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(54) Barrier for preventing rats or other vermin from entering a sewage pipe system

(57) The invention relates to a barrier for preventing
rats or other vermin from entering a sewage pipe system.
The barrier has a shutter (1, 30, 31) pivotally suspended
in the barrier about an axis and having a centre of gravity
lying under the axis. The shutter (1, 30, 31) is pivotal
between a first angular position (v) in which the at least
one shutter is forming a first relatively larger angle with
the direction of flow and at least substantially barring the
aperture of the barrier, and a second angular position (w)
in which the at least one shutter is forming a second rel-
atively smaller angle with the direction of flow keeping
the aperture of the barrier at least partly open. Preferably,
a second shutter is placed upstream of a first shutter and
is pivotally suspended about a second axis and having
a centre of gravity located under the second axis.
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Description

[0001] The present invention relates to a barrier for
preventing rats or other vermin from entering a sewage
pipe system, said barrier comprising at least one shutter
pivotally suspended in the barrier about a first axis and
having a centre of gravity lying under the axis, and said
shutter being pivotal between a first angular position in
which the at least one shutter is forming a first relatively
larger angle with the direction of flow and at least sub-
stantially barring the aperture of the barrier, and a second
angular position in which the at least one shutter is form-
ing a second relatively smaller angle with the direction
of flow keeping the aperture of the barrier at lest partly
open.

BACKGROUND OF THE INVENTION

[0002] Numerous solutions exist for preventing vermin
such as rats from entering specific sections of a sewage
pipe system. Among others, the following prior art patent
publications exist:
[0003] WO 92/21830 describes means for barring an-
imals, in particular rats, from entering a network of tubes,
for instance a section of a sewerage system, said means
comprising a hatch or a body, which in a transition well
is hinged at level with and covering the outlet from the
network of tubes into the transition well. To ensure that
the animals cannot by repeated attempts manipulate the
hatch and thereby gain access to the blocked network of
tubes, the transition well is constructed in such a way
that the outlet from the network of tubes is placed higher
than a possible level of liquid in the transition well, the
outlet projecting somewhat into the well, that the well is
provided with a cover placed immediately above the out-
let from the network of tubes, in which cover the hatch
or the body is hinged, and in that the cover is provided
with guiding protrusions or similar means for ensuring
that the mounting of the cover only can take place in a
predetermined angular position.
[0004] WO 03/069082 describes a barrier serving for
preventing a rat from entering a sewage pipe in the di-
rection against the flow. The barrier comprises a first piv-
otal shutter and a second pivotal shutter located up-
stream of the first shutter. Both shutters are forming an
acute angle with the direction of flow when they are in a
first angular position, in which at least the first shutter is
barring the aperture of the sewage pipe. From the first
angular position, the first shutter can be swung to a sec-
ond angular position, in which it is clear of the aperture
of the sewage pipe. The two shutters are detachably
locked to each other when they both are in their first an-
gular position. The second shutter is simultaneously de-
tachably locked to a fixed stop on the barrier. The rat can
therefore not open the first shutter and thereby force the
barrier. When the flow in the sewage pipe gets so strong
that the rat cannot struggle its way upstream, the liquid
pressure will force the second shutter towards a second

angular position in relation to the first shutter, whereby
the locking engagement between the second shutter and
the stop is released. Then, the liquid pressure is allowed
to force the first shutter to its second angular position, in
which the liquid freety can flow through the sewage pipe
but at such a force that the rat is not able to pass the
barrier.
[0005] Common to all the prior art solutions is the fact
that the barrier is either an integrate part of the sewage
pipe system and/or the barrier is absolutely dependent
on at least one of the parameters of the sewage pipe
system: the type, i.e. a circular inlet or outlet pipe or just
a half-pipe in the bottom of a man-hole or an inspection-
hole; or the size, i.e. the exact diameter or the circular
pipe or of the exact width and length of the half-pipe; or
the orientation, i.e. whether the inlet pipe leads to the
outlet pipe directly across the bottom of the inspection-
hole, or leads to the outlet pipe along an oblique orien-
tation across the bottom of the inspection-hole.

SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to provide
a barrier for preventing vermin such as rats from entering
a sewage pipe system, especially the section of the sew-
age pipe system leading to and from private households,
but also for industrial sewage pipe systems such as at
hospitals, and where the barrier is capable of being fitted
easily and reliably to the sewage pipe system, without
the need for professional skills and knowledge with in
sewer systems.
[0007] This object is obtained by a barrier, said barrier
comprising

- at least one shutter pivotally suspended in the barrier
about a first axis and having a centre of gravity lying
under the axis, and said shutter being pivotal be-
tween a first angular position in which the at least
one shutter is forming a first relatively larger angle
with the direction of flow and at least substantially
barring the aperture of the barrier, and a second an-
gular position in which the at least one shutter is form-
ing a second relatively smaller angle with the direc-
tion of flow keeping the aperture of the barrier at lest
partly open, and where

- the section of the pipe is intended for entering at least
one of an inlet or an outlet of the sewage pipe system
and where said section of the pipe is being provided
with a first contact surface for abutting a first circum-
ferential extension of a sidewall of a sewage pipe,
and a second contact surface for abutting a second
circumferential extension of the sidewall of the sew-
age pipe, and

- where a distance is relatively smaller between said
first contact surface and said second contact surface
in a first configuration, in which first configuration no
manually applied force is present between the first
contact surface and the second contact surface, and
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- where a distance is relatively larger between said
first contact surface and said second contact surface
in a second configuration, in which second configu-
ration a repulsive force is present between the first
contact surface and the second contact surface, and

- where said repulsive force is intended for forcing the
first contact surface towards the first circumferential
extension of a sidewall of a sewage pipe and for forc-
ing the second contact surface towards the second
circumferential extension of a sidewall of a sewage
pipe.

[0008] A barrier as mentioned has the great advantage
that the barrier may easily and quickly be installed by a
non-professional person, without any specific skills within
sewage systems. Also, a barrier as mentioned has the
great advantage that the barrier may easily and quickly
be installed by a person without any specific technical or
physical skills. Thus, the barrier may be installed by al-
most any gown-up person living in a private household
or working in an industrial site, and wanting to install a
barrier for vermin such as rats in an already established
sewage pipe system of the private household or the in-
dustrial site.
[0009] The advantage of non-technical skills needed
is due to the fact that the pipe section of the barrier has
an initial configuration having a smaller cross-section in
which initial configuration the only skill needed is to insert
a pipe section of the barrier and having a relatively small-
er cross-section into a pipe section of the sewage system
and having a relatively larger cross-section. Such a skill,
i.e. inserting a pipe having a relatively smaller cross-sec-
tion into a pipe of relatively larger cross-section, is ordi-
nary skills of any person.
[0010] The advantage of non-physical skills needed is
due to the fact that the pipe section of the barrier exhibits
the relatively smaller cross-section in a configuration be-
ing stable, i.e. a configuration needing no manually ap-
plied force to establish. Thus, when having to insert the
pipe section of the barrier into the pipe section of the
sewage system, only positional skills are needed.
[0011] There is no need for manually applying repul-
sive or attractive force during insertion of the pipe section
of the barrier into the pipe section of the sewage system
for thereby positioning the pipe section of the barrier in
the pipe section of the sewage system.
[0012] Also, there is no need for manually applying re-
pulsive or attractive force during insertion of the pipe sec-
tion of the barrier into the pipe section of the sewage
system for thereby maintaining a relatively smaller the
cross-section of the pipe section of the barrier.
[0013] In a possible embodiment of the invention, said
first contact surface is a contact surface provided at one
lateral side of the barrier, and where said second contact
surface is a contact surface provided at another lateral
side of the barrier, and where a repulsive force applied
between the first contact surface and the second contact
surface is intended for providing abutment of the first con-

