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(57) Abréegée/Abstract:

A water Inflow impervious manhole cover assembly Includes a molded non- metallic frame, an imperforate manhole cover and a
fastening mechanism releasably interconnecting the frame and the cover. The frame Iincludes an annular peripheral frame wall
defining a cover-receiving seat with a radially inwardly extending lip having a seating surface with an annular sealing channel
formed therein. The fastening mechanism includes cams rotatable relative to the frame between a locked position wherein the
cams engage the frame and an unlocked position wherein the cams are disengaged from the frame for removal of the cover. An
annular watertight seal is formed between a bottom planar surface of the cover and the seating surface of the frame and a gasket
retained within the annular sealing channel, when the cams of the fastening mechanism are disposed In the locked position.

w . _
( l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - atp:/cipo.ge.ca o p1c
OPIC - CIPO 191

v RN S/ f
2 - AT e, 3 '":-.‘1...
' Wt L/
ey CIPO
R R 4
S TN



CA 02859219 2014-06-13

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

[nternational Bureau — . o
::'f/)) (10) International Publication Number
(43) International Publication Date ...na/ WO 2013 /0 8660 5 Al
20 June 2013 (20.06.2013) WIPOIPCT
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
E02D 29/14 (2006.01) kind of national protection available). AE, AG, AL, AM,
1Y Int tional Aoblication Number- AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CTICAO 1050776 CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
15 December 2011 (15.12.2011) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
» . MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(25) Filing Language: English OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): IM2
MERCHANDISING AND MANUFACTURING INC. (84) Designated States (unless otherwise indicated, fOI" every
[CA/CA]; 2010 Chanterel, St-Lazare, Québec J7T 3C2 kind of regional protection available). ARIPO (BW, GH,
(CA). GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
(72) Inventor; and TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(75) Inventor/Applicant (fO?‘ US only): SINCLAIR, David DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
Brent [CA/CA]; 2010 Chanterel, St-Lazare, Québec J7T LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
3C2 (CA). SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
(74) Agent: Norton Rose OR LLP/S.E.N.C.R.L., s.r.L.: Suite LW, ML, ME, NE, 8N, 11D, 1),

WO 2013/086605 A1 |[H] ]! HHRUAFH 000 RV OO0 0 R

watertight seal 1s for

2500, 1 place Ville-Marie, Montreal, Quéebec H3B 1R1
(CA).

(34) Title: MANHOLE COVER ASSEMBLY WITH CAMS

Published:

with international search report (Art. 21(3))

(57) Abstract: A water inflow impervious manhole cover assembly includes a molded non- metallic frame, an imperforate manhole
cover and a fastening mechanism releasably interconnecting the frame and the cover. The frame mcludes an annular peripheral frame
wall defining a cover-receiving seat with a radially inwardly extending lip having a seating surtace with an annular sealing channel
formed therein. The fastening mechanism includes cams rotatable relative to the frame between a locked position wherein the cams
engage the frame and an unlocked position wherem the cams are disengaged from the frame for removal of the cover. An annular
'med between a bottom planar surface of the cover and the seating surface of the frame and a gasket retained
within the annular sealing channel, when the cams of the fastening mechanism are disposed in the locked position.
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MANHOLE COVER ASSEMBLY WITH CAMS

TECHNICAL FIELD

[0001] The present invention relates generally to a manhole cover assembly and
more particularly a manhole or catch basin assembly comprising separable
component parts, such as a frame, adjustment riser(s) and a cover, which

assemble to form a unitary structure.

BACKGROUND

[0002] Manhole openings are used to provide access to most underground
facilities such as sanitary sewers and storm drains, utility conduits, etc. Such
manhole openings, often located in the street or roadway, are covered by a
manhole cover which 1s supported by a frame, typically made of metal, that 1s
mounted on top of a concrete conduit or concrete riser. Thus, access to sewers
or utility components 1s possible when the cover 1s removed from the support
frame assembly, thereby allowing access to the lower structure and a

subterranean conduit network interconnecting such concrete risers.

