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Method  of  machine  filling  a  trench  and  apparatus  for  effecting  same. 

N  

@  The  invention  relates  to  a  method  and  apparatus  for  the 
machine  filling  of  a  trench  with  a  flowable  filler  e.g.,  asphalt. 
The  method  comprises  introducing  filler  1  2  into  the  trench  1  8 
from  a  mould  1  ,  the  latter  being  advanceable  along  the  trench 
18,  and  the  mould  1  precluding  forward  spreading  of  filler  12 
to  trench  area  1  8B,  with  advancement  of  the  mould  1  com- 
mencing  when  a  pre-determined  filler  pressure  is  sensed,  the 
filler  1  2  firstly  being  shaped  and/or  skimmed  to  a  level  L  above 
the  top  of  the  trench  1  8,  and  thereafter  being  pressed  to  a  level 
contiguous  with  surfaces  1  7  to  either  side  of  the  trench  1  8  by 
means  of  a  pressure  plate  23.  The  mould  1  comprises  leading, 
intermediate  and  trailing  mould  portions  4,  5,  6,  the  leading 
portion  4  being  provided  with  restraining  wall(s)  7,  the  inter- 
mediate  portion  being  provided  with  shaping/skimming  sur- 
face  21  ,  and  the  trailing  portion  6  being  provided  with  a  transi- 
tion  surface  22  and  pressure  plate  23. 
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ACTORUM  AG 

@  The  invention  relates  to  a  method  and  apparatus  for  the 
machine  filling  of  a  trench  with  a  flowable  filler  e.g.,  asphalt. 
The  method  comprises  introducing  filler  12  into  the  trench  18 
from  a  mould  1,  the  latter  being  advanceable  along  the  trench 
18,  and  the  mould  1  precluding  forward  spreading  of  filler  12 
to  trench  area  18B,  with  advancement  of  the  mould  1  com- 
mencing  when  a  pre-determined  filler  pressure  is  sensed,  the 
filler  12  firstly  being  shaped  and/or  skimmed  to  a  level  L  above 
the  top  of  the  trench  18,  and  thereafter  being  pressed  to  a  level 
contiguous  with  surfaces  17  to  either  side  of  the  trench  18  by 
means  of  a  pressure  plate  23.  The  mould  1  comprises  leading, 
intermediate  and  trailing  mould  portions  4,  5,  6,  the  leading 
portion  4  being  provided  with  restraining  wall(s)  7,  the  inter- 
mediate  portion  being  provided  with  shaping/skimming  sur- 
face  21,  and  the  trailing  portion  6  being  provided  with  a  transi- 
tion  surface  22  and  pressure  plate  23. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  m e t h o d   o f  

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

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

a s p h a l t   or  c o n c r e t e   i n t e n d e d   t o   f o r m   a 

s u r f a c i n g   l a y e r .  

C o n v e n t i o n a l l y ,   t r e n c h e s ,   or  a t   l e a s t  

t h e   u p p e r   l e v e l s   of  t r e n c h e s ,   a r e   s u r f a c e  

l a y e r e d ,   e . g .   w i t h   a s p h a l t   e t c . ,   by  h a n d ,   i n  

c i r c u m s t a n c e s   w h e r e   a  t r e n c h   has   been   dug  i n t o  

a  p r e v i o u s l y   a s p h a l t e d   r o a d   or  p a v e m e n t  

s u r f a c e .   S u c h   h a n d   f i l l i n g   i s   l a b o u r  

i n t e n s i v e ,   r e q u i r i n g   t h e   f i l l e r   to   be  b a r r o w e d  

f r o m   a  d u m p e d   s u p p l y   and   a l s o   u s u a l l y  

r e q u i r i n g   a d d i t i o n a l   p l a n t   in  t h e   f o r m   of  a  

t a m p i n g   r o l l e r   to   e n s u r e   t h a t   t h e   f i l l e r   a n d  

i n d e e d   o t h e r   f i l l i n g   m a t e r i a l   in  t h e   t r e n c h   i s  

a d e q u a t e l y   c o m p a c t e d   and  t h a t   t he   f i n a l   l e v e l  

of  t h e   t r e n c h   is  c o n t i g u o u s   w i t h   t h e   o r i g i n a l  

r o a d   or  p a v e m e n t   s u r f a c e   t o   e i t h e r   s i d e   of  t h e  

t r e n c h .   W h i l s t  f o r   s m a l l   s c a l e   o p e r a t i o n s  

hand   f i l l i n g   is  e c o n o m i c a l l y   v i a b l e ,   f o r   l a r g e  

s c a l e   o p e r a t i o n s   s u c h   as  t h e   r e q u i r e m e n t   t o  

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

i n s t a l l a t i o n s   d e m a n d e d   w h e n   c a b l e  T . V .  



n e t w o r k s   a r e   i n s t a l l e d ,   a  m e c h a n i s e d   s y s t  e m  

w o u l d   be  h i g h l y   a d v a n t a g e o u s ,   and  the   p r e s e n t  

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

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

f i l l i n g   w i t h   a s p h a l t   e t c .  

