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DESCRIPTION

[0001] The present invention relates to a method for temporarily closing off a grate -covered
gutter, of a paved part of the earth's surface by means of a closing organ, said gutter being
connected to a sewage pipe.

[0002] When it rains, rain will accumulate on a paved piece of the earth's surface, such as the
area at the gates of an airport. This rainwater is discharged via discharge gutters into the
sewer. In case of leakage of fuel such as kerosene or in case of de-icing liquid for de-icing an
aircraft, such contaminating liquids should not end up in the sewer.

[0003] In order to avoid this, it is known to place one or more closing organs in the gutter.
Hereby within the gutter a gutter section is formed that is not in liquid-connection with the
sewer. Thus, the contaminating liquid cannot flow into the sewer. The contaminating liquid is
pumped out of the gutter and for instance conveyed by means of a tank truck for
environmentally responsible processing of the contaminating liquid. More specifically, it is
known to provide a gutter of a paved piece of the earth’'s surface with a plate-shaped closing
organ, which plate-shaped closing organ is introduced in a slot transverse to the gutter for
closing off the gutter.

[0004] A problem is that placing the plate-shaped closing organs may take a lot of time.
Another problem is that in case of a leakage of fuel, an unplanned event, the closing off may
take up so much time that the contaminating liquid has already at least partially ended up in
the sewer before the plate-shaped closing organs have been put into position.

[0005] The object of the present invention is to provide a method with which at least one of
these problems is reduced.

[0006] To this end, the method of the present invention uses a gutter that comprises a closing
organ comprising a valve, which valve is fitted in the gutter rotatably about an axis of rotation of
a valve axle, wherein the valve can be

= in a first stable position wherein the valve seals against a seat, and
+ in a second stable position in which the valve releases the gutter for the discharge of
liquid to the sewage pipe,

wherein the closing organ is arranged for bringing the valve from the second stable position to
the first stable position by rotating about the axis of rotation of the valve axle in order to
counteract draining away of liquid from the gutter into the sewage pipe, and

wherein the closing organ comprises an adjustment organ, which adjustment organ comprises
an operating organ and the valve is brought from the second stable position to the first stable
position by operating the operating organ, and an end of the operating organ axis is at a
distance from the bottom of the gutter and can be accessed from the paved piece of the
earth’'s surface without removing a grate for rotating the operating organ, wherein the end of
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the operating organ is rotated through which the valve is brought from the second stable
position to the first stable position;

and

the valve is brought in the sealing first stable position.

[0007] With the method of the invention the closing organ is already at the location where it is
needed: In the gutter. Therefore there is no need to separately store the closing organ until
use. This saves storing space. More importantly, no time is lost anymore by having to pick up
the closing organs from a storage facility. These are already on site and merely need to be
brought into the sealing first stable position. In practice this will be done on site on the paved
piece of the earth's surface.

[0008] With this closing organ, the valve can be effectively operated.

[0009] Thus, the valve can be closed and a closed off gutter section can be formed very easily
and quickly. To this end the closing organ may have a supporting surface with a hole which the
end of the operating organ axis can be operated.

[0010] The closing organ is located between two sewage discharge openings or between a
dead (blind) end of the gutter and a sewage pipe. In the first case there will be two closing
organs. In each of these two cases a section of the gutter can be closed off, i.e. it can be
prevented that liquid flows from the gutter section into the sewage pipe. With the method of the
invention by using a plurality of closing organs in a gutter, it is possible to close off the gutter
only at the location where the contamination is taking place. This will restrict the amount of
contaminating liquid that has to be pumped out of the gutter and has to be processed, which
will result in a considerable saving of cost. This is also an important advantage over a method
wherein the access opening of the sewage pipe into which the gutter discharges is carried out
sealably. In the application the term "paved piece of the earth's surface” comprises a car park,
a plot at a company for storage and/or carrying out services, a plot for stationing aircrafts, a
gas station, a runway and a road. The paving will in general be substantially impermeable for
liquid and is for instance formed by cast concrete, cast asphalt and optionally butted up plate-
shaped elements such as concrete slabs. The latter will have a size have of atleast1 x1 m. In
the art, the gutter covered with a grate is designated line gutter or grate gutter. In the present
application the term "stable position” means that this position is maintained passively, i.e.
without the need of energization by an actuator. This may for instance be achieved by using
friction and/or locking. By default the valve of the closing organ according to the invention will
be in the second stable position for discharging liquid (rainwater) to the sewer. In case of a
calamity or an activity at which contaminating liquid ends up or may end up in the gutter, the
valve will be brought in the first stable position. This may be done by an operator, for instance
by operating an operating organ for changing the position of the valve.

