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©  Improvements  in  or  relating  to  cover  and  frame  assemblies. 

©  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  (18a)  to  provide  a  cover  perimeter  (18),  each  part 
(18a)  being  of  substantially  L  configuration  in  section  having, 
in  use,  an  upstanding  limb  and  an  inwardly  extending  limb 
including  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 
reinforcing  member  or  members  (50,  52,  62)  within  the  cover 
perimeter  (18),  engaging  at  least  a  part  of  the  or  each 
reinforcing  member  with  the  inwardly  extending  limb  of  the 
L-shaped  cover  perimeter,  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. 
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T h i s   i n v e n t i o n   r e l a t e s   to   a  c o v e r   and  f r a m e   a s s e m b l y  

of  t he   t y p e   c o m p r i s i n g   a  f r a m e ,   a d a p t e d   to  be  e m b e d d e d   i n  

t h e   g r o u n d   o v e r   a  sump,  s e w e r ,   m a n h o l e   or  o t h e r   a c c e s s  

o p e n i n g ,   h e r e i n   r e f e r r e d   to  as  an  o p e n i n g ,   and  a  c o v e r ,  

a d a p t e d   to   be  l o c a t e d   w i t h i n   t h e   f r a m e   to  c l o s e   t h e  

o p e n i n g ,   t h e   c o v e r   h a v i n g   a  p e r i m e t e r   i n f i l l e d   w i t h  

c o n c r e t e   or  o t h e r   s e t t a b l e   m a t e r i a l ,   and  r e i n f o r c i n g  

means   f o r   r e i n f o r c i n g   t he   s e t t a b l e   m a t e r i a l .   Such  a n  

a s s e m b l y   w i l l   be  r e f e r r e d   to  h e r e i n a f t e r   as  "o f   t he   t y p e  

s p e c i f i e d " .  

P r e v i o u s l y ,   such  an  a s s e m b l y   has   o n l y   been   u s e d   i n  

a p p l i c a t i o n s   whe re   t he   l o a d i n g   to  w h i c h   t he   c o v e r   i s  

s u b j e c t e d   i s   low,   f o r   e x a m p l e   in  p e d e s t r i a n   a r e a s   s u c h   a s  

f o o t p a t h s   or  t he   l i k e ,   w h e r e   t h e   l o a d i n g   on  t h e   c o v e r   i s  

u n l i k e l y   to   e x c e e d   t he   e q u i v a l e n t   of  20kN  w h e e l   l o a d i n g  

as  d e f i n e d   in  B r i t i s h   S t a n d a r d   497  when  a p p l i e d   to  a  

g r a d e   A  m a n h o l e   c o v e r   or  g u l l y   g r a t i n g .   In  a p p l i c a t i o n s  

w h e r e   h i g h e r   l o a d i n g   c a p a b i l i t i e s   a r e   r e q u i r e d ,   c o n -  
v e n t i o n a l   s u b s t a n t i a l l y   e n t i r e l y   i r o n   c a s t   c o v e r   a n d  

f r a m e   a s s e m b l i e s   have   been   u s e d .  

O b j e c t s   of  t he   p r e s e n t   i n v e n t i o n   a r e   to  p r o v i d e   a  

new  or  i m p r o v e d   m e t h o d   of  m a n u f a c t u r i n g   a  c o v e r   f o r   u s e  
in  a  c o v e r   and  f r a m e   a s s e m b l y   of  t h e   k i n d   s p e c i f i e d   w h i c h  

f a c i l i t a t e s   t he   p r o d u c t i o n   of  a  r a n g e   of  c o v e r s ,   and  a  

new  or  i m p r o v e d   c o v e r   and  f r a m e   a s s e m b l y   of  t h e   k i n d  

s p e c i f i e d .  

A c c o r d i n g   to  one  a s p e c t   of  t h e   i n v e n t i o n ,   we  p r o v i d e  

a  m e t h o d   of  m a n u f a c t u r i n g   a  c o v e r   f o r   use  in  an  a s s e m b l y  



of  t he   t y p e   s p e c i f i e d   c o m p r i s i n g   t h e   s t e p s   of  p e r m a n e n t l y  

c o n n e c t i n g   t o g e t h e r   a  p l u r a l i t y   of  c o v e r   p e r i m e t e r   p a r t s  

to  p r o v i d e   a  c o v e r   p e r i m e t e r ,   e a c h   p a r t   b e i n g   of  s u b s t a n -  

t i a l l y   L  c o n f i g u r a t i o n   in  s e c t i o n   h a v i n g ,   in  u s e ,   a n  

u p s t a n d i n g   l imb   and  an  i n w a r d l y   e x t e n d i n g   l imb  i n c l u d i n g  

a  h o r i z o n t a l   p o r t i o n ,   s e l e c t i n g   a  r e i n f o r c i n g   member  o r  

r e i n f o r c i n g   m e m b e r s   to  a c h i e v e   a  d e s i r e d   l o a d - b e a r i n g  

c a p a c i t y   of  t he   c o v e r ,   l o c a t i n g   t h e   r e i n f o r c i n g   member  o r  

m e m b e r s   w i t h i n   t h e   c o v e r   p e r i m e t e r   e n g a g i n g   a t   l e a s t   a  

p a r t   of  t he   or  e a c h   r e i n f o r c i n g   member   w i t h   t he   i n w a r d l y  

e x t e n d i n g   l imb   of  t h e   L - s h a p e d   c o v e r   p e r i m e t e r ,   c a s t i n g  

c o n c r e t e   or  o t h e r   s e t t a b l e   m a t e r i a l   i n t o   t he   a r e a   b o u n d e d  

by  t he   c o v e r   p e r i m e t e r   to  c o v e r   a t   l e a s t   p a r t   of  t h e  

r e i n f o r c i n g   member   or  m e m b e r s ,   and  p e r m i t t i n g   t h e  

c o n c r e t e   or  o t h e r   s e t t a b l e   m a t e r i a l   to   s e t .  

I t   has   b e e n   f o u n d   t h a t   by  s e l e c t i n g   an  a p p r o p r i a t e  

r e i n f o r c i n g   member   or  m e m b e r s ,   a  c o v e r   h a v i n g   a  l o a d  

b e a r i n g   c a p a c i t y   of  up  to  t h e   e q u i v a l e n t   of  50kN  w h e e l  

l o a d i n g   can  be  p r o d u c e d   due  to   t h e   c o n f i g u r a t i o n   of  t h e  

c o v e r ,   t h u s   p e r m i t t i n g   a  c o v e r   and  f r a m e   a s s e m b l y   of  t h e  

k i n d   s p e c i f i e d   to  be  u s e d   in  a p p l i c a t i o n s   where   v e r y   h i g h  

l o a d i n g s   a r e   e n c o u n t e r e d .  

Thus  a  g r e a t e r   r a n g e   of  c o v e r s   of   d i f f e r i n g   l o a d -  

b e a r i n g   c a p a c i t y   may  be  p r o d u c e d   t h a n   p r e v i o u s l y   u t i l i s -  

ing   i d e n t i c a l   c o v e r   p e r i m e t e r   p a r t s ,   t h e   o n l y   d i f f e r e n t  

c o m p o n e n t   or  c o m p o n e n t s   r e q u i r e d   f o r   p r o v i d i n g   d i f f e r e n t  

c o v e r s   of  t h e   r a n g e ,   b e i n g   t h e   r e i n f o r c i n g   member  o r  

m e m b e r s .   T h u s ,   d u r i n g   p r o d u c t i o n ,   c o v e r s   can  be  p r o d u c e d  

up  to  an  a d v a n c e d   s t a g e   of  p r o d u c t i o n   and  t h e n   a d a p t e d   t o  

s u i t   the   d e s i r e d   l o a d - b e a r i n g   c a p a c i t y   by  e n g a g i n g   a  

s e l e c t e d   r e i n f o r c i n g   member  or  m e m b e r s   w i t h   the   h o r i -  

z o n t a l   l imb  of  t h e   c o v e r   p e r i m e t e r .  

