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Description

[0001] This invention relates to a traffic calming device
incorporating a valve arrangement.
[0002] Hitherto, traffic calming humps (which are often
colloquially referred to as "sleeping policemen") have
conventionally comprised rigid structures laid across the
road 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
pre-fabricated structures made of, for example, steel
which are secured to the road by suitable fasteners. In
any event, these conventional humps have disadvantag-
es. For example, they may present no less discomfort to
occupants of a vehicle travelling at an acceptably low
speed (say up to 48 km/h or 30 mph) than to those of
one travelling at an excessive speed. Also, they are po-
tentially hazardous to vehicles such as ambulances and
fire engines which, in the case of an emergency, might
be travelling at a relatively high speed.
[0003] In order to overcome or mitigate those disad-
vantages, the use of "reactive" traffic calming humps has
been proposed. One type of reactive hump, with which
the present invention is especially concerned, is dis-
closed in GB-A-2324326 and comprises a pre-fabricated
enclosure containing air and including a resiliently flexi-
ble, 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 enclosure will progressively deflate under the
weight of the car thereby causing little discomfort to the
occupant(s). On the other hand, at excessive speeds,
deflation is substantially prevented and the membrane
maintains its hump-shaped form, thereby jolting the oc-
cupant(s) and inducing the driver to slow down prior to
reaching the next hump. Further, the hump should pref-
erably provide a relatively smooth passage for emergen-
cy vehicles, particularly ambulances, regardless of their
speed of travel. The means hitherto proposed to control
deflation of such type of reactive hump have not been
entirely satisfactory. It is an object of the invention to pro-
vide valve means adapted especially, but not exclusively,
for permitting or substantially preventing, as the case
may be, deflation and collapse of a reactive traffic calming
hump of the type described above.
[0004] GB-A-2328235 describes a deformable speed
hump comprising a fluid chamber having a fluid reservoir,
the hump deforming as a vehicle passes over it.
[0005] According to the present invention, there is pro-
vided a reactive traffic calming device as claimed in ac-
companying claim 1.
[0006] 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 above said first pressure
threshold.
[0007] The first valve closure may for example com-

prise 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 the shaft
portion and acting against the head portion.
[0008] The valve arrangement may further 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. This pro-
vision isolates the closure from transient air movements
within the enclosure, promoting a more reliable response
and avoiding spurious and intermittent actuation of the
valve.
[0009] The restricted inlet may be arranged so as to
direct air in a jet directly at the closure member. This
feature may provide a more positive actuation of the
valve.
[0010] As described the valve arrangement further
comprises a second valve, normally closed, arranged so
as to open and allow rapid deflation of the device in re-
sponse to pressure exceeding a second pressure thresh-
old, greater than the first pressure threshold. This behav-
iour permits the desirable response to emergency vehi-
cles, which are characterised by high weight and speed.
[0011] The second valve may comprise a second valve
closure movable against second biasing means from a
normally closed position to an open position.
[0012] The first and second valves may be integrated
in a single unit. One such embodiment 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 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 val-
ue, 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 pre-determined lower value, but below a
pre-determined higher value, the fluid pressure causes
the first valve closure to move to its closed position while
the second valve maintains its closed position whereby
fluid is prevented from flowing through the control valve,
and that, upon the application at the inlet of fluid pressure
at or above said pre-determined higher value, the fluid
pressure causes the first valve closure to move to its
closed position and the second valve closure to move to
its open position whereby fluid at the inlet can exhaust
through the outlet via the second valve.
[0013] The embodiment described therefore provides
a pressure sensitive valve that will respond in one or other
of three different ways depending upon the increased
fluid pressure applied to its inlet. In the context of a re-
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active road hump of the type described above, the valve
functions as follows.
[0014] In a first case, when the wheels of a vehicle,
such as a car, surmount the hump, the air in the enclosure
will increase in pressure. Provided, however, that the ve-
hicle is travelling at, or less than a pre-determined "safe"
speed, the pressure increase in the enclosure, and there-
fore 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 membrane
therefore progressively collapses and the vehicle’s oc-
cupant(s) will experience little or no discomfort.
[0015] 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 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.
[0016] Further, in the case of, for example, heavy
emergency vehicles, the pressure increase will, more or
less regardless of speed, be sufficiently high to cause
the first valve to close and the second valve to open,
whereupon air can exhaust from the enclosure and the
flexible membrane will collapse and little or no discomfort
will be experienced.
[0017] In a preferred, very compact, embodiment of a
fluid flow control valve of the invention, the first valve
closure comprises a generally annular member, the pe-
riphery of which co-operates with an annular seat of the
first valve, and which defines a central passageway in-
corporating the second valve closure, the latter being op-
erative 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.
[0018] The biasing means may for example be com-
pression springs, such as helical coil springs. Of course,
other forms of spring may be suitable.
[0019] 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 described in more detail below. This may be by selec-
tion of the spring or other biasing means, by adjustments
of geometry, or selection of parts of different geometry.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] A reactive traffic calming hump in accordance
with the invention will now be described in more detail,
by way of example only, with reference to the accompa-
nying drawings in which:

Fig 1 is a side elevation, on a reduced scale, of the
reactive traffic calming hump; and

Fig 2 is a sectional side elevation, on a scale of about
3:1, of the control valve.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] Referring first to Fig 1, the reactive traffic calm-
ing hump, which is generally of the form shown in Fig 6
of GB-A-2324326, includes a relatively rigid base 1 hav-
ing peripheral portions 1a, 1b through which suitable fas-
teners (not shown) may be 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 con-
taining 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 aperture
4 formed in the side wall 3. Usually, a complete traffic
calming hump will comprise a number of modules as de-
scribed above arranged in side-by-side relationship
across the road where calming is required.
[0022] Referring now to Fig 2, the control valve for use
in the traffic calming device comprises a generally cylin-
drical hollow 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.
[0023] The innermost end of the body 5 defines, inter-
nally of the enclosure, an air inlet 7, while a retaining disc
8 engaged with the body 5 at its outermost end, for ex-
ample by means of a bayonet fixture, defines an air outlet
9. The flow of air between the inlet 7 and the outlet 9 is
selectively controlled, in dependence upon the air pres-
sure prevailing at the.inlet 7, by two valves housed in the
body 5. One valve ("the second valve") comprises an
annular seat 10 formed integrally with the body 5 and a
closure 11. The closure 11, which also may be a plastics
moulding, comprises a main portion 12 having an axial,
stepped bore 13 formed in it, an annular flange 14 and
a plurality of spaced, radially resilient locating legs having
enlarged ends, two of which are shown and designated
15 and 16. The closure 11, and more particularly the
flange 14 thereof, is normally urged into sealing contact
with the annular seat 10 by a relatively strong compres-
sion spring 17 sandwiched between the flange 14 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.
[0024] 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 clo-
sure 19. The closure 19, which likewise may be a plastics
moulding, comprises a head 20 from which extend a plu-
rality of spaced, radially resilient locating legs having en-
larged ends, two of which are shown and designated 21
and 22. The closure 19 is located by its legs 21, 22 etc
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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 rela-
tively light compression spring 23.
[0025] Normally, therefore, the second valve is in a
closed position, whereas the first valve is in an open po-
sition. 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 the enclosure will tend to
increase, but at such a rate that air in the enclosure
will simply exhaust from the outlet 9 via the inlet 7
and the open first valve and more particularly via the
bore 13 and the slotted closure 19. In other words,
the pressure will not rise to a value sufficient for the
force exerted on the head 20 to overcome that pro-
vided by the spring 23, whereby the first valve re-
mains open (the second valve will, of course, remain
closed). Accordingly, the membrane 2 will progres-
sively collapse and little or no discomfort will be ex-
perienced by the vehicle’s occupant(s). Once the ve-
hicle wheels are clear of the hump, the membrane
2 will resile back to its normal, raised position, air
simultaneously being drawn into the enclosure via
the open, first valve.
It will be appreciated that the 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-sec-
tional area of the head 20 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 increase in the air pres-
sure 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 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.
3. If the vehicle is heavy (such as an emergency
vehicle), there will be a sudden increase in pressure,
more or less regardless of the speed of the vehicle,
to such a value that not only will the first valve close
as described in 2 above, but also the force exerted
on the closure 11 by the fluid pressure will be suffi-
ciently high to overcome the force exerted on it by
the compression spring 17. The closure 19, and

more particularly the flange 14, will therefore move
out of sealing contact with the seat 10 thus allowing
air in the enclosure to exhaust from the outlet 9 via
the inlet 7 and the spaces between the legs 15 and
16, whereby the hump collapses as the vehicle’s
wheels pass over it. Subsequently, the second and
first valves and the hump will resile back to their nor-
mal positions.

