
1  Device for closing an opening, particularly a
street manhole According to an aspect of the present
invention, there is  provided a device for closing an
opening, particularly a  street manhole, of the type
that comprises a frame; a cover articulated relative
to the frame around a  first horizontal axis via at
least one first hinge between an  open position and a
closed position, this hinge comprising a  cover
knuckle and a cooperating frame knuckle; - a locking
device having a locked configuration in which  the
cover is in a first position relative to the frame and
is  maintained in a locked-open position, and an
unlocked  configuration in which the cover is in a
second position  relative to the frame, wherein the
cover can be pivoted around  the first axis,
characterized in that the said first hinge (14) is
designed to  permit pivoting of the cover (6), while
bearing on the frame (4), around  a second axis (Y-Y)
that extends substantially perpendicularly relative
to the said first axis (X-X) and horizontally in the
mounted condition of  the device (2), and in that the
cover (6) is designed to be moved from the  said first
position relative to the frame toward the said second
position  relative to the frame and vice versa by
pivoting the cover (6) around the  said second axis
(Y-Y). It relates in particular to cast-iron street
manholes.  There are known street manholes whose cover
can be locked  on the frame in open position. Such a
manhole is described in  European Patent B 0391825.
That manhole comprises a frame and a sealing lid. Via
a  



hinge, the sealing lid is articulated to the frame
between a  closed position and an open position. The
sealing lid can be locked in a locked-open position
by a vertically downward displacement relative to the
frame.  In this position, two plane and generally
vertical blocking la  surfaces of the sealing lid and
of the frame are applied  against one another in each
hinge, thus preventing inadvertent  closing of the
sealing lid. In order to unlock the sealing lid before
reclosing it on  the frame, the sealing lid must be
lifted until the respective  two blocking surfaces are
no longer in contact with one  another. Because the
sealing lid is massive, a large lifting  force is
necessary. 2  The object of the present invention is
to alleviate this disadvantage and to propose a device
whose cover can be locked  in locked-open position
while requiring a relatively small  lifting force for
unlocking the cover prior to pivoting it in  closing
direction. For this purpose, the present invention
seeks to provide  a device of the aforesaid type,
characterized in that the said  first hinge is
designed to permit pivoting of the cover, while
bearing on the frame, around a second axis that
extends  substantially perpendicularly relative to the
said first axis  and horizontally in the mounted
condition of the device, and  in that the cover is
designed to be moved from the said first  position
relative to the frame toward the said second position
relative to the frame and vice versa by pivoting the
cover  



around the said second axis. According to other
embodiments, there is provided with  one or more of
the following characteristics: - the cover is
articulated to the frame via a second  hinge
comprising a cover knuckle and a frame knuckle, and
the  locking device is formed by this second hinge,
which is  designed to lock and unlock the cover in its
open position by  displacement of its cover knuckle
relative to its  corresponding frame knuckle in a
substantially radial  direction relative to the said
first axis; - the device defines a plane of gravity
containing the  center of gravity of the cover,
extending perpendicularly to  the said first axis and
intersecting the said first axis at a  reference
point, this reference point and the said second axis
defining a first distance, the cover has an end point,
which  defines a maximum lever arm relative to the
said second axis,  measured along the said first axis,
and a second distance, 3  measured along the said
first axis between this end point and  the said second
axis, is longer than the said first distance; - the
said second distance is longer than three times the
said first distance; the said first distance is
shorter than a third  distance between the said second
hinge and the said second  axis; - relative to the
said second axis, the said reference  point and the
said second hinge are disposed on the same side  of
the said first axis; - the said second hinge is
designed to be locked by  



displacement of its cover knuckle substantially
vertically  downward in the mounted condition of the
device; the frame knuckles are formed by seats that
are  upwardly open in the mounted condition of the
device, and the  cover knuckles are formed by pivots
connected to the cover; - the seat of the said second
hinge has a depth greater  than the depth of the seat
of the said first hinge, measured  vertically relative
to the said first axis; the seat of the said first
hinge is provided with a  bottom wall on which there
bears the cover knuckle of the said  first hinge, and
the seat of the said second hinge is provided  with an
opening and a blocking surface designed to cooperate
with the pivot of the said second hinge when the
second hinge  is in locked position; the cover has
circular general shape; 4  the cover has triangular
general shape and the said first hinge and the locking
device are disposed on the same  side of the triangle;
- the triangle is a right triangle, the said same side
of  the triangle being one side of the right angle of
the  triangle, and the locking device is situated
closer to the  other side of the right angle than the
said first hinge; - the cover is a sealing lid; and -
the locked-open position and the closed position
define  an angle of substantially 90 between one
another. The invention will be better understood upon
reading the  description hereinafter, given solely by
way of example and  with reference to the attached
drawings, wherein: 