For  e x a m p l e ,   a  l i g h t w e i g h t   c o v e r   of  l i g h t   l o a d -  

b e a r i n g   c a p a c i t y ,   i . e .   h a v i n g   a  l o a d   b e a r i n g   c a p a c i t y   o f  

up  to  t he   e q u i v a l e n t   of  3kN  w h e e l   l o a d i n g ,   f o r   u s e ,   f o r  

e x a m p l e ,   in  p e d e s t r i a n   a p p l i c a t i o n s ,   may  be  p r o d u c e d   b y  



p r o v i d i n g   a  m a t r i x   of  e l o n g a t e   r e i n f o r c i n g   m e m b e r s   w h i c h  

a r e   e m b e d d e d   in  t he   c a s t   c o n c r e t e   or  o t h e r   s e t t a b l e  

m a t e r i a l .  

A  medium  l o a d - b e a r i n g   c a p a c i t y   c o v e r ,   i . e .   h a v i n g   a  

l o a d   b e a r i n g   c a p a c i t y   of  up  to  t he   e q u i v a l e n t   of  20kN 

w h e e l   l o a d i n g   may  be  p r o d u c e d   by  p r o v i d i n g   a  s h a l l o w   p l a t e  

r e i n f o r c i n g   m e m b e r ,   i . e .   a  p l a t e   member  w h i c h ,   in  u s e ,  

d o e s   n o t   e x t e n d   d o w n w a r d l y   b e y o n d   t h e   f r a m e ,   t h e   s h a l l o w  

p l a t e   member  e x t e n d i n g   a c r o s s   s u b s t a n t i a l l y   t he   e n t i r e  

a r e a   b o u n d e d   by  t h e   c o v e r   p e r i m e t e r .  

A  h i g h   l o a d - b e a r i n g   c a p a c i t y   c o v e r ,   i . e .   h a v i n g   a  

l o a d   b e a r i n g   c a p a c i t y   of  up  to  t he   e q u i v a l e n t   of  50kN 

w h e e l   l o a d i n g   may  be  p r o d u c e d   by  p r o v i d i n g   a  deep   p l a t e  

r e i n f o r c i n g   m e m b e r ,   i . e .   a  p l a t e   member  w h i c h ,   in  u s e ,  
e x t e n d s   d o w n w a r d l y   b e l o w   t he   f r a m e   i n t o   t h e   m a n h o l e ,  

s e w e r ,   sump  or  o t h e r   a c c e s s   o p e n i n g ,   t h e   deep   p l a t e  

member   e x t e n d i n g   a c r o s s   s u b s t a n t i a l l y   t h e   e n t i r e   a r e a  

b o u n d e d   by  t h e   c o v e r   p e r i m e t e r .  

I f   d e s i r e d   a  r e i n f o r c i n g   p l a t e   and  a  m a t r i x   o f  

e l o n g a t e   r e i n f o r c i n g   members   may  be  p r o v i d e d   to  a c h i e v e   a  

p a r t i c u l a r   l o a d - b e a r i n g   c a p a c i t y .  

In  e a c h   c a s e ,   t h e   ends   of  t he   e l o n g a t e   r e i n f o r c i n g  

m e m b e r s   a n d / o r   t h e   p e r i p h e r y   of  t he   r e i n f o r c i n g   p l a t e   may 
be  a t t a c h e d   to  t he   i n w a r d l y   e x t e n d i n g   l i m b   of  t h e  

L - s h a p e d   c o v e r   p e r i m e t e r   by  w e l d i n g ,   or  any  o t h e r   m e a n s .  

The  i n w a r d l y   e x t e n d i n g   l imb   of  t he   L - s h a p e d   c o v e r  

p e r i m e t e r   may  have   an  u p w a r d l y   p r o j e c t i n g   r i d g e   in  t h e  

u p p e r   s u r f a c e   of  t h e   l i m b   t h e r e b y   p r o v i d i n g   a  c o r r e s p o n d -  

ing   r e c e s s   in  t h e   l o w e r   s u r f a c e   of  t he   l i m b ,   and  t h e  

r e i n f o r c i n g   member  or  members   may  be  a t t a c h e d   to  t h e  

r i d g e .  

For  e x a m p l e ,   w h e r e   a  m a t r i x   of  e l o n g a t e   r e i n f o r c i n g  

member s   a r e   s e l e c t e d ,   t he   ends   of  t he   member s   may  b e  

w e l d e d   to  t he   r i d g e ,   or  where   the   r e i n f o r c i n g   m e m b e r  

c o m p r i s e s   a  s h a l l o w   or  deep   p l a t e ,   t he   p l a t e   may  have   a  

r e c e s s   in  t he   p e r i p h e r y   t h e r e o f   of  c o r r e s p o n d i n g   c o n -  



f i g u r a t i o n   to  t he   r i d g e ,   and  t h e   r i d g e   of  t h e   c o v e r  

p e r i m e t e r   may  be  r e c e i v e d   w i t h i n   t h e   r e c e s s   of  t h e   p l a t e  

p e r i p h e r y .   In  t h e   l a t t e r   c a s e ,   t h e   p l a t e   may  a l s o   b e  

w e l d e d   in  p o s i t i o n   f o r   g r e a t e r   r i g i d i t y   i f   r e q u i r e d .  
The  c o v e r   may  be  made  from  f o u r   p e r i m e t e r   p a r t s   c u t  

to  l e n g t h ,   and  m i t r e d   and  w e l d e d   a t   t he   c o r n e r s   t o  

p r o d u c e   a  c o v e r   of  t he   r e q u i r e d   s i z e .  

A c c o r d i n g   to  a  s e c o n d   a s p e c t   of  t he   i n v e n t i o n ,   we 

p r o v i d e   a  c o v e r   and  f r ame   a s s e m b l y   of  the   k ind   s p e c i f i e d  

h a v i n g   a  c o v e r   m a n u f a c t u r e d   by  a  m e t h o d   a c c o r d i n g   to  t h e  

f i r s t   a s p e c t   of  t h e   i n v e n t i o n .  

A c c o r d i n g   to  a  t h i r d   a s p e c t   of  the   i n v e n t i o n ,   we 

p r o v i d e   a  c o v e r   and  f r ame   a s s e m b l y   of  t he   k ind   s p e c i f i e d ,  

the   c o v e r   h a v i n g   a  s o c k e t   p a r t   w i t h   an  u p w a r d l y   f a c i n g  

a b u t m e n t ,   a  f i r s t   c o n n e c t i n g   e l e m e n t   r e c e i v e d   w i t h i n   t h e  

s o c k e t   and  e n g a g e d   w i t h   s a i d   u p w a r d l y   f a c i n g   a b u t m e n t ,  

t h e   c o v e r   b e i n g   p e r f o r a t e d   b e n e a t h   t h e   s o c k e t   p a r t ,   t h e  

f r a m e   h a v i n g   a  s e c o n d   c o n n e c t i n g   e l e m e n t   c a p t i v e l y   a s s o c -  

i a t e d   w i t h   an  u p w a r d l y   f a c i n g   p a r t   of  the   f r a m e ,   t h e  

s e c o n d   c o n n e c t i n g   e l e m e n t   b e i n g   r e c e i v e d   w i t h i n   t he   p e r -  

f o r a t i o n   of  t h e   c o v e r   and  t h e   f i r s t   and  s e c o n d   c o n n e c t i n g  

e l e m e n t s   c o - o p e r a t i n g   to  c o n n e c t   t h e   c o v e r   to  the   f r a m e .  