A c c o r d i n g   t o   a  f i r s t   a s p e c t   of  t h e  

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

a  t r e n c h   w i t h   a  f l o w a b l e   f i l l e r   c o m p r i s e s : -  

( a )   i n t r o d u c i n g   t h e   f i l l e r   i n t o   t h e  

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

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

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

(b)   a l l o w i n g   t h e   f i l l e r   u p o n   b e i n g  

d i s c h a r g e d   f r o m   t h e   m o u l d   i n t o   the   t r e n c h   t o  

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

w i t h   t h e   s i d e s   o f   t h e   t r e n c h ,   w h i l s t  

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

any   a p p r e c i a b l e   e x t e n t ,   to  an  a r e a   of   t h e  

t r e n c h   in   a d v a n c e   of  t h e   m o u l d ,   and  w h i l s t  

a l l o w i n g   a  b u i l d   up  in  p r e s s u r e   of  t h e   f i l l e r  

w i t h i n   t h e   m o u l d   a n d / o r   t r e n c h   to   a  p r e -  

d e t e r m i n e d   a m o u n t ;  

( c )   c o m m e n c i n g   a d v a n c e m e n t   of  t h e  

m o u l d   a l o n g   t h e   t r e n c h   when  the   p r e - d e t e r m i n e d  

f i l l e r   p r e s s u r e   i s   s e n s e d   so  as  t o   a c h i e v e  

p r o g r e s s i v e   f i l l i n g   of  the   t r e n c h ;  



( d )   s h a p i n g   a n d / o r   s k i m m i n g   t h e  

f i l l e r   by  m e a n s   of  t h e   m o u l d   t o   a  l e v e l  

p r o j e c t i n g   f r o m   t h e   t o p   of  t h e   t r e n c h   by  a 

p r e d e t e r m i n e d   a m o u n t ;   a n d  

(e)  m a i n t a i n i n g   a t   l e a s t   a  t r a i l i n g  

e n d   of  t h e   m o u l d   ( w i t h   r e s p e c t   t o   t h e  

d i r e c t i o n   of  m o u l d   a d v a n c e )   in  p r e s s u r e  

c o n t a c t   w i t h   the   f i l l e r   by  means   of  a  p r e s s u r e  

p l a t e   t o   c o m p r e s s   t h e   f i l l e r   t o   a  l e v e l  

c o n t i g u o u s   w i t h   s u r f a c e s   to   e i t h e r   s i d e   of  t h e  

t r e n c h .  

A c c o r d i n g   t o   a  s e c o n d   a s p e c t   of  t h e  

p r e s e n t   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   a p p a r a t u s  

f o r   c a r r y i n g   ou t   t he   above   d e f i n e d   m e t h o d ,   t h e  

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

v e h i c l e   (so  as  to   be  a d v a n c e a b l e   w i t h   r e s p e c t  

t o   a  t r e n c h   t o   be  f i l l e d )   by  m e a n s   of   a n  

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

and   a t   l e a s t   p a r t i a l l y   of  i n v e r t e d   " U " _  

s e c t i o n ,   and  c o m p r i s i n g : -  

( a )   a  l e a d i n g   m o u l d   p o r t i o n   ( h a v i n g  

r e g a r d   to   t h e   d i r e c t i o n   of  a d v a n c e   of  t h e  

m o u l d ,   in  u se )   i n c o r p o r a t i n g   an  i n l e t   o r i f i c e  

f o r   t he   i n t r o d u c t i o n   i n t o   t he   mou ld   of  f i l l e r  

f r o m   a  s u p p l y   s o u r c e ,   and   a t   l e a s t   o n e  

r e s t r a i n i n g   w a l l   e x t e n d i n g  a t   l e a s t   l a t e r a l l y  



t o   p r e c l u d e ,   in  u s e ,   e n t r y   of  f i l l e r   to   a n y  

a p p r e c i a b l e   e x t e n t   i n t o   an  a r e a   of  t r e n c h   i n  

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

w a l l ( s )   b e i n g   so  d i m e n s i o n e d   as  to   p e n e t r a t e ,  

in   u s e ,   a t   l e a s t   an  u p p e r   p o r t i o n   o f   t h e  

t r e n c h ;  

(b)   an  i n t e r m e d i a t e   m o u l d   p o r t i o n  

e x t e n d i n g   f r o m  t h e   l e a d i n g   m o u l d   p o r t i o n   a n d  

c o m p r i s i n g   a  s h a p i n g / s k i m m i n g   s u r f a c e   s e r v i n g ,  

i n  u s e ,   t o   s h a p e / s k i m   t h e   f i l l e r   t o   a 

p r e d e t e r m i n e d   l e v e l   a b o v e   t h e   t o p   of  t h e  

t r e n c h ;   a n d  

( c )   a  t r a i l i n g   m o u l d   p o r t i o n  

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

s u r f a c e   e x t e n d i n g   c o n t i g u o u s l y   f rom  a  t r a i l i n g  

end   of   t h e   s h a p i n g / s k i m m i n g   s u r f a c e ,   and  a 

p r e s s u r e   p l a t e   e x t e n d i n g   c o n t i g u o u s l y   f rom  t h e  

t r a i l i n g   end  of  t h e   t r a n s i t i o n   s u r f a c e   t o  

d e f i n e   a  d o w n s t r e a m ,   o u t l e t   end  of  t h e   m o u l d  

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

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

w i t h   s u r f a c e s   to   e i t h e r   s i d e   of  the   t r e n c h .  

The  i n v e n t i o n   t h u s   p r o v i d e s   a  m e t h o d  

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

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

b e i n g   c o n t i n u o u s ,   so  l o n g   as  a  s o u r c e   o f  



f i l l e r   m a t e r i a l   r e m a i n s   a v a i l a b l e ,   in  c o n t r a s t  

to   t h e   i n t e r m i t t e n t ,   h a n d   f i l l i n g   t e c h n i q u e .  

The  s e n s i n g   of  t h e   p r e s s u r e   of  t h e   f i l l e r  

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

t h e   p r e s s u r e   p l a t e   is  i n t e n d e d   to   s q u e e z e   o u t  

any  v o i d s   r e m a i n i n g   in  t h e   f i l l e r   and  t o  

p r o d u c e   a  s a t i s f a c t o r y   s u r f a c e   f i n i s h   to   t h e  

f i l l e r  a t   t h e   l e v e l   of  t h e   o r i g i n a l   s u r f a c e s  

to  e a c h  s i d e   of  t he   t r e n c h .  