tact surface and the second contact surface with diago-
nally opposite laterally orientated sections, respectively,
of sidewalls of the sewage pipe system.
[0014] Manually or automatically applying a repulsive
force between the first contact surface and the second
contact surface results in the contact surfaces, from ex-
hibiting a relative smaller mutual distance, now exhibit a
relative larger mutual distance. The relatively larger mu-
tual distance results in the contact surfaces coming into
abutment with laterally orientated sidewalls of the pipe
section of the sewage system, thereby fastening the bar-
rier to the pipe section of the sewage system. The auto-
matic appliance of a repulsive force may simply be one
or more spring members provided as part of the barrier
and the spring force of which is capable of being released,
after the barrier has been installed.
[0015] The embodiment where the contact surfaces
are positioned laterally and where the contact surfaces
is in abutment with lateral sidewalls of the pipe section
of the sewage system has the advantage that a bottom
of the pipe section of the sewage system may be main-
tained free of any possibly obstructing parts of the barrier,
when the barrier is Installed in the pipe section of the
sewage system.
[0016] Thereby, any flow of sewage water through the
pipe section of the sewage system may take place totally
un-obstructed by any parts of the barrier, except by the
intended obstruction of the at least one shutter. However,
the at least one shutter is only obstructing the flow of
sewage water, and of any vermin such as rats trying to
enter the pipe section, in an upstream direction, not in a
downstream direction.
[0017] In a possible other embodiment of the invention,
said first contact surface is a contact surface provided at
a substantially vertical downwards side of the barrier, and
where said second contact surface is a contact surface
provided at a substantially vertical upwards side of the
barrier, and where a repulsive force applied between the
first contact surface and the second contact surface is
intended for providing abutment of the first contact sur-
face and the second contact surface with diagonally op-
posite substantially vertically downwards and upwards
orientated sections, respectively, of sidewalls of the sew-
age pipe system.
[0018] Manually or automatically applying a repulsive
force between the first contact surface and the second
contact surface results in the contact surfaces, from ex-
hibiting a relative smaller mutual distance, now exhibit a
relative larger mutual distance. The relatively larger mu-
tual distance results in the contact surfaces coming into
abutment with upwards and downwards orientated side-
walls of the pipe section of the sewage system, thereby
fastening the barrier to the pipe section of the sewage
system. The automatic appliance of a repulsive force may
simply be one or more spring members provided as part
of the barrier and the spring force of which is capable of
being released, after the barrier has been Installed.
[0019] The embodiment where the contact surfaces
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are positioned downwards and upwards and where the
contact surfaces is in abutment with downwards orien-
tated and upwards orientated sidewalls of the pipe sec-
tion of the sewage system may results in a bottom of the
pipe section of the sewage system possibly being ob-
structed by parts of the barrier, when the barrier is in-
stalled in the pipe section of the sewage system.
[0020] However, preferably at least the downwards ori-
entated contact surface will be designed for flush abut-
ment with the bottom of the pipe section of the sewage
system.
[0021] Thus, any flow of sewage water through the
pipe section of the sewage system may take place prac-
tically un-obstructed by any parts of the barrier, except
by the intended obstruction of the at least one shutter.
However, the at least one shutter is only obstructing the
flow of sewage water, and of any vermin such as rats
trying to enter the pipe section, in an upstream direction,
not in a downstream direction.
[0022] According to a possible embodiment of the bar-
rier, the first contact surface constitutes an integrate part
of the pipe section of the barrier, and where the second
contact surface constitutes an individual part of the pipe
section, and said individual second contact surface being
displaceable in relation to the first contact surface in a
lateral direction in relation to a longitudinal extension of
the pipe section.
The first contact surface being an integrate part of the
pipe section of the barrier and the second contact surface
being an individual part of the barrier has the advantage
that it is only the second contact surface that need being
forced towards the sidewall of the pipe section of the
sewage system. The increase of the mutual distance be-
tween the first contact surface and the second contact
surface is obtained by repulsive forcing only the second
contact surface towards the sidewall. However, due to
the fact that the mutual distance is increased, the first
contact surface will be forced towards the sidewall as
well, but not directly, but indirectly, by means of repulsive
force.
[0023] Thus, the mechanical complexity of the barrier
is limited because only the second contact surface has
to be displaceable in relation to the pipe section of the
barrier. Also, the repulsive force needed for forcing the
second contact surface towards the sidewall of the sew-
age system may be lesser compared to repulsive forcing
both the first contact surface and the second contact sur-
face at the same time towards the sidewall of the pipe
section of the sewage system.
[0024] According to a possible other embodiment of
the barrier, the first contact surface constitutes an inte-
grate part of the pipe section of the barrier, and where
the second contact surface constitutes an integrate part
of the pipe section, and said first contact surface and said
second contact surface being displaceable in relation to
each other in a lateral direction in relation to a longitudinal
extension of the pipe section.
[0025] Both the first contact surface being an integrate

part of the pipe section of the barrier and the second
contact surface being an integrate part of the barrier has
the advantage that it is possible to freely select which
sections of the circumference of the pipe section of the
barrier, which are to constitute the first contact surface
and the second contact surface. The increase of the mu-
tual distance between the first contact surface and the
second contact surface is obtained by repulsive forcing,
and thereby altering, the shape of the circumference of
the pipe section of the barrier. The altering of the circum-
ference must result in that the mutual distance between
the first contact surface and the second contact surface
is increased such that both the first contact surface and
the second contact surface will be directly forced towards
the sidewall of the pipe section of the sewage system.
[0026] The mechanical complexity of the barrier is
even more limited because not any of the first contact
surface and the second contact surface has to be dis-
placeable in relation to the pipe section of the barrier.
However, the repulsive force needed for forcing the first
contact surface and the second contact surface towards
the sidewall of the sewage system may be higher due to
the need for actually altering the shape of the circumfer-
ence of the pipe section of the barrier. However, the re-
pulsive force needed depends on the choice of material,
on the dimensions and on the construction of the pipe
section of the barrier.
[0027] According to even a possible other embodiment
of the barrier, the first contact surface constitutes an in-
dividual part of the pipe section of the barrier, and where
the second contact surface constitutes an individual part
of the pipe section, and said first contact surface and said
second contact surface being displaceable in relation to
each other in a lateral direction in relation to a longitudinal
extension of the pipe section.
[0028] Both the first contact surface being an individual
part of the pipe section of the barrier and the second
contact surface being an individual part of the barrier has
the advantage that no altering is needed of the shape of
the circumference of the pipe section of the barrier for
repulsive forcing the first contact surface and the second
contact surface towards the sidewall of the pipe section
of the sewage system. The increase of the mutual dis-
tance between the first contact surface and the second
contact surface is obtained by repulsive forcing both the
first contact surface and the second contact surface to-
wards the sidewall. When the mutual distance is in-
creased, both the first contact surface and the second
contact surface will be forced directly towards the side-
wall by means of repulsive force.
[0029] However, the mechanical complexity of the bar-
rier may be increased because both the first contact sur-
face and the second contact surface have to be displace-
able in relation to the pipe section of the barrier. Possibly,
the repulsive force needed for forcing the first contact
surface and the second contact surface towards the side-
wall of the sewage system may be lesser compared to
repulsive forcing an integrate first contact surface and an
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integrate second contact surface at the same time to-
wards the sidewall of the pipe section of the sewage sys-
tem.
[0030] A possible barrier having the first contact sur-
face and the second contact surface orientated laterally,
either one of or both of the first contact surface and the
second contact surface, when being an individual of the
pipe section, is displaceable by means of manually ap-
plied force exerted on the first contact surface, and where
the manually applied force is intended for being applied
vertically downwards and being diverted laterally, when
the contact surface is being provided at a lateral side of
the barrier.
[0031] A vertically orientated force is easy to establish
from a top of a man-hole or inspection-hole of a sewage
pipe system and down into the manhole or inspection
hole. None muscular strength as such is needed by the
person applying the vertically orientated force, possibly
only the weight of the person him- or her-self is needed
for applying the vertically orientated force. By diverting
the vertically orientated force laterally, preferably by a
lever arm of the barrier, the vertically orientated force is
diverted laterally towards the first contact surface and/or
the second contact surface, substantially without any loss
of force occurring.
[0032] Another possible barrier having the first contact
surface and the second contact surface orientated verti-
cally, either one of or both of the first contact surface and
the second contact surface, when being an individual of
the pipe section, is displaceable by means of manually
applied force exerted on the first contact surface, and
where the manually applied force is intended for being
applied vertically downwards and being directly applied
to the contact surface, when the contact surface is pro-
vided at a substantially vertical downwards side of the
barrier.
[0033] A vertically orientated force is easy to establish
from a top of a man-hole or inspection-hole of a sewage
pipe system and down into the manhole or inspection
hole. None muscular strength as such is needed by the
person applying the vertically orientated force, possibly
only the weight of the person him- or her-self is needed
for applying the vertically orientated force. By directing
the vertically orientated force directly downwards, possi-
bly without any lever arm of the barrier, the vertically ori-
entated force is directed directly towards the contact sur-
face without any loss of force occurring.
[0034] Even another possible barrier having the first
contact surface and the second contact surface orientat-
ed vertically, either one of or both of the first contact sur-
face and the second contact surface, when being an in-
dividual of the pipe section, is displaceable by means of
manually applied force exerted on the first contact sur-
face, and where the manually applied force is intended
for being applied vertically downwards and being diverted
oppositely, when the contact surface is provided at a sub-
stantially vertical upwards side of the barrier.
A vertically orientated force is easy to establish from a