The  c o v e r   may  be  made  in  a c c o r d a n c e   w i t h   the   f i r s t  

a s p e c t   of  t he   i n v e n t i o n .  

The  s o c k e t   p a r t   may  be  p r o v i d e d   in  a  b o s s ,   w h i c h   m a y  

be  made  as  a  c a s t i n g ,   and  e n g a g e d   by  w e l d i n g   or  any  o t h e r  

m a n n e r ,   to   t h e   c o v e r   p e r i m e t e r   p r i o r   to  the   c o n c r e t e   o r  

o t h e r   s e t t a b l e   m a t e r i a l   b e i n g   c a s t .   The  boss   may  b e  

e n g a g e d   in  a  c o r n e r   of  the   c o v e r   p e r i m e t e r ,   or  a l o n g   a  

s i d e   t h e r e o f .  

In  an  a s s e m b l y   a c c o r d i n g   to  t he   s e c o n d   and  t h i r d  

a s p e c t s   of  t h e   i n v e n t i o n ,   t h e   f r a m e   may  c o m p r i s e   a  

p l u r a l i t y   of  f r a m e   p a r t s   p e r m a n e n t l y   c o n n e c t e d   t o g e t h e r ,  

each   p a r t   b e i n g   of  s u b s t a n t i a l l y   L - c o n f i g u r a t i o n   i n  

s e c t i o n   h a v i n g ,   in  u s e ,   an  u p s t a n d i n g   l imb   and  a n  

i n w a r d l y   e x t e n d i n g   l imb  i n c l u d i n g   a  h o r i z o n t a l   p o r t i o n .  



The  h o r i z o n t a l   p o r t i o n   of  t he   i n w a r d l y   e x t e n d i n g  

l imb   of  t he   c o v e r   may,   in  u s e ,   r e s t   d i r e c t l y   or  t h r o u g h  

an  i n t e r m e d i a t e   m e m b e r ,   on  t he   h o r i z o n t a l   p o r t i o n   of  t h e  

i n w a r d l y   e x t e n d i n g   l imb   of  t h e   f r a m e .  

The  i n w a r d l y   e x t e n d i n g   l i m b   of  t he   f r ame   may  have   a n  

u p w a r d l y   p r o j e c t i n g   r i d g e   w h i c h   l o c a t e s   in  the   r e c e s s   i n  

the   i n w a r d l y   e x t e n d i n g   l imb   of  t he   c o v e r   p e r i m e t e r ,   w h e n  

the   c o v e r   is  r e c e i v e d   in  t he   f r a m e .   A  s e a l i n g   m e m b e r  

such   as  a  h o l l o w   t u b u l a r   member   w h i c h   may  be  made  o f  

r u b b e r   or  d i a p o l y p r e n e   s p o n g e   co rd   w i t h   a  c e n t r e   o r i f i c e  

may  be  l o c a t e d   in  t he   r e c e s s   of  t h e   c o v e r   p e r i m e t e r   a n d  

be  e n g a g e d   by  t he   r i d g e   of  t he   f r a m e   to  p r o v i d e   a  f l u i d  

t i g h t   s e a l   t h e r e b e t w e e n .  

The  u p s t a n d i n g   l imb   of  t he   f r a m e   may  have  an  o u t -  

w a r d l y   e x t e n d i n g   f o r m a t i o n   to  f a c i l i t a t e   e m b e d d i n g   t h e  

f r a m e   in  the   g r o u n d ,   c o n c r e t e   or  t he   l i k e .  

The  f r a m e   may  be  made  from  f o u r   p e r i m e t e r   p a r t s   c u t  

to  l e n g t h ,   and  m i t r e d   and  w e l d e d   a t   t he   c o r n e r s   t o  

p r o d u c e   a  f r a m e   of  t h e   r e q u i r e d   s i z e .  

Thus  a  p l u r a l i t y   of  a s s e m b l i e s   of  d i f f e r e n t   s i z e s  

can  be  p r o d u c e d   u t i l i s i n g   c o v e r   p e r i m e t e r   p a r t s   of  t h e  

same  c r o s s - s e c t i o n a l   c o n f i g u r a t i o n   and  f r ame   p e r i m e t e r  

p a r t s   of  t he   same  c r o s s - s e c t i o n a l   c o n f i g u r a t i o n ,   by  c u t t -  

ing  the   r e s p e c t i v e   p a r t s   to  l e n g t h   and  m i t r e i n g   a n d  

w e l d i n g   the   c o v e r   p a r t s   t o g e t h e r   to  p r o v i d e   a  c o v e r   o f  

the   r e q u i r e d   s i z e   and  w e l d i n g   the   f r a m e   p a r t s   t o g e t h e r   t o  

p r o v i d e   a  f r a m e   of  t he   r e q u i r e d   s i z e .  

P r e f e r a b l y   t h e   a s s e m b l y   is  of  r e c t a n g u l a r   c o n f i g u -  

r a t i o n ,   t he   f r a m e   and  c o v e r   p e r i m e t e r   p a r t s   each   made  a s  

p r e s s i n g s   in  s h e e t   s t e e l   a l t h o u g h   i f   d e s i r e d   the   a s s e m b l y  

may  be  in  any  o t h e r   s u i t a b l e   c o n f i g u r a t i o n   and  t he   f r a m e  

and  c o v e r   p e r i m e t e r   may  be  made  by  any  o t h e r   m e t h o d .  

The  f i r s t   c o n n e c t i n g   e l e m e n t   may  c o m p r i s e   a  b o l t   a n d  

the   s e c o n d   c o n n e c t i n g   e l e m e n t   a  n u t ,   in  which   c a s e ,   t h e  

t h r e a d e d   b o r e   of  t h e   nu t   is  p r e f e r a b l y   p r o v i d e d   w i t h   o n e  

or  more  s l o t s   w h i c h   p e r m i t   g r i t   or  d e t r i t u s   t h a t   in  u s e  



may  e n t e r   t h e   nu t   and  f o u l   t h e   t h r e a d s ,   to  be  e a s i l y  

w a s h e d   away  as  r a i n w a t e r   e n t e r s   t h e   n u t . T h e   s o c k e t   p a r t  

of  the   c o v e r   may  be  of  such   c o n f i g u r a t i o n   t h a t   when  t h e  

b o l t   is  r e m o v e d   t h e r e f r o m ,   a  l i f t i n g   key  may  be  i n s e r t e d  

to  f a c i l i t a t e   l i f t i n g   the   c o v e r   f rom  t h e   f r a m e .  

The  s e c o n d   c o n n e c t i n g   e l e m e n t   may  be  c a p t i v e l y  

r e t a i n e d   a d j a c e n t   to  the   u p p e r   s u r f a c e   of  t he   i n w a r d l y  

e x t e n d i n g   l i m b   of  t h e   L - s h a p e d   f r a m e   by  a  c a p t i v e   cage   o r  

be  w e l d e d   or  o t h e r w i s e   a t t a c h e d   to  t he   f r a m e .  

P r e f e r a b l y   t he   r i d g e   of  t h e   c o v e r   p e r i m e t e r   i s  

s p a c e d   i n w a r d l y   of  t he   s e c o n d   c o n n e c t i n g   e l e m e n t .  