P r e s s u r e   f i l l i n g   of  t h e   t r e n c h   w i t h  

f i l l e r   r e s u l t s   n o t   o n l y   f r o m   c o n t i n u o u s l y  

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

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

b e t w e e n   t h e   s i d e s   o f   t h e   t r e n c h ,   t h e  

r e s t r a i n i n g   w a l l   of  the   l e a d i n g   mou ld   p o r t i o n  

and   t h e   s h a p i n g / s k i m m i n g   s u r f a c e   of   t h e  

i n t e r m e d i a t e   mould   p o r t i o n .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   m o u l d  

n e e d s   to   h a v e   l a t e r a l   d i m e n s i o n s   d e t e r m i n e d   b y  

t h e   w i d t h   of  t h e   t r e n c h   to   be  f i l l e d ,   t h e  

m e t h o d   and  a p p a r a t u s   in  a c c o r d a n c e   w i t h   t h e  

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

f i l l i n g   r e l a t i v e l y   s m a l l   w i d t h   t r e n c h e s ,   e . g .  

100  mm,  as  w o u l d   be  r e q u i r e d   f o r   t h e   l a y i n g   o f  

u n d e r g r o u n d   c a b l e s   f o r   a  c a b l e   T.V.  n e t w o r k ,  

and  w i t h   s u c h   a  t r e n c h   t h e   d e p t h   of  f i l l   w o u l d  



be  a p p r o x i m a t e l y   60  mm  f o r   e x a m p l e .  

T h e   m o u l d   in   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   may  be  m o u n t e d   on  a  v e h i c l e  

g e n e r a l l y   of   t h e   k i n d   d e s c r i b e d   in  my  GB 

P a t e n t   2 1 1 6 6 2 0 .   T h u s ,   t h e   v e h i c l e   m a y  

c o m p r i s e   b a s i c a l l y   a  w h e e l e d   c h a s s i s ,   a  p o w e r  

u n i t   m o u n t e d   on  t h e   c h a s s i s ,   a  b u l k   f i l l e r  

r e c e i v i n g   h o p p e r   m o u n t e d   on  t h e   c h a s s i s ,   a n  

a u g e r   l o c a t e d  a t   t h e   b o t t o m   of  t h e   h o p p e r   t o  

work   a n d . c o m p a c t   t h e   f i l l e r ,   and  a  c o m p a c t i o n  

t u b e   a s s o c i a t e d   w i t h   t h e   l o w e r   end  of  t h e  

a u g e r .   The  c o m p a c t i o n   t u b e   i s   c o n v e n i e n t l y  

v e h i c l e   m o u n t e d ,   w i t h   t h e   mould   a t t a c h a b l e   t o  

t h e   v e h i c l e   a t   an  o u t l e t   end  of   t h e   c o m p a c t i o n  

t u b e .  

T h e   m o u l d ,   o v e r   i t s   l e a d i n g   a n d  

i n t e r m e d i a t e   p o r t i o n s   i s   p r e f e r a b l y   o p e n e d  

b o t t o m e d   and  of  g e n e r a l l y   i n v e r t e d   " U " - s h a p e ,  

so  t h a t   f i l l e r   i s   d i s c h a r g e d   i n t o   t h e   t r e n c h  

f r o m   t h e   o p e n   b o t t o m   of   t h e   l e a d i n g   m o u l d  

p o r t i o n .  

The  a t t a c h m e n t   m e m b e r   of  t h e   m o u l d   m a y  

c o m p r i s e   an  a t t a c h m e n t   p l a t e   w i t h   a  p l u r a l i t y  

of  b o l t   h o l e s   f o r   r e l e a s a b l y   a t t a c h i n g   t h e  

m o u l d   t o   t h e   v e h i c l e .   The   m o u l d ,   and   i n  

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



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

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

in  c r o s s   s e c t i o n   t o   t h e   o u t l e t   end  of  t h e  

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

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

t h e   i n l e t   o r i f i c e .  

The  m o u l d   may  c o m p r i s e   t w o   p a r a l l e l ,  

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

l e a s t   t h e   l e n g t h   of  t h e   i n t e r m e d i a t e   a n d  

l e a d i n g   m ' o u l d   p o r t i o n s   a n d   o v e r   t h e  

i n t e r m e d i a t e   mould   p o r t i o n   i n t e r c o n n e c t e d   by  

t h e   s h a p i n g / s k i m m i n g   p l a t e ,   w h i c h   i s  

p r e f e r a b l y   p l a n a r .   The  s i d e   p l a t e s   may  a l s o  

e x t e n d   a l o n g   p a r t   of  t h e   t r a n s i t i o n   s u r f a c e .  

