EP 4 538 465 A1

(1 9) Européisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 4 538 465 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
16.04.2025 Bulletin 2025/16

(21) Application number: 23203332.4

(22) Date of filing: 12.10.2023

(51) International Patent Classification (IPC):

E02D 29/14(2006.01)

(52) Cooperative Patent Classification (CPC):

E02D 29/1436

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILT LU LV MC ME MK MT NL

NO PL PT RO RS SE SI SK SM TR
Designated Extension States:

BA

Designated Validation States:

KH MA MD TN

(71) Applicants:
* D & B Ingenieurs B.V.
1901 MA Castricum (NL)
* TBS-SVA Groep B.V.
6031 MZ Nederweert (NL)

(72) Inventors:

« Bakker, Wiebe Jan
1901 MA Castrium (NL)

* Dijkstra, Wietse
1901 MA Castricum (NL)

¢ Theunissen, Jack Elisabeth Marie
6031 MZ Nederweert (NL)

¢ Korten, Frank Cornelis Elisabeth
6031 MZ Nederweert (NL)

(74) Representative: De Vries & Metman

Overschiestraat 180
1062 XK Amsterdam (NL)
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(57) The present disclosure relates to a manhole
cover and plug therefore. Atleast the plug 1 is configured
to selectively close an inspection hole in the manhole
cover 2. To this end the plug 1 comprises a plug body 3 to
be inserted in or arranged over a through hole 14 of

manhole cover 2. The plug body 3 has an inspection
probe passage 4 extending through or along the plug
body 3. Further, the plug body 3 is moveable in a face of
the manhole cover to selectively open the inspection
probe passage 4.
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Description
FIELD

[0001] The present disclosure relates to the field of
manhole covers.

BACKGROUND

[0002] Manhole covers are for example configured to
cover a manhole defining an opening or entrance to a
space from a group comprising at least: a sewer, a tank,
and a storage. Behind such a manhole cover, sometimes
dangerous and even explosive gasses may accumulate,
resulting in a dangerous situation when a person re-
moves the manhole cover from the manhole, forexample
for maintenance.

[0003] The inventors of the present disclosure are
aware of their own previous disclosure in NL-1043688,
which relates to a valve in a manhole cover, enabling the
introduction of an inspection probe through the manhole
cover to detect whether gasses have accumulated be-
hind the manhole cover, i.e. in the manhole. It is noted
here that the in addition, it would be possible to insert a
scope though such a valve, and the present disclosure is
not restricted to any particular type of detector.

[0004] Although the known valve functions properly,
the inventors of the present disclosure have come to
realise that improvements may be achieved relative to
the known valve.

SUMMARY

[0005] The present disclosure relates to a plug that
provides improvements over the prior art.

[0006] To this end a plug is configured to selectively
close an inspection hole in a manhole cover, in that the
plug comprises a plug body and an inspection probe
passage extending through the plug body. The plug body
is moveable in a face of the manhole cover to selectively
open the inspection probe passage.

[0007] In an embodiment, the plug according to this
disclosure may exhibit the feature that the plug body is
configured to be arranged rotatably in the manhole cover.
[0008] In an additional or alternative embodiment, the
plug according to this disclosure may exhibit the feature
that the plug body is liftable from the manhole cover to
expose the inspection probe passage.

[0009] In an embodiment, in which the plug body is
rotatable and liftable, the plug according to this disclosure
may exhibit the feature that the plug body comprises a
thread or ramp at the circumference thereof, while the
manhole cover comprises a counter-thread or ramp to lift
the plug body upon rotation of the plug body in a direction
parallel to the face of the manhole cover.

[0010] In an additional or alternative embodiment, the
plug according to this disclosure may exhibit the feature
that the inspection probe passage comprises a seal. In
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this embodiment, the plug according to this disclosure
may exhibit the feature that the seal comprises a mem-
brane with atleast one slitto accommodate an inspection
probe to extend through the membrane. Additionally or
alternatively, in this embodiment, the seal may comprise
aguide tube mounted on the plug body. Such a guide tube
may be mounted on the plug body via a bracket.
[0011] In an additional or alternative embodiment, the
plug according to this disclosure may exhibit the feature
of at least one spring configured to urge the plug body to
an inspection probe passage closing position.

[0012] In an additional or alternative embodiment, the
plug according to this disclosure may exhibit the feature
of at least one recess in an outward oriented surface
thereof, when arranged in the manhole cover, to accom-
modate a manhole cover lifting tool to manipulate the plug
body therewith for movement of the plug body parallel to
or in the face of the manhole cover.