[0026] 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 the properties of the spring 17. As an ex-
ample, these may be selected such that it will not open
at a pressure below about 3 bar gauge.
[0027] 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 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 ex-
ample 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 element 24, using a
tool adapted to extract the valve mechanism. Alternative-
ly, for maximum security, the valve unit may be inacces-
sible except by removal of the hump from the road. Ac-
cording to a preferred embodiment, the device may be
mounted on a concrete slab, removable bodily from the
road.
[0028] A second modification shown dotted in Fig 2 is
that and the inlet 7 may comprise a jet 7’ defined by an
annular member 25 secured to the body 5. The jet 7’,
because of its restricted diameter, serves to increase the
velocity of incoming air, whereby the response of the
valve is improved. The member 25 also defines a sensing
chamber substantially isolated from the main interior
space of the device, which protects the valve from spu-
rious actuation, as air moves from one part of the de-
formable enclosure to another. This benefit can be ob-
tained by providing a restricted inlet 7 to the sensing
chamber, without necessarily creating a jet 7’ directed at
the head 20 of the closure.
[0029] As noted above, a valve of the invention may
comprise largely plastics mouldings, but of course any
other suitable materials may be used.
[0030] Further, while a control valve of the invention is
especially suitable for use with 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.

5 6 



EP 1 257 710 B1

5

5

10

15

20

25

30

35

40

45

50

55

Claims

1. A reactive traffic calming device including a resilient-
ly deformable enclosure containing air, air within the
enclosure communicating with the atmosphere via
a valve arrangement 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 en-
closure is up to a first pressure threshold, thereby
permitting deflation, and to close in response to pres-
sure above said first pressure threshold, thereby pre-
venting deflation in response to excessive vehicle
speed characterised in that the valve arrangement
includes a second valve, normally closed, arranged
so as to open and allow rapid deflation of the device
in response to pressure exceeding a second pres-
sure threshold, greater than the first pressure thresh-
old.

2. A reactive traffic calming device as claimed in Claim
1 wherein the pressure-sensitive valve includes a
first valve closure (19) biassed into a normally open
position and movable to a closed position, the air
pressure within the enclosure impinging on said first
valve closure (19) to overcome said biassing 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 (19) in-
cludes a member having a shaft portion (21, 22)
mounted to slide within a bore (13), and a broader
head portion (20) responding directly to the air pres-
sure.

4. A reactive traffic calming device as claimed in Claim
3 wherein the biassing means includes a coil spring
(23) surrounding the shaft portion (21,22) and acting
against the head portion (20).

5. A reactive traffic calming device as claimed in any
preceding claim wherein the valve arrangement in-
cludes means defining a sensing chamber surround-
ing the first valve closure (19), said inlet chamber
communicating with the air within the enclosure via
a restricted air inlet (7).

6. A reactive traffic calming device as claimed in Claim
5 wherein the restricted inlet (7) is arranged so as to
direct air in a jet directly at the closure member (20).

7. A reactive traffic calming device as claimed in Claim
1 wherein the second valve may include a second
valve closure (11) movable against a second bias-
sing means (17) from a normally closed position to
an open position.

Patentansprüche

1. Reaktive Verkehrsberuhigungseinrichtung, enthal-
tend eine elastisch verformbare Kapsel, die Luft ent-
hält, wobei Luft in der Kapsel mit der Atmosphäre
über eine Ventilanordnung kommuniziert, die es ge-
stattet, dass die Kapsel unter dem Gewicht eines
passierendes Fahrzeugs entleert und nach dem
Passieren des Fahrzeugs wieder gefüllt wird, wobei
die Ventilanordnung ein druckempfindliches Ventil
umfasst, das angepasst ist, um offen zu bleiben,
während die Luft in der Kapsel bis zu einem ersten
Druckschwellenwert beträgt, um dadurch Entlee-
rung zu gestatten, und um als Reaktion auf Druck
über dem ersten Druckschwellenwert zu schließen,
wodurch Entleerung als Reaktion auf übermäßige
Fahrzeuggeschwindigkeit verhindert wird, dadurch
gekennzeichnet, dass die Ventilanordnung ein
zweites Ventil enthält, das normalerweise geschlos-
sen ist und angeordnet ist, um zu öffnen und schnelle
Entleerung der Vorrichtung als Reaktion auf Druck,
der einen zweiten Druckschwellenwert überschrei-
tet, der größer als der erste Druckschwellenwert ist,
zu gestatten.

2. Reaktive Verkehrsberuhigungseinrichtung nach An-
spruch 1, wobei das druckempfindliche Ventil einen
ersten Ventilverschluss (19) enthält, der in einer nor-
malerweise offenen Stellung vorgespannt und in ei-
ne geschlossene Stellung beweglich ist, wobei der
Luftdruck in der Kapsel auf den ersten Ventilver-
schluss (19) wirkt, um das Vorspannungsmittel über
dem ersten Druckschwellenwert zu überwinden.