The  s i d e   p l a t e s   a t   t h e   l e a d i n g   m o u l d   p o r t i o n  

a r e   p r e f e r a b l y   ' p r o v i d e d   w i t h   d o w n w a r d l y  

e x t e n d i n g   w e b s   a t   t h e   l e a d i n g   end  of   t h e  

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

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

l a t e r a l   r e s t r a i n i n g   w a l l ,   so  t h a t   a l l   t h r e e  

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

t h r e e   p l a t e s   p r o j e c t i n g   d o w n w a r d l y   so  as  to  b e  

a b l e   t o   p e n e t r a t e   as  f a r   as  p o s s i b l e ,   in  u s e ,  

t o w a r d s   t h e   b o t t o m   of  t h e   t r e n c h ,   e.g..  by  u p  

to  55  mm  ( f o r   a  t r e n c h   r e q u i r i n g   a  60  mm  d e e p  

f i l l i n g   of  a s p h a l t   e t c ) .   The  s i d e   p l a t e s   a r e  



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

l e s s   t h a n   t h e   w i d t h   of  t h e   t r e n c h   so  as  t o  

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

t h e   s i d e   p l a t e s ,   and  t h e   i n s i d e   of  t h e   t r e n c h ,  

t o   a c c o m m o d a t e   any  i r r e g u l a r i t i e s   in   t r e n c h  

w i d t h .   I t   f o l l o w s   t h a t   f i l l e r   can   s p r e a d  

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

f i n a l l y   be  c o m p a c t e d   by  t h e   p r e s s u r e   p l a t e  

i n t o  t h e s e   m a r g i n a l  e d g e s .   W i t h   t h i s  

a r r a n g e m e n t ' t h e   p r e s s u r e   p l a t e   i s   p r e f e r a b l y  

f a n - s h a p e d   in   p l a n   e x t e n d i n g   f r o m   t h e  

n a r r o w e r ,   s h a p i n g / s k i m m i n g   p l a t e   t o   a 

d i m e n s i o n   a p p r o x i m a t i n g   t o ,   or  j u s t   e x c e e d i n g ,  

t h e   w i d t h   of  t h e   t r e n c h .   The  p r e s s u r e   p l a t e  

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

t h a t   in  w h i c h   t h e   s h a p i n g / s k i m m i n g   s u r f a c e   i s  

l o c a t e d .   I t   i s   a l s o   p r e f e r r e d   t o   p r o v i d e  

t h e   m o u l d   w i t h   a  p a i r   of  o u t e r ,   p a r a l l e l   s i d e  

p l a t e s ,   s p a c e d   a p a r t   by  a  d i s t a n c e   e x c e e d i n g  

t h e   w i d t h   of   t h e   t r e n c h ,   so  t h a t   l o w e r   e d g e s  

of   t h e s e   o u t e r   s i d e   p l a t e s   may  c o n s t i t u t e  

s l i d e   s h o e s   t o   s l i d e   a l o n g   t h e   r o a d   o r  

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

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

p a r t i c u l a r   i t s   s h a p i n g / s k i m m i n g   s u r f a c e   a n d  

p r e s s u r e   p l a t e ,   w i t h   r e s p e c t   t o   t h e   t r e n c h .  



I f   t h e   mou ld   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

i s   i n t e n d e d   f o r   u s e   w i t h   a s p h a l t ,   t h e   m o u l d   i s  

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

w h e r e b y   a  b u r n e r   n o z z l e ,   e .g .   f o r   p r o p a n e ,   may  

be  m o u n t e d   on  t he   m o u l d   to   h e a t   t h e   l a t t e r .  

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   i n  

g r e a t e r   d e t a i l ,   by  way  o f   e x a m p l e ,   w i t h  

r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   i n  

w h i c h : -  

F i g u r e   1  i s   a  s i d e   e l e v a t i o n   of   a 

mou ld   f o r   u s e   w i t h   t h e   m e t h o d   and  a p p a r a t u s   i n  

a c c o r d a n c e   w i t h   t h e   f i r s t   and  s e c o n d   a s p e c t s  

of  t h e   i n v e n t i o n ;  

F i g u r e   2  i s   an  e n l a r g e d   a x i a l   s e c t i o n  

t h r o u g h   F i g u r e   1; 

F i g u r e  3   i s   an  u n d e r n e a t h   p l a n   v i e w   o f  

F i g u r e   1 ;  

F i g u r e  4   is  an  end  e l e v a t i o n   of  F i g u r e  

1  in  t h e   d i r e c t i o n   of  a r r o w   A;  a n d  

F i g u r e   5  is  an  end  e l e v a t i o n   of  F i g u r e  

1  in  t he   d i r e c t i o n   of  a r r o w   B. 

In   t h e   d r a w i n g s ,   a  m o u l d  1   i s  

a t t a c h a b l e   to  a  v e h i c l e   ( n o t   s h o w n ) ,   s u c h   a s  

t h a t   d e s c r i b e d   in  GB  p a t e n t   2 1 1 6 6 2 0 ,   by  a n  

a t t a c h m e n t   m e m b e r   in  t h e   f o r m   of  an  i n c l i n e d  

a t t a c h m e n t   p l a t e   2  p r o v i d e d   w i t h   a  p l u r a l i t y  



of   a t t a c h m e n t   b o l t   h o l e s   3,  t h e   v e h i c l e  

i n c o r p o r a t i n g   a  h o p p e r   f r o m   w h i c h   t r e n c h  

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

1  e . g . ,   by  a  s c r e w   a u g e r ,   t h e   v e h i c l e ,   a n d  

h e n c e   t h e   m o u l d   1,  b e i n g   m o v a b l e   in  t h e  

d i r e c t i o n   of  a r r o w   C. 

The  m o u l d   1  c o m p r i s e s   a  l e a d i n g   m o u l d  

p o r t i o n  4 ,   an  i n t e r m e d i a t e   m o u l d   p o r t i o n   5  a n d  

a  t r a i l i n g   m o u l d   p o r t i o n   6,  w i t h   t h e   l e a d i n g  

and   i n t e r m e d i a t e   p o r t i o n s   h a v i n g   an  o p e n  

b o t t o m   and  b e i n g   g e n e r a l l y   of   i n v e r t e d   " U " -  

s h a p e .  

