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@ A method of manufacturing a cover (11) for use in an
assembly (10) of the kind specified comprising the steps of
permanently connecting together a plurality of cover peri-
meter parts (182} to provide a cover perimeter {18}, each part 10
{18a) being of substantially L configuration in section having, 18 4
in use, an upstanding limb and an inwardly extending limb a2
including a horizontal portion (H), selecting a reinforcing

member or reinforcing members (50, 52, 62) to achieve a 12
desired load-bearing capacity of the cover (11) locating the "
reinforcing member or members (50, 562, 62) within the cover

perimeter (18), engaging at least a part of the or each
reinforcing member with the inwardly extending limb of the i
L-shaped cover perimeter, casting concrete (60) or other
settable material into the area bounded by the cover
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perimeter (18) to cover at least part of the reinforcing 5 522 5
member or members (50, 52, 62) and permitting the concrete 123 . w6
{60) or other settable material to set. U W
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Title: "Improvements in or relating to cover and frame
assemblies™

This invention relates to a cover and frame assembly
of the type comprising a frame, adapted to be embedded in
the ground over a sump, sewer, manhole or other access
opening, herein referred to as an opening, and a cover,
adapted to be located within the frame to close the
opening, the cover having a perimeter infilled with
conerete or other settable material, and reinforcing
means for reinforcing the settable material. Such an
assembly will be referred to hereinafter as "of the type
specified".

Previously, such an assembly has only been used in
applications where the loading to which the cover is
subjected is low, for example in pedestrian areas such as
footpaths or the like, where the loading on the cover is
unlikely to exceed the equivalent of 20kN wheel loading
as defined in British Standard 497 when applied to a
grade A manhole cover or gully grating. In applications
where higher loading capabilities are required, con-
ventional substantially entirely iron cast cover and
frame assemblies have been used.

Objects of the present invention are to provide a
new or improved method of manufacturing a cover for use
in a cover and frame assembly of the kind specified which
facilitates the production of a range of covers, and a
new or improved cover and frame assembly of the kind
specified.

According to one aspect of the invention, we provide

a method of manufacturing a cover for use in an assembly
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of the type specified comprising the steps of permanently
connecting together a plurality of cover perimeter parts
to provide a cover perimeter, each part being of substan-
tially L configuration in section having, in use, an
upstanding limb and an inwardly extending limb including
a horizontal portion, selecting a reinforcing member or
reinforcing members to achieve a desired load-bearing
capacity of the cover, locating the reinforcing member or
members within the cover perimeter engaging at least a
part of the or each reinforcing member with the inwardly
extending limb of the L-shaped cover perimeter, casting
concrete or other settable material into the area bounded
by the cover perimeter to cover at least part of the
reinforcing member or members, and permitting the
concrete or other settable material to set.

It has been found that by selecting an appropriate
reinforcing member or members, a cover having a load
bearing capacity of up to the equivalent of 50kN wheel
loading can be produced due to the configuration of the
cover, thus permitting a cover and frame assembly of the
kind specified to be used in applications where very high
loadings are encountered.

Thus a greater range of covers of differing load-
bearing capacity may be produced than previously utilis-
ing identical cover perimeter parts, the only different
component or components required for providing different
covers of the range, being the reiﬂforcing member or
members. Thus, during production, covers can be produced
up to an advanced stage of production and then adapted to
suit the desired load-bearing capacity by engaging a
selected reinforcing member or members with the hori-
zontal limb of the cover perimeter.

For example, a 1lightweight cover of 1light load-
bearing capacity, i.e. having a load bearing capacity of
up to the equivalent of 3kN wheel loading, for use, for
example, in pedestrian applications, may be produced by
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providing a matrix of elongate reinforcing members which
are embedded in the cast concrete or other settable
material.