top of a man-hole or inspection-hole of a sewage pipe
system and down into the manhole or inspection hole.
None muscular strength as such is needed by the person
applying the vertically orientated force, possibly only the
weight of the person him- or her-self is needed for apply-
ing the vertically orientated force. By diverting the verti-
cally orientated force oppositely and upwards, possibly
by means of a lever arm of the barrier, the vertically ori-
entated force is diverted oppositely towards the contact
surface, substantially without any loss of force occurring.
[0035] According to another aspect of the invention,
said barrier comprising

- a first shutter pivotally suspended about a first axis
and having a centre of gravity lying under the axis
and being pivotal between a first angular position in
which the first shutter is forming an acute angle with
the direction of flow and is at least substantially bar-
ring the aperture of the sewage pipe, and a second
angular position in which the first shutter is forming
a second relatively smaller angle with the direction
of flow keeping the aperture of the barrier at lest part-
ly open,

- a second shutter placed upstream of the first shutter
and being pivotally suspended about a second axis
and having a centre of gravity located under the sec-
ond axis,

- a first part of a locking mechanism provided as part
of the barrier when being positioned in the sewage
pipe system, said first part of the locking mechanism
being intended for engaging with a corresponding
second part of the locking mechanism provided as
part of the second shutter,

- where the second part of the locking mechanism,
when the second shutter is pivoting in relation to the
first shutter around the second axis, and when the
first shutter is in one angular position, will engage
with the first part of the locking mechanism thereby
preventing further pivoting of the first shutter, and

- where the second part of the locking mechanism,
when the second shutter is pivoting in relation to the
first shutter around the second axis, and when the
first shutter is in another angular position, where said
other angular position is substantially different from
the one angular position, also will engage with the
first part of the locking mechanism thereby prevent-
ing further pivoting of the first shutter.

The feature of the first shutter being capable of being
locked in any position, or at least in a multitude of posi-
tions of the first shutter incurs great advantages. If the
sewage pipe system is being flooded, the first shutter wil
open at leats partly, possibly open fully.
[0036] A rat or other vermin may however still be able
to withstand any minor or major flooding of sewage, and
during such flooding try to force open the first shutter for
entering the sewage pipe system on the other side of the
first shutter. Such occurrence is prevented when the first
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shutter, when being in another angular position, where
said other angular position is substantially different from
the one angular position, also will engage with the first
part of the locking mechanism thereby preventing further
pivoting of the first shutter.
in a preferred embodiment according to the second as-
pect of the invention, the second axis of the second shut-
ter is being provided as part of the first shutter so that
the second shutter is pivotally suspended from the first
shutter, and where the second part of the locking mech-
anism, when the second shutter is pivoting in relation to
the first shutter around the second axis will engage with
the first part of the locking mechanism thereby preventing
further pivoting of the second shutter in relation to the
first shutter,
[0037] By the second shutter being the shutter control-
ling the locking of pivoting of the first shutter, the second
shutter being the upstream shutter, and the second shut-
ter thus being the shutter which the rat of the vermin will
try to open first, the second shutter will be the safest
shutter to control any locking of the first shutter, possibly
together with the second shutter.
[0038] In a possible embodiment according to the sec-
ond aspect of the invention, said first part of the locking
mechanism is a saw-tooth-like part of the locking mech-
anism, and where the second part of the locking mech-
anism is a pawl-like part of the locking mechanism, and
where the pawl-like part is intended for engaging with the
saw-tooth-like part for preventing the further pivoting of
the second shutter in relation to the first shutter.
[0039] A saw-tooth-like locking mechanism is advan-
tageous when wanting to anable locking of the first shut-
ter at different angular positions of the first shutter. The
swa-tooth establishes at which angular positions the first
shutter may be locked, each angular position being dif-
ferentiated by the distance between each of the saw-
teeth, and depending on the actual mechanical configu-
ration of the locking mechanism in relation to the first
shutter and the second shutter.
[0040] According to an embodiment of any aspect of
the invention, exerting a lateral force to either one of or
both of the first contact surface and the second contact
surface is obtained by a manually downwards applied
force, and where diverting of the manually applied force
is obtained by a linkage mechanism with a first lever arm
being operated by the manually applied force, and a sec-
ond lever arm operating either one of or both of the first
contact surface and the second contact surface in a lat-
eral direction.
[0041] According to another embodiment of any as-
pect of the invention, exerting a substantially vertical
force to the contact surface, when the contact surface is
intended for abutting a vertical part of the sewage pipe
system, is obtained by a manually downwards applied
force, and where diverting-of the manually applied force
is obtained by a linkage mechanism with a first lever arm
being operated by the manually applied force, and sec-
ond lever arm operating the contact surface in an up-

wards direction.
[0042] Applying a downwards force is easily done by
any person, possibly by just using the weight of the per-
son for exerting the lateral force or the downwards/up-
wards force to the first contact surface and/or the second
contact surface. There is as such no need for an espe-
cially strong person for installing the barrier according to
the invention into a sewage pipe system. Many private
users as well as professional users will be capable of
installing the barrier.
[0043] According to one embodiment of the invention,
a pipe section of the barrier has one end intended for
facing a pipe section of the sewage system, when the
barrier is installed in the sewage system, and where an
opposite end of the pipe section having an inclination
leading from a top surface of the pipe section to a bottom
surface of the pipe section 34, said inclination resulting
in a top generatrix along the top surface is extending
farther rearwards in relation to a sewage flow direction,
when the barrier is installed in the sewage system, than
an extension of a bottom generatrix along the bottom
surface. This embodiment is in the case, where the blunt
end of the pipe section of the barrier is directed down-
stream of the sewage flow.
[0044] According to an alternative embodiment of the
invention, a pipe section of the barrier has one end in-
tended for facing a pipe section of the sewage system,
when the barrier is installed in the sewage system, and
where an opposite end of the pipe section having an in-
clination leading from a top surface of the pipe section
to a bottom surface of the pipe section 34, said inclination
resulting in a top generatrix along the top surface is ex-
tending farther forwards in relation to a sewage flow di-
rection, when the barrier is installed in the sewage sys-
tem, than an extension of a bottom generatrix along the
bottom surface. This embodiment is in the case, where
the blunt end of the pipe section of the barrier is directed
upstream of the sewage flow.
[0045] The formation of the inclination between the top
surface and the bottom surface of the pipe section results
in the major advantage, that any sewer which may enter
form a side pipe section of the sewage pipe system,
where the barrier is installed, easily and with no limitation
can enter the sewage pipe system and flow freely past
the barrier, the barrier thus constituting no or at least just
a minor hindrance towards the flow of sewer from an side
pipe section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] The invention will hereafter be described with
reference to the drawings, where