[0003] In known multi-component manhole assemblies, an adjustment riser 1s
often disposed between the lower structure, for example the concrete riser, and
the frame assembly within which the cover 1s supported. These adjustment
risers have two functions, first they occupy the gap between the lower structure
and the frame assembly to complete the assembly of the manhole or catch basin
hole, and secondly they absorb mechanical vibrations developed above the
frame assembly, such as by vehicles travelling over the metal cover when the
hole 1s located 1n a road, and inhibit transmission of the mechanical vibrations
to the lower structure. However, 1n circumstances when there 1s an angle or
camber 1n the roadway and there 1s thus a need to be able install the manhole
frame, and thus the cover, at a particular angle relative to the fixed concrete

risers, existing risers have not proved sufficient to adequately control and
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modify an installation angle of the manhole cover as may be required. The use
of known adjustment risers between the concrete base structure and the
manhole frame, while advantageous for vibration damping, can make angular

adjustment of the frame and cover, relative to the underlying concrete riser,

ditficult.

[0004] The covers of such known multi-component manhole assemblies
typically have holes therethrough or do not seal well within their supporting
frame, and therefore permit water ingress into the manhole. Theretfore, known
systems often include an intflow insert or catch basin which 1s provided beneath
the manhole cover for the purposes of catching and collecting water intlow.
Such catch basins need to be emptied on a fairly regular basis, which 1s clearly

undesirable.

[0005] Additionally, the component parts of known manhole or catch basin
assemblies are typically manufactured at poor manufacturing precision, such
that a cover or closure member 1n which 1s the uppermost component 1s located
generally flush with an exposed paved surtace such as a road surface, fits
poorly 1n the manhole or catch basin assembly and thus many gaps exist
through which water 1ngress 1s possible. The other components of the
assembly also tend to poorly fit and have gaps which provide a path for flow of

water throughout the assembly structure.

[0006] As noted above, water inflow 1inserts provided beneath the cover of
existing manhole assemblies for the purposes of collecting and/or redirecting
rainwater, have been found to be insufficient for installations wherein a
watertight access cover may be required. For example, subterranean vaults for
electronics and/or telecommunications equipment, etc, need to be adequately
sealed form the elements while still permitting access thereto via a manhole

cover. It would be desirable to be able to prevent water from being able to
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flow through such manhole openings 1n order as to prevent any water ingress

into such sensitive subterranean conduits and vaults.

SUMMARY OF THE INVENTION

[0007] It 1s an object to provide an improved manhole cover assembly.

[0008] In accordance with one aspect of the present invention, there 1s provided
a water inflow impervious manhole cover assembly comprising: a molded non-
metallic frame comprising an annular peripheral frame wall having an upper
end defining an access opening therethrough and a lower face upon which the
frame sits, the upper end of the peripheral frame wall defining a cover-
recerving seat therein, the seat including a radially inwardly extending lip
circumscribing said access opening and having a seating surface with an
annular sealing channel formed therein, the sealing channel receiving a gasket
therein; an imperforate manhole cover recerved within the seat of the frame
member and having a bottom planar surface which abuts the seating surface of
the lip and covers the annular sealing channel; and a fastening mechanism
releasably interconnecting the manhole cover to the frame, the fastening
mechanism 1ncluding a number of cams rotatable relative to the frame between
a locked position wherein the cams are matingly received within cam cavities
formed 1n the peripheral frame wall such as to fasten the manhole cover to the
frame, and an unlocked position wherein the cams are disengaged from the
frame such as to permit removal of the manhole cover from the frame to expose
said access opening; and wherein an annular watertight seal 1s formed, between
the bottom planar surface of the manhole cover and the seating surtace of the
frame having said gasket retained within the annular sealing channel, when the

cams of the fastening mechanism are disposed 1n the locked position.