A medium load-bearing capacity cover, i.e. having a
load bearing capacity of up to the equivalent of 20kN
wheel loading may be produced by providing a shallow plate
reinforcing member, i.e. a plate member which, in use,
does not extend downwardly beyond the frame, the shallow
plate member extending across substantially the entire
area bounded by the cover perimeter.

A high load-bearing capacity cover, i.e. having a
load bearing capacity of up to the equivalent of 50kN
wheel loading may be produced by providing a deep plate
reinforecing member, i.e. a plate member which, in use,
extends downwardly below the frame into the manhole,
sewer, sump or other access opening, the deep plate
member extending across substantially the entire area
bounded by the cover perimeter.

If desired a reinforcing plate and a matrix of
elongate reinforcing members may be provided to achieve a
particular load-bearing capacity.

In each case, the ends of the elongate reinforcing
members and/or the periphery of the reinforcing plate may
be attached to the inwardly extending 1imb of the
L-shaped cover perimeter by welding, or any other means.

The inwardly extending limb of the L-shaped cover
perimeter may have an upwardly projecting ridge in the
upper surface of the limb thereby providing a correspond-
ing recess in the 1lower surface of the 1limb, and the
reinforcing member or members may be attached to the
ridge.

For example, where a matrix of elongate reinforcing
members are selected, the ends of the members may be
welded to the ridge, or where the reinforcing member
comprises a shallow or deep plate, the plate may have a

recess in the periphery thereof of corresponding con-
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figuration to the ridge, and the ridge of the cover
perimeter may be received within the recess of the plate
periphery. In the latter case, the plate may also be
welded in position for greater rigidity if required.

The cover may be made from four perimeter parts cut
to length, and mitred and welded at the corners to
produce a cover of the required size.

According to a second aspect of the invention, we
provide a cover and frame assembly of the kind specified
having a cover manufactured by a method according to the
first aspect of the invention.

According to a third aspect of the invention, we
provide a cover and frame assembly of the kind specified,
the cover having a socket part with an upwardly facing
abutment, a first connecting element received within the
socket and engaged with said upwardly facing abutment,
the cover being perforated beneath the socket part, the
frame having a second connecting element captively assoc-
iated with an upwardly facing part of the frame, the
second connecting element being received within the per-
foration of the cover and the first and second connecting
elements co-operating to connect the cover to the frame.

The cover may be made in accordance with the first
aspect of the invention.

The socket part may be provided in a boss, which may
be made as a casting, and engaged by welding or any other
manner, to the cover perimeter prior to the concrete or
other settable material being cast. The boss may be
engaged in a corner of the cover perimeter, or along a
side thereof.

In an assembly according to the second and third
aspects of the invention, the frame may comprise a
plurality of frame parts permanently connected together,
each part being of substantially L-configuration 1in
section having, 1in use, an upstanding limb and an
inwardly extending limb including a horizontal portion.
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The horizontal portion of the inwardly extending
1imb of the cover may, in use, rest directly or through
an intermediate member, on the horizontal portion of the
inwardly extending limb of the frame.

The inwardly extending limb of the frame may have an
upwardly projecting ridge which locates in the recess in
the inwardly extending limb of the cover perimeter, when
the cover is received in the frame. A sealing member
such as a hollow tubular member which may be made of
rubber or diapolyprene sponge cord with a centre orifice
may be located in the recess of the cover perimeter and
be engaged by the ridge of the frame to provide a fluid
tight seal therebetween.

The upstanding limb of the frame may have an out-
wardly extending formation to facilitate embedding the
frame in the ground, concrete or the like.

The frame may be made from four perimeter parts cut
to length, and mitred and welded at the corners to
produce a frame of the required size.

Thus a plurality of assemblies of different sizes
can be produced utilising cover perimeter parts of the
same cross-sectional configuration and frame perimeter
parts of the same cross-sectional configuration, by cutt-
ing the respective parts to length and mitreing and
welding the cover parts together to provide a cover of
the required size and welding the frame parts together to
provide a frame of the required size.