[0011] DE19757743 discloses a back flow preventer for drain water pipe. The device
comprises a back flow detector with a drive lock adjuster actuated by the detector. A drive
closure is placed in a first position when the back flow is present and is movable into a second
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discharge position for the back flow, in which the drain is closed. The emergency closure is
movable by the adjuster to a third operational position, in which a discharge of the drain water
is possible, if no back flow is present, and is moved by self adjustment into a closed position by
the discharge.

[0012] US7662280 discloses a method for closing a basin opening in the bottom of a catch
basin, forming a paved piece of the earth's surface, by sliding a closing plate below the basin
opening from a first position in which liquid can run away through the basin opening to a
second position in which the basin opening is closed off. The closing plate forms a closing
organ which comprises a drive forming an adjustment organ suitable to operate the closing
organ. The operating organ has an operating organ axis that is located at a distance from the
bottom of the gutter. However, the operating organ cannot be accessed from the paved piece
of the earth's surface.

[0013] DE3046386 discloses a closing organ for blocking an opening, said closing organ
comprising a dish hingably connected to a hub.

[0014] According to a favourable embodiment, the adjustment organ comprises a transmission
wherein a relatively large rotation about an operating organ axis causes a relatively small
rotation of the valve around the valve axle.

[0015] Thus, the reliability of the valve remaining in a selected stable position is increased. In
this way, a higher level of friction can be chosen for maintaining a stable position, while the
valve can still be operated well because of the transmission. Furthermore, a transmission
makes it possible to change the position of the valve using less force. Advantageously, the
operating organ axis is the axis of rotation of a worm wheel part of the adjustment organ, which
worm wheel engages a gear of which the axis of rotation runs parallel with, such as coincides
with, that of the valve axle. The gear may also be part of the adjustment organ. The valve axle
may be connected with the gear by keys, which technique is commonly known.

[0016] According to a favourable embodiment, the valve axle is rotatable transverse to the
vertical for bringing the closing organ from the second stable position to the first stable

position, which valve axle is situated at a location that is away from the bottom of the gutter.

[0017] Thus, in the second stable position of the closing organ the discharge of rainwater to
the sewer can take place without hindrance.

[0018] According to a favourable embodiment, the closing organ has a locking organ with
which the valve is maintained in the second stable position before being brought to the first
stable position.

[0019] Thus, it can be ascertained that rainwater can be discharged without hindrance.

[0020] According to a favourable embodiment, the closing organ comprises a locking organ
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that comprises a ring with recesses and an element that, for locking, is pressed in a recess of
the ring by means of a spring and at a relative rotation of the element with respect to the ring
exits the recess by pressing the spring.

[0021] Such locking is very reliable since it is not based on sheer friction. The element is for
instance a ball.

[0022] According to an especially preferred embodiment, the locking organ comprises a slack
adjuster for a brake.

[0023] Slack adjusters are known from trucks. With a slack adjuster the valve can be held at
choice in the first stable position or the second stable position in a very reliable manner.
Changing the stable position can also be done during tough weather conditions, such as frosts.
The slack adjuster will in practice be a commercially available slack adjuster thas has been
modified, in particular by the removal of one or more unnecessary parts thereof, more
specifically a fastening arm.

[0024] According to a favourable embodiment, the valve has a first side and a second side,
wherein the first side in the first stable position seals against the seat and the second side is
provided with a colour for being able to observe through the grate of the gutter that the closing
organ is in the second position.

[0025] Thus, for a paved piece of the earth's surface, which may be very large, it can be easily
checked whether the valves are in the desired position. An airport may even have for instance
200 or more of such closing organs with valves. The inspection can optionally be done without
having to leave the vehicle commonly used at an airport.

[0026] According to a favourable embodiment, the closing organ comprises a frame, wherein
the frame comprises a supporting surface that faces the sky and the valve is below the
supporting surface both in the first stable position and in the second stable position.

[0027] The supporting surface can be walked or driven on. The supporting surface is for
instance provided in the shape of a plate, and the supporting surface may have one or more
openings for access to for instance the operating organ or fastening means with which the
closing organ can be fixed to the paved piece of the earth's surface.