[0009] There 1s further provided, in accordance with another aspect of the

present 1nvention, a water 1nflow impervious manhole cover assembly
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comprising: a molded non-metallic frame comprising a cover-recerving seat
therein, the seat including a radially inwardly extending lip circumscribing an
access opening and having an annular seal therein; an imperforate manhole
cover recetved within the cover-receiving seat of the frame and having a
bottom planar surface which abuts the radially inwardly extending lip and
annular seal therein; and a fastening mechanism releasably interconnecting the
manhole cover to the frame, the fastening mechanism including a number of
cams rotatable relative to the frame between a locked position wherein the
cams are matingly received within cam cavities formed 1n the frame such as to
fasten the manhole cover to the frame, and an unlocked position wherein the
cams are disengaged from the frame such as to permit removal of the manhole

cover from the frame to expose said access opening.

BRIEF DESCRIPTION OF DRAWINGS

[0010] Fig. 1 1s a top plan view of a manhole cover assembly 1n accordance

with the present invention;

[0011] Fig. 2 1s a cross-sectional view of the manhole cover assembly 1n

accordance with the present invention, taken though line 2-2 of Fig. 1;

[0012] Fig. 3 1s a bottom plan view of a frame of the manhole cover assembly

of Fig. 2;

[0013] F1ig. 4 1s a cross-sectional view of the frame of the manhole cover

assembly of Fig. 2, taken through line 3-3 of Fig. 3;

[0014] Fi1g. 5 1s an enlarged, fragmentary, cross-sectional view of the frame of

the manhole cover assembly, taken from region 5 in Fig. 4; and

[0015] F1g. 6 1s a perspective view of adjustment risers of the manhole cover

assembly 1nstalled on a concrete riser.
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DETAILED DESCRIPTION

[0016] Referring to Figs. 1 and 2, the water intlow impervious manhole cover
assembly 10 of the present disclosure includes a molded non-metallic frame 18,
formed of a structural rubber or a composite material for example, which 1s
adapted to be installed upon and fastened to a vertically extending concrete
conduit or riser 14 (see Fig. 2). An imperforate manhole cover 12 1s recerved
within and releasably interconnected to the frame 18, as will be described
below, 1n order to seal the assembly 10 such that 1t 1s substantially water tight.
The manhole cover assembly 10 as described herein 1s thus substantially
impervious to water inflow, and therefore 1s particularly suited for installations
wherein a watertight access cover may be required, such as for covering
subterranean vaults containing electronics and/or telecommunications

equipment for example.

[0017] The present manhole cover assembly 10 1s an improvement upon

previous manhole cover designs, such as those described in United States

Patent No. 6,1161.984 1ssued Dec. 19, 2000 and 1n United States Patent No.
6,196,760 1ssued Mar. 6, 2001, the entire content of each of which 1s

incorporated herein by reference.

[0018] The frame 18 of the present manhole cover assembly 10 includes an
annual peripheral frame wall 24 having an upper end 25 which circumscribes
the access opening defining the manhole passage 8 therethrough. The upper
end 25 of the peripheral frame wall 24 also includes, as seen 1n further detail in
Figs. 4 and 5, a cover-receiving seat 26 therein which includes a radially
inwardly extending lip 27 circumscribing said access opening 8 and defining a

seating surface 28 upon which the cover 12 abuts.

[0019] This seating surface 28 has an annular seal 29 formed therein, which 1s
formed by an annular sealing channel 30 defined in the seating surface 28

within which 1s disposed a gasket 31 or other elastomeric sealing member. The
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channel 30 has a frusto-conically shaped cross-section, whereby frusto-conical
side walls 33 such as to define a wider channel base with a greater radial width
and a narrower open channel top having a smaller radial width. This frusto-
conically shaped annular sealing channel 30 allows for improved sealing, as
when the circular gasket 31 1s compressed by the manhole cover 12, 1t 1s forced
to deform and fill the frusto-conically shaped cannel cavity 30, which ensures a
water tight seal 1s forced between the cover 12 and the frame 18. The gasket 31
may be a pre-formed and one-piece gasket which 1s inserted into the channel 30

or may be a mastic or other sealant injected directly into the channel.