Preferably the assembly is of rectangular configu-
ration, the frame and cover perimeter parts each made as
pressings in sheet steel although if desired the assembly
may be in any other suitable configuration and the frame
and cover perimeter may be made by any other method.

The first connecting element may comprise a bolt and
the second connecting element a nut, in which case, the
threaded bore of the nut is preferably provided with one
or more slots which permit grit or detritus that in use
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may enter the nut and foul the threads, to be easily
washed away as rainwater enters the nut.The socket part
of the cover may be of such configuration that when the
bolt is removed therefrom, a lifting key may be inserted
to facilitate lifting the cover from the frame.

The second connecting element may be captively
retained adjacent to the upper surface of the inwardly
extending limb of the L-shaped frame by a captive cage or
be welded or otherwise attached to the frame.

Preferably the ridge of the cover perimeter is
spaced inwardly of the second connecting element.

Where the first connecting element comprises a bolt,
the bolt may have one or more slots in the head thereof
arranged in a crow's foot configuration and which is
adapted to be engaged by an axially engaging spanner.
Alternatively, the bolt may be of cheese-head configura-
tion with a hexagonal recess to receive a male key of
corresponding configuration, or any other desired con-
figuration.

By providing a bolt with such an unusual head con-
figuration such as a crow's foot configuration, unauthor-
ised removal of the cover from the frame is thus discour-
aged.

The top of the cover is preferably at substantially
the same level as the top of the vertical limb of the L-
shaped frame, although if desired it may be higher or
lower if required.

The invention may be applied to a singular cover and
frame assembly, or to an assembly comprising a plurality
of covers to cover an elongate duct, the covers being
received within a frame having a plurality of cover
receiving apertures separated by cross members, or a
single continuous frame. In these latter two cases it
may not be possible to achieve a perfectly fluid-tight
seal between the cover and frame due to the configuration
of the cross members where provided, or the edges of the

covers.
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The invention will now be described with the aid of
the accompanying drawings in which:-

FIGURE 1 is a section through a corner of a rectang-
ular manhole cover and frame assembly embodying the
invention;

FIGURE 2 is a section through a second assembly
embodying the invention;

FIGURE 3 is a section through a third assembly
embodying the invention.

Referring to Figure 1 of the drawings, a manhole
cover and frame assembly 10 comprises a rectangular cover
11 received within a rectangular frame 12, the frame 12
being slightly larger than the cover 11. The frame 12
comprises two perimeter pressed steel side parts 12a each
of substantially L-configuration in section, and two
perimeter pressed steel end parts (not shown) of
identical L-configuration in section, each part being cut
to length, mitred at the ends to provide corners and
welded to the other parts to produce a frame of desired
size. The frame parts each have an inwardly extending
limb 14 including a horizontal portion ll4a and a project-
ing ridge 15 pressed upwardly therefrom, and a substan-
tially vertical upstanding limb 16.

The vertical 1limb 16 of the frame 12 has a cranked
portion 17 which facilitates embedding the frame 12 in
the ground over a sump, manhole or other access opening
as concrete or other settable material is poured there
around.

Received within the frame 12 is the cover 11, the
cover 11 similarly comprising two perimeter pressed steel
side parts 18a each of substantially L-configuration in
section, and two perimeter pressed steel end parts (not
shown) also of identical L-configuration in section, each
part being cut to length, mitred at the ends to provide
corners and welded to the other parts to form a reectan-
gular cover perimeter 18 of desired size. Where a
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locking device is required to lock the cover 11 in the
frame 12, a socket part 20, made as a generally cylin-
drical casting, is welded in one or more of the corners
of the cover perimeter 18, or is engaged with the cover
perimeter intermediate the ends of each side thereof, the
socket part 20 having a recess 22 with an upwardly facing
abutment surface 24, and an aperture 25.