Where  t h e   f i r s t   c o n n e c t i n g   e l e m e n t   c o m p r i s e s   a  b o l t ,  

t he   b o l t   may  h a v e   one  or  more  s l o t s   in  the   head   t h e r e o f  

a r r a n g e d   in  a  c r o w ' s   f o o t   c o n f i g u r a t i o n   and  w h i c h   i s  

a d a p t e d   to  be  e n g a g e d   by  an  a x i a l l y   e n g a g i n g   s p a n n e r .  

A l t e r n a t i v e l y ,   t h e   b o l t   may  be  of  c h e e s e - h e a d   c o n f i g u r a -  

t i o n   w i t h   a  h e x a g o n a l   r e c e s s   to   r e c e i v e   a  m a l e   key  o f  

c o r r e s p o n d i n g   c o n f i g u r a t i o n ,   or  any  o t h e r   d e s i r e d   c o n -  

f i g u r a t i o n .  

By  p r o v i d i n g   a  b o l t   w i t h   s u c h   an  u n u s u a l   head   c o n -  

f i g u r a t i o n   s u c h   as  a  c r o w ' s   f o o t   c o n f i g u r a t i o n ,   u n a u t h o r -  

i s e d   r e m o v a l   of  t he   c o v e r   from  t he   f r a m e   is  t h u s   d i s c o u r -  

a g e d .  

The  top   of   t he   c o v e r   is  p r e f e r a b l y   a t   s u b s t a n t i a l l y  

t he   same  l e v e l   as  t he   top  of  t he   v e r t i c a l   l imb   of  t h e   L -  

s h a p e d   f r a m e ,   a l t h o u g h   i f   d e s i r e d   i t   may  be  h i g h e r   o r  

l o w e r   i f   r e q u i r e d .  

The  i n v e n t i o n   may  be  a p p l i e d   to  a  s i n g u l a r   c o v e r   a n d  

f r a m e   a s s e m b l y ,   or  to  an  a s s e m b l y   c o m p r i s i n g   a  p l u r a l i t y  

of  c o v e r s   to  c o v e r   an  e l o n g a t e   d u c t ,   t he   c o v e r s   b e i n g  

r e c e i v e d   w i t h i n   a  f r a m e   h a v i n g   a  p l u r a l i t y   of  c o v e r  

r e c e i v i n g   a p e r t u r e s   s e p a r a t e d   by  c r o s s   m e m b e r s ,   or  a  

s i n g l e   c o n t i n u o u s   f r a m e .   In  t h e s e   l a t t e r   two  c a s e s   i t  

may  no t   be  p o s s i b l e   to  a c h i e v e   a  p e r f e c t l y   f l u i d - t i g h t  

s e a l   b e t w e e n   t h e   c o v e r   and  f r ame   due  to  t he   c o n f i g u r a t i o n  

of  t he   c r o s s   m e m b e r s   where   p r o v i d e d ,   or  t he   e d g e s   of  t h e  

c o v e r s .  



The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   the   a i d   o f  

t h e   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h : -  

FIGURE  1  is  a  s e c t i o n   t h r o u g h   a  c o r n e r   of  a  r e c t a n g -  

u l a r   m a n h o l e   c o v e r   and  f r a m e   a s s e m b l y   e m b o d y i n g   t h e  

i n v e n t i o n ;  

FIGURE  2  is  a  s e c t i o n   t h r o u g h   a  s e c o n d   a s s e m b l y  

e m b o d y i n g   the   i n v e n t i o n ;  

FIGURE  3  is  a  s e c t i o n   t h r o u g h   a  t h i r d   a s s e m b l y  

e m b o d y i n g   the   i n v e n t i o n .  

R e f e r r i n g   to  F i g u r e   1  of  t he   d r a w i n g s ,   a  m a n h o l e  

c o v e r   and  f r ame   a s s e m b l y   10  c o m p r i s e s   a  r e c t a n g u l a r   c o v e r  

11  r e c e i v e d   w i t h i n   a  r e c t a n g u l a r   f r a m e   12,  t he   f r a m e   12 

b e i n g   s l i g h t l y   l a r g e r   t h a n   the   c o v e r   11.  The  f r a m e   12 

c o m p r i s e s   two  p e r i m e t e r   p r e s s e d   s t e e l   s i d e   p a r t s   12a  e a c h  

of  s u b s t a n t i a l l y   L - c o n f i g u r a t i o n   in  s e c t i o n ,   and  t w o  

p e r i m e t e r   p r e s s e d   s t e e l   end  p a r t s   ( n o t   shown)   o f  

i d e n t i c a l   L - c o n f i g u r a t i o n   in  s e c t i o n ,   e ach   p a r t   b e i n g   c u t  

to  l e n g t h ,   m i t r e d   a t   t he   ends   to  p r o v i d e   c o r n e r s   a n d  

w e l d e d   to  t he   o t h e r   p a r t s   to  p r o d u c e   a  f r a m e   of  d e s i r e d  

s i z e .   The  f r a m e   p a r t s   e a c h   have   an  i n w a r d l y   e x t e n d i n g  

l i m b   14  i n c l u d i n g   a  h o r i z o n t a l   p o r t i o n   14a  and  a  p r o j e c t -  

ing  r i d g e   15  p r e s s e d   u p w a r d l y   t h e r e f r o m ,   and  a  s u b s t a n -  

t i a l l y   v e r t i c a l   u p s t a n d i n g   l imb  1 6 .  

The  v e r t i c a l   l imb   16  of  the   f r a m e   12  has   a  c r a n k e d  

p o r t i o n   17  wh ich   f a c i l i t a t e s   e m b e d d i n g   t he   f r ame   12  i n  

t he   g r o u n d   ove r   a  sump,   m a n h o l e   or  o t h e r   a c c e s s   o p e n i n g  

as  c o n c r e t e   or  o t h e r   s e t t a b l e   m a t e r i a l   is  p o u r e d   t h e r e  

a r o u n d .  

R e c e i v e d   w i t h i n   t he   f r a m e   12  is  t he   c o v e r   11,  t h e  

c o v e r   11  s i m i l a r l y   c o m p r i s i n g   two  p e r i m e t e r   p r e s s e d   s t e e l  

s i d e   p a r t s   18a  e a c h   of  s u b s t a n t i a l l y   L - c o n f i g u r a t i o n   i n  

s e c t i o n ,   and  two  p e r i m e t e r   p r e s s e d   s t e e l   end  p a r t s   ( n o t  

shown)   a l s o   of  i d e n t i c a l   L - c o n f i g u r a t i o n   in  s e c t i o n ,   e a c h  

p a r t   b e i n g   cu t   to  l e n g t h ,   m i t r e d   a t   t he   ends   to  p r o v i d e  

c o r n e r s   and  w e l d e d   to  t he   o t h e r   p a r t s   to  form  a  r e c t a n -  

g u l a r   c o v e r   p e r i m e t e r   18  of  d e s i r e d   s i z e .   Where  a  



l o c k i n g   d e v i c e   is  r e q u i r e d   to  l o c k   t h e   c o v e r   11  in  t h e  

f r a m e   12,  a  s o c k e t   p a r t   20,  made  as  a  g e n e r a l l y   c y l i n -  

d r i c a l   c a s t i n g ,   is  w e l d e d   in  one  or  more  of  the   c o r n e r s  

of  the   c o v e r   p e r i m e t e r   18,  or  is   e n g a g e d   w i t h   t he   c o v e r  

p e r i m e t e r   i n t e r m e d i a t e   t h e   ends   of  e a c h   s i d e   t h e r e o f ,   t h e  

s o c k e t   p a r t   20  h a v i n g   a  r e c e s s   22  w i t h   an  u p w a r d l y   f a c i n g  

a b u t m e n t   s u r f a c e   24,  and  an  a p e r t u r e   2 5 .  