[0020] The annular seal 29 tformed by the channel 30 and the sealing gasket
therein, which as will be described further below, thereby forms an annular seal

with a bottom planar surface 13 of the cover 12 when the cover 1s received

within the seat 26 of the frame 18.

[0021] The peripheral frame wall 24 of the frame 18 includes a radially
outwardly extending rim 32, beneath which 1s a lower face of the frame, 1n the
form of a substantially flat planar surtace 21, upon which the frame 18 sits.
The rim 32 includes a plurality of fastening points 34 thereon disposed at
circumferentially spaced apart locations on said radially outwardly extending
rim 32, as seen in Fig. 1. These fastening points 34 may be radially aligned
with an annular seal 38 formed between the planar surface 21 beneath the rim
32 of the frame 18 and the adjustment risers 20 disposed beneath the frame 18.
Although such an annular seal 38 could be formed 1n either the lower surtace of
the frame’s rim 32 or 1n the upper surface of the uppermost adjustment riser 20,
as will be seen 1n further detail below with reference to Figs. 2 and 6, 1n at least
the presently preferred embodiment this annular seal 38 1s created by a channel
formed 1n the upper surtace of the adjustment riser 20. Accordingly, any
fasteners 35, such as bolts, etc., which are introduced down through the rim 32

of the frame 18 at the fastening points 34 1n order to secure the entire assembly
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10 to the concrete riser 14, intersect the annular seal 38 formed between the
frame 18 and the cover adjustment risers 20. Because the fasteners 35 intersect
the annular seal 38, the risk of water ingress into the assembly 1s further

reduced.

[0022] In one embodiment, and as best seen 1n Fig. 1, the fastening points 34
may be 1dentified by fastening indicia 60 disposed on the peripheral frame wall
24, and more particularly on the radially extending rim 32, which visually
indicate a circumferential and radial location of each of the fastening points 34.
As such, the installer of the present assembly simply needs to drill and/or
otherwise form a hole through the rim 32 at the fastening points 34 as indicated
by the indicia 60 located on the upper surface of the rim 32, such as to enable
the fastening bolt used to fasten the frame to the supporting substrate to be

inserted through the hole thus made at each of the fastening points 34 marked
by the indicia 60.

[0023] The manhole cover 12 1s imperforate (1.e. free of any through holes or
apertures, etc.) and removably fastened in place within the opening 16 of the
frame 18 1n a sealed manner by a fastening mechanism 40, described in further

detail below, such that water ingress into the manhole passage 8 1s prevented.

[0024] As seen 1n Fig. 2, 1n one particular embodiment of the manhole cover
assembly 10 at least two adjustment risers 20 are provided between the frame
18 and the concrete conduit or riser 14 upon which the manhole cover
assembly 10 rests. The adjustment risers 20 each comprise a transversely
tapered ring having a ftlat planar surface 21 on one side and an angled surtace
22 on the opposed side. The angled surfaces 22 of each of the annular
adjustment risers 20 face and abut each other such as to define an inclined
mating plane therebetween. The annular adjustment risers 20 may be rotated
relative to each other about a central and concentric axis 6, prior to installation

of the frame 18 on top, such that the annular adjustment risers 20 slide 1n the
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inclined mating plane while remaining superimposed and concentric with each
other. Accordingly, the relative vertical thickness of the combined adjustment
risers 20 can be varied about their circumference, such as to form a larger
spacing between the base of the frame 18 and the concrete riser 14 on one
radial side thereot and a smaller spacing therebetween on the opposed radial
side thereof. By so doing, the frame 18 of the manhole cover assembly 10 can
be positioned at an angle relative to the central axis 6, and this angle can be
adjusted by rotating the adjustment risers 20 relative to each other to increase
or decrease the wvertical thickness of the combined risers at a given
circumferential position thereot. Although two risers 20 are shown 1n Fig. 2, 1t
1s to be understood that more of these angled risers 20 can be provided as

needed.