[0028] According to a favourable embodiment, contaminating liquid collected in a closed off
gutter section of the gutter is pumped out of the gutter section.

[0029] This contaminating liquid will then not end up in the sewer and can be processed in a
responsible way. After pumping out the closed off gutter section (115) the valve will be brought

in the second stable position again.

[0030] The present invention will now be illustrated with reference to the drawing where



DK/EP 3019672 T3

Fig. 1 shows a partly cut away top view of a platform that comprises a gutter;

Fig. 2a-c show a closing organ in a gutter in three positions, in top view and cross-section
respectively; and

Fig. 3a and 3b show a closing organ in a perspective view and in an exploded sectional view
respectively.

[0031] Fig. 1 shows a platform 100 which comprises a gutter 110 that is connected to a
sewage pipe 120. The platform 100 is a paved piece of the earth's surface, for instance a
concrete section of an airport. The gutter 110 is covered with a grate 111 for letting through
rainwater which is discharged via the gutter 110 to the sewage pipe 120, via sewage pipe
opening 121 into the sewage pipe 120.

[0032] In order to prevent contaminating liquid, such as kerosene or de-icing liquid at airports,
from ending up in the sewage pipe 120, the gutter 110 is provided with a closing organ 130
near the sewage pipe opening 121. The closing organ 130 comprises a valve 131 which closes
in a sealing position against a seat 112 of the gutter 110. Between the closing organs 130 a
gutter section 115 is then formed which can be pumped out for the removal therefrom of
contaminating liquid.

[0033] Fig. 2a-c show a segment of the gutter 110 near the closing organ 130, in top view (top)
and longitudinal cross section (below) respectively. In the top views the grate 111 is not shown.

[0034] In Fig. 2a the valve 131 of the closing organ 130 is in a first stable position, in which the
valve 131 seals against the seat 112 (not shown).

[0035] In Fig. 2c the valve 131 is in a second stable position, wherein the gutter 110 is
unblocked for discharging liquid to the sewage pipe 120.

[0036] Fig. 2b relates to a position that is in-between the first and the second stable position.
This in-between position does not have to be a stable position but for the embodiment
discussed here, it is.

[0037] The valve 131 has a first side 231 which in the first stable position faces the seat and
seals against it. The valve 131 has a second side 232 which in the first stable position faces
away from the seat 112. This second side 232 is advantageously provided with a colour which
colour, in the second position when the second side 232 is substantially parallel with the grate
111, will be visible through the grate 111. This makes its possible to perform an inspection in a
simple way in order to see in which position a closing organ 130 is.

[0038] The valve 131 is rotatable around a valve axle 233. It can be seen that the valve 131
extends tangentially with respect to the axis of rotation of the valve axle 233. This allows for an
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effective sealing of the valve 131 against the seat 112.

[0039] Fig. 2a-c show frame 234 of the closing organ 130. It comprises a wall part 235 that is
provided with a through opening 236. The wall part 235 will extend parallel to the platform 100
and can be loaded (walked on; driven on), i.e. it forms a supporting surface. Via this through
opening 236 an operating organ 237 of an adjustment organ can be operated (discussed at
Fig. 3) for bringing in the first or second position of the valve 131. The end of operating organ
237 is preferably polygonal as a result of which it can be operated using a socket spanner and
preferably using an electric drill provided with a socket for changing the position of the valve
131. Thus, the operating can take place very quickly and securely. Grates 111 are in practice
secured by bolts, such as bolts with a 19 mm head, and the end of the operating organ 237
has preferably the same head diameter.

[0040] Fig. 3a and 3b show the closing organ 130 in a perspective view and in an exploded
sectional view respectively.

[0041] The valve axle 233 can be obtained as an axis for a slack adjuster for a truck, for
instance from Haldex AB (Landskrona, Sweden) at one end running in bearings in bearing 331,
and at the other end provided with an adjustment organ 332, here in the form of a modified
slack adjuster 332 (type 100001760KA, Haldex AB), of which an arm has been sawed off.

[0042] The slack adjuster 332 is attached in a known manner to the valve axle 233 using a
bracket, a guiding sleeve, a key and a nut; something that needs no further elucidation. A slack
adjuster 332 comprises a locking organ (in the form of two balls which are pressed outward by
a spring), in the recesses of a ring. By operating the operating organ using a socket spanner or
the like, the locking organs are pressed inward through the recesses, against the force exerted
by the spring. This system makes it possible that maintaining a stable position does not purely
depend on relatively unreliable friction.

