig 1is a silBeMefedstdlonby Stevacf caawely Gun) S e e ol {19 AGOPIAP Y ES

cal m ng hygnp; 4. - .S a sectional side elevation, on a scale of about
3:1, of the cd(’)%?ﬁjéf i 9’91{2/%1‘ 10 DETAI LED DESCRI PTI ON OF THE EMBCODI MENTS
Referring first to Fig 1, the reactive traffic calmng hunp, which is
generally of the formshown in Fig 6 of GB-A-2324326, includes a relatively
rigid base | Fgiiingsideelévationain poducaimsaleaof thi reahtiveityaffisrdabringdivngph bed
fasteners (not shown) may be 15 inserted in order to secure the hunp to a
road surface. Aresilient, relatively flexible

Fig 2 is a sectional side elevation, on a scale of about 3:1, of the control valve.
10
DETAILED DESCRIPTION OF THE EMBODIMENTS
Referring first to Fig 1, the reactive traffic calming hump, which 1s 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 atmosphenc pressure. The enclosure is completely sealed but 1s
provided with the contro} valve shown in Fig 2 which is securely located in an
20  aperture 4 formed in the side wall 3. Usually, a compleie traffic calming hump will
comprise a number of modules as descnbed 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 cylindncal hollow
25 body 5 housing various valve components as described below. The body S, 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,



upper nenbrane 2 and opposed side walls, only one of which 3 can be seen,
are secured to the base 1. The base, nmenbrane and side walls form an

encl osure containing air at atnospheric pressure. The enclosure is
conpletely sealed but is provided with the control valve shown in Fig 2
which is securely located in an 20 aperturg 4 formed in the side wall 3.
Usually, a conplete traffic calmng hunp wll conprise a nunber of nodul es
as descri bed above arranged in side-by-side relationship across the road
where calmng is required. Referring nowto Fig 2, the control valve
conprises a generally cylindrical hollow 25 body 5 housing various val ve
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relatively strong conpression spring
t he flange 14 thereof, is normally urged into sealing contact with the annular seat IO bya

relatively strong compression spring 17 sandwiched between the flange 14 and the
retaining disc 8. As will be apparent, the closure 11 1s 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, compnses 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
isin 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



retaining disc S. As will be apparent, the closure 11 is located by its |egs
15 and 16 etc in the body 5 as a snap fit. 15 The other valve ("the first
val ve") conprises an annul ar seat 18 defined by an end face of the closure
11 and whi ch surrounds one end of the bore 13, and a closure 19. The
closure 19, which Iikew se may be a plastits noul ding, conprises a head 20
fromwhich extend a plurality of spaced, radially resilient |locating |egs
havi ng 20 enl arged ends, two of which are shown and desi gnated 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 posi tWwidhsipdy eshdusbfrothide cudat 9 ¥& thg iInksadsndftha open fitdl velvy
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10 the open, first valve.

It will be appreciated that the operation of the first valve, 1e. the conditions
under which it remains open or closes may be vaned by varying the available
cross-sectiona) 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 spnng 23, unti] 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 ils normal, open, position.



normal , raised position, air sinultaneously being drawn into the enclosure
via 10 the open, first valve. It wll be appreciated that the operation of
the first valve, ie. the conditions under which it renains open or closes
may be varied by varying the available crgoss-sectional flow area through
it, the cross-sectional area of the head 20 15 and/or the properties of the
conpression spring 23. By way of exanple, these nay be sel ected such that
the first valve will remain open for so long as the pressure at the inlet 7
is at or bel ow about 0.3 bar gauge. 2. If the vehicle is travelling at a
hi gher, "unsafe", ed,. .there will be sudden . 20, | nGrease. | i T
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21 sealingly engages the seat 18 However, the second valve will renain
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their nonmal positions.

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 agzinst 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 too] adapted to extract the valve mechanism. Alteratively, for
maxmmum security, the valve unit may be inaccessible except by removal of the
hump from the road. According 10 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.
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dotted in Fig 2 is that and the inlet 7 nmay conprise a jet 7' defined by an
annul ar menbethe2Bsegcured to the body 5. The jet 7', because of

10
As noted above, a valve of the invention may comprise largely plastics mouldings,

but of course any other suitable matenals 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 altemative applications where valve
open/check/valve open functions are required depending on the magnitude of the

fluid pressure prevailing at the inlet.



its restricted dianeter, serves to increase the velocity of incomng air,
whereby the response of the valve is inproved. The nenber 25 al so defines a
sensing chanber 5 substantially isolatedifiromthe main interior space of the
device, which protects the valve from spurious actuation, as air noves from
one part of the deformable enclosure to another. This benefit can be
obt ai ned by providing a restricted inlet 7 to the sensing chanber, wthout
necessarily creating a jet 7' directed at the head 20 of the closure. 10 As
not ed above lﬁ?yalve of the invention may conprise |largely plastics

nmoul di ngs, cbu of course any other suitable materials may be used. Further,
while a control valve of the invention is especially suitable for use with
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bet ween sai qufanagplicgtion of dugdygessure on the control valve between said first and second
threshold levels allows substantially no fluid to flow through the valve arrangement,

characterized in that the fluid inlet of the body housing is annular shaped with a diameter
 substantially smaller than the outlet so as to form a jet.
15
2. A fluid flow control valve as described in claim 1 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
incorporating the first valve closure, the latter being operative to open or close the

20  passageway as the case may be,

3. A fluid now control valve as described in claim | or 2 wherein

said biasing means are compression springs.

25 4. A fluid flow control valve as described in anyone of claims 1 to 3 wherein
the body is generally cylindrical with the fluid inlet and the fluid outlet being

located at opposite ends thereof.



threshold |l evels allows substantially no fluid to flow through the val ve
arrangenent, characterized in that the fluid inlet of the body housing is
annul ar shaped with a dianeter substantiadl2dy smaller than the outlet so as
to forma jet. 15 2. Afluid flow control valve as described in claim!l
wherein the second valve closure conprises a generally annular nenber, the
peri phery of which co-operates wth an annular seat of the first valve, and
whi ch defines a central passageway incorporating the first valve closure,
the latter y as the case
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opposite ends thereof. 12 5. Afluid flow control valve as described in any
one of clainms Ito 4 wherein a filter elenent is |ocated at the outlet.