[0025] The adjustment risers may have an interlocking tongue and groove
connection therebetween, such as to permit lateral alignment and
interconnection while nevertheless permitting relative circumferentially
rotation relative to each other. This interlocking tongue and groove connection
may be disposed at a radially outermost point of the rings forming the
adjustment risers. The uppermost one of the rings 20 may also have a similar
tongue and groove connection with the lower face of the peripheral frame wall
24 on the rim portion 32 of the frame 18, 1n order to laterally retain the

adjustment risers and the frame together.

[0026] As described brietly above and seen 1n Fig. 2 and Fig. 6, each of the
adjustment risers 20 preferably has an annular channel 39 1n at least one of the
top and bottom surfaces 21 and 22 thereof, however in the depicted
embodiment the annular channels 39 are formed 1n the top surtace 21 of teach
of the risers 20. The annular channel 39 receives a butyl mastic or other sealant
therein such as to form the annular seal 38 between each of the adjustment

risers 20, and also between the uppermost adjustment riser and the rim 32 of
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the frame 18. The annular seal forming channel 39 1s located in radial
alignment with the fastening points 34 and indicia 60 on the rim 32 of the
frame 18 (see Fig. 2), and therefore in radial alignment with the bolts 35
extending through the frame and the adjustment risers 20 as seen in Fig. 6.
Accordingly, the bolts 35 go directly through the butyl mastic or other sealant
(not shown 1n Fig. 6) within the channel 39 in the upper surface of each
adjustment riser 20, which improves the water-tightness of the annular seal 38
between the risers and also ensures a good seal around the bolt and their holes.
This ensures the bolt holes through the risers and frame rim are tightly sealed

and are not potential water entry points.

[0027] Although 1n the depicted embodiment the fasteners are radially aligned
with the annular seal 38 formed between each of the adjustment risers 20, 1t 1s
however also possible to form an alternate annular seal between each of the
adjustment risers. For example, rather than using the atorementioned annular
channel 39 within which a mastic or other sealant 1s disposed, the risers may
have sealingly engaging tongue and groove connections therebetween and/or
may have a “gasket” style sealing configuration (1.e. an elastic O-ring or other
ogasket material 1s 1nserted into the annular channels 39 formed 1n the
adjustment risers), stmilar to that of the annular seal 29 between the cover 12
and the seating surface 28 of the frame, as described above and shown 1n Figs.
4-5. In this alternate embodiment wherein a gasket seal 1s used, the fasteners
35 would not extend through the gasket or the sealing channel 39, given that
the annular seal 1n this configuration 1s a non-mastic option and to do so would
damage the gasket. This alternate gasket style sealing configuration also
permits the adjustment risers to be made of a composite material, rather than

being formed of a rubber material for example.

[0028] Referring still to Fig. 2, the fastening mechanism 40 which releasably

interconnects the manhole cover 12 to the frame 18 includes a number of cams
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42 which are rotatable relative to the frame about pins 44 which are mounted to
the cover 12 and define rotation axes which are disposed, in at least the
depicted embodiment, substantially perpendicularly to the bottom planar
surface of the manhole cover 12. Three or more of these cams 42 may be
provided as part of the fastening mechanism 40, which are preterably although
not necessarily equally circumferentially spaced apart around the manhole
cover at a radial point therein proximate the peripheral of the circular cover 12,

as shown 1n Fig. 1 for example.