[0013] Furtherthe presentdisclosure relates to a man-
hole cover configured to cover a manhole defining an
opening or entrance to a space from a group comprising
at least: a sewer, a tank, and a storage, comprising a
through hole in the manhole cover and a plug as dis-
closed herein above and below in or on the through hole.
[0014] In an embodiment, the manhole cover accord-
ing to this disclosure may further comprise a protective
stud at the through hole. Then, the protective stud may
forms a basis for above mentioned spring, to urge the
plug body to the inspection probe passage closing posi-
tion.

[0015] Also, the present disclosure relates to a sewer
system comprising conduits and manholes for access to
the conduits, and a manhole cover on at least one man-
hole.

BRIEF DESCRIPTION OF THE DRAWING

[0016] Inthe appendeddrawing, embodiments of man-
hole covers and plugs and components thereof are
shown in non-limiting embodiments, wherein the same
or similar elements, components and functional aspects
may be designated throughout the drawing with the same
or similar reference signs and wherein:

FIG. 1 exhibits a frontal view of a manhole cover with
a plug;

FIG. 2 exhibits a cross sectional view of the manhole
cover with a plug in FIG. 1;

FIG. 3 exhibits a detail of FIG. 2;

FIG. 4 exhibits a downward perspective view of the
plug of FIGs 1-3;

FIG. 5 exhibits a similar view as FIG. 2, after rotation
of the plug;

FIG. 6 exhibits an upward perspective view of the
plug of FIGs 1-3;

FIG. 7 exhibits a seal, to be mounted under the plug;
FIG. 8 shows aview in the direction of arrow B in FIG.
7; and
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FIGs 9 and 10 exhibit an alternative embodiment, in
exploded views; and

FIG. 11 exhibits a perspective view in the direction of
arrow E in FIG. 2.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] InFIGs. 1- 8 and 11, a first embodiment of the
present disclosure is shown. FIGs 9 and 10 show a
second embodiment in exploded views. The same or
similar aspects, components and functional features in
the first and second embodiments are designated by the
same or similar reference signs, and any differences will
be discussed in the below embodiment description.
[0018] In the first embodiment of figures 1-8 and 11, a
manhole cover 2 on a manhole 15 is provided with a plug
1 arranged in a through hole 14 extending through man-
hole cover 2. Plug 1 is configured to selectively close an
inspection hole in manhole cover 2. The inspection hole
may be defined by the through hole 14, or may be formed
through plug 1.

[0019] When preparing to open a manhole by remov-
ing manhole cover 2, workers may need to be aware of
accumulated gasses in the manhole behind the manhole
cover. A reason for his is that for example in the case of
manhole 15 of a sewer system, explosive or toxic gasses
may accumulate behind manhole cover 2 in manhole 15,
to be released when manhole cover 2 is removed. The
present disclosure facilitates insertion of a probe 17 of an
inspection device, such as a gas sensor.

[0020] To this end plug 1 comprises a plug body 3 and
an inspection probe passage 4 extending through plug
body 3. Plug body 3 is moveable in a face of manhole
cover 2 to selectively open inspection probe passage 4.
This is achieved in the embodiment of FIGs 1-8 and 11 by
a configuration wherein plug body 3 is rotatable in man-
hole cover 2. The orientation of rotation of plug body 3 is
dictated by the feature that the plug body is moveable ina
plane corresponding with or parallel to a surface offace of
manhole cover 2. More in detail, plug body 3 is rotatable
around a rotation axis 20, while seated in through hole 14
of manhole cover 2.

[0021] Plug body 3 is held in through hole 14 of man-
hole cover 2 by arod 18. Rod 18 extends from plug body
3, where rod 18 is inserted into a hole 19, though a stud
16. Stud 16 forms a part of manhole cover 2 or is attached
thereto. At the free end of rod 18, opposite plug body 3, a
shoulder orwidening 21 is provided. The widening 21 can
be formed by a bolt screwed on threaded rod 18. A spring
9 extends between stud 16 and widening 21 at the end of
rod 18. Thus spring 9 pulls plug body 3 into through hole
14, to close the same. Spring 9 is thus configured to urge
plug body 3 to an inspection probe passage 4 closing
position.

[0022] Inadditionto stud 16 forming a basis for spring 9
pulling plug body 3 into the through hole 14, stud 16 also
forms a protection for the underside of the plug body 3
and in particular for a guide tube 11, to be discusses in
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more detail below. Namely, when manhole cover 2 is
manipulated to be removed from manhole 15, while man-
hole cover 2 is very heavy, using a hook shaped tool
inserted inin arecess in an upper surface of the manhole
cover, it is most often dragged from manhole 15 in the
direction of arrow F in FIG. 11. Protective stud 16 is
shaped in the form of a curved bulge to slide manhole
cover 2 over an edge of manhole 15, while protective stud
16 contacts this edge of manhole 15. Thus, the underside
of plug 1 is protected from being damaged as manhole
cover 2 is slid over this edge of manhole 15. Any other
type of protective stud may be employed, which may
preferably have a slide surface, like the shown curved
bulge, in a direction F in which manhole cover 2 is ex-
pected to the dragged from manhole 15 over an edge
thereof. With plug 1 centrally positioned in manhole cover
2, a cross shaped or semi-spherical bulging stud may be
provided.