Fig. 1 is a perspective view of one embodiment of a
barrier according to the invention in a configuration
before and during installation of the barrier in a sew-
age pipe system,
Fig. 2 is a perspective view of the one embodiment
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of a barrier according to the invention in a configu-
ration after Installation and when the barrier is in use
in a sewage pipe system,
Fig. 3 is a first plane view of the one embodiment of
a barrier according to the invention in a configuration
before and during Installation of the barrier in a sew-
age pipe system,
Fig. 4 is another plane view of the one embodiment
of a barrier according to the invention in a configu-
ration before and during installation of the barrier in
a sewage pipe system,
Fig. 5 is a perspective view of the one embodiment
of the barrier when installed and when in use in the
sewage pipe system.
Fig. 6 is a perspective view of another embodiment
of a barrier according to the invention in a configu-
ration before and during insertion of the barrier in a
sewage pipe system,
Fig. 7 is a perspective view of the other embodiment
of a barrier according to the invention in a configu-
ration after insertion and when the barrier is in use
in a sewage pipe system,
Fig. 8 is a cross-section of the other embodiment of
the invention, with both shutters of the barrier in a
fully closed position, barring the aperture of the bar-
rier,
Fig. 9 is a cross-section of the other embodiment of
the invention, with both shutters of the barrier in a
fully open position, keeping the aperture of the bar-
rier fully open,
Fig. 10 is a cross-section of the other embodiment
of the invention, with both shutters of the barrier in
a partly open position, keeping the aperture of the
barrier partly open,
Fig. 11 is a cross-section of the other embodiment
of the invention, with the second shutter being piv-
oted in relation to the first shutter and locking both
shutters of the barrier
Fig. 12 is a view of the other embodiment of the bar-
rier during installation of the barrier down into an in-
spection-hole a sewage pipe system,
Fig. 13 is a plane view of the other embodiment of
the barrier during installation and when installed of
a pipe section of the barrier into a pipe section of a
sewage pipe system,
Fig. 14 is a plane sideways view of the other embod-
iment of the barrier when the pipe section of the bar-
rier has been installed into the pipe section of a sew-
age pipe system and is being secured to the pipe
section of the sewage system,
Fig. 15 is a perspective top view of the other embod-
iment of the barrier when the pipe section of the bar-
rier has been installed into the pipe section of a sew-
age pipe system and is being secured to the pipe
section of the sewage system, and
Fig 16 is a perspective view of an alternative pipe
section of the other embodiment of the barrier.

DETAILED DESCRIPTION OF THE INVENTION

[0047] Fig. 1-4 are perspective and plane views of a
barrier intended for being positioned in the bottom of a
man-hole or inspection-hole of a sewage pipe system.
The barrier is provided with one shutter being pivotally
suspended in the barrier.
[0048] The suspension of the one shutter 1 is arranged
about an axis 2 (see fig. 4) such that the shutter is having
a centre of gravity lying under the axis 2. The shutter 1
is pivotal between a first angular position in which the at
least one shutter is forming a first relatively larger angle
v (see fig. 3) with the direction of flow of waste material
and at least substantially barring the aperture of the bar-
rier in a fully closed position of the shutter 1, and a second
angular position in which the at least one shutter 1 is
forming a second relatively smaller angle w (see fig. 3)
with the direction of flow of waste material and at least
partly keeping open the aperture of the barrier in an at
least partly open position, possibly a fully open position,
of the shutter 1.
[0049] The direction of flow of waste material through
the aperture of the barrier is shown by an arrow.
[0050] The shutter 1 is provided with a come-like lower
part 3 allowing water to pass at least downstream in the
direction of the arrow, while the shutter 1 is still in a fully
closed position.
[0051] The barrier is further provided with a first contact
surface 4 and a second contact surface 5. The contact
surfaces 4,5 are provided at lateral sidewalls 6,7 of a
mantle 8 of the barrier. The contacts surfaces are sus-
pended from pivoting axes 9,10 constituting part of the
mantle 8 of the barrier. The contact surfaces 4,5 are in-
tended for being forced laterally towards sidewalls of a
bottom half-pipe of the sewage pipe system (see fig. 5).
In the embodiment shown, the contact surfaces 4,5 have
the shape of plane plates being pivotally suspended from
the barrier. The contact surfaces may have other shapes
such as concave, convex or even having the shape of a
rod.
[0052] In the configuration shown in fig. 1 and in fig. 4,
the contact surfaces 4,5 extend within the exterior dimen-
sions of the mantle 8 of the barrier. Thus, the contact
surfaces 4,5 do not extend outside the boundaries of the
sidewalls 6,7 of the mantle 8 of the barrier. In the config-
uration shown in fig. 1 and in fig. 4, the barrier is not
capable of a secure installation in the sewage pipe sys-
tem. The configuration where the contact surfaces do not
extend outside the exterior dimensions of the mantle of
the barrier is the configuration during which the barrier
is being installed, but is not the configuration of the barrier
when having been installed.
[0053] In the configurations shown in fig. 2, the contact
surfaces 4,5 extend outside the exterior dimensions of a
mantle 8 of the barrier. Thus, the contact surfaces 4,5
extend outside the boundaries of the sidewalls 6,7 of the
mantle 8 of the barrier. In the configuration shown in fig.
2, the barrier is capable of a secure installation in the
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sewage pipe system. The configuration where the con-
tact surfaces extend outside the exterior dimensions of
the mantle of the barrier is the configuration of the barrier
when having been installed and the configuration of the
barrier during use.
[0054] Pivoting of the contact surfaces 4,5 from the
configuration, where the contact surfaces extend within
the exterior dimensions of a mantle of the barrier (see
fig. 1 and fig. 4) to the configuration where the contact
surfaces extend outside the exterior dimensions of the
barrier (see fig. 2) is obtained by applying a repulsive
force between the contact surfaces 4,5, teherby increas-
ing the mutual distance between the contacts surfaces
4,5. The repulsive force is applied by means of lever arms
11,12 being connected by a linkage mechanism to a ver-
tically displaceable bushing 13.
[0055] The vertically displaceable bushing 13 is posi-
tioned in a raised position in the configuration where the
contact surfaces extend within the exterior dimensions
of the barrier (see fig. 1 and fig. 4), and the vertically
displaceable bushing is positioned in a lowered position
in the configuration where the contact surfaces extend
outside the exterior dimensions of the barrier (see fig. 2).
Thus, pivoting of the contact surfaces 4,5 from the con-
figuration where the contact surfaces extend within the
exterior dimensions of the barrier (see fig. 1 and fig. 4)
to the configuration where the contact surfaces extend
outside the exterior dimensions of the barrier (see fig. 2)
may take place by simply lowering the bushing 13.
[0056] The bushing 13 is attached to a vertically ex-
tending post 14. The post 14 is intended for extending
all the way from the mantle 8 of the barrier to the top of
the inspection-hole in the bottom of which the barrier is
to be installed (see fig. 5). The post 14 is furthermore
slideable along a guide pin 15 extending from the mantle
8 of the barrier. Thus, sliding the post 14 along the guide
pin 15 will result in also the bushing 13 sliding along the
guide pin 15.
[0057] Therefore, if the post 14 is pushed downwards
from the top of the inspection-hole, the post 14 will slide
downwards along the guide pin 15 and also the bushing
13 will slide downward, i.e. will be lowered in relation to
a raised position. And when the post 14 is pushed down-
wards, the lever arms 11,12 will provide a repulsive force
to the contact surfaces 4,5, respectively, and the contact
surfaces 4,5 will displace towards the sidewalls of the
sewage pipe system and thus secure the barrier to the
half-pipe in the bottom of the Inspection hole of the sew-
age pipe system (see fig. 5).
[0058] The barrier is furthermore provided with bars
16,17 extending upwards from the mantle 8 of the barrier.
The bars 16,17 are provided with holes 18 arranged with
certain intervals I along the bars 16,17. At one of the
holes 18 of each of the bars 16,17, a transversely ex-
tending rod 19,20 is extending, each of the transversely
extending rods 19,20 being positioned a certain distance
above a top side of the mantle 8 of the barrier. The trans-
verse rods 19,20 are intended for supporting the barrier