R e c e i v e d   w i t h i n   t h e   r e c e s s   22  i s   t he   head   30  of  a  

b o l t   31  wh ich   c o m p r i s e s   a  f i r s t   c o n n e c t i n g   e l e m e n t ,   t h e  

u n d e r s i d e   32  of  t h e   head   30  of  t h e   b o l t   31  e n g a g i n g   t h e  

u p w a r d l y   f a c i n g   a b u t m e n t   s u r f a c e   24  of  t he   r e c e s s   2 2 .  

The  head   30  of  t he   b o l t   31  has   a  p l u r a l i t y   of  s l o t s ,  

a r r a n g e d   in  a  c r o w ' s   f o o t   c o n f i g u r a t i o n ,   the   b o l t   31 

b e i n g   e n g a g e a b l e   by  an  a x i a l l y   e x t e n d i n g   s p a n n e r .   A l t e r -  

n a t i v e l y   t he   b o l t   h e a d   may  be  of  c h e e s e   head   c o n f i g u r a -  

t i o n   h a v i n g   a  h e x a g o n a l   s h a p e d   r e c e s s   to  r e c e i v e   a  t o o l  

of  c o r r e s p o n d i n g   c o n f i g u r a t i o n ,   or  of  any  o t h e r   d e s i r e d  

c o n f i g u r a t i o n .  

The  u n u s u a l   head   c o n f i g u r a t i o n   d i s c o u r a g e s  

u n a u t h o r i s e d   r e m o v a l   of  t h e   c o v e r   11  from  the   f r ame   1 2 .  

The  t h r e a d e d   s h a n k   36  of  t he   b o l t   31  e x t e n d s   d o w n -  

w a r d l y   t h r o u g h   t h e   a p e r t u r e   25  of  t h e   s o c k e t   20  a n d  

e n g a g e s   a  s e c o n d   c o n n e c t i n g   e l e m e n t   c o m p r i s i n g   a  nu t   40  

w h i c h   is  h e l d   c a p t i v e   a d j a c e n t   to  t h e   u p p e r   s u r f a c e   41  o f  

t h e   u p w a r d l y   e x t e n d i n g   l i m b   14  of  t h e   f r a m e   12,  by  a  c a g e  
C  which   has  a  t a b   T  w h i c h   p r e v e n t s   t h e   nu t   40  b e i n g  

r e m o v e d   from  t h e   cage   C.  A l t h o u g h   t h e   nu t   40  c o u l d   b e  

w e l d e d   to  t he   s u r f a c e   4 1 .  

The  c o v e r   p e r i m e t e r   18  is  p e r f o r a t e d   as  shown  a t   45  

b e n e a t h   the   a p e r t u r e   25  of  t he   s o c k e t   p a r t   20  to  a c c o m m o -  

d a t e   the  cage   C  and  t he   nu t   40  w h e r e b y   the   c o v e r   11  may  b e  

r e c e i v e d   w i t h i n   and  l o c k e d   i n t o   t he   f r a m e   12  to  p r e v e n t  

u n a u t h o r i s e d   r e m o v a l .  

I n w a r d l y   of  t he   p e r f o r a t i o n   45  is   an  u p w a r d l y   f a c i n g  

r i d g e   46  p r e s s e d   u p w a r d l y   from  t h e   i n w a r d l y   e x t e n d i n g  

l imb   19  of  the   c o v e r   p e r i m e t e r   18,  w h i c h   p r o v i d e s   a  



r e c e s s   46a  in  t h e   b o t t o m   s u r f a c e   of  t h e   l i m b   19  and  w h i c h  

c o r r e s p o n d s   w i t h   t h e   r i d g e   15  of  the   f r a m e   12.  In  t h e  

r e c e s s   46a  i s   a  r e s i l i e n t   s e a l i n g   e l e m e n t   48  w h i c h  

c o m p r i s e s   a  d i a p o l y p r e n e   s p o n g e   c o r d   h a v i n g   a  c e n t r a l  

o r i f i c e   50.  A l t e r n a t i v e l y ,   t he   s e a l i n g   e l e m e n t   48  may  b e  

made  of  any  o t h e r   s u i t a b l e   m a t e r i a l   such   as  n a t u r a l  

r u b b e r .   As  t h e   b o l t   31  is   s c r e w e d   i n t o   t h e   nu t   40,  t h e  

s e a l i n g   e l e m e n t   48  b e c o m e s   i n c r e a s i n g l y   c o m p r e s s e d   by  t h e  

r i d g e   15  b e t w e e n   t h e   c o v e r   p e r i m e t e r   18  and  t he   f r a m e   12 

t h e r e b y   f o r m i n g   a  s e a l   t h e r e b e t w e e n .  

The  a s s e m b l y   shown  in  F i g u r e   1  has   a  c o v e r   of  l i g h t  

l o a d - b e a r i n g   c a p a c i t y   f o r   p e d e s t r i a n   u s e ,   i . e .   h a v i n g   a  

l o a d   b e a r i n g   c a p a c i t y   of  l e s s   t h a n   t h e   e q u i v a l e n t   of  3kN 

w h e e l   l o a d i n g   as  d e f i n e d   in  B r i t i s h   S t a n d a r d   497  w h e n  

a p p l i e d   to  a  g r a d e   A  m a n h o l e   c o v e r   or  g u l l y   g r a t i n g .   T h e  

c o v e r   has   a  m a t r i x   of  r e i n f o r c i n g   r o d s   52  w h i c h   i n t e r s e c t  

a c r o s s   t he   w i d t h   of  t he   c o v e r   and  a r e   e m b e d d e d   i n  

c o n c r e t e   60  or  o t h e r   s e t t a b l e   m a t e r i a l   w h i c h   is   p o u r e d  

i n t o   t he   a r e a   b o u n d e d   by  t he   c o v e r   p e r i m e t e r   18  d u r i n g  

m a n u f a c t u r e ,   and  a l l o w e d   to  s e t .   The  e n d s   52a  of  t h e  

r o d s   52  a r e   w e l d e d   as  shown  or  a d h e r e d   w i t h   s u i t a b l e  

a d h e s i v e ,   or  o t h e r w i s e   a t t a c h e d   to  t h e   r i d g e   46  of  t h e  

c o v e r   p e r i m e t e r   18.  However   i f   d e s i r e d   t h e y   c o u l d   b e  

c r a n k e d   to  t he   same  or  s i m i l a r   c o n f i g u r a t i o n   to  t he   r i d g e  
46  and  l o o p e d   o v e r .   In  t h i s   c a s e ,   t h e   r o d s   52  may  n o t  

need   to  be  o t h e r w i s e   a t t a c h e d   a l s o .  

The  nu t   40  has   two  s l o t s ,   one  of  w h i c h   can  be  s e e n  

a t   53  t o - p e r m i t   g r i t   and  d e r i t i s   w h i c h ,   in  u s e ,   may  e n t e r  

and  f o u l   t h e   t h r e a d s   of  t he   nu t   40,  to  be  e a s i l y   w a s h e d  

away .   I f   d e s i r e d ,   o n l y   one ,   or  more  t h a n   two  s l o t s   may 
be  p r o v i d e d .  