Received within the recess 22 is the head 30 of a
bolt 31 which comprises a first connecting element, the
underside 32 of the head 30 of the bolt 31 engaging the
upwardly facing abutment surface 24 of the recess 22.

The head 30 of the bolt 31 has a plurality of slots,
arranged in a crow's foot configuration, the bolt 31
being engageable by an axially extending spanner. Alter-
natively the bolt head may be of cheese head configura-
tion having a hexagonal shaped recess to receive a tool
of corresponding configuration, or of any other desired
configuration.

The unusual head configuration discourages
unauthorised removal of the cover 11 from the frame 12.

The threaded shank 36 of the bolt 31 extends down-
wardly through the aperture 25 of the socket 20 and
engages a second connecting element comprising a nut 40
which is held captive adjacent to the upper surface 41 of
the upwardly extending limb 14 of the frame 12, by a cage
C which has a tab T which prevents the nut 40 being
removed from the cage C. Although the nut 40 could be
welded to the surface 41.

The cover perimeter 18 is perforated as shown at 45
beneath the aperture 25 of the socket part 20 to accommo-~
date the cage C and the nut 40 whereby the cover 11 may be
received within and locked into the frame 12 to prevent
unauthorised removal.

Inwardly of the perforation 45 is an upwardly facing
ridge 46 pressed upwardly from the inwardly extending
limb 19 of the cover perimeter 18, which provides a
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recess Uba in the bottom surface of the limb 19 and which
corresponds with the ridge 15 of the frame 12, 1In the
recess lUba is a resilient sealing element 48 which
comprises a diapolyprene sponge cord having a central
orifice 50. Alternatively, the sealing element 48 may be
made of any other suitable material such as natural
rubber. As the bolt 31 is screwed into the nut 40, the
sealing element 48 becomes increasingly compressed by the
ridge 15 between the cover perimeter 18 and the frame 12
thereby forming a seal therebetween.

The assembly shown in Figure 1 has a cover of light
load-bearing capacity for pedestrian use, i.e. having a
load bearing capacity of less than the equivalent of 3kN
wheel loading as defined in British Standard 497 when
applied to a grade A manhole cover or gully grating. The
cover has a matrix of reinforcing rods 52 which intersect
across the width of the cover and are embedded in
concrete 60 or other settable material which is poured
into the area bounded by the cover perimeter 18 during
manufacture, and allowed to set. The ends 52a of the
rods 52 are welded as shown or adhered with suitable
adhesive, or otherwise attached to the ridge 46 of the
cover perimeter 18. However if desired they could be
cranked to the same or similar configuration to the ridge
46 and looped over. In this case, the rods 52 may not
need to be otherwise attached also.

The nut 40 has two slots, one of which can be seen
at 53 to.-permit grit and deritis which, in use, may enter
and foul the threads of the nut 40, to be easily washed
away. If desired, only one, or more than two slots may
be provided.

Referring now to Figure 2, there is shown a section
through an assembly having a cover of rectangular medium
load-bearing capacity, 1i.e. having a load bearing
capacity of up to the equivalent of 20kN wheel loading,
intermediate the ends thereof. The frame 12 is identical
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to that shown in Figure 1 as is the cover perimeter
18,the sockets 40 (not shown in Figure 2) being welded
in the corners of the cover perimeter 18. However, in
place of the matrix of reinforcing rods 52 which are
embedded in the cast concrete, a reinforcing plate 50 is
provided which extends across the entire area bounded by
the cover perimeter 18. The plate 50 has a periphery
comprising a ridge 51 of corresponding configuration to
ridge 60 of the cover perimeter 18, the cover perimeter
18 and plate 50 5eing welded as shown at 54a and 54b, or
adhered or otherwise attached together as necessary, to
the ridge 60.

The plate 50 is shallow, i.e. it does not extend
downwardly beyond the frame 12, although it can accommo-
date a greater volume of concrete than can the cover 11
shown in Figure 1, thereby providing a higher 1load-
bearing capacity cover than the cover of the assembly of
Figure 1.