A  l e a d i n g   end  of   t h e   l e a d i n g   m o u l d  

p o r t i o n  4   i s   d e f i n e d   by  t h e   a t t a c h m e n t   p l a t e   2  

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

p a r t l y   by  a  t o n g u e   7  on  a  l o w e r   e d g e   of  t h e  

a t t a c h m e n t   p l a t e   2,  t h e   t o n g u e   7  e x t e n d i n g  

t r a n s v e r s e l y   of   t h e   t r e n c h   to   be  f i l l e d ,   a s  

w i l l   be  d e s c r i b e d   in   d e t a i l   l a t e r .   T h e  

l e a d i n g   m o u l d   p o r t i o n   4,  and  in  p a r t i c u l a r   i t s  

a t t a c h m e n t   p l a t e   2 ,   a l s o   c o m p r i s e s   a 

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

f o r m   o f   a  c i r c u l a r   t h r o u g h   h o l e   8 

c o r r e s p o n d i n g   in  d i a m e t e r   t o   o u t l e t   end  9  of  a 

c o m p a c t i o n   t u b e   10  of   t h e   v e h i c l e ,   t h e   o t h e r  

e n d   o f   t h e   c o m p a c t i o n   t u b e   10  b e i n g   i n  



c o m m u n i c a t i o n   w i t h   t h e   v e h i c l e   h o p p e r   and  t h e  

c o m p a c t i o n   t ube   10  a l s o   h o u s i n g   an  a u g e r   ( n o t  

s h o w n )   r o t a t a b l e   a b o u t   l o n g i t u d i n a l   a x i s   11  t o  

d i s p l a c e   a s p h a l t ,   w h i c h   is   i n d i c a t e d   at   12  by  

t h e   r a n d o m l y   d o t t e d   a r e a   of  F i g u r e s   2  and  4 .  

The  l e a d i n g   mou ld   p o r t i o n  4   b e h i n d   the   h o l e   8 

is   g r a d u a l l y   r e d u c e d   in  c r o s s   s e c t i o n   by  m e a n s  

of  an  i n c l i n e d   p l a t e   13  e x t e n d i n g   o v e r   t h e  

l e n g t h   of  t h e  . l e a d i n g   m o u l d   p o r t i o n  4 .  

T h e ' m o u l d   1  c o m p r i s e s   a  f i r s t   p a i r   o f  

p a r a l l e l   s i d e   p l a t e s   14  s p a c e d   a p a r t   by  a l m o s t  

t h e   w i d t h   of  t h e   t r e n c h   t o   be  f  i l l e d   as  can   b e  

s e e n   f r o m   F i g u r e   4,  and  e x t e n d i n g   o v e r   t h e  

l e n g t h   of  b o t h   t h e   l e a d i n g   and  i n t e r m e d i a t e  

m o u l d   p o r t i o n s   4  and  5,  t h e   s i d e   p l a t e s   1 4  

b e i n g   d o w n w a r d l y   e x t e n d e d   a t   w e b s   14a  a t   t h e  

l e a d i n g   end  of  t h e   l e a d i n g   m o u l d   p o r t i o n   4 ,  

and  t h e   w e b s   14a  b e i n g   a t t a c h e d   to   t h e   l a t e r a l  

t o n g u e   7,  so  t h a t   t h e   t w o   w e b s   14  and  t h e  

t o n g u e   7  a l l   c o n s t i t u t e   r e s t r a i n i n g   w a l l s .  

As  c a n   be  s e e n   f r o m   F i g u r e   3,  t h e  

m o u l d   1  a l s o   c o m p r i s e s   a  s e c o n d   p a i r   o f  

p a r a l l e l   s i d e   p l a t e s   15  s p a c e d   a p a r t   by  a 

d i s t a n c e   e x c e e d i n g   the   w i d t h   of  the   t r e n c h ,   s o  

t h a t   l o w e r   e d g e s   16  of  t h e s e   o u t e r   s i d e   p l a t e s  

15  c o n s t i t u t e   s l i d e   s h o e s ,   to  s l i d e   a l o n g   t h e  



r o a d   or   p a v e m e n t   s u r f a c e   i n d i c a t e d   a t   17 

b e y o n d   t h e   t r e n c h ,   i n d i c a t e d   at   18.  I t   w o u l d  

n o r m a l l y   be  t h e   c a s e   t h a t   t h e   t r e n c h   18  i s  

i n i t i a l l y   f i l l e d   w i t h   h a r d c o r e   e t c . ,   to   a 

s u r f a c e   l e v e l   19 ,   w i t h   t h e   m e t h o d   a n d  

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

p r o v i d e   an  a s p h a l t ,   f i n i s h i n g   l a y e r   20  to   a 

d e p t h   D  o f   o n l y   60mm  f o r   e x a m p l e .  

T h e   i n t e r m e d i a t e   m o u l d   p o r t i o n   3  i s  

p r o v i d e d   w i t h   a  s h a p i n g / s k i m m i n g   s u r f a c e  

i n d i c a t e d   a t   21 ,   w h i c h   s u r f a c e   is   p l a n a r ,   a n d  

t o   o p p o s i t e   e d g e s   o f   w h i c h   s u r f a c e   a r e  

a t t a c h e d   one  e a c h  o f   t h e   i n n e r   s i d e   p l a t e s   1 4 .  