at the bottom of the inspection-hole, at bottom surfaces
of the hole (see fig. 5), said bottom surfaces being pro-
vided at each side of the half-pipe in the bottom of the
hole.
[0059] The transverse rods 19,20 are provided with
pawls 21,22 slideable along the bars 16,17 and being
provided with bolts or pins 23,24 extending through the
holes 18 in the bars 16,17 and thereby fastening the
transverse rods 19,20 to the bars 16,17 in the desired
position. The transverse rods 19,20 may be positioned
in any of the holes 18 along the posts, but the holes 18
being selected depend on the type and of the make of
man-hole or inspection-hole. Different companies within
the sewage pipe manufacturing industry manufacture
man-hole or inspection-hole pipes and bottoms having
different dimensions. Thus, one barrier dimensioned ac-
cording to a man-hole or inspection-hole of one manu-
facturer may not fit into a man-hole or inspection-hole of
another manufacturer.
[0060] The obvious way to remedy such disadvantage
is to provide barriers having different dimensions in order
to fit man-holes or inspection-holes of different manufac-
turers.
[0061] However, by providing bars 16,17 as the ones
shown in fig. 1-5 and by establishing the possibility of
supporting the barrier at the bottom of the inspection-
hole in such a manner that the shutter is suspended into
the half-pipe of the sewage pipe at the right depth (see
fig. 5), it is possible to produce only one type of barrier
suiting more or all the inspection-hole dimensions of the
different manufacturers of sewage pipe systems.
[0062] It is possible to position the holes 18 along the
bars 16,17 in a position exactly corresponding to selected
different manufacturers of sewage pipe systems. Thus,
when knowing the manufacturer of and/or by knowing
the make of the sewage pipe system in which the barrier
is to be used, it is possible, before Installing the barrier
in the sewage pipe system, to position the transverse
rods 19,20 in the holes 18 along the bars 16,17 in posi-
tions exactly corresponding to the make of sewage pipe
system and exactly corresponding to the manufacturer
of the sewage pipe system, thus being sure that the bar-
rier will fit the sewage pipe system when being Installed.
[0063] Markings, as shown, of the different makes
and/or the different manufacturers of sewage pipe sys-
tems may be provided at some or at each of the holes
18 along the bars 16,17 of the barrier, thus making it easy
to select the correct position of the transverse rods 19,20.
[0064] Fig. 6-9 are perspective and plane views of an-
other embodiment of a barrier intended for being posi-
tioned in the bottom of a man-hole or inspection-hole of
a sewage pipe system. The barrier is provided with two
shutters, a first shutter 30 being pivotally suspended from
a pipe section 34 via a support element 33 of the barrier,
and a second shutter 31 being pivotally suspended from
the first shutter 30.
[0065] The suspension of the first shutter 30 is ar-
ranged about an axis 32 such that the first shutter is hav-
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ing a centre of gravity lying under the axis 32. The first
shutter 30 is pivotal between a first angular position in
which the at least one shutter 30 is forming a first relatively
larger angle v (see fig. 8) with the direction of flow of
waste material and at least substantially barring the ap-
erture of the barrier, and a second angular position in
which the at least one shutter is forming a second rela-
tively smaller angle w (see fig. 9) with the direction of flow
of waste material and at least partly keeping open the
aperture of the barrier.
[0066] The direction of flow of waste material through
the aperture of the barrier is shown by an arrow.
[0067] The first shutter 30 is pivotally attached to a
support element 33 being secured to a pipe section 34
of the barrier. The pipe section 34 of the barrier consti-
tutes the mantle of the barrier.
[0068] The suspension of the second shutter 31 from
the first shutter 30 is also arranged about an axis 35 such
that the second shutter 31 is having a centre of gravity
lying under the axis 35. The second shutter 31 will, during
normal use, pivot together with first shutter 30 because
the second shutter 31 is suspended from the first shutter
30. However, the second shutter 31 may additionally or
alternatively pivot independently of any pivoting of the
first shutter 31 about the axis 35 from which the second
shutter 31 is suspended, said axis 35 being supported in
bearings (not shown) of the first shutter 31.
[0069] Thus, apart from the pivoting of the second
shutter 31 together with the first shutter 30, when the first
shutter 30 is pivoting, the second shutter 31 may further-
more pivot independently between a first position in re-
lation to the first shutter, in which first position a lower
part 36 of the second shutter 31 is resting on a lower part
37 the first shutter 30 (see fig. 10), and a second position
in relation to the first shutter 30, in which second position
the lower part 36 of the second shutter 31 is raised from
the lower part 37 of the first shutter 30 (see fig. 11).
[0070] The second shutter 31 is having a cross-sec-
tional area (see fig. 6 and fig. 7) blocking substantially
the entire inside of the pipe section 34 of the barrier, when
the first shutter 30 and the second shutter 31 are in the
fully closed configuration. Side edges 38 of the second
shutter 31 is directed rearwards in the upstream direction
allowing the second shutter 31 to pivot together with the
first shutter 30 without the second shutter 31 getting stuck
inside the pipe section, even if the second shutter 31 is
pivoted to a fully open configuration as shown in fig. 9.
[0071] The individual pivoting of the second shutter 31
takes place independently of any pivoting of the first shut-
ter 30. The second shutter 31 may pivot in relation to the
second shutter 30 in any situation where the first shutter
30 is also pivoting and also in situations where the first
shutter 30 is not pivoting. Referring to fig. 10 and fig. 11,
the technical effect of the second shutter will be ex-
plained. It is important to notice that the technical effect
is present both in a situation where the first shutter 30 is
also pivoting and also in a situation where the first shutter
30 is not pivoting.

[0072] The barrier is furthermore provided with a first
contact surface 40 and a second contact surface 41. The
contact surfaces 40,41 are provided at downwards ori-
ented and upwards orientated sidewalls, respectively, of
the pipe section 34 of the barrier. The contact surfaces
40,41 are intended for being forced downwards and up-
wards towards sidewalls of a full-circumference pipe of
the sewage pipe system (see fig. 12 and fig. 13). In the
embodiment shown, the downwards orientated contact
surface 41 is an integrate part of the pipe section 34 of
the barrier and has the shape of the circumference of a
circular pipe.
[0073] In the embodiment shown, the upper contact
surface 40 is an individual part and is pivotally suspended
around an axis 39 of the support element 33 and the
upper contact surface 41 has the shape of a plate pro-
vided with a small bead 42 (see fig. 6, fig. 7 and fig. 12,
fig. 13). The small bead 42 is intended for providing a
means for avoiding rotation around a horizontal axis
when the barrier is installed in the full-circumference pipe
of the sewage pipe system (see fig. 12 and fig. 13). The
contact surfaces 40,41 may have other shapes such as
concave, convex or even having the shape of a rod.
[0074] In the configuration shown in fig. 6, fig. 8 and
fig. 9, the upper contact surface 41 extends within the
exterior dimensions of the pipe section 34 of the barrier.
Thus, the upper contact surface 41 does not extend out-
side the upper wall boundary of the pipe section 34 of
the barrier and in this configuration the barrier is not ca-
pable of providing a secure installation of the barrier in
the sewage pipe system. The configuration where the
contact surface does not extend outside the exterior di-
mensions of the pipe section 34 of the barrier is the con-
figuration during which the barrier is intended for being
installed in the sewage pipe system.
[0075] In the configuration shown in fig. 7, the upper
contact surface 41 extends outside the exterior dimen-
sions of a pipe section 34 of the barrier. Thus, the upper
contact surface 41 extends outside the upper wall bound-
ary of the pipe section 34 of the barrier and in this con-
figuration the barrier is capable of providing a secure in-
stallation of the barrier in the sewage pipe system. The
configuration where the contact surface extends outside
the exterior dimensions of the pipe section 34 of the bar-
rier is the configuration, where the barrier has been In-
stalled in the sewage pipe system and is the configura-
tion, where the barrier during use as a barrier.
[0076] Pivoting of the upper contact surface 41 from
the configuration, where the upper contact surface ex-
tends within the exterior dimensions of the pipe section
34 of the barrier, to the configuration, where the upper
contact surface 41 extends outside the exterior dimen-
sions of the pipe section 34 of the barrier, is obtained by
applying a repulsive force between the individual first up-
per contact surface 41 and the integrated second lower
contact surface 40. The repulsive force is applied by
means of a vertically displaceable bushing 43.being con-
nected to a lever arm 44 by means of a linkage mecha-

