
MANHOLE STRUCTURE This invention relates to improvements in manhole
structures. The term manhole structure as used herein means a structure for
a manhole which includes a manhole cover, a ring for reception of the
manhole 5   cover and a frame for reception of the ring. Car drivers and
passengers often feel the effects of the bouncing and jerking of the car or
hear a sharp noise of knocking metal when a car is driven over a manhole in
a road. The cause of the 10 car bouncing and jerking is often that the
manhole    -2- cover protrudes above the level of the road surface. The
cause of the knocking metal noise is that there is no means to secure
together the manhole cover and the ring, which ring becomes loose or
unlevel due 5   to sand, mud or other foreign materials infiltrating
between the cover and the ring with the result that when the wheel of a
passing car rolls over one side of the cover, the other side of the cover
goes up 



and down so generating the knocking noise. 10       As a result of
investigation, the main causes for the unevenness between the manhole and
the road surface is found to be: (1)  In raising the level of the road
surface, the level of the manhole structure with the road 15       surface
level should also be raised at the same time so that it becomes level with
the road surface. Because the conventional method of securing the manhole
ring is unsatisfactory, the work involved to raise the manhole structure 20
is difficult, so it is not raised at the same .time as the road is
re-surfaced. Day after day and month after month, there are manhole
structures left to be raised in almost every road.    3 (2) Generally, a
manhole structure is raised by fixing it with concrete. If it needs to be
raised afresh the concrete must be removed to fix the manhole structure
again. This method not only wastes 



5       manpower and money but also necessitates blocking the road to
prevent traffic running over the manhole structure until the concrete has
solidified. This is unsightly and obstructs the traffic. (3) One
conventional method of raising the level of 10      the manhole structure
is by adding rings thereto (as shown in Fig. 1). This method is
unsatisfactory and cannot overcome the inherent practical difficulties,
because the thickness of manhole cover I is 5 cm due to the restrictions of
the 15      ratio of material strength to material thickness and ring 2 for
raising the manhole is also 5 cm thick (it cannot be less than 5 cm),
whereas usually the thickness of the new surface of the road is 3 cm at a
time (to raise the road surface 20      5 cm thick each time is very
wasteful). Therefore after the manhole structure is raised, it protrudes 2
cm above the road surface. If it is not raised, it hollows 3 cm below the
road surface. This causes the unevennes in the road. The only 25      way
to solve this problem is to raise the manhole   



-4- structure by the equivalent of the thickness of two new road surfaces.
To compensate for the 2 cm of the manhole structure bulging above the road
surface, the road surface within 1 meter 5       around the manhole
structure is raised to form a slope. Therefore the manhole structure on a
newly re-surfaced road is like a dome. However, when a car is driven over
this structure the- car still experiences bouncing and Jerking. 10       In
addition to the above-mentioned situation, there is no means or-device to
keep free the contact area between the manhole cover 1 and the structure
ring 2 under it. Furthermore, a manhole cover 1 is made of cast iron and
become rusted after a certain 15 period. It is difficult to lift a rusted
cover without using special tools. This affects the effic- iency of the
work and delays the completion date. An object of the present invention is
to eliminate the shortcomings of known manhole structures as above 20
mentioned and to provide an improved manhole structure. A further object of
the invention is to provide 



the manhole cover and the ring with means by which they can be securely
located together.    Yet a further object of the invention is to provide a
frame of novel structure which is part- icularly suitable for the secure
location thereon of the ring of the present invention. 5        With these
objects in view the present invention provides a manhole structure
comprising a manhole cover having a rim, the rim's lower surface being
inclined at an angle of inclination of [ERR] to the rim's central vertical
axis and being provided with 10  a plurality of protrusions; a ring having
an axially inner wall and an axially outer wall and an upper face and a
lower face each extending from the outer wall to the inner wall at the same
angle of *     inclination as the rim's lower surface, the upper 15 face of
said ring having a plurality of recesses for the reception of the
protrusions of the rim's lower surface, and the lower face of said ring
having a plurality of protrusions; and a frame having 



an upper face, similarly inclined at an angle of 20 [ERR], and a flat lower
face, the frame's upper face having a plurality of recesses for reception
of the protrusions on the lower face of the ring. The invention will be
described further, by    -6- way of example, with reference to the
accompanying drawings in which:- Fig. 1 (A) is a schematic sectional
elevation of a conventional manhole structure; 5        Fig. 1 (B) is a
perspective view of a ring of the structure of Fig. 1 (A); Fig. 2 (A) is a
plan view of one half of a manhole cover of a preferred embodiment of the
manhole structure of the present invention; 10       Fig. 2(B) is a
part-sectional elevation in the direction of arrows A in Fig. 2 (A); Fig. 3
(A) is a plan view of one half of a ring of said preferred manhole
structure; Fig. 3 (A) is a part-sectional elevation in the 