[0023] In the first embodiment, plug body 3 is liftable
from manhole cover 2 to expose the inspection probe
passage 4 at a circumference of plug body 3. When plug
body 3 is rotated around axis 20 in the plane or face or
surface of manhole cover 2, or parallel thereto, it is raised
from through hole 14. To achieve this, on a side of plug
body facing through hole 14, a ramp 5 is provided. A
corresponding counter ramp 6 is provided on manhole
cover 2, wherein plug body 3 is raised when rotated,
against a pulling force of spring 9. Plug body 3 comprises
ramp 5 at the circumference thereof, and facing away
from plug body 3. Alternative configurations may be
applied. For example, a screw thread may be provided
onaside of plug body 3, with a counter screw thread on an
inside of through hole 14. When plug body 3 is lifted from
manhole cover 2 upon rotation of the plug body 3 in a
direction parallel to the face of the manhole cover 2, an
entrance between the side of plug body 3 and an edge of
through hole 14 is opened for inserting an inspection
probe 17.

[0024] The inspection probe passage 4 comprises a
seal 7. Seal 7 may comprise a guide tube 11, which is
mounted via a bracket 12 on plug body 3 on the side
thereof facing the through hole 14 in manhole cover 2. A
screw 22 may be used to mount bracket 12 to plug body 3
in the direction indicated by arrow D extending between
FIGs 7 and 6. To prevent gas leakage, guide tube 11
houses a membrane 8 with a slit 10. When inserting
inspection probe 17 through guide tube 11, inspection
probe 17 will poke through slit 10, and when withdrawing
inspection probe 17 out of guide tube 11, membrane 8
with slit 10 therein acts as a scraper to remove any
material clinging to inspection probe 17.

[0025] In a side of plug body, facing away from man-
hole cover 2, at least one recess 13 is formed. Because
recess 13 is provided in an outward oriented surface
thereof, opposite manhole 15, a manhole cover lifting
tool - usually a bar with a hook on one end and ahandle on
the other - may be inserted into such recess 13. Then he
manhole cover lifting tool can be operated to manipulate
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and rotate plug body 3 therewith. The movement of plug
body 3 is thus parallel to or in the face of manhole cover 2
and rotational. Thus, the same tool may be used to rotate
plug body 3 that is also used to engage manhole cover 2
in similar recesses 13 arranged in the top surface of
manhole cover 2in FIG. 1, tolift and / or drag so engaged
manhole cover 2 from manhole 15.

[0026] Inthe embodiment of FIGs 9 and 10, which are
exploded views, manhole cover 2 comprises though hole
14, over which plug body 3 extends. Plug body 3 is a disc
that is rotatable around axis 20, along which a rotation
shaft. In use, plug body 3 is arranged directly on top of
manhole cover 2 with spring 9 arranged there between,
where in this embodiment spring 9 is helical, to urge plug
body 3 to a rotational position opposite arow C. When
disc shaped plug body 3 is rotated in the direction of arrow
C, for example using any tool that fits inside inspection
probe passage 4 extending through plug body 3, the
operator may align, allowing inspection probe 17 to be
inserted into manhole 15. To this end, another engage-
ment point (e.g. a limited depth hole) may be provided to
insert any tool, and prevent such a tool may block the
inspection probe passage 4 from insertion by the inspec-
tion probe 17.

[0027] For convenience, manhole cover 2 and rotata-
ble plug body 3 may be provided with indicators in the top
surface thereof to allow the operator to easily determine
when alignment of inspection probe passage 4 and
through hole 14 has been achieved, to then proceed with
insertion of inspection probe 17.

[0028] Eitherofboth ofinspection probe passage 4 and
through hole 14 may house a membrane 8 with a slit 10
like in the first embodiment in figure 8.

[0029] Optionally, inthe embodiment of FIGs 9 and 10,
it may also be possible to lift or raise plug body 3 off
manhole cover 2, by employing a similar configuration as
in FIG. 3, with a pull rod 18 and spring between manhole
cover 2 and widening 21 on pulling rod 18. The possibility
of lifting plug body 3 off of manhole cover 2 may serve for
access to helical spring 9.