[0029] The cams 42 are thus rotatable relative to the trame between a locked
position (as shown 1n Fig. 1), wherein the cams are matingly received within
cam cavities 46 (see Figs. 1 and 3) formed 1n the annual peripheral frame wall
24 and/or the rim 32 of the frame 18, and an unlocked position wherein the
cams 42 are pivoted out of the cavities 46 and which are thus disengaged from
the frame 18 such as to permit removal of the manhole cover 12 from the frame
18 to enable accessing to the opening 8. When the cams 42 are in the locked
position, the manhole cover 12 1s fastened 1n place to the frame 18 1n a sealed
manner, such as to prevent any water from being able to enter the subterranean
cavity enclosed by the present assembly 10. Because the cams 42, when
disposed 1n the locked position, force the bottom planar surtace 13 of the cover
12 down vertically into forced abutting engagement with the seating surface 28
on the frame, thereby compressing the gasket 31 of the annular seal 29, a water

tight seal 1s thereby formed.

[0030] As seen 1n Fig. 3, the cam-receiving cavities 46 formed 1n the frame 18
include a flat radially extending wall 50 at one circumferential end of the cam
cavity 46 and a curved wall 52 at an opposed circumferential end of the cam
cavity. The curved wall 52 provides a progressive opening into the cam cavity
46 for recerving the cam 42 therein, and the flat radially extending wall 50

provides a stop against which the cam 42 abuts such as to prevent further

10
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rotation of the cam. This configuration of the cam cavity 46 enables a
smoother locking movement of the cam, and a positive stop against which the
cams abut 1n the fully locked position. The horizontal cam surtace 54 within
the cavities 46, against which the top face of the cams 42 abut when 1n the
locked position, may be disposed at an incline, such that the fit with the cam 42
becomes tighter as the cam 1s rotated from the unlocked to the locked position
thereof. Accordingly, the horizontal cam surfaces 54 may be inclined towards
the circumferential ends of the cavities having the tlat radially extending walls
50, such that the sealing fit formed when the cams are disposed in the fully
locked position 1s the tightest.

[0031] As seen 1n Figs. 1 and 3, the frame 18 includes a plurality of gussets 48,
which angularly extend between the peripheral frame wall 24 and the radially
outwardly extending rim 32, which providing reinforcement and improve the
overall structural integrity of the frame. The gussets 48 may be hollow, such
that each defines a cavity 56 therein so as to reduce a thickness of the frame 18.
Several advantages are achieved with this, including reducing a curing time of
the moldable material during the molding of the frame, reducing the overall
weight of the frame, reducing the cost of production, etc. In at least one
embodiment, the peripheral frame wall 24 has a vertical height above the
radially outwardly extending rim 32 that 1s greater than that of the gussets 48,
as best seen 1n Figs. 1 and 4, such as to detine a gusset-free annular outer wall

portion 58 on an upper external surface of the peripheral frame wall 24.

[0032] Although the components of the present water inflow impervious
manhole cover assembly 10 may be made of any number of possible materials,
which may be selected depending on the type of application and the anticipated
usage. However, 1t at least one possible embodiment, the frame 18 1s
composed entirely one or more of a structural rubber and a composite material,

and the manhole cover 1s composed of a non-metallic material such a

11
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composite. Alternately, however, the imperforate manhole cover may be
formed from a material selected from the group consisting of: cast 1ron; ductile
iron; fiber reinforced polyester (FRP); glass-tiber reinforced polyester (GRP);
high-density Polyethylene (HDPE); and concrete.

[0033] It will be recognized that variations 1n the structure and composition as
defined hereinbefore may be made without departing from the scope of the

present invention as detined by the appended claims.
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CLAIMS:

1. A water inflow impervious manhole cover assembly comprising:

a molded non-metallic frame comprising an annular peripheral
frame wall having an upper end defining an access opening
therethrough and a lower face upon which the frame sits, the upper end
of the peripheral frame wall defining a cover-receiving seat therein;

the seat including a radially 1nwardly extending lip
circumscribing said access opening and having a seating surface with an
annular sealing channel formed therein, the sealing channel receiving a
ogasket therein;

an imperforate manhole cover received within the seat of the
frame member and having a bottom planar surface which abuts the
seating surface of the lip and covers the annular sealing channel; and

a fastening mechanism releasably interconnecting the manhole
cover to the frame, the fastening mechanism including a number of
cams rotatable relative to the frame between a locked position wherein
the cams are matingly received within cam cavities formed in the
peripheral frame wall such as to fasten the manhole cover to the frame,
and an unlocked position wherein the cams are disengaged from the
frame such as to permit removal of the manhole cover from the frame to
expose said access opening; and

wherein an annular watertight seal 1s formed, between the bottom
planar surface of the manhole cover and the seating surtace of the frame
having said gasket retained within the annular sealing channel, when
the cams of the fastening mechanism are disposed in the locked

position.
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2. The water inflow impervious manhole cover assembly as defined in
claam 1, wherein the annular sealing channel defines a substantially
frusto-conically shaped cross-section, the annular sealing channel
having frusto-conical side walls such as to define a wider channel base
with a greater radial width and a narrower open channel top having a

smaller radial width.

3. The water inflow 1mpervious manhole cover assembly as defined in
claam 1, further comprising at least two adjustment risers disposed
beneath the lower face of the peripheral frame wall for vertically
spacing the frame away from a supporting substrate upon which the
water impervious manhole cover assembly sits, each of the at least two
adjustment risers comprises a transversely tapered ring having a flat
planar surface on one side and an angled surface on an opposed side,
the angled surfaces of each of the adjustment risers facing and abutting
each other, the at least two adjustment risers being rotatable relative to
each other about a common central axis such as to adjust an angular

position of the frame relative to the supporting substrate.

4 The water inflow 1mpervious manhole cover assembly as defined in
claim 3, wherein the adjustment risers are retained together by an
interlocking tongue and groove connection therebetween respectively
formed 1n the angled surfaces, the tongue and groove connection
preventing relative lateral movement of the adjustment risers and the

frame.

5. The water inflow impervious manhole cover assembly as defined in

claam 4, wherein the interlocking tongue and groove connection
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between the adjustment risers 1s located at a radially outermost point of

the transversely tapered rings.

6. The water inflow impervious manhole cover assembly as defined in
claim 4, wherein an uppermost one of the adjustment risers 1s matingly
engaged with the lower face of the peripheral frame wall by the tongue
and groove connection to laterally retain the adjustment risers and the

frame together.

7. The water inflow impervious manhole cover assembly as defined in
claam 1, wherein the cams of said fastening mechanism are rotatably
mounted to the manhole cover, the cams being rotatable about
respective axes of rotation which are substantially perpendicular to the

bottom planar surface of the manhole cover.

8. The water inflow impervious manhole cover assembly as defined in
claiam 7, wherein the fastening mechanism includes three or more of
said cams equally circumferentially spaced apart around the manhole

COVCI.

9. The water inflow impervious manhole cover assembly as defined in
claim 3, wherein the lower face of the frame wall includes means for
sealingly engaging at least an uppermost one of the adjustment risers
such as to prevent water ingress between the frame and the adjustment

r1Sers.
10.  The water inflow impervious manhole cover assembly as defined 1n

claim 9, wherein the means for sealingly engaging includes at least one

of an interlocking tongue and groove connection and an annular seal
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disposed between the lower face of the frame wall and the uppermost

one of the adjustment risers.

11.  The water impervious manhole cover assembly as defined in claim 1,
wherein the frame 1s composed entirely of at least one of a structural

rubber and a composite material.

12. The water inflow 1mpervious manhole cover assembly as defined in

claim 1, wherein the manhole cover 1s a composite material.

13.  The water impervious manhole cover assembly as define in claim 1,
wherein the imperforate manhole cover 1s formed from a matenal
selected from the group consisting of: cast iron; ductile 1ron; fiber
reinforced polyester (FRP);, glass-fiber reinforced polyester (GRP)
high-density Polyethylene (HDPE); and concrete.