15 direction of arrows A in Pig. 3 (A); Fig. 4 (A) is a plan view of one
half of a frame of said preferred manhole structure;    -7- Fig. 4(B) is a
part-sectional elevation in the direction of arrows A in Fig. 4(A); and
Fig. 5 is a part-sectional elevation of the preferred embodiment of the
manhole structure in its 5   fally assembled condition. The various
components of the preferred manhole structure of the present invention are
illustrated in Figs. 2(A) to 4(B). Figs. 2(A) and 2(B) illustrate a manhole
cover 1 10 of the structure, which cover 1 is made, for example, of cast
iron and is circular and has a rim whose lower surface Inclines inwardly at
an angle of 450 to the rim's central vertical axis. A plurality of
protrusions 1' are formed centrally of the rim's 15 lower surface, each
protrusion 1' extending down- wardly parallel with the rim's central
vertical 



axis. There are four such protrusions 1' equi-spaced around the rim's lower
surface at a distance of [ERR] from one another. Apart from being provided
with the 20 protrusions 1', the manhole cover 1 is in all other respects
conventional. Figs. 3(A) and 3(B) illustrate an annular ring 2    -8- for
raising the level of the manhole cover 1 with the raising in the level of a
road surface containing the manhole structure. The ring 2 has a radially
inner wall 2a and a radially outer wall 2b and an 5   upper face 2c and a
lower face 2d extending parallel with one another each from the outer wall
2b to the inner wall 2a at the same angle of inclination (450) as the rim's
lower surface. Centrally of the upper face 2c are a plurality of recesses
2" and centrally 10 of the lower face 2d are a plurality of downwardly
extending protrusions 2'. The number and positioning of the recesses 2"
corresponds exactly with the number and positioning 



of the protrusions 1' so that said protrusions 1' 15 can be received in
recesses 2" to provide for the secure location of the manhole cover I with
the ring 2. Pigs. 4(A) and 4(B) illustrate an annular frame 3 for reception
of the annular ring 2. The frame 3 20 has an inner wall 3a and an outer
wall 3b and an upper face 3c and a lower face. The upper face 3c extends
from the outer wall 3b to the inner wall 3a at the same angle of
inclination (450) as the rim's    lower surface and the faces 2c and 2d of
the ring 2. The lower face of the frame is flat and has a portion 3d which
extends beyond the outer.wall 3b. Centrally of the upper face 3c are a
plurality 5   of recesses 3." in the same relative position and of the same
number as the protrusions 2' of the lower face 2d of the ring 2 so that the
protrusion 2' can be received in the recesses 3" thus ensuring the secure
location of the ring 2 with the frame 3. 10       Referring now to Fig. 5,
initially the manhole 



structure can be such that the manhole cover 1 is flush with road surface
in which it is arranged. The frame 3 is first placed on a concrete base 4
and the manhole cover 1 is placed directly on the 15 frame 3 by means of
the protrusions 1' engaging into the recesses 3" of the frame. The road
surface is then raised (typically 3cm) to level [ERR]. If the road needs
re-surfacing, the ring 2 can be interposed between the frame 3 and the
manhole cover 1. The road surface 20 can then be raised to level [ERR],
which as can be seen from Pig. 5 is flush with the manhole cover 1. The
thickness of the ring 2 can be made to correspond with the thickness of the
new road surface, typically    - 10 - 3 cm. Due to.the special construction
of the rim of the manhole cover 1 of the present invention and the ring 2
(with their co-operating protrusions 1' and recesses 2") the thickness of
the ring 2 does not 5   have to oe fixed at 5 cm but can be less than 5 cm.
As can be seen from Fig 1(A), the ring 2 of the known 



manhole structure has to be at least 5 cm thick to accommodate the manhole
cover 1 which has a vertical peripheral edge of 5 cm. 10       Due to the
fact that the manhole structure of the invention can be fitted into a road
level with the road surface, the problem of the bouncing and jerking of a
car as it goes over the manhole cover and the generation of knocking metal
noise as aforesaid 15  does not arise. To prevent the manhole cover rusting
to the. ring or to the frame, or the ring rusting to the frame, cushioning
means can be provided between the cover and the ring, or the cover and the
frame, 20 and the ring and the frame. The cushion means is ideally made of
rubber. The invention is not confined to the precise    details of the
foregoing and variations may be made thereto within the scope of the
invention.   



-12- CLAIMS 1.    A manhole structure comprising a manhole cover having a
rim, the rim's lower surface being inclined at an angle of inclination of
450 to the rim's central vertical axis and being provided with a plurality
of 5   protrusions; a ring having an axially inner wall and an axially
outer wall and an upper face and a lower face each extending from the outer
wall to the inner wall at the same angle of inclination as the rim's lower
surface, the upper face of the said ring having 10 a plurality of recesses
for the reception of the protrusions of the rim's lower surface, and the
lower face of the said ring having a plurality of protrusions; and a frame
having an upper face, similarly inclined at an angle of [ERR], and a 15
flat lower face, the frame's upper face having a plurality of recesses for
reception of the protrusions on the lower face of the ring. 2.    A
structure as claimed in claim 1 wherein cushioning means is provided
respectively between 20 the rim's lower surface and the upper face of the 



ring and between the lower face of the ring and the    - 13 - upper face of
the frame. 3.    A structure as claimed in claim 2 wherein the cushioning
means is made of rubber. 4.    A structure as claimed in claim 1, 2 or 3
wherein the manhole cover is circular and the ring and the frame are both
annular. 5.    A manhole structure substantially as hereinbefore described
with reference to and as illustrated in Figs. 2(A) to 5 of the accompanying
drawings.    