[0030] Furtheroptionally, acombination of part-circular
pin and track is provided between body 3 and manhole
cover 2, to define extreme positions of body 3 and man-
hole cover 2 relative to one another, and align inspection
probe passage 4 and through hole 14 in one of these
extreme positions.

[0031] Inanotherembodiment, plug body 3 may swivel
around an axis that is arranged off-center relative to plug
body 3, to cover or provide access to through hole 14,
depending on the swivel position.

[0032] Itis apparent that the present disclosure allows
for a considerable simplification relative to at least the
above acknowledged prior publication in the name of the
same inventors as of the present disclosure.

[0033] As is apparent from the above disclosure of
embodiments of plugs 1, the disclosure equally relation
to a combination or assembly of such plugs with manhole
covers 2, configured to cover a manhole defining an
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opening or entrance to a space from a group comprising
at least: a sewer, a tank, and a storage. Alternatively, it's
possible to define the disclosure in terms of a kit-of-parts
comprising a plug and a manhole cover. Likewise, a
sewer system comprising conduits and manholes for
access to the conduits is beneficially improved when
deploying therein manhole covers 2 with plugs 1 accord-
ing to the present disclosure on at least one manhole.
[0034] The terminology used herein is for the purpose
of describing particular embodiments only and is not
intended to be limiting of the invention. As used herein,
the singular forms "a," "an," and "the" are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms "comprises" and/or "comprising,” when used in this
specification, specify the presence of stated features,
integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0035] The corresponding structures, materials, acts,
and equivalents of all means or step plus function ele-
ments in the claims below are intended to include any
structure, material, or act for performing the function in
combination with other claimed elements as specifically
claimed. The description of embodiments of the present
invention has been presented for purposes of illustration,
but is not intended to be exhaustive or limited to the
implementations in the form disclosed. Many modifica-
tions and variations will be apparent to those of ordinary
skill in the art without departing from the scope and spirit
of the present invention. The embodiments were chosen
and described in order to best explain the principles and
some practical applications of the present invention, and
to enable others of ordinary skill in the art to understand
the present invention for various embodiments with var-
ious modifications as are suited to the particular use
contemplated.

Claims

1. Aplug (1) configured to selectively close an inspec-
tion hole in a manhole cover (2), comprising:

- a plug body (3);

- an inspection probe passage (4) extending
through or along the plug body (3);

- wherein the plug body (3) is moveable in a face
of the manhole cover to selectively open the
inspection probe passage (4).

2. Theplug according to claim 1, wherein the plug body
(3) is configured to be arranged rotatably in the
manhole cover (2).

3. The plug according to claim 1 or 2, wherein the plug
body (3) is liftable from the manhole cover (2) to
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expose the inspection probe passage (4).

The plug according to claims 2 and 3, wherein the
plug body (3) comprises a thread or ramp (5) at the
circumference thereof, while the manhole cover (2)
comprises a counter-thread or ramp (6) to lift the plug
body (3) upon rotation of the plug body (3) in a
direction parallel to the face of the manhole cover (2).

The plug according to any of the preceding claims,
wherein the inspection probe passage (4) comprises
a seal (7).

The plug according to claim 5, wherein the seal (7)
comprises a membrane (8) with atleast one slit (9) to
accommodate an inspection probe to extend
through the membrane.

The plug according to claim 5 or 6, wherein the seal
(7) comprises a guide tube (11) mounted on the plug
body (3).

The plug according to claim 7, wherein the guide tube
(11) is mounted on the plug body (3) via a bracket
(12).

The plug according to any of the preceding claims,
further comprising at least one spring (9) configured
to urge the plug body (3) to an inspection probe
passage (4) closing position.

The plug according to any of the preceding claims,
further comprising at least one recess (13) in an
outward oriented surface thereof, when arranged
in the manhole cover (2), to accommodate a man-
hole cover lifting tool to manipulate the plug body (3)
therewith for movement of the plug body (3) parallel
to or in the face of the manhole cover (2).

A manhole cover (2) configured to cover a manhole
defining an opening or entrance to a space from a
group comprising at least: a sewer, a tank, and a
storage, comprising a through hole (14) in the man-
hole cover (2) and a plug (1) according to any of the
preceding claims in or on the through hole (14).

The manhole cover according to claim 11, further
comprising a protective stud (16) at the through hole
(14).

The manhole cover according to claim 12, wherein
the protective stud (16) forms a basis for the spring
(9) of claim 9, to urge the plug body (3) to the
inspection probe passage (4) closing position.

A sewer system comprising conduits and manholes
for access to the conduits, and a manhole cover (2)
according to claim 11, 12 or 13 on at least one
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manhole.
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Fig. 1
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