Fig. 1 is a face view of a street manhole according to
the invention, the sealing lid being in its open
position, in  unlocked condition; - Fig. 2 is a view
analogous to that of Fig. 1, the  sealing lid being in
its locked-open position; - Figs. 3A and 3B are
overhead views of the seats of the  hinges of the
manhole according to the invention, the sealing  lid
not being illustrated; - Fig. 4 is a cross-sectional
view along line IV-IV of  Fig. 3B, the sealing lid
being in its closed position; - Fig. 5 is a
cross-sectional view along line V-V of Fig.  3B, the
sealing lid being in its maximum opened position; -
Fig. 6 is a cross-sectional view along line VI-VI of
Fig. 3B, the sealing lid being in its open position,
in locked  condition; Fig. 7 is a cross-sectional view
along line VII-VII of  Fig. 3A; and 5  Fig. 8 is a
schematic view of a second embodiment of a  manhole
according to the invention. Fig. 1 illustrates a
street manhole according to the  invention, denoted by
the general reference 2. This manhole 2 is provided
with a frame 4 and a sealing  lid 6, both made of cast
iron. Relative to frame 4, sealing  lid 6 is
articulated around a first generally horizontal axis
X-X. Frame 4 is provided with a base member 8, which
defines a  circular opening 10 (Figs. 4 to 6). In the
mounted condition  of manhole 2, this opening 10 is
placed in the extension of a  



conduit (not illustrated) or shaft whose axis is
generally  vertical. Base member 8 is provided on the
inside circumference of  opening 10 with an inside
peripheral projection 12, on which  there is disposed
an elastomeric seal (not illustrated). This
projection 12 serves as bearing surface for the
sealing lid  when this is in closed position. Sealing
lid 6 has the general shape of a circular disk,  whose
diameter corresponds approximately to the diameter of
opening 10. The sealing lid has a center of gravity G
(see  Figs. 1 and 2), a dead weight P and, measured in
the direction  of axis X-X, a dimension E that in this
case corresponds to  the diameter of the sealing lid.
Manhole 2 is also provided with first and second
hinges  14, 16, which connect the sealing lid to the
frame and ensure  articulation of sealing lid 6
relative to frame 4, ensuring  articulation of sealing
lid 6 relative to frame 4 around axis  X-X. Thus
sealing lid 6 can be displaced between a maximum
opened position, in which the sealing lid is pivoted
by  approximately 110 relative to the horizontal (Fig.
5) while  being maintained in stable bearing
condition, and a closed  position in which the sealing
lid is generally horizontal  (Fig. 4), via an open
position, in which the sealing lid is  generally
vertical (Fig. 6). 6  Each of the hinges 16, 14
comprises a sealing lid knuckle 18, 20 integral with
sealing lid 6 and a frame knuckle 22, 24  integral
with frame 4. Second hinge 16 forms a device for
locking sealing lid 6  



in its locked-open position. This hinge 16 has an
unlocked  configuration (Fig. 1), in which the sealing
lid can be  displaced from its locked-open position to
its closed  position, and a locked configuration
(Figs. 2 and 6), in which  sealing lid 6 is maintained
in its locked-open position and  cannot pivot around
axis X-X. First hinge 14 does not have any means for
locking  sealing lid 6 in open position, and in
addition is designed to  permit pivoting of sealing
lid 6 around a second axis Y-Y when  sealing lid 6 is
in its locked-open position. Second axis Y-Y  extends
substantially horizontally in the mounted condition of
manhole 2, perpendicularly relative to axis X-X, and
extends  through first hinge 14. This pivoting of
sealing lid 6 around  axis Y-Y moves second hinge 16
from its locked configuration  to its unlocked
configuration and vice versa. When sealing lid 6 is in
its locked-open position with  second hinge 16 in its
unlocked configuration, manhole 2  defines a plane of
gravity P-P that contains the center of  gravity G and
that extends perpendicularly relative to axis X- X.
This plane P-P intersects axis X-X at a reference
point L.  The distance between this reference point L
and second axis Y- Y is denoted by dl. This distance
d, is measured in the  direction of axis X-X. The
distance d, is longer than 0 and  preferably ranges
between 0.1 times and 0.5 times the  dimension E. 7
Relative to second axis Y-Y, the reference point L is
located on the same side of axis X-X as hinge 16. In
addition, the manhole defines a second distance d2,  