A plurality of upwardly punched lugs 55 are provided
in the plate 50 to provide a key for the concrete or
other settable material 60 although if desired a
plurality of lugs may be welded to the upper surface of
the plate 50 instead of punched up outwardly therefrom as
shown, or any other keying means may be provided 1if
desired.

In all other respects, the assembly is of identical
construction to that shown in Figure 1, like parts being
designated by the same reference numerals.

Figure 3 shows a section through a rectangular
assembly having a heavy load-bearing capacity cover, i.e.
having a load bearing capacity of up to the equivalent of
50KN wheel loading, similar to that shown in Figure 2,
although the shallow plate 50 is replaced by a deep plate
62 which has a similar ridge 61 to that shown at 51 in
Figure 2. The plate 62 extends downwardly beyond the
frame into the manhole beneath and thus the cover can
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accommodate an even greater volume of concrete than the
cover of the assembly shown in Figure 2. Again, upwardly
punched lugs 55 are provided to key the concrete in
position.

If desired, reinforcing rods such as those shown at
52 in Figure 1 may be provided in addition to the plate
50 or 62 as desired to achieve a particular load-bearing
capacity.

It will be appreciated that during manufacture, it
is possible to produce a plurality of assemblies of
different size and configuration having covers of differ-
ing 1load-bearing capacity utilising frame and cover
perimeter parts, the respective parts being of the same
configuration, it only being necessary to cut the parts
to different lengths, mitre the ends to provide corners
and weld the parts together to produce assemblies of
different size, and to use different reinforcing members
such as the shallow plate 50, or deep plate 62 and/or
rods 52, to produce a cover having a particular load-
bearing capacity.

By utilising the invention it has been possible to
provide a cover capable of withstanding loads the equi-
valent of 50kN wheel loading or above, due to the con-
figuration of the cover, and the frame. In particular in
each case the frame has a horizontal part 1l4a on the
inwardly extending 1limb 14, and the cover also has a
horizontal portion H (which is cut away in Figure 1)
which seats in the portion 1ha of the frame.

In each assembly described above, it will be noted
that the top of the cover 11 is at substantially the same
level as the top of the vertical limb 16 of the L-shaped
frame 12.

Various modifications may be made to the assembly
shown without departing from the scope of the invention.
For example, the cover perimeter 18 and/or the frame 12
may be made as castings instead of pressings. Further,
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although the vertical 1limb 16 of the frame 12 and
vertical limb of the cover perimeter 18 are shown as
being of substantially the same depth, if desired, these
may be of different depths for different applications.

Further, the first connecting element need not
comprise a bolt and the second connecting element a nut,
but if desired any other co-operating connecting elements
may be used. For example, the head of a bolt may be
welded to the surface 41 with the threaded shank extend-
ing upwardly, and the second connecting element comprises
a nut received in the recess 22.

Further, a range of covers of load bearing capacity,
from covers suitable for lightweight pedestrian use, to
heavyweight loading use can economically be produced
utilising the same frame and cover peramiter parts
resulting in a large cost saving, where previous covers
and frame assemblies of the kind specified have only been
used for 1lightweight application and it has Dbeen
necessary to produce conventional heavyweight cast iron
covers and frames for heavy duty applications.
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CLAIMS:

1. A method of manufacturing a cover (11) for use in an
assembly (10) of the kind specified comprising the steps
of permanently connecting together a plurality of cover
perimeter parts (18a) to provide a cover perimeter (18),
each part (18a) being of substantially L configuration in
section having, in use, an upstanding 1limb and an
inwardly extending limb inecluding a horizontal portion
(H), selecting a reinforcing member or reinforcing
members (50, 52, 62) to achieve a desired load-bearing
capacity of the cover (11), locating the reinforecing
member or members within the cover perimeter (18), engag-
ing at least a part (52a, 51, 61) of the or each
reinforcing member (50, 52, 62) with the inwardly extend-
ing limb (19) of the L-shaped cover perimeter (18),
casting concrete (60) or other settable material into the
area bounded by the cover perimeter (18) to cover at
least part of the reinforcing member or members (50, 52,

62) and permitting the concrete (60) or other settable
material to set.