R e f e r r i n g   now  to  F i g u r e   2,  t h e r e   is   shown  a  s e c t i o n  

t h r o u g h   an  a s s e m b l y   h a v i n g   a  c o v e r   of  r e c t a n g u l a r   m e d i u m  

l o a d - b e a r i n g   c a p a c i t y ,   i . e .   h a v i n g   a  l o a d   b e a r i n g  

c a p a c i t y   of  up  to  t h e   e q u i v a l e n t   of  20kN  w h e e l   l o a d i n g ,  

i n t e r m e d i a t e   t h e   e n d s   t h e r e o f .   The  f r a m e   12  is  i d e n t i c a l  



to  t h a t   shown  in  F i g u r e   1  as  is  t he   c o v e r   p e r i m e t e r  

1 8 , t h e   s o c k e t s   40  ( n o t   shown  in  F i g u r e   2)  b e i n g   w e l d e d  

in  the   c o r n e r s   of  t he   c o v e r   p e r i m e t e r   18.  H o w e v e r ,   i n  

p l a c e   of  t he   m a t r i x   of  r e i n f o r c i n g   r o d s   52  w h i c h   a r e  

embedded   in  t he   c a s t   c o n c r e t e ,   a  r e i n f o r c i n g   p l a t e   50  i s  

p r o v i d e d   w h i c h   e x t e n d s   a c r o s s   t he   e n t i r e   a r e a   b o u n d e d   b y  

t he   c o v e r   p e r i m e t e r   18.  The  p l a t e   50  has   a  p e r i p h e r y  

c o m p r i s i n g   a  r i d g e   51  of  c o r r e s p o n d i n g   c o n f i g u r a t i o n   t o  

r i d g e   60  of  t h e   c o v e r   p e r i m e t e r   18,  t h e   c o v e r  p e r i m e t e r  

18  and  p l a t e   50  b e i n g   w e l d e d   as  shown  a t   54a  and  54b,   o r  

a d h e r e d   or  o t h e r w i s e   a t t a c h e d   t o g e t h e r   as  n e c e s s a r y ,   t o  

the   r i d g e   6 0 .  

The  p l a t e   50  is   s h a l l o w ,   i . e .   i t   does   no t   e x t e n d  

d o w n w a r d l y   b e y o n d   t he   f r a m e   12,  a l t h o u g h   i t   can  a c c o m m o -  

d a t e   a  g r e a t e r   v o l u m e   of  c o n c r e t e   t h a n   can  the   c o v e r   11 

shown  in  F i g u r e   1,  t h e r e b y   p r o v i d i n g   a  h i g h e r   l o a d -  

b e a r i n g   c a p a c i t y   c o v e r   t h a n   the   c o v e r   of  t he   a s s e m b l y   o f  

F i g u r e   1 .  

A  p l u r a l i t y   of  u p w a r d l y   p u n c h e d   l u g s   55  a r e   p r o v i d e d  

in  t he   p l a t e   50  to  p r o v i d e   a  key  f o r   t h e   c o n c r e t e   o r  

o t h e r   s e t t a b l e   m a t e r i a l   60  a l t h o u g h   i f   d e s i r e d   a  

p l u r a l i t y   of  l u g s   may  be  w e l d e d   to  t he   u p p e r   s u r f a c e   o f  

the   p l a t e   50  i n s t e a d   of  p u n c h e d   up  o u t w a r d l y   t h e r e f r o m   a s  

shown,   or  any  o t h e r   k e y i n g   means   may  be  p r o v i d e d   i f  

d e s i r e d .  

In  a l l   o t h e r   r e s p e c t s ,   t he   a s s e m b l y   is  of  i d e n t i c a l  

c o n s t r u c t i o n   to  t h a t   shown  in  F i g u r e   1,  l i k e   p a r t s   b e i n g  

d e s i g n a t e d   by  t h e   same  r e f e r e n c e   n u m e r a l s .  

F i g u r e   3  s h o w s   a  s e c t i o n   t h r o u g h   a  r e c t a n g u l a r  

a s s e m b l y   h a v i n g   a  h e a v y   l o a d - b e a r i n g   c a p a c i t y   c o v e r ,   i . e .  

h a v i n g   a  l o a d   b e a r i n g   c a p a c i t y   of  up  to  t he   e q u i v a l e n t   o f  

50KN  w h e e l   l o a d i n g ,   s i m i l a r   to  t h a t   shown  in  F i g u r e   2 ,  

a l t h o u g h   the   s h a l l o w   p l a t e   50  is  r e p l a c e d   by  a  deep   p l a t e  

62  wh ich   has  a  s i m i l a r   r i d g e   61  to  t h a t   shown  a t   51  i n  

F i g u r e   2.  The  p l a t e   62  e x t e n d s   d o w n w a r d l y   b e y o n d   t h e  

f r a m e   i n t o   t he   m a n h o l e   b e n e a t h   and  t h u s   t he   c o v e r   c a n  



a c c o m m o d a t e   an  even   g r e a t e r   v o l u m e   of  c o n c r e t e   t h a n   t h e  

c o v e r   of  t he   a s s e m b l y   shown  in  F i g u r e   2.  A g a i n ,   u p w a r d l y  

p u n c h e d   l u g s   55  a r e   p r o v i d e d   to  key  t he   c o n c r e t e   i n  

p o s i t i o n .  

I f   d e s i r e d ,   r e i n f o r c i n g   r o d s   s u c h   as  t h o s e   shown  a t  

52  in  F i g u r e   1  may  be  p r o v i d e d   in  a d d i t i o n   to  t he   p l a t e  

50  or  62  as  d e s i r e d   to  a c h i e v e   a  p a r t i c u l a r   l o a d - b e a r i n g  

c a p a c i t y .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   d u r i n g   m a n u f a c t u r e ,   i t  

i s   p o s s i b l e   to  p r o d u c e   a  p l u r a l i t y   of  a s s e m b l i e s   o f  

d i f f e r e n t   s i z e   and  c o n f i g u r a t i o n   h a v i n g   c o v e r s   of  d i f f e r -  

ing  l o a d - b e a r i n g   c a p a c i t y   u t i l i s i n g   f r a m e   and  c o v e r  

p e r i m e t e r   p a r t s ,   t he   r e s p e c t i v e   p a r t s   b e i n g   of  t he   s a m e  

c o n f i g u r a t i o n ,   i t   o n l y   b e i n g   n e c e s s a r y   to  cu t   t he   p a r t s  

to   d i f f e r e n t   l e n g t h s ,   m i t r e   t h e   e n d s   to  p r o v i d e   c o r n e r s  

and  we ld   t h e   p a r t s   t o g e t h e r   to  p r o d u c e   a s s e m b l i e s   o f  

d i f f e r e n t   s i z e ,   and  to  u se   d i f f e r e n t   r e i n f o r c i n g   m e m b e r s  

s u c h   as  t he   s h a l l o w   p l a t e   50,  or  deep   p l a t e   62  a n d / o r  

r o d s   52,  to  p r o d u c e   a  c o v e r   h a v i n g   a  p a r t i c u l a r   l o a d -  

b e a r i n g   c a p a c i t y .  

By  u t i l i s i n g   the   i n v e n t i o n   i t   ha s   been   p o s s i b l e   t o  

p r o v i d e   a  c o v e r   c a p a b l e   of  w i t h s t a n d i n g   l o a d s   the   e q u i -  

v a l e n t   of  50kN  w h e e l   l o a d i n g   or  a b o v e ,   due  to  the   c o n -  

f i g u r a t i o n   of  t he   c o v e r ,   and  the   f r a m e .   In  p a r t i c u l a r   i n  

e a c h   c a s e   t he   f r a m e   has   a  h o r i z o n t a l   p a r t   14a  on  t h e  

i n w a r d l y   e x t e n d i n g   l i m b   14,  and  t h e   c o v e r   a l s o   has   a  

h o r i z o n t a l   p o r t i o n   H  ( w h i c h   is   c u t   away  in  F i g u r e   1) 

w h i c h   s e a t s   in  t h e   p o r t i o n   14a  of  t h e   f r a m e .  