As  can   b e s t   be  s e e n   in  F i g u r e   2,  t h e   i n n e r  

s i d e   p l a t e s   14  e x t e n d   b e y o n d   t h e   i n t e r m e d i a t e  

m o u l d   p o r t i o n   5  o v e r   a  p a r t   of   i n c l i n e d  

t r a n s i t i o n   s u r f a c e   22  w h i c h   e x t e n d s  

c o n t i g u o u s l y   f rom  t he   s k i m m i n g   s u r f a c e   21  t o  

p r e s s u r e   p l a t e   23  o f   t h e   t r a i l i n g   m o u l d  

p o r t i o n   6,  t h e   p r e s s u r e   p l a t e   23  b e i n g  

g e n e r a l l y   p l a n a r   an  b e i n g   g e n e r a l l y   f a n - s h a p e d  

in  p l a n ,   e x t e n d i n g   f rom  t he   s h a p i n g / s k i m m i n g  

s u r f a c e   2 1 ,   w h i c h   i s   l e s s   t h a n   t h e   t r e n c h  

w i d t h   w,  t o   a  d i m e n s i o n   j u s t   e x c e e d i n g   t h e  

w i d t h   of   t h e   t r e n c h .   A  t e r m i n a l   end  of  t h e  

p r e s s u r e   p l a t e   23  i s   d e f i n e d   by  an  u p w a r d l y  



e x t e n d i n g   end  w a l l   24  w h i c h   c a r r i e s   a  m o u n t i n g  

h o l d e r   25  f o r   a  p r o p a n e   b u r n e r   n o z z l e   ( n o t  

s h o w n )   bu t   a v a i l a b l e   to   h e a t   t h e   m o u l d   1  a n d  

h e n c e   to  m a i n t a i n   t he   a s p h a l t   w i t h i n   the   m o u l d  

1  w i t h i n   an  o p t i m u m   w o r k a b l e   and  m o u l d a b l e  

t e m p e r a t u r e   r a n g e .  

C o n s i d e r i n g   now  t h e   m e t h o d   by  w h i c h  

t h e   a p p a r a t u s   and  in  p a r t i c u l a r   t h e   m o u l d   1 

o p e r a t e s ,   as  m e n t i o n e d   p r e v i o u s l y   a s p h a l t   12  

is   d i s c h a r g e d   i n t o   t he   t r e n c h   and  i n p a r t i c u l a r  

o n t o   a  s u r f a c e   l e v e l   19  f r o m   t h e   o p e n   b o t t o m  

of  the   l e a d i n g   mou ld   p o r t i o n   4,  w i t h   d i s c h a r g e  

of  a s p h a l t   i n t o   an  a r e a   18B  of  t h e   t r e n c h   18 

in  a d v a n c e   of  t h e   m o u l d   1  b e i n g   c o n s t r a i n e d   b y  

t h e   r e t a i n i n g   w a l l   7  and  w e b s   14.a  of   t h e  

l e a d i n g   m o u l d   p o r t i o n   4  and   w i t h   a s p h a l t  

m a k i n g   p r e s s u r e   c o n t a c t   w i t h   s i d e w a l l s   18A  o f  

t he   t r e n c h   18.  In  a c c o r d a n c e   w i t h   t h e   m e t h o d  

of  t h e   i n v e n t i o n ,   m o u l d   a d v a n c e   i s   c o m m e n c e d  

w h e n   a  p r e - d e t e r m i n e d   f l u i d   p r e s s u r e   i s  

s e n s e d .   T h i s   i s   p r e f e r a b l y   a c h i e v e d   by  t h e  

a r r a n g e m e n t   d e s c r i b e d   in  my  p a t e n t   G B 2 1 1 6 6 2 0  

i . e .   t h e   a u g e r   i s   f l u i d   d r i v e n   and  t h e   a u g e r  

d r i v e   f l u i d   p r e s s u r e   i s   s e n s e d   a n d / o r  

m o n i t o r e d ,   so  t h a t   h y d r a u l i c   d r i v e   t o   r o a d  

w h e e l s   of  t he   a s s o c i a t e d   v e h i c l e   is   c o u p l e d   t o  



t h e   a u g e r   d r i v e .   In  o t h e r   w o r d s ,   t h e   r a t e   o f  

a d v a n c e   of  t h e   m o u l d   1  a l o n g   t h e   t r e n c h   1 8 ,  

a n d   h e n c e   t h e   r a t e   o f   t r e n c h   f i l l i n g   i s  

c o n t r o l l e d   in  a c c o r d a n c e   w i t h   t h e   p r e v a i l i n g  

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

t e m p e r a t u r e .   In  g e n e r a l ,   the   mou ld   17  of  my 

GB  P a t e n t   2 1 1 6 6 2 0   i s   s i m p l y   r e p l a c e d   by  t h e  

s p e c i a l  m o u l d   1  s h o w n   in  F i g u r e s   1  -   5  of  t h i s  

a p p l i c a t i o n   t o   a t t a i n   t h e   t r e n c h   f i l l i n g  

m e t h o d   a n d  ' a p p a r a t u s   h e r e i n   d e s c r i b e d .   A s  

t h e   v e h i c l e   and  h e n c e   t h e   m o u l d   1  p r o g r e s s e s  

a l o n g   t h e  t r e n c h   18,  t h e   s k i m m i n g   s u r f a c e   21 

of   t h e   i n t e r m e d i a t e   m o u l d   p o r t i o n   5,  t o g e t h e r  

w i t h   t h e   s i d e   p l a t e s   14  of  t h e   i n t e r m e d i a t e  

m o u l d   p o r t i o n   5,  c o m p r e s s   and   s h a p e   t h e  

a s p h a l t   12  to   a  l e v e l   L  s l i g h t l y   a b o v e   t h a t   o f  

t h e   s u r f a c e   17  to   e i t h e r   s i d e   of  t h e   t r e n c h  

18.  C o n t i n u e d   a d v a n c e m e n t   of  t h e   m o u l d   1 

b r i n g s   t h e   t r a n s i t i o n   s u r f a c e   22  i n t o  

e n g a g e m e n t   w i t h   t h e   e l e v a t e d   a s p h a l t   L,  t h u s  

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

a n d   f i n a l l y   t h e   p r e s s u r e   p l a t e   23  of  t h e  

t r a i l i n g   m o u l d   p o r t i o n   6  c o m p r e s s e s   t h e  

a s p h a l t   l a y e r   20 ,   r e m o v i n g   any  r e m a i n i n g  

v o i d s ,   and  e n s u r e s   t h a t   t h e   f i l l   i s   o n l y   t o  

t h e   l e v e l   of  t h e   s u r f a c e s   17  t o   e a c h   s i d e   o f  



the   t r e n c h   18 .  