which is the distance between axis Y-Y and an end
point H of  sealing lid 6. End point H is formed by
that end of the  sealing lid which defines a maximum
lever arm relative to axis  Y-Y, measured along axis
X-X. Preferably, the distance d2 is  longer than three
times the distance di. Consequently, when sealing lid
6 is grasped close to  point H in order to pivot it
around axis Y-Y for the purpose  of guiding hinge 16
from its locked configuration to its  unlocked
configuration,. the needed lifting force F is smaller
than the dead weight P of the sealing lid in the ratio
dl/d3  (Fig. 1). In the present case, each of the
sealing lid knuckles 18,  20 is composed of a pivot
26, 28, while each of the frame  knuckles 22, 24 is
composed of a seat 30, 32 for receiving the
associated pivot. Each of the seats 30, 32 is composed
of an upwardly open  cavity (Figs. 3A and 3B). As is
evident from Fig. 3B, seat 30 of second hinge 16 is
generally L-shaped when viewed from above. A first
portion 34  of seat 30, which opens into opening 10
and forms a first leg  of the L, has a depth smaller
than the rest of seat 30. A  second central portion 36
of seat 30 comprises a hole passing  completely
through the thickness of the frame. A third portion
38 of the seat, forming the other leg of the L, is
divided  into two regions 40, 42. First region 40
extends away from first portion 34. It  has (Figs. 4
to 6) a bottom profile 44 in the form of a  partial
cylinder with circular cross section, whose axis 8  



coincides with axis X-X. This profile 44 constitutes a
hinge  surface that forms a cam for pivot 26. A first
lip 46 forms an  upper rim of this region 40 and
partly straddles bottom  profile 44. Second region 42
is disposed between first region 40 and  first portion
34 of the seat. This region 42 comprises a  through
hole 48 for receiving pivot 26 when hinge 16 is in its
locked configuration. (Fig. 6). At the interface
between the  two regions 40, 42, seat 30 forms a plane
blocking surface 50,  which extends vertically. A
second lip 52 forming an upper rim of this second
region 42 is disposed opposite first lip 46 and is
equipped  with a blocking surface 53, which is
directed toward this lip  46. Relative to plane P-P
(see Fig. 3A), seat 32 of first  hinge 14 is
substantially symmetrical to seat 30 of second  hinge
16, such that third portion 38 of second seat 32
extends  along axis X-X on the side opposite first
seat 30. The elements of this seat 32 corresponding to
the  elements of seat 30 are denoted by like
references. As a  difference, third portion 38 of this
seat 32 has a bottom wall  54 which is disposed in
second region 42 and which extends  from first region
40 to first portion 34 of seat 32. This  bottom wall
54 is joined substantially tangentially to the
cam-forming hinge surface constituted by bottom
profile 44,  such that this seat 32 does not have an
opening 48 and  therefore does not have a blocking
surface 50. As a consequence, seat 30 of second hinge
16 has a depth  greater than the depth of seat 32 of
first hinge 14, as  



measured vertically relative to axis X-X in the
mounted  condition. 9  Pivot 26 of second hinge 16 is
fixed to sealing lid 6 via a connecting portion 60
that projects from the rim of sealing  lid 6 and is
integral therewith. Pivot 26 extends  substantially
perpendicularly to connecting portion 60,
substantially in the plane of sealing lid 6.
Connecting portion 60 is provided with a bearing
surface  61 that extends at about 45 relative to pivot
26. In the open  condition of sealing lid 6, and when
second hinge 16 is in its  locked configuration,
bearing surface 61 is applied against an  upper rim of
seat 30 (see Fig. 2). The distance between the  point
at which bearing surface 61 bears on seat 30 and axis
Y- Y, measured along axis X-X, is denoted by d3. The
distance di  is shorter than the distance d3.
Connecting portion 60 is also provided with a blocking
surface 53A extending parallel to the general plane of
sealing  lid 6. Blocking surface 53A is designed to
cooperate with lip  52 along the surface 53 thereof
when sealing lid 6 is in  locked-open position.
Connecting portion 60 is also provided  with an
undercut 69 for passage of lip 52 along the axis. of
pivots 26 in order to permit pivoting of the sealing
lid in  closing direction. Undercut 69 is machined
into blocking surface 53A. Pivot 26 has substantially
cylindrical shape. It has a  hinge surface 62 which is
complementary to the hinge surface  of seat 44 and
which is directed toward a side opposite  sealing lid
6. Pivot 26 also has a flat blocking surface 64  