14 The water inflow 1mpervious manhole cover assembly as defined in
claam 3, wherein the frame 1s adapted to be fastened to a supporting
substrate by a number of fasteners extending through a radially
outwardly extending rim at fastening points thereon which are disposed
at circumferentially spaced apart locations, the fasteners extending
axially through the rim of the frame and through the adjustment risers at
said fastening points, the fastening points being radially aligned with an
annular seal provided between each of the adjustment risers, such that
the fasteners extend through said annular seal between the adjustment

risers.

15. The water inflow 1mpervious manhole cover assembly as defined in

claim 14, wherein the annular seal provided between the adjustment
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risers includes an annular channel formed 1n an upper surface of each of
the adjustment risers, the annular channel having a sealant therein and
being radially aligned with said fastening points and theretore with said

fasteners extending through the adjustment risers.

16. The water inflow 1mpervious manhole cover assembly as defined in
claaim 14, wherein the fastening points are identified by fastening
indicia disposed on the peripheral frame wall, the fastening indicia
visually indicating a circumferential and radial location of each of the
fastening points, such that a fastening bolt used to fasten the frame to
the supporting substrate 1s insertable at each of said marked fastening

points.

17. The water inflow 1mpervious manhole cover assembly as defined in
claim 3, wherein an annular seal 1s disposed between each of the
adjustment risers and between an uppermost adjustment riser and the
frame, the annular seal preventing water ingress between the adjustment
risers and between the frame and the uppermost adjustment riser, the
annular seal comprising an annular channel formed therein within

which 1s disposed a gasket.

18.  The water inflow impervious manhole cover assembly as defined 1n
claim 1, wherein the frame includes a plurality of gussets angularly
extending between the peripheral frame wall and a radially outwardly
extending rim, the gussets being hollow and each defining a cavity
therein so as to reduce a thickness of the frame member and thereby
reduce a curing time of the moldable material during the molding of the

frame and to reduce the overall weight of the frame.
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19.  The water inflow impervious manhole cover assembly of claim 18,
wherein the peripheral frame wall has a height above the radially
outwardly extending rim that 1s greater than that of the gussets, such as
to define a gusset-free annular outer wall portion on an upper external

surface of the peripheral frame wall.

20.  The water inflow mmpervious manhole cover assembly of claim 1,
wherein the cam cavities formed in the frame include a flat radially
extending wall at one circumferential end of the cam cavity and a
curved wall at an opposed circumferential end of the cam cavity, the
curved wall providing a progressive opening into the cam cavity for
recerving the cam therein and the flat radially extending wall providing
a stop to prevent further rotation of the cam when the cam abuts against

the flat radially extending wall.

21. A water inflow impervious manhole cover assembly comprising;

a molded non-metallic frame comprising a cover-receirving seat
therein, the seat 1ncluding a radially 1nwardly extending lip
circumscribing an access opening and having an annular seal therein;

an 1mperforate manhole cover received within the cover-
recerving seat of the frame and having a bottom planar surtace which
abuts the radially inwardly extending lip and annular seal therein; and

a fastening mechanism releasably interconnecting the manhole
cover to the frame, the fastening mechanism including a number of
cams rotatable relative to the frame between a locked position wherein
the cams are matingly received within cam cavities formed 1n the frame
such as to fasten the manhole cover to the frame, and an unlocked

position wherein the cams are disengaged from the frame such as to
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permit removal of the manhole cover from the frame to expose said

access opening.

22.  The water inflow impervious manhole cover assembly as defined 1n
claim 21, wherein the annular seal includes an annular sealing channel
having a gasket therein, the annular sealing channel defines a
substantially frusto-conically shaped cross-section, the annular sealing
channel having frusto-conical side walls such as to define a wider
channel base with a greater radial width and a narrower open channel

top having a smaller radial width.
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