1.  A  m e t h o d   of   m a c h i n e   f i l l i n g   a 

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

(a)   i n t r o d u c i n g   t h e   f i l l e r   (12)   i n t o  

t h e   t r e n c h   ( 1 8 )   f r o m   a  m o u l d   (1)   i t s e l f  

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

m o u l d   (1 )   b e i n g   p r o g r e s s i v e l y   a d v a n c e a b l e  

a l o n g   t h e   t r e n c h   ( 1 8 ) ;  

( b )   a l l o w i n g   t h e   f i l l e r   ( 1 2 )   u p o n  

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

t r e n c h   ( 1 8 )   and  t o   s p r e a d   f r o m   t h e   m o u l d   ( 1 )  

i n t o   p r e s s u r e   c o n t a c t   w i t h   t h e   s i d e s   (18A)  o f  

t h e   t r e n c h   ( 1 8 ) ,   w h i l s t   p r e c l u d i n g   f o r w a r d  

s p r e a . d i n g   o f   t h e   f i l l e r   ( 1 2 ) ,   t o   a n y  

a p p r e c i a b l e   e x t e n t ,   to   an  a r e a   (18B)   of   t h e  

t r e n c h   ( 1 8 )   in   a d v a n c e   of  t h e   m o u l d   ( 1 ) ,   a n d  

w h i l s t   a l l o w i n g   a  b u i l d   up  in  p r e s s u r e   of  t h e  

f i l l e r   (12)   w i t h i n   t h e   mou ld   (1)  a n d / o r   t r e n c h  

(18)   to  a  p r e - d e t e r m i n e d   a m o u n t ;  

(c)   c o m m e n c i n g   a d v a n c e m e n t   of  t h e  

m o u l d   (1)  a l o n g   t h e   t r e n c h   ( 1 8 )   w h e n   t h e   p r e -  

d e t e r m i n e d   f i l l e r   p r e s s u r e   i s   s e n s e d   so  as  t o  

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

( 1 8 ) ;  

( d )   s h a p i n g   a n d / o r   s k i m m i n g   t h e  

f i l l e r   ( 1 2 )   by  m e a n s   of  t h e   m o u l d   (1)  to   a 



l e v e l   (L)  p r o j e c t i n g   f r o m   t h e   t o p   of   t h e  

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

(e)  m a i n t a i n i n g   a t   l e a s t   a  t r a i l i n g  

end  (6)  of  t h e   m o u l d   (1)  ( w i t h   r e s p e c t   to   t h e  

d i r e c t i o n   of  m o u l d   a d v a n c e )   in  p r e s s u r e  

c o n t a c t   w i t h   t h e   f i l l e r   ( 1 2 )   by  m e a n s   of  a 

p r e s s u r e   p l a t e   (23)   to   c o m p r e s s   the  f i l l e r  

( 1 2 )   t o  a   l e v e l   c o n t i g u o u s   w i t h   s u r f a c e s  

(17)   to   e i t h e r   s i d e   of  t h e   t r e n c h   ( 1 8 ) .  

2.  A p p a r a t u s   f o r   f i l l i n g   a  t r e n c h  

w i t h   a  f l o w a b l e   f i l l e r   ( 1 2 )   by  t h e   m e t h o d  

d e f i n e d   in   C l a i m   1,  c o m p r i s i n g   a  m o u l d   ( 1 )  

a t t a c h a b l e   t o   a  v e h i c l e   ( s o   as  t o   b e  

a d v a n c _ e a b l e  w i t h  r e s p e c t   to   a  t r e n c h   ( 1 8 )   t o  

be  f i l l e d )   by  m e a n s   of  an  a t t a c h m e n t   m e m b e r  

( 2 ) ,   t h e   m o u l d   (1)  b e i n g   e l o n g a t e ,   and  a t  

l e a s t   p a r t i a l l y   of  i n v e r t e d   " U " - s e c t i o n ,   a n d  

c o m p r i s i n g : -  

( a )   a  l e a d i n g   m o u l d   p o r t i o n   ( 4 )  

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

t h e   m o u l d   ( 1 ) ,   i n   u s e )   i n c o r p o r a t i n g   an  i n l e t  

o r i f i c e   (8)   f o r   t h e   i n t r o d u c t i o n   i n t o   t h e  

mou ld   (1)  of  f i l l e r   (12)  f r o m   a  s u p p l y   s o u r c e ,  

and   a t   l e a s t   o n e   r e s t r a i n i n g   w a l l   ( 7 )  

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

u s e ,   e n t r y   of  f i l l e r   ( 1 2 )   to   any  a p p r e c i a b l e  



e x t e n t   i n t o   an  a r e a   (18B)   of   t r e n c h   ( 1 8 )   i n  

a d v a n c e   of  t h e   mou ld   (1) ,   w i t h   t h e   r e s t r a i n i n g  

w a l l ( s )   (7 )   b e i n g   so  d i m e n s i o n e d   as  t o  

p e n e t r a t e ,   in   u s e ,   a t   l e a s t   an  u p p e r   p o r t i o n  

of   t h e   t r e n c h   ( 1 8 ) ;  