3. Reaktive Verkehrsberuhigungseinrichtung nach An-
spruch 1 oder Anspruch 2, wobei der erste Ventil-
verschluss (19) ein Glied mit einem Schaftabschnitt
(21, 22) enthält, das angebracht ist, um in einer Boh-
rung (13) zu gleiten, und einem breiteren Kopfab-
schnitt (20), der direkt auf Luftdruck reagiert.

4. Reaktive Verkehrsberuhigungseinrichtung nach An-
spruch 3, wobei das Vorspannungsmittel eine
Schraubenfeder (23) enthält, die den Schaftab-
schnitt (21, 22) umgibt und gegen den Kopfabschnitt
(20) wirkt.

5. Reaktive Verkehrsberuhigungseinrichtung nach ei-
nem der vorstehenden Ansprüche, wobei die Ven-
tilanordnung ein Mittel enthält, das eine Erfassungs-
kammer definiert, die den ersten Ventilverschluss
(19) umgibt, wobei die Einlasskammer mit der Luft
in der Kapsel über einen eingeschränkten Luftein-
lass (7) kommuniziert.

6. Reaktive Verkehrsberuhigungseinrichtung nach An-
spruch 5, wobei der eingeschränkte Einlass (7) an-
geordnet ist, um Luft in einem Strahl direkt auf das
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Verschlussglied (20) zu richten.

7. Reaktive Verkehrsberuhigungseinrichtung nach An-
spruch 1, wobei das zweite Ventil einen zweiten Ven-
tilverschluss (11) enthalten kann, der gegen ein
zweites Vorspannungsmittel (17) von einer norma-
lerweise geschlossenen Stellung in eine offene Stel-
lung beweglich ist.

Revendications

1. Ralentisseur de trafic réactif comprenant une enve-
loppe déformable élastiquement contenant de l’air,
l’air à l’intérieur de cette enveloppe communiquant
avec l’atmosphère via un agencement de soupapes
permettant à cette enveloppe d’être dégonflée sous
le poids d’un véhicule qui passe et à se regonfler
après le passage de ce véhicule, ledit agencement
de soupapes comprenant une soupape sensible à
la pression adaptée de façon à rester ouverte alors
que l’air à l’intérieur de l’enveloppe est à une pres-
sion ne dépassant pas un premier seuil de pression,
permettant ainsi le dégonflage, et à se fermer en
réponse à une pression au-dessus dudit premier
seuil de pression, empêchant ainsi le dégonflage en
réponse à une vitesse excessive du véhicule, ca-
ractérisé en ce que l’agencement de soupapes
comprend une deuxième soupape, normalement
fermée, agencée de façon à s’ouvrir et à permettre
un dégonflage rapide du dispositif en réponse à une
pression dépassant un deuxième seuil de pression,
plus grand que le premier seuil de pression.

2. Ralentisseur de trafic réactif selon la revendication
1, dans lequel la soupape sensible à la pression com-
prend un premier obturateur de soupape (19) solli-
cité dans une position normalement ouverte et pou-
vant être mis dans une position fermée, la pression
de l’air à l’intérieur de l’enveloppe poussant sur ledit
premier obturateur de soupape (19) pour vaincre le-
dit moyen de sollicitation au-dessus dudit premier
seuil de pression.

3. Ralentisseur de trafic réactif selon la revendication
1 ou la revendication 2, dans lequel le premier ob-
turateur de soupape (19) comprend un élément
ayant une partie axe (21, 22) montée de façon à
coulisser à l’intérieur d’un alésage (13), et une partie
tête plus large (20) répondant directement à la pres-
sion de l’air.

4. Ralentisseur de trafic réactif selon la revendication
3, dans lequel le moyen de sollicitation comprend un
ressort hélicoïdal (23) entourant la portion axe (21,
22) et agissant contre la partie tête (20).

5. Ralentisseur de trafic réactif selon l’une quelconque

des revendications précédentes, dans lequel l’agen-
cement de soupapes comprend un moyen définis-
sant une chambre de détection entourant le premier
obturateur de soupape (19), ladite chambre d’entrée
communiquant avec l’air à l’intérieur de l’enveloppe
par une entrée d’air restreinte (7).

6. Ralentisseur de trafic réactif selon la revendication
5, dans lequel l’entrée restreinte (7) est agencée de
façon à diriger l’air sous forme de jet directement sur
l’élément obturateur (20).

7. Ralentisseur de trafic réactif selon la revendication
1, dans lequel la deuxième soupape peut compren-
dre un deuxième obturateur de soupape (11) pou-
vant être bougé contre un deuxième moyen de sol-
licitation (17) d’une position normalement fermée
dans une position ouverte.
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