15 16 



EP 1 826 326 A2

10

5

10

15

20

25

30

35

40

45

50

55

nism 45.
[0077] The vertically displaceable bushing 43 is posi-
tioned in a raised position in the configuration where the
individual upper contact surface 41 extends within the
exterior dimensions of the pipe section 34 of the barrier,
and the vertically displaceable bushing 43 is positioned
in a lowered position in the configuration where the upper
contact surface 41 extends outside the exterior dimen-
sions of the pipe section 34 of the barrier. Thus, pivoting
of the upper contact surface 34, around the axis 39, from
the configuration where the upper contact surface 41 ex-
tends within the exterior dimensions of the pipe section
34 of the barrier to the configuration where the upper
contact surface 41 extends outside the exterior dimen-
sions of the pipe section 34 of the barrier may take place
by lowering the bushing 43.
[0078] The bushing 43 is attached to a vertically ex-
tending post 46. The post 46 is intended for extending
all the way from the pipe section 34 of the barrier to the
top of the inspection-hole in the bottom of which the bar-
rier is to be installed. The post 46 is furthermore slideable
along a guide pin 47 extending from the pipe section 34
of the barrier. Thus, sliding the post 46 along the guide
pin 47 will result in also the bushing 43 sliding along the
guide pin 47.
[0079] Therefore, if the post 46 is pushed downwards
from the top of the inspection-hole, the post 46 will slide
downwards and also the bushing 43 will slide downward,
i.e. will be lowered in relation to a raised position. And
when the post 46 is pushed downwards, the lever arm
44 will provide a repulsive force to the upper contact sur-
face 41, and the contact surfaces 40,41 will displace to-
ward the sidewalls of the sewage pipe system (see fig.
12 and fig. 13) and will secure the barrier to the full-cir-
cumference pipe in the bottom of the inspection hole of
the sewage pipe system.
[0080] The lever arm 44 is provided with a stop 44A
intended for ensuring a sufficient but still not a too exten-
sive insertion of the pipe section into a pipe section of
the sewage pipe system. Too extensive insertion is dis-
advantageous if a bending of the sewage pipe system is
present nearby or perhaps in immediate vicinity the po-
sition of insertion if the barrier. Referring to fig. 12 and
fig. 13, a further description of stop 44A is provided.
[0081] Alternatively, or possibly additionally, to a stop
44A the pipe section may be frustoconically shaped (not
shown) with the smallest diameter directed towards the
pipe section of the sewage system. Depending on the
conicity of the pipe section the barrier may thus be ca-
pable of being inserted into different pipe sections of the
sewage system having different inner diameters. Accord-
ingly, one barrier may be used in connection with different
inner diameter pipe sections of the sewage system. The
way of securing the barrier to the sewage pipe system
mat still be the same as the one described.
[0082] Fig. 10 and fig. 11 are cross-sections of the bar-
rier in two different configurations of the second shutter
31. In both figures, the configuration of the first shutter

30 is the same. The technical effect of the second shutter
will be explained with reference to fig. 10 and fig. 11.
[0083] It is important to notice that the technical effect
of the second shutter 31 is present both in a situation
where the first shutter 30 is also pivoting and also in a
situation where the first shutter 30 is not pivoting, the
latter being the situation shown in fig. 10 and fig. 11.
[0084] In fig. 10 the first shutter 30 is partly open leav-
ing a small space beneath the first shutter 30 for allowing
waste water and other sewage material to pass. Howev-
er, the first shutter 30 could also be fully closed as shown
in fig. 8 or fully open as shown in fig. 9, depending on the
amount of sewage material and the size of the sewage
material passing the first shutter 30.
[0085] A lower part 36 of the second shutter 31 is rest-
ing at a lower part 37 of the first shutter 30. In the con-
figuration shown in fig. 10, the first shutter 30 and the
second shutter 31 act as one shutter only, the second
shutter 31 pivoting along with any pivoting of the first
shutter 30 whenever the first shutter 30 is pivoting. The
second shutter 31 is not pivoted in relation to the first
shutter 31, and apart from the mass of the second shutter
31, the second shutter 31 is not in any way limiting or
blocking the pivoting of the first shutter 30.
[0086] In fig. 11 the first shutter 30 is also partly open
leaving a small space beneath the first shutter 30 for al-
lowing waste water and other sewage material to pass.
However, the first shutter 30 could also be fully closed
as shown in fig. 8 or fully open as shown in fig. 9, de-
pending on the amount of sewage material and the size
of the sewage material passing the first shutter 30.
[0087] Contrary to the configuration shown in fig. 10,
the lower part 36 of the second shutter 31 is raised from
the lower part 37 of the first shutter 30, i.e. the lower part
36 of the second shutter 31 is not resting on the lower
part 37 of the first shutter 30.
[0088] In the configuration shown in fig. 11, the first
shutter 30 and the second shutter 31 act both combined
and independently, the second shutter 31 pivoting along
with any pivoting of the first shutter 30 whenever the first
shutter is pivoting, but the second shutter 31 also being
pivoted in relation to first shutter 30. Pivoting of the sec-
ond shutter 31 in relation to the first shutter 30 takes place
when a force is applied upstream at the lower part 36 of
the second shutter 31.
[0089] Pivoting of the second shutter 31 in relation to
the first shutter 30 will not take place just because of any
sewage material passing along the pipe section 34 of the
barrier in the direction of the arrow. Pivoting of the second
shutter 31 in relation to the first shutter 30 may however
take place because of a rat or other vermin trying to open
the shutters 30,31 upstream from the shutters 30,31. The
rat or other vermin trying to pass the shutters 30,31 will
grasp or in any other way try to open the shutters 30, 31
by manipulating the second shutter 31, which is the shut-
ter being positioned upstream.
[0090] Because of the second shutter 31 being pivoted
in relation to the first shutter 30, when a force is applied
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upstream at the lower part 36 of the second shutter 31,
a brace 48 being an integrate part of the second shutter
31 is brought into engagement with a ratchet mechanism
49 being an integrate part of the support element 33.
[0091] Therefore, when the second shutter 31 is piv-
oted as shown in fig. 11, the brace 48 together with the
ratchet mechanism 49 will lock not only the pivoting of
the second shutter 31 in relation to the support element
33, but will also lock the pivoting of the first shutter 30 in
relation to the support element 33. Thus, locking the sec-
ond shutter 31 towards pivoting, incurred by a rat or other
vermin upstream of the shutters and trying to pass the
shutters 30,31 and enter the sewage pipe system, is also
locking the first shutter 30 towards pivoting. The rat or
other vermin is thus prevented from entering the sewage
pipe system from upstream of the system.
[0092] The limitation towards pivoting of the first shut-
ter 30 and the second shutter 31 is provided in a technical
reliable and an absolutely mutual relationship between
the first shutter 30 and the second shutter 31. Thus, the
limitation toward pivoting is not dependent on any parts
of the barrier, which do not constitute part of the shutters
30,31 or the support element 33 from which the first shut-
ter 30 is suspended. Any malfunction of other parts of
the barrier will thus not impede the locking function of the
first shutter 30 and the second shutter 31.
[0093] Fig. 12-14 are plane views, and fig. 15 is a per-
spective view, of an installation of the other embodiment
of the barrier. The barrier is firstly lowered into the in-
spection-hole and down to the bottom of the hole as
shown with the arrow in Fig. 12. When having reached
the bottom of the hole, the pipe section 34 of the barrier
is displaced laterally towards the pipe section of the sew-
age pipe system, as shown by the arrow in Fig. 13, into
which the barrier is to be Installed.
[0094] In the embodiment shown, where the pipe sec-
tion 34 of the barrier is directed upstream, the pipe section
and thus the barrier are intended for being installed into
a pipe section 50 constituting an outlet to the bottom of
the inspection-hole of the sewage pipe system. If the pipe
section 34 of the barrier were directed oppositely, i.e. if
the pipe section 34 of the barrier was directed down-
stream, the pipe section 34 and thus the barrier would
be intended for being installed into a pipe constituting an
outlet from the bottom of the inspection-hole of the sew-
age pipe system.
[0095] During insertion of the pipe section 34 of the
barrier, the upper contact surface 41 is in the configura-
tion where the upper contact surface 41 is situated within
the exterior dimensions of the pipe section 34 of the bar-
rier. Thus, the upper contact surface 41 is not in the way
during insertion of the pipe section 34 of the barrier into
the outlet pipe section 50 of the sewage system.
[0096] When the pipe section 34 of the barrier has been
inserted into the outlet pipe section 50 of the sewage
system, the upper contact surface 41 is activated by ap-
plying a repulsive force to the upper contact surface 41.
The repulsive force is applied as described, i.e. by push-