(b )   an  i n t e r m e d i a t e   m o u l d   p o r t i o n  

(5)   e x t e n d i n g   f r o m   t h e   l e a d i n g   m o u l d   p o r t i o n  

(4)  and  c o m p r i s i n g   a  s h a p i n g / s k i m m i n g   s u r f a c e  

(21)   s e r v i n g ,   in  u s e ,   to   s h a p e / s k i m   t h e   f i l l e r  

( 1 2 )   t o   a  p r e d e t e r m i n e d   l e v e l   (L)  a b o v e   t h e  

t o p   of   t h e  t r e n c h   ( 1 8 ) ;   a n d  

( c )   a  t r a i l i n g   m o u l d   p o r t i o n   ( 6 )  

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

s u r f a c e   ( 2 2 )   e x t e n d i n g   c o n t i g u o u s l y   f r o m   a  

t r a i l i n g   end  of  the   s h a p i n g / s k i m m i n g   s u r f a c e  

( 2 1 ) ,   and  a  p r e s s u r e   p l a t e   ( 2 3 )   e x t e n d i n g  

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

t r a n s i t i o n   s u r f a c e   ( 2 2 )   t o   d e f i n e   a 

d o w n s t r e a m ,   o u t l e t   end   of  t h e   m o u l d   (1)  t o  

c o m p r e s s   or  d i s p l a c e   t h e   f i l l e r   (12)   s u c h   t h a t  

t h e   t r e n c h   ( 1 8 )   i s   s u r f a c e d   t o   a  l e v e l  

c o n t i g u o u s   w i t h   s u r f a c e s   (17 )   to   e i t h e r   s i d e  

of  t h e   t r e n c h   ( 1 8 ) .  

3.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   2 ,  

w h e r e i n   t h e   mou ld   (1)  i s   v e h i c l e   m o u n t e d ,   t h e  

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



u n i t   m o u n t e d   on  t h e   c h a s s i s ,   a  b u l k   f i l l e r  -  

r e c e i v i n g   h o p p e r   m o u n t e d   on  t h e   c h a s s i s ,   a n  

a u g e r   l o c a t e d   a t   t h e   b o t t o m   of  t h e   h o p p e r   t o  

work   and  c o m p a c t   t he   f i l l e r ,   and  a  c o m p a c t i o n  

t u b e   (10)   a s s o c i a t e d   w i t h   t he   l o w e r   end  of  t h e  

a u g e r   and  in  c o m m u n i c a t i o n   w i t h   t h e   i n l e t  

o r i f i c e   (8)   of  t h e   m o u l d   (1)  f o r   t r a n s f e r   o f  

f i l l e r   ( 1 2 )   f r o m   t h e   c o m p a c t i o n   t u b e   ( 1 0 )   t o  

t h e   m o u l d   ( 1 ) .  

4.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   3 ,  

w h e r e i n  t h e   m o u l d   ( 1 ) ,   o v e r   i t s   l e a d i n g   a n d  

i n t e r m e d i a t e   p o r t i o n s   ( 4 ,   5)  i s   o p e n e d  

b o t t o m e d   and  of  g e n e r a l l y   i n v e r t e d   " U " - s h a p e .  

.  5 .  A p p a r a t u s   as  c l a i m e d   in  C l a i m   3 

or  C l a i m   4,  w h e r e i n   t he   l e a d i n g   mou ld   p o r t i o n  

(4)  is   g r a d u a l l y   r e d u c e d   in  c r o s s - s e c t i o n   f r o m  

t h e   i n l e t   o r i f i c e   ( 8 ) .  

6.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e  

of   C l a i m s   2  t o   5,  w h e r e i n   t h e   m o u l d   ( 1 )  

c o m p r i s e s   t w o   p a r a l l e l ,   s i d e   p l a t e s   ( 1 4 )  

s p a c e d   a p a r t   by  a  d i s t a n c e   s l i g h t l y   l e s s   t h a n  

t h e   w i d t h   of  t h e   t r e n c h   (18)   e x t e n d i n g   o v e r   a t  

l e a s t   t h e   l e n g t h   of  t h e   i n t e r m e d i a t e   a n d  

l e a d i n g   m o u l d   p o r t i o n s   (5 ,   4)  a n d ,   o v e r   t h e  

i n t e r m e d i a t e   mould   p o r t i o n   ( 5 ) ,   i n t e r c o n n e c t e d  

by  t h e   s h a p i n g / s k i m m i n g   p l a t e   ( 2 1 ) .  



7.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   6 ,  

w h e r e i n   t h e   s i d e   p l a t e s   (14)   a r e   p r o v i d e d   w i t h  

d o w n w a r d l y   e x t e n d i n g   webs   ( 1 4 a )   a t   t he   l e a d i n g  

end  of  t h e   l e a d i n g   m o u l d   p o r t i o n   ( 4 ) ,   w h i c h  

webs   ( 1 4 a )   a t   t h e i r   t e r m i n a l   e n d s   a r e   c o m b i n e d  

w i t h   t h e   l a t e r a l   r e s t r a i n i n g   w a l l   ( 7 ) .  

8.  A p p a r a t u s   as  c l a i m e d   in   a n y  o n e  

of   C l a i m s   2  t o   7,  w h e r e i n   t h e   m o u l d   (1)  i s  

p r o v i d e d   w i t h   a  p a i r   o f   o u t e r ,   p a r a l l e l   s i d e  

p l a t e s   ( 1 6 ) ,   s p a c e d   a p a r t   by  a  d i s t a n c e  

e x c e e d i n g   t h e   w i d t h   of  the   t r e n c h .  








	bibliography
	description
	claims
	drawings

