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©  Hole  opener. 
©  A  tool  for  enlarging  well  bores,  comprising 

a  tubular  housing  (1) 
a  cutter  (6)  extending  outwardly  of  the  housing  and 

having  a  cutting  edge  (6A,  B,  C)  engaging  a  well  bore  wall, 
and  a  passageway  (8)  through  the  housing  for  delivery 

of  pressurised  fluid,  the  housing  wall  being  apertured  (9,  10) 
to  direct  fluid  from  the  passageway  in  a  direction  lateral  of 
the  housing  and  at  generally  the  same  level  on  the  housing 
as  said  cutting  edge. 
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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  t o o l   f o r   e n l a r g i n g   w e l l   b o r e s .  

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

g e o t h e r m a l   e n e r g y ,   t h e r e   a r e   many  s i t u a t i o n s   w h e r e   a n  

e x i s t i n g   w e l l   b o r e   has   to  be  e n l a r g e d .   T h i s   can  b e  

a c h i e v e d   in  a  v a r i e t y   of  d i f f e r e n t   w a y s .   For  e x a m p l e   a  

l a r g e r   d r i l l   b i t   can  be  run .   T h i s   has   d i s a d v a n t a g e s   i n  

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

e f f i c i e n t   in  a  b l i n d   h o l e   and  no t   w i t h   a  p i l o t   h o l e   a h e a d ,  

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

c u t t i n g   i s   t a k i n g   p l a c e ;   much  w i l l   f a l l   down  t h e   p i l o t   h o l e  

to  be  r e d r i l l e d   a t   a  l a t e r   s t a g e   in  t he   o p e r a t i o n .  

A  s e c o n d   m e t h o d   of  h o l e   e n l a r g i n g   w o u l d   be  to   u s e   a  

c o n v e n t i o n a l   h o l e   e n l a r g e r .   In  t h i s   c a s e   t he   h y d r a u l i c s  

t h o u g h   i m p r o v e d   a r e   no t   as  e f f i c i e n t   as  t h e y   c o u l d   b e .  

In  c o n v e n t i o n a l   h o l e - o p e n i n g   o p e r a t i o n s   a l s o ,   t he   h o l e -  

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

s a m e   as  t h e   p i l o t   h o l e   so  as  to  b e a r   a g a i n s t   t h e   p i l o t   h o l e  

in  u s e ,   bu t   t h e   p i l o t   h o l e   t e n d s   to  be  n o n - u n i f o r m   a n d  

r o u g h - w a l l e d   and  s e v e r e   v i b r a t i o n   of  t h e   t o o l   can  r e s u l t .  



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

f o r   e n l a r g i n g   w e l l   b o r e s ,   c o m p r i s i n g  

a  t u b u l a r   h o u s i n g ,  

a  c u t t e r   e x t e n d i n g   o u t w a r d l y   of  t h e   h o u s i n g   and  h a v i n g  

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

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

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

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

h o u s i n g   and   a t   g e n e r a l l y   t h e   s a m e   l e v e l   on  t h e   h o u s i n g   a s  

s a i d   c u t t i n g   e d g e .  

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

h o u s i n g .   P r e f e r a b l y   a l s o   a  p l u r a l i t y   of  a p e r t u r e s   a r e  

p r o v i d e d   f o r   t he   p a s s a g e w a y .  

The  a p e r t u r e   i s   p r e f e r a b l y   in   t h e   f o r m   of   a  n o z z l e   f o r  

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

o u t w a r d l y   a g a i n s t   t he   w e l l   b o r e .   In  t h i s   way  l o c a l i s e d  

p r e s s u r e   i s   e x e r t e d   on  t h e   b o r e h o l e   w a l l   in   t h e   a r e a   o f  

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

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

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

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

c u t t i n g   edge   c l e a r   of  d e b r i s .  

F u r t h e r   a c c o r d i n g   to  t he   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  t o o l  

f o r   e n l a r g i n g   w e l l   b o r e s ,   c o m p r i s i n g  

a  t u b u l a r   h o u s i n g ,  

a  c u t t e r   e x t e n d i n g   o u t w a r d l y   of  t h e   h o u s i n g   and  h a v i n g  

a  c u t t i n g   edge   f o r   e n l a r g i n g   a  w e l l   b o r e   w a l l ,  

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

p r e s s u r i s e d   f l u i d   to  t he   w e l l   b o r e ,   w h e r e i n   t h e   h o u s i n g  

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

s u b s t a n t i a l l y   t he   same  as  t h e   d i a m e t e r   p r o s c r i b e d   by  t h e  

o u t e r   e x t r e m i t y   of  t he   c u t t e r   on  r o t a t i o n   of  t h e   h o u s i n g .  



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

i n t e r v a l s   a r o u n d   t h e   h o u s i n g   and  the   d i a m e t e r   of  t he   h o u s i n g  

a b o v e   t h e   c u t t e r   i s   a t   i t s   max imum  s u b s t a n t i a l l y   t he   same  a s  

the   d i a m e t e r   of  t h e   e n l a r g e d   w e l l   b o r e   p r o d u c e d   by  t h e  

c u t t e r s   on  r o t a t i o n   of  the   h o u s i n g .  

An  e m b o d i m e n t   of  t h i s   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  w a y  
of  e x a m p l e   w i t h   r e f e r e n c e   to  t he   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 .   1  is   a  s i d e   v iew  of  a  t o o l   f o r   e n l a r g i n g  

w e l l   b o r e s   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n ;  

F i g .   2  is   a  p a r t - s e c t i o n a l   a n g l e d   s i d e   v i ew  o f  

t h e   t o o l   of  F i g .   1 ;  

a n d  

F i g .   3  is  a  s e c t i o n a l   v i ew   on  t he   l i n e   A-A 

of  F i g .   1 .  