ing the post 46 downwards, thereby pushing downwards
the bushing 43, and via the lever arm 44 forcing the upper
contact surface 41 upwards towards an Inner circumfer-
ence of the pipe section 50 of the sewage system. When
the upper contact surface 41 is forced upwards, at the
same time the lower contact surface 40 being the inte-
grate part of the pipe section 34 of the barrier is forced
downwards, because a mutual distance between the up-
per contact surface 41 and the lower contact surface 40
is increased when the upper contact surface 41 is forced
upwards.
[0097] As mentioned, in the embodiment shown (see
also fig. 6 and fig. 7) the upper contact surface 41 is
provided with a bead 42, said bead 42 partly of fully pen-
etrating the inner circumference of the pipe section 50 of
the sewage system. The partly or fully penetration by the
bead 42 has the effect, that after installation of the barrier
it is not possible for the barrier to rotate in relation to the
pipe section 50 of the sewage system around a horizontal
axis. Thus, the orientation of the shutters 30,31, i.e. ori-
entated downwards, suspended from the axes or pivot-
ing, will remain the same during and after installation of
the barrier.
[0098] As mentioned, the lever arm 44 is provided with
a stop 44A intended for intended for ensuring a sufficient,
but still not a too extensive insertion of the pipe section
into a pipe section of the sewage pipe system. When the
pipe section 34 of barrier is inserted into the pipe section
50 of the sewage pipe system during the lateral displace-
ment of the barrier, after having been lowered to the bot-
tom of the inspection -hole, the stop 44A will limit the
depth of insertion of the pipe section 34 into the pipe
section 50.
[0099] The stop 44A is provided so that the insertion
of the pipe section 34 into the pipe section 50 is sufficient
for the upper contact surface to obtain a sufficient abut-
ment with the inner surface of the pipe section 50. The
stop 44A is not mandatory to the function and the advan-
tages of the barrier, but the stop 44A is advantageous to
any non -professional person installing the barrier.
[0100] The pipe section 34 of the barrier has a blunt
end 50 facing the pipe section 50 of the sewage system.
The opposite end 52 of the pipe section 34 of the barrier
is shaped having an inclination α leading from a top sur-
face 53 of the pipe section, where the guide pin 47 is
attached, forwards to a bottom surface 54 of the pipe
section 34 and constituting the first contact surface. A
top generatrix leading from the blunt end 51 along the
top surface 53 of the pipe section 34 of the barrier is thus
longer than a bottom generatrix leading from the blunt
end 51 along the bottom surface 54 of the pipe section
34 of the barrier.
[0101] The inclination α of the pipe section 34 results
in the barrier limiting the flow of sewage as little as pos-
sible, when the sewage passes the barrier. As example,
if the sewage enters from a side branch pipe section 55
of the sewage system (see also fig. 15) the sewage may
pass completely freely from the side branch pipe section
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55 to the outlet pipe section 50 of the sewage system.
Decreasing the limitation towards flow of sewage would
not be the case if the pipe section 34 of the barrier had
the same extension along a top generatrix as well as
along a bottom generatrix.
[0102] In the embodiment shown, the inclination a is
shown extending linearly from the top surface 53 of the
pipe section 34, where the guide pin 47 is attached, for-
wards to the bottom surface 54 of the pipe section 34,
said bottom constituting the first contact surface. In al-
ternative embodiments, the Inclination a may be con-
cave, i.e. extending along an upwardly orientated curve,
thereby further decreasing any possible limitation to-
wards the flow of sewage.
[0103] Fig. 16 shows an alternative embodiment of the
other barrier. In fig. 6-15, the pipe section 34 of the barrier
extends along a full circumference, in the embodiment
in fig. 6-15 along a full circumference of a circle.
[0104] The alternative embodiment shown in fig. 16
has the advantage that when the barrier is installed in
the bottom of the inspection-hole of the sewage pipe sys-
tem, the lower part of the pipe section of the sewage
system is not in any way blocked by the pipe section of
the barrier. Thus, the advantage present in the first em-
bodiment shown in fig. 1-5 is also present in the alterna-
tive other embodiment of the barrier shown in fig. 16.
[0105] The extension of the pipe section of the barrier,
i.e. whether the pipe section extends along perhaps the
upper half the full circumference as shown, along per-
haps the upper three quarters of a full circumference, or
along more or less of a full circumference, depends on
the actual application of use, i.e. the type and size of the
pipe section of the sewage system, and also depends on
the necessity of obtaining a satisfactory securing of the
pipe section of the barrier along the Inner circumference
of the pipe section of the sewage system.
[0106] In the embodiments shown in fig. 6-16, the pipe
section 34 of the barrier extends along at least part of a
circular circumference. Other circumferences such as
oval, triangular, square of other polygonal of non-polyg-
onal shapes could also be envisaged. However, in any
of the possible configurations of the pipe section of the
sewage system and the barrier, it may be advantageous
to let the pipe section 34 only extend along part of a cir-
cumference, either circular, non-circular or polygonal.
[0107] The invention is described with reference to dif-
ferent embodiments. The description of the embodi-
ments is however not to be construed as a limitation of
the invention. Other embodiments as the ones described
may be envisaged within the scope of protection.