[0043] The valve 131 comprises over at least part of the circumference thereof a sealing
rubber 333, with which the valve 131 seals against the seat 112.

[0044] The frame 234 has frame through openings 334 for attaching the closing organ 130
using bolts, such as is often also done with grates 111.
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Patentkrav

1. En fremgangsmade til midlertidigt at lukke en rist (111) -deekket rende (110) i
en brolagt del af en overflade (100) ved hjeelp af en lukkeanordning (130), hvor
renden (110) er forbundet med et spildevandsrar (120), idet lukkeanordningen
(130) omfatter en ventil (131), hvilken ventil (131) er monteret drejeligt i renden
(110) omkring en rotationsakse af en ventilaksel (233),

idet ventilen (131) kan veere

- i en farste stabil position, hvor ventilen (131) forsegler mod et seede
(112), og

- i en anden stabil position i hvilken ventilen (131) abner renden (110) for
udledning af veeske til spildevandsraret (120), idet lukkeanordningen
(130) er indrettet til at bringe ventilen (131) fra den anden stabile position
til den ferste stabile position ved rotation omkring rotationsaksen for
ventilakslen (233) for at modvirke dreening af veeske fra renden (110) ind
I kloakraret (120), og

hvor lukkeanordningen (130) omfatter en justeringsanordning (332), hvilken
justeringsanordning (332) omfatter en betjeningsanordning (237), og ventilen
(131) bringes fra den anden stabile position til den fgrste stabile position ved at
betjene betjeningsanordningen (237), og en ende af en akse af
betjeningsanordningen er placeret med en afstand fra bunden af renden (110)
og kan tilgas fra et brolagt stykke af overfladen (100) ved at rotere
betjeningsanordningen (237) uden at fijerne risten (111), idet enden af
betjeningsanordningen (237) roteres, hvorved ventilen (131) bringes fra den
anden stabile position til den farste stabile position; og

ventilen (113) bringes i en forseglet farste stabil position.

2. Fremgangsmaden ifalge krav 1, hvor justeringsanordningen (332) omfatter
en udveksling, hvor en relativt stor rotation om aksen af betjeningsanordningen

forarsager en relativt lille rotation af ventilen (131) om ventilakslen (233).
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3. Fremgangsmaden ifalge krav 1 eller 2, hvor ventilakslen (233) er drejelig pa
tveers af lodret for at bringe lukkeanordningen (130) fra den anden stabile
position til den farste stabile position, hvilken ventilaksel (233) er placeret ved et

sted, der er orienteret veek fra bunden af renden (110).

4. Fremgangsmaden ifalge et hvilket som helst af de foregaende krav, hvor
lukkeanordningen (130) har et laseanordning med hvilken ventilen (131) holdes

I den anden stabile position, far den bringes til den farste stabile position.

5. Fremgangsmaden ifalge krav 4, hvor laseanordningen omfatter en ring med
fordybninger og et element, som ved lasning af ringen presses ned i en
fordybning ved hjeelp af en fijeder, og ved en relativ rotation af elementet i

forhold til ringen forlader fordybningen ved at trykke pa fjederen.

6. Fremgangsmaden ifalge krav 5, hvor laseanordningen omfatter en slap-

justering (332) til en bremse.

7. Fremgangsmaden ifalge et hvilket som helst af de foregaende krav, hvor
ventilen (131) har en ferste side (231) og en anden side (232), hvor den ferste
side (231) i den ferste stabile position forsegler mod seedet (112), og den anden
side (232) er forsynet med en farve, som, gennem risten (111) i renden (110),

ger det muligt at observere, at lukkeanordningen (130) er i den anden position.

8. Fremgangsmaden ifalge et hvilket som helst af de foregaende krav, hvor
lukkeanordningen (130) omfatter en ramme (234), hvor rammen (234) omfatter
en statteflade (235), der vender mod himlen, og ventilen (131) er under
stetteflade (235) bade i den ferste stabile position og i den anden stabile

position.

9. Fremgangsmaden ifalge et hvilket som helst af de foregaende krav, hvor
forurenende veeske opsamlet i en lukket del (115) af renden (110) pumpes ud af
rendedelen (115).
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