In  e a c h   a s s e m b l y   d e s c r i b e d   a b o v e ,   i t   w i l l   be  n o t e d  

t h a t   t he   top   of  t h e   c o v e r   11  is   a t   s u b s t a n t i a l l y   t he   s a m e  

l e v e l   as  t he   top   of  t he   v e r t i c a l   l imb   16  of  t he   L - s h a p e d  

f r a m e   1 2 .  

V a r i o u s   m o d i f i c a t i o n s   may  be  made  to  t he   a s s e m b l y  

shown  w i t h o u t   d e p a r t i n g   f rom  the   s c o p e   of  t he   i n v e n t i o n .  

For   e x a m p l e ,   t h e   c o v e r   p e r i m e t e r   18  a n d / o r   t he   f r a m e   12 

may  be  made  as  c a s t i n g s   i n s t e a d   of  p r e s s i n g s .   F u r t h e r ,  



a l t h o u g h   the   v e r t i c a l   l imb   16  of  t he   f r a m e   12  a n d  

v e r t i c a l   l imb   of  t he   c o v e r   p e r i m e t e r   18  a r e   shown  a s  

b e i n g   of  s u b s t a n t i a l l y   t he   same  d e p t h ,   i f   d e s i r e d ,   t h e s e  

may  be  of  d i f f e r e n t   d e p t h s   f o r   d i f f e r e n t   a p p l i c a t i o n s .  

F u r t h e r ,   t he   f i r s t   c o n n e c t i n g   e l e m e n t   need   n o t  

c o m p r i s e   a  b o l t   and  t h e   s e c o n d   c o n n e c t i n g   e l e m e n t   a  n u t ,  

but   i f   d e s i r e d   any  o t h e r   c o - o p e r a t i n g   c o n n e c t i n g   e l e m e n t s  

may  be  u s e d .   For   e x a m p l e ,   t he   head   of  a  b o l t   may  b e  

w e l d e d   to  t he   s u r f a c e   41  w i t h   t he   t h r e a d e d   s h a n k   e x t e n d -  

ing  u p w a r d l y ,   and  t he   s e c o n d   c o n n e c t i n g   e l e m e n t   c o m p r i s e s  

a  nu t   r e c e i v e d   in  t he   r e c e s s   2 2 .  

F u r t h e r ,   a  r a n g e   of  c o v e r s   of  l o a d   b e a r i n g   c a p a c i t y ,  

from  c o v e r s   s u i t a b l e   f o r   l i g h t w e i g h t   p e d e s t r i a n   u s e ,   t o  

h e a v y w e i g h t   l o a d i n g   use   can  e c o n o m i c a l l y   be  p r o d u c e d  

u t i l i s i n g   the   same  f r a m e   and  c o v e r   p e r a m i t e r   p a r t s  

r e s u l t i n g   in  a  l a r g e   c o s t   s a v i n g ,   w h e r e   p r e v i o u s   c o v e r s  

and  f r a m e   a s s e m b l i e s   of  t h e   k i n d   s p e c i f i e d   have   o n l y   b e e n  

used   f o r   l i g h t w e i g h t   a p p l i c a t i o n   and  i t   has   b e e n  

n e c e s s a r y   to  p r o d u c e   c o n v e n t i o n a l   h e a v y w e i g h t   c a s t   i r o n  

c o v e r s   and  f r a m e s   f o r   h e a v y   d u t y   a p p l i c a t i o n s .  



1.  A  m e t h o d   of  m a n u f a c t u r i n g   a  c o v e r   (11)   f o r   use  in  a n  

a s s e m b l y   (10)   of  t h e   k i n d   s p e c i f i e d   c o m p r i s i n g   the   s t e p s  

of  p e r m a n e n t l y   c o n n e c t i n g   t o g e t h e r   a  p l u r a l i t y   of  c o v e r  

p e r i m e t e r   p a r t s   ( 1 8 a )   to  p r o v i d e   a  c o v e r   p e r i m e t e r   ( 1 8 ) ,  

each   p a r t   ( 1 8 a )   b e i n g   of  s u b s t a n t i a l l y   L  c o n f i g u r a t i o n   i n  

s e c t i o n   h a v i n g ,   in  u s e ,   an  u p s t a n d i n g   l imb   and  a n  

i n w a r d l y   e x t e n d i n g   l i m b   i n c l u d i n g   a  h o r i z o n t a l   p o r t i o n  

(H) ,   s e l e c t i n g   a  r e i n f o r c i n g   member   or  r e i n f o r c i n g  

m e m b e r s   (50 ,   52,  62)  to  a c h i e v e   a  d e s i r e d   l o a d - b e a r i n g  

c a p a c i t y   of  t h e   c o v e r   ( 1 1 ) ,   l o c a t i n g   t h e   r e i n f o r c i n g  

member  or  m e m b e r s   w i t h i n   the   c o v e r   p e r i m e t e r   ( 1 8 ) ,   e n g a g -  

ing   a t   l e a s t   a  p a r t   ( 5 2 a ,   51,  61)  of  t he   or  e a c h  

r e i n f o r c i n g   member   ( 5 0 ,   52,  62)  w i t h   t h e   i n w a r d l y   e x t e n d -  

ing  l imb   (19)   of  t h e   L - s h a p e d   c o v e r   p e r i m e t e r   ( 1 8 ) ,  

c a s t i n g   c o n c r e t e   (60)   or  o t h e r   s e t t a b l e   m a t e r i a l   i n t o   t h e  

a r e a   b o u n d e d   by  t h e   c o v e r   p e r i m e t e r   (18)   to  c o v e r   a t  

l e a s t   p a r t   of  t he   r e i n f o r c i n g   member  or  m e m b e r s   (50 ,   5 2 ,  

62)  and  p e r m i t t i n g   t he   c o n c r e t e   (60)   or  o t h e r   s e t t a b l e  

m a t e r i a l   to  s e t .  

2.  A  m e t h o d   a c c o r d i n g   to  Claim  1  w h e r e i n   a  l i g h t w e i g h t  

c o v e r   of  l i g h t   l o a d - b e a r i n g   c a p a c i t y   is   p r o d u c e d ,   h a v i n g  

a  m a t r i x   of  e l o n g a t e   r e i n f o r c i n g   m e m b e r s   (52)   wh ich   a r e  

embedded   in  t h e   c a s t   c o n c r e t e   (60)   or  o t h e r   s e t t a b l e  

m a t e r i a l .  

3.  A  m e t h o d   a c c o r d i n g   to  Claim  1  w h e r e i n   a  medium  l o a d -  

b e a r i n g   c a p a c i t y   c o v e r   is  p r o d u c e d   h a v i n g   a  s h a l l o w   p l a t e  

r e i n f o r c i n g   member   (50)   w h i c h ,   in  u s e ,   does   no t   e x t e n d  

d o w n w a r d l y   b e y o n d   t h e   f r ame   ( 1 2 ) ,   t he   s h a l l o w   p l a t e  

member  (50)   e x t e n d i n g   a c r o s s   s u b s t a n t i a l l y   the   e n t i r e  

a r e a   b o u n d e d   by  t he   c o v e r   p e r i m e t e r   ( 1 8 ) .  