Claims

1. A barrier for preventing rats or other vermin from
entering a sewage pipe system, said barrier com-
prising

- at least one shutter (1,30,31) pivotally sus-
pended in the barrier about a first axis and hav-
ing a centre of gravity lying under the axis, and
said shutter (1,30,31) being pivotal between a
first angular position (v) in which the at least one
shutter is forming a first relatively larger angle
with the direction of flow and at least substan-
tially barring the aperture of the barrier, and a
second angular position (w) in which the at least
one shutter is forming a second relatively small-
er angle with the direction of flow keeping the
aperture of the barrier at test partly open, and
where
- said barrier intended for being Installed in the
sewage pipe system, and where said barrier is
being provided with a first contact surface (4,40)
for abutting a first circumferential extension of a
sidewall of a sewage pipe, and a second contact
surface (5,41) for abutting a second circumfer-
ential extension of the sidewall of the sewage
pipe, and
- where a distance is relatively smaller between
said first contact surface (4,40) and said second
contact surface (5,41) in a first configuration, in
which first configuration no manually applied
force is present between the first contact surface
(4,40) and the second contact surface (5,41),
and
- where a distance is relatively larger between
said first contact surface (4,40) and said second
contact surface (5,41) in a second configuration,
in which second configuration a repulsive force
is present between the first contact surface
(4,40) and the second contact surface (5,41),
and
- where a manually or automatically applied re-
pulsive force is intended for forcing the first con-
tact surface towards the first circumferential ex-
tension of a sidewall of a sewage pipe and for
forcing the second contact surface towards the
second circumferential extension of a sidewall
of a sewage pipe.

2. A barrier according to claim 1, where said first contact
surface is a contact surface provided at one lateral
side of the barrier, and where said second contact
surface is a contact surface provided at another lat-
eral side of the barrier, and where a repulsive force
applied between the first contact surface and the
second contact surface is intended for providing
abutment of the first contact surface and the second
contact surface with diagonally opposite laterally ori-
entated sections, respectively, of sidewalls of the
sewage pipe system.

3. A barrier according to claim 1, where said first contact
surface is a contact surface provided at a substan-
tially vertical downwards side of the barrier, and
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where said second contact surface is a contact sur-
face provided at a substantially vertical upwards side
of the barrier, and where a repulsive force applied
between the first contact surface and the second
contact surface is intended for providing abutment
of the first contact surface and the second contact
surface with diagonally opposite substantially verti-
cally downwards and upwards orientated sections,
respectively, of sidewalls of the sewage pipe system.

4. A barrier according to any of the preceding claims,
where the first contact surface constitutes an inte-
grate part of the pipe section of the barrier, and where
the second contact surface constitutes an individual
part of the pipe section, and said individual second
contact surface being displaceable in relation to the
first contact surface in a lateral direction in relation
to a longitudinal extension of the pipe section.

5. A barrier according to any of the preceding claims,
where the first contact surface constitutes an inte-
grate part of the pipe section of the barrier, and where
the second contact surface constitutes an integrate
part of the pipe section, and said first contact surface
and said second contact surface being displaceable
in relation to each other in a lateral direction in rela-
tion to a longitudinal extension of the pipe section.

6. A barrier according to any of the preceding claims,
where the first contact surface constitutes an indi-
vidual part of the pipe section of the barrier, and
where the second contact surface constitutes an in-
dividual part of the pipe section, and said first contact
surface and said second contact surface being dis-
placeable in relation to each other in a lateral direc-
tion in relation to a longitudinal extension of the pipe
section.

7. A barrier according to any of the preceding claims,
where either one of or both of the first contact surface
and the second contact surface, when being an in-
dividual of the pipe section, is displaceable by means
of manually applied force exerted on the first contact
surface, and where the manually applied force is in-
tended for being applied vertically downwards and
being diverted laterally, when the contact surface is
being provided at a lateral side of the barrier.

8. A barrier according to any of the preceding claims,
where either one of or both of the first contact surface
and the second contact surface, when being an in-
dividual of the pipe section, is displaceable by means
of manually applied force exerted on the first contact
surface, and where the manually applied force is in-
tended for being applied vertically downwards and
being directly applied to the contact surface, when
the contact surface is provided at a substantially ver-
tical downwards side of the barrier.

9. A barrier according to any of the preceding claims,
where either one of or both of the first contact surface
and the second contact surface, when being an in-
dividual of the pipe section, is displaceable by means
of manually applied force exerted on the first contact
surface, and where the manually applied force is in-
tended for being applied vertically downwards and
being diverted oppositely, when the contact surface
is provided at a substantially vertical upwards side
of the barrier.

10. A barrier for preventing a rat or other vermin from
entering a sewage pipe system, said barrier com-
prising

- a first shutter pivotally suspended about a first
axis and having a centre of gravity lying under
the axis and being pivotal between a first angular
position in which the first shutter is forming an
acute angle with the direction of flow and is at
least substantially barring the aperture of the
sewage pipe, and a second angular position in
which the first shutter is forming a second rela-
tively smaller angle with the direction of flow
keeping the aperture of the barrier at lest partly
open,
- a second shutter placed upstream of the first
shutter and being pivotally suspended about a
second axis and having a centre of gravity lo-
cated under the second axis,
- a first part of a locking mechanism provided as
part of the barrier when being positioned in the
sewage pipe system, said first part of the locking
mechanism being intended for engaging with a
corresponding second part of the locking mech-
anism provided as part of the second shutter,
- where the second part of the locking mecha-
nism, when the second shutter is pivoting in re-
lation to the first shutter around the second axis,
and when the first shutter is in one angular po-
sition, will engage with the first part of the locking
mechanism thereby preventing further pivoting
of the first shutter, and
- where the second part of the locking mecha-
nism, when the second shutter is pivoting in re-
lation to the first shutter around the second axis,
and when the first shutter is in another angular
position, where said other angular position is
substantially different from the one angular po-
sition, also will engage with the first part of the
locking mechanism thereby preventing further
pivoting of the first shutter.

11. A barrier according to claim 10, where said second
axis of the second shutter is being provided as part
of the first shutter so that the second shutter is piv-
otally suspended from the first shutter, and where
the second part of the locking mechanism, when the
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second shutter is pivoting in relation to the first shut-
ter around the second axis will engage with the first
part of the locking mechanism thereby preventing
further pivoting of the second shutter in relation to
the first shutter,

12. A barrier according to claim 10 or claim 11, where
said first part of the locking mechanism is a saw-
tooth-like part of the locking mechanism, and where
the second part of the locking mechanism is a pawl-
like part of the locking mechanism, and where the
pawl-like part is intended for engaging with the saw-
tooth-like part for preventing the further pivoting of
the second shutter in relation to the first shutter.

13. A barrier according to any of the preceding claims,
where exerting a lateral force to either one of or both
of the first contact surface and the second contact
surface is obtained by a manually downwards ap-
plied force, and where diverting of the manually ap-
plied force is obtained by a linkage mechanism with
a first lever arm being operated by the manually ap-
plied force, and a second lever arm operating either
one of or both of the first contact surface and the
second contact surface in a lateral direction.

14. A barrier according to any of the preceding claims,
where exerting a substantially vertical force to the
contact surface, when the contact surface is intend-
ed for abutting a vertical part of the sewage pipe
system, is obtained by a manually downwards ap-
plied force, and where diverting of the manually ap-
plied force is obtained by a linkage mechanism with
a first lever arm being operated by the manually ap-
plied force, and second lever arm operating the con-
tact surface in an upwards direction.

15. A barrier according to any of the preceding claims,
where a pipe section of the barrier has one end in-
tended for facing a pipe section of the sewage sys-
tem, when the barrier is installed in the sewage sys-
tem, and where an opposite end of the pipe section
having an inclination leading from a top surface of
the pipe section to a bottom surface of the pipe sec-
tion 34, said Inclination resulting in a top generatrix
along the top surface is extending farther rearwards
in relation to a sewage flow direction, when the bar-
rier is installed in the sewage system, than an exten-
sion of a bottom generatrix along the bottom surface.

16. A barrier according to any of claims 1-14, where a
pipe section of the barrier has one end intended for
facing a pipe section of the sewage system, when
the barrier is installed in the sewage system, and
where an opposite end of the pipe section having an
inclination leading from a top surface of the pipe sec-
tion to a bottom surface of the pipe section 34, said
inclination resulting in a top generatrix along the top

surface is extending farther forwards in relation to a
sewage flow direction, when the barrier is installed
in the sewage system, than an extension of a bottom
generatrix along the bottom surface.
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