which is joined to hinge surface 62, and which extends
parallel to the general plane of the sealing lid. This
blocking surface 46 is intended to come into contact
with flat  blocking surface 50 of seat 30 when sealing
lid 6 is in  locked-open position. 10  Pivot 28 of
first hinge 14 is fixed to sealing lid 6 by a
connecting portion 66 and, relative to plane P-P, is
symmetrical to pivot 26 of second hinge 16. It will be
noted  that the generating lines of the hinge surfaces
of pivots 26,  28 are identical. Street manhole 2
according to the invention functions in  .the
following manner. Initially, sealing lid 6 is in its
horizontal closed  position on the frame (Fig. 4). In
order to open manhole 2, sealing lid 6 is pivoted
upward. In a first step, it pivots around axis X-X by
cooperation of the hinge surfaces of each of the two
hinges  14, 16. Pivots 28, 26 are then located
substantially in first  regions 40 of the seats. When
sealing lid 6 is in its locked-.  open position, or in
other words pivoted by 90 relative to  its closed
position, pivoting is continued beyond this  position
to its maximum opened position (Fig. 5). Connecting
portions 60, 66 are then applied against the upper
rims of  seats 30, 32, and pivots 26, 28 are pushed
toward the second  regions 42 of seats 30, 32. When
pivot .26 of second hinge 16  is located above opening
48, sealing lid 6 pivots around axis  Y-Y while
bearing on bottom wall 54 via pivot 28, and pivot 26
penetrates partly into opening 48 until it becomes
applied  



against that surface of the frame which is located
opposite  blocking surface 50, while its connecting
portion 60 is  applied against lip 46 (Fig. 5)_ The
sealing lid is locked by  pivoting it back toward its
locked-open position, pivot 26  then penetrating
completely into opening 48. In this way,  second hinge
16 is in its locked configuration. In this position,
blocking surfaces 50, 64 as well as 53,  53A are
applied against one another (Fig. 6), thus preventing
11  any inadvertent closing of sealing lid 6. Manhole
2 is then  disposed in the configuration illustrated
in Fig. 2. In order to close sealing lid 6 once again,
it is  sufficient to grasp it and pivot it upward
around axis Y-Y;  causing pivot 26 to be drawn out of
opening 48 and thus second  hinge 16 to be moved into
its unlocked configuration (Fig. 1).  Given that
sealing lid 6 bears via its pivot 28 on bottom wall
54 of first hinge 14 during this pivoting movement
around axis  Y-Y, the pivoting force necessary to
release pivot 26 from  opening 48 is smaller than the
dead weight P of the sealing  lid. The device for
locking the sealing lid in its open  position can be
composed of other means. For example, it may  comprise
a projection disposed on the sealing lid in such a
way that, when the sealing lid is pivoted into its
locked-open  position, the said projection slides
snugly into a  corresponding cavity machined into the
frame. Fig. 8 illustrates a second embodiment of the
manhole  according to the invention. Only the
differences compared with  the aforesaid manhole will
be described, like elements being  



denoted by like references. Sealing lid 6 has the
general shape of a right triangle,  such that its
center of gravity G is not situated midway  between
the two hinges 14, 16 disposed at the ends of the same
side of the right angle of the right triangle.
Advantageously,  the first hinge 14, defining pivoting
axis Y-Y, is situated at  the position of one corner
of the triangle. Consequently, the  sealing lid can be
easily grasped at a free corner 70 of the  triangle,
located at the distance d2 from first hinge 14, then
pivoted around axis Y-Y in such a way as to move
second hinge 12  16 into its unlocked configuration.
Pivoting of sealing lid 6  then necessitates a small
pivoting force. In addition, by virtue of the geometry
of the sealing  lid, the fact that the lifting force
is no longer applied to  the center of gravity has no
influence on unlocking in this  case, because only one
of the hinges is used for locking. In general, in the
case in which the triangle is not an  isosceles
triangle, first hinge 14 is disposed close to a
corner whose angle is smaller than the angle of the
corner  associated with locking device 16. As an
alternative embodiment, the sealing lid can be
provided with a single connecting portion equipped
with two  pivots projecting from both sides of the
connecting portion,  only one of these pivots being
locked in locked-open position  on both sides thereof.
The invention is applicable to street or sidewalk
manholes, of cast iron for example, to devices such as
trashracks for capping sewer inlets, and to devices
such as  