4.  A  m e t h o d   a c c o r d i n g   to  Cla im  1  w h e r e i n   a  h i g h   l o a d -  

b e a r i n g   c a p a c i t y   c o v e r   is  p r o d u c e d   by  p r o v i d i n g   a  d e e p  

p l a t e   r e i n f o r c i n g   member   ( 6 2 ) ,   w h i c h ,   in  u s e ,   e x t e n d s  

d o w n w a r d l y   b e l o w   t he   f r a m e   ( 1 2 ) ,   t he   deep   p l a t e   m e m b e r  

(62)   e x t e n d i n g   a c r o s s   s u b s t a n t i a l l y   t h e   e n t i r e   a r e a  
b o u n d e d   by  t he   c o v e r   p e r i m e t e r   ( 1 8 ) .  

5.  A  m e t h o d   a c c o r d i n g   to  a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   t he   i n w a r d l y   e x t e n d i n g   l i m b   (19)   of  t h e  

L - s h a p e d   c o v e r   p e r i m e t e r   has  an  u p w a r d l y   p r o j e c t i n g   r i d g e  

(46)   in  t he   u p p e r   s u r f a c e   of  t h e   l i m b   (19)   t h e r e b y  

p r o v i d i n g   a  c o r r e s p o n d i n g   r e c e s s   ( 4 6 a )   in  t he   l o w e r  

s u r f a c e   of  t h e   l imb   ( 1 9 ) ,   and  t h e   r e i n f o r c i n g   member   o r  

m e m b e r s   (50 ,   52,  62)  a re   a t t a c h e d   to  t h e   r i d g e   ( 4 6 ) .  

6.  A  c o v e r   and  f r a m e   a s s e m b l y   (10)   of  t he   k i n d  

s p e c i f i e d   t h e   c o v e r   (11)   h a v i n g   a  s o c k e t   p a r t   (20)   w i t h  

an  u p w a r d l y   f a c i n g   a b u t m e n t   ( 2 4 ) ,   a  f i r s t   c o n n e c t i n g  

e l e m e n t   (36)   r e c e i v e d   w i t h i n   t he   s o c k e t   (20)   and  e n g a g e d  

w i t h   s a i d   u p w a r d l y   f a c i n g   a b u t m e n t   ( 2 4 ) ,   t h e   c o v e r   ( 1 1 )  

b e i n g   p e r f o r a t e d   (45)   b e n e a t h   t h e   s o c k e t   p a r t   ( 2 0 ) ,   t h e  

f r a m e   (11)   h a v i n g   a  s e c o n d   c o n n e c t i n g   e l e m e n t   ( 4 0 )  

c a p t i v e l y   a s s o c i a t e d   w i t h   an  u p w a r d l y   f a c i n g   p a r t   (41)  o f  

the   f r a m e   ( 1 1 ) ,   t h e   s e c o n d   c o n n e c t i n g   e l e m e n t   (40)   b e i n g  

r e c e i v e d   w i t h i n   t h e   p e r f o r a t i o n   (45)   of  t h e   c o v e r   ( 1 1 )  

and  t he   f i r s t   (36)   and  s e c o n d   (40)   c o n n e c t i n g   e l e m e n t s  

c o - o p e r a t i n g   to   c o n n e c t   t he   c o v e r   (11)   to  t h e   f r a m e   ( 1 2 ) .  

7.  An  a s s e m b l y   a c c o r d i n g   to  Claim  6  w h e r e i n   t he   c o v e r  

(11)   is  made  by  a  m e t h o d   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   1 

to  5 .  

8.  An  a s s e m b l y   a c c o r d i n g   to  Claim  7  w h e r e i n   t he   s o c k e t  

p a r t   (20)   is  p r o v i d e d   in  a  b o s s ,   e n g a g e d   w i t h   t he   c o v e r  

p e r i m e t e r   (18)   p r i o r   to  t he   c o n c r e t e   (60)   or  o t h e r   s e t t -  

a b l e   m a t e r i a l   b e i n g   c a s t   and  t he   b o s s   is   e n g a g e d   in  a  



c o r n e r   of  t he   c o v e r   p e r i m e t e r   (18)   or  a l o n g   a  s i d e   ( l t i a )  

of  t he   c o v e r   p e r i m e t e r   ( 1 8 ) .  

9.  An  a s s e m b l y   a c c o r d i n g   to  a n y  o n e   of  C la ims   6  to  8 

w h e r e i n   t he   f r a m e   (12)   c o m p r i s e s   a  p l u r a l i t y   of  f r a m e  

p a r t s   ( 1 2 a )   p e r m a n e n t l y   c o n n e c t e d   t o g e t h e r ,   each   p a r t  

( 1 2 a )   b e i n g   of  s u b s t a n t i a l l y   L - c o n f i g u r a t i o n   in  s e c t i o n  

h a v i n g ,   in  u s e ,   an  u p s t a n d i n g   l i m b   (16)   and  an  i n w a r d l y  

e x t e n d i n g   l imb   (14)   i n c l u d i n g   a  h o r i z o n t a l   p o r t i o n   ( 1 4 a ) ,  

t he   h o r i z o n t a l   p o r t i o n   (H)  of  t he   i n w a r d l y   e x t e n d i n g   l i m b  

(19)   of  the   c o v e r ,   in  u s e ,   r e s t i n g   d i r e c t l y   or  t h r o u g h   a n  

i n t e r m e d i a t e   m e m b e r ,   on  t he   h o r i z o n t a l   p o r t i o n   ( 14a )   o f  

t he   i n w a r d l y   e x t e n d i n g   l imb   (14)   of  t h e   f r a m e   ( 1 2 ) .  

10.  An  a s s e m b l y   a c c o r d i n g   to  C la im  9  w h e r e i n   t h e  

i n w a r d l y   e x t e n d i n g   l imb   (14)   of  t h e   f r a m e   (12)  has   a n  

u p w a r d l y   p r o j e c t i n g   r i d g e   (15)   w h i c h   l o c a t e s   in  a  r e c e s s  

( 4 6 a )   in  t he   h o r i z o n t a l   l imb   (19)   of  t he   c o v e r   p e r i m e t e r  

( 1 8 ) ,   when  the   c o v e r   (11)   is  r e c e i v e d   in  t he   f r ame   ( 1 2 ) .  

11.  An  a s s e m b l y   a c c o r d i n g   to  Cla im  10  w h e r e i n   a  s e a l i n g  

member   (48)   is  l o c a t e d   in  t he   r e c e s s   ( 4 6 a )   of  t he   c o v e r  

p e r i m e t e r   (18)   and  is  e n g a g e d   by  the   r i d g e   (15)  of  t h e  

f r a m e   (12)   to  p r o v i d e   a  f l u i d   t i g h t   s e a l   t h e r e b e t w e e n .  

12.  An  a s s e m b l y   a c c o r d i n g   to  a n y  o n e   of  C la ims   9  to  11 

w h e r e i n   t he   u p s t a n d i n g   l imb   of  t he   f r a m e   has  an  o u t w a r d l y  

e x t e n d i n g   f o r m a t i o n   to  f a c i l i t a t e   e m b e d d i n g   the   f r ame   i n  

t he   g r o u n d .  

13.  An  a s s e m b l y   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   6  to  12 

w h e r e i n   t he   f i r s t   c o n n e c t i n g   e l e m e n t   (36)   c o m p r i s e s   a  

b o l t   and  the   s e c o n d   c o n n e c t i n g   e l e m e n t   (40)  a  n u t ,   t h e  

s o c k e t   p a r t   (20)   of  t he   c o v e r   (11)   is  of  such   c o n f i g u r a -  

t i o n   t h a t   when  the   b o l t   (36)   is  r e m o v e d   t h e r e f r o m ,   a  

l i f t i n g   key  may  be  i n s e r t e d   to  f a c i l i t a t e   l i f t i n g   t h e  

c o v e r   (11)   from  the   f r a m e   ( 1 2 ) .  
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