2. A method according to Claim 1 wherein a lightweight
cover of light load-bearing capacity is produced, having
a matrix of elongate reinforcing members (52) which are

embedded in the cast concrete (60) or other settable
material.

3. A method according to Claim 1 wherein a medium load-
bearing capacity cover is produced having a shallow plate
reinforcing member (50) which, in use, does not extend
downwardly beyond the frame (12), the shallow plate
member (50) extending across substantially the entire
area bounded by the cover perimeter (18).
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by, A method according to Claim 1 wherein a high load-
bearing capacity cover is produced by providing a deep
plate reinforcing member (62), which, in use, extends
downwardly below the frame (12), the deep plate member
(62) extending across substantially +the entire area
bounded by the cover perimeter (18).

5. A method according to any one of the preceding
claims wherein the inwardly extending limb (19) of the
L-shaped cover perimeter has an upwardly projecting ridge
(46) in the upper surface of the 1limb (19) thereby
providing a corresponding recess (46a) in the 1lower
surface of the limb (19), and the reinforcing member or
members (50, 52, 62) are attached to the ridge (46).

6. A cover and frame assembly (10) of the kind
specified the cover (11) having a socket part (20) with
an upwardly facing abutment (24), a first connecting
element (36) received within the socket (20) and engaged
with said upwardly facing abutment (24), the cover (11)
being perforated (45) beneath the socket part (20), the
frame (11) having a second connecting element (L40)
captively associated with an upwardly facing part (41) of
the frame (11), the second connecting element (40) being
received within the perforation (45) of the cover (11)
and the first (36) and second (U40) connecting elements
co-operating to connect the cover (11) to the frame (12).

7. An assembly according to Claim 6 wherein the cover
(11) is made by a method according to any one of Claims 1
to 5.

8. An assembly according to Claim 7 wherein the socket
part (20) is provided in a boss, engaged with the cover
perimeter (18) prior to the concrete (60) or other sett-
able material being cast and the boss is engaged in a
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corner of the cover perimeter (18) or along a side (18a)
of the cover perimeter (18).

9. An assembly according to any one of Claims 6 to 8
wherein the frame (12) comprises a plurality of frame
parts (12a) permanently connected together, each parf
(12a) being of substantially L-configuration in section
having, in use, an upstanding limb (16) and an inwardly
extending limb (14) including a horizontal portion (14a),
the horizontal portion (H) of the inwardly extending limb
(19) of the cover, in use, resting directly or through an
intermediate member, on the horizontal portion (14a) of
the inwardly extending limb (14) of the frame (12).

10. An assembly according to Claim 9 wherein the
inwardly extending limb (14) of the frame (12) has an
upwardly projecting ridge (15) which locates in a recess
(46a) in the horizontal limb (19) of the cover perimeter
(18), when the cover (11) is received in the frame (12).

11. An assembly according to Claim 10 wherein a sealing
member (48) is located in the recess (U46a) of the cover
perimeter (18) and is engaged by the ridge (15) of the
frame (12) to provide a fluid tight seal therebetween.

12. An assembly according to any one of Claims 9 to 11
wherein the upstanding limb of the frame has an outwardly

extending formation to facilitate embedding the frame in
the ground.

13. An assembly according to any one of Claims 6 to 12
wherein the first connecting element (36) comprises a
bolt and the second connecting element (40) a nut, the
socket part (20) of the cover (11) is of such configura-
tion that when the bolt (36) is removed therefrom, a
lifting key may be inserted to facilitate lifting the
cover (11) from the frame (12).
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