trapdoors for closing technical inspection chambers of
an  underground cable network. 13  CLAIMS 1. A device
for closing an opening, particularly a street
manhole, of the type that comprises - a frame - a
cover articulated relative to the frame around a
first horizontal axis via at least one first hinge
between  an open position and a closed position, this
hinge  comprising a cover knuckle and a cooperating
frame  knuckle; - a locking device having a locked
configuration in  which the cover is in a first
position relative to the  frame and is maintained in a
locked-open position, and an  unlocked configuration
in which the cover is in a second  position relative
to the frame, wherein the cover can be  pivoted around
the first axis, characterized in that the said first
hinge is  designed to permit pivoting of the cover,
while bearing on  the frame, around a second axis that
extends  substantially perpendicularly relative to the
said first axis  and horizontally in the mounted
condition of the device, and  in that the cover is
designed to be moved from the said first position
relative to the frame toward the said  second position
relative to the frame and vice versa by  pivoting the
cover around the said second axis. 2. A device
according to claim 1, characterized in that  the cover
is articulated to the frame via a second hinge  



comprising a cover knuckle and a frame knuckle, and in
that  the locking device is formed by this second
hinge, which is  designed to lock and unlock the cover
in its open position by  displacement of its cover
knuckle relative to its  corresponding frame knuckle
in a substantially radial  direction relative to the
said first axis. 14  3. A device according to claim 1
or 2, characterized in that the device defines a plane
of gravity  containing the center of gravity of the
cover,  extending perpendicularly to the said first
axis and  intersecting the said first axis at a
reference  point, this reference point and the said
second axis defining a first distance, in that the
cover has an end point,  which defines a maximum lever
arm relative to the said second  axis, measured along
the said first axis, and in that a second  distance,
measured along the said first axis between this end
point and the said second axis, is longer than the
said first  distance. 4. A device according to claim
3, characterized in that  the said second distance is
longer than three times the  said first distance. 5. A
device according to claim 3 or 4, characterized in
that the said first distance is shorter than a third
distance between the said second hinge and the said
second axis. 6. A device according to one of claims 3
to 5,  characterized in that, relative to the said
second axis,  the said reference point and the said
second hinge  



are disposed on the same side of the said first axis.
7. A device according to any one of claims 2 to 6,
characterized in that the said second hinge is
designed  to be locked by displacement of its cover
knuckle  substantially vertically downward in the
mounted condition of  the device. 15  8. A device
according to claim 7, characterized in that the frame
knuckles are formed by seats that  are upwardly open
in the mounted condition of the device, and  in that
the cover knuckles are formed by pivots connected to
the cover. 9. A device according to claim 8,
characterized in that  the seat of the said second
hinge has a depth greater than the depth of the seat
of the said first hinge,  measured vertically relative
to the said first axis. 10. A device according to
claim 9, characterized in that  the seat of the said
first hinge is provided with a  bottom wall on which
there bears the cover knuckle of the said  first
hinge, and in that the seat of the  said second hinge
is provided with an opening and a  blocking surface
designed to cooperate with the pivot  of the said
second hinge when the second hinge  is in its locked
position. 11. A device according to any one of claims
1 to 10,  characterized in that the cover has circular
general shape 12. A device according to any one of
claims 1 to 10,  characterized in that the cover has
triangular general  shape and in that the said first
hinge and the locking  



device are disposed on the same side of the triangle.
13. A device according to claim 12, characterized in
that  the triangle is a right triangle, the said same
side of the  triangle being one side of the right
angle of the triangle,  and in that the locking device
is situated closer to the  other side of the right
angle than the said first hinge, 16  14. A device
according to any one of the preceding claims,
characterized in that the cover is a sealing lid. 15.
A device according to any one of the preceding
claims, characterized in that the locked-open position
and the  closed position define an angle of
substantially 90 between  one another. 