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

t he   i n v e n t i o n   has   a  h o u s i n g   g e n e r a l l y   i n d i c a t e d   a t   1  o f  

w h i c h   t op   and  b o t t o m   c y l i n d r i c a l   s e c t i o n s   2,  3  of  241  mm 

o u t s i d e   d i a m e t e r   and  a  m i d d l e   c y l i n d r i c a l   s e c t i o n   4  is  o f  

444  mm  o u t s i d e   d i a m e t e r   a t   i t s   u p p e r   p o r t i o n   4A.  T h e  

h o u s i n g   1  has   an  o v e r a l l   l e n g t h   of  2121  mm. 

A  l o w e r   p o r t i o n   4 B  o f  t h e   m i d d l e   s e c t i o n   i s   of   r e d u c e d  

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

i t ,   t he   s l o t s   r e c e i v i n g   c u t t e r s   6  h a v i n g   c u t t i n g   e d g e s   6A,  

6B  and  6C  w h i c h   have   s y n t h e t i c   p o l y c r y s t a l l i n e   C o m p a x ,  

S t r a t a x   or  D i a p a x   d i a m o n d   w a f e r s   7  a l o n g   them  to  p r o v i d e  

h a r d n e s s   and  wea r   r e s i s t a n c e .   On  r o t a t i o n   of  t h e   h o u s i n g  

the   o u t e r m o s t   c u t t i n g   e d g e s   6C  d e s c r i b e   a  c i r c l e   h a v i n g   a  

d i a m e t e r   of  444  mm,  i . e .   t he   same  as  t he   d i a m e t e r   of  t h e  

u p p e r   p o r t i o n   4A  of  t he   h o u s i n g   m i d d l e   s e c t i o n .  



E a c h   c u t t e r   6  i s   s e c u r e d   w i t h i n   i t s   s l o t   5  by  m e a n s   of   t w o  

s c r e w e d   p i n s   12  p a s s i n g   t h r o u g h   t he   c u t t e r   6  and  s c r e w i n g  

i n t o   t h e   p o r t i o n   4B  of  t h e   h o u s i n g   1  ( see   F i g .   3)  w h i c h  

f o r c e s   t h e   c u t t e r   6  a g a i n s t   a  s i d e   f a c e   of  t h e   s l o t   5 ,  

t h e r e b y   p r e v e n t i n g   v i b r a t i o n   of  t h e  c u t t e r   6  in  t h e   s l o t .  

Each   s c r e w e d   p i n   is  p r e v e n t e d   f r o m   l o o s e n i n g   by  m e a n s   of  a n  

e c c e n t r i c   l o c k i n g   d i s c   1 2 A .  

At  t h e i r   l o w e r   p o r t i o n   t h e   c u t t e r s   6  a r e   f o r k e d   a t   11,  t h e  

c u t t i n g   e d g e s   6  b e i n g   p r o v i d e d   on  e a c h   f o r k .  

A  t h r o u g h   b o r e   8  e x t e n d s   a x i a l l y   t h r o u g h   the   h o u s i n g   a n d  

a p e r t u r e s   9,  10  open   f r o m   t h e   b o r e   8  r a d i a l l y   o u t w a r d l y   i n t o  

t h e   s l o t s   5  b e t w e e n   t he   f o r k s   11  of  e a c h   c u t t e r   6.  T h e  

a p e r t u r e s   9,  10  a r e   d i s p o s e d   a t   t he   same  l e v e l   on  t h e  

h o u s i n g   1  as  t h e   c u t t i n g   e d g e s   6C,  6A  r e s p e c t i v e l y .  

The  a p e r t u r e s   10  a r e   d i r e c t e d   a l o n g   the   c u t t i n g   e d g e s   6A.  

L o c a t e d   w i t h i n   t h e   a p e r t u r e s   9,  10  a r e   r e m o v a b l e   s l e e v e s   14  

w h i c h   a r e   a l i g n e d   w i t h   t h e   b o r e   8  by  d o w e l   p i n s   1 3 .  

N o z z l e s   15  a r e   d i s p o s e d   w i t h i n   t he   s l e e v e s   14  and  s e a l e d  

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

s e c t i o n a l   a r e a   f o r   t h e   a p e r t u r e s   9,  10  as  t h e y   e m e r g e   f r o m  

the   b o r e   8.  The  n o z z l e s   15  a r e   r e m o v a b l e   a n d  

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

0.9  c m 2 .  

In  u s e ,   t h e   t o o l   of   t h i s   e m b o d i m e n t   of   t h e   i n v e n t i o n   i s  

s c r e w e d   a t   i t s   u p p e r   and   l o w e r   e n d s   i n t o   a  d r i l l   s t r i n g ,   s o  
t h a t   t h e   b o r e   8  c o m m u n i c a t e s   w i t h   f l u i d   p a s s a g e w a y s   a b o v e  

and  b e l o w   i t .   The  s t r i n g   c a r r i e s   a t   i t s   l o w e r   end  a  d r i l l  

b i t   (no t   shown)   w h i c h   f o r m s   a  p i l o t   h o l e   16  ( F i g .   2)  in  t h e  

s e a   bed  on  r o t a t i o n   of  t h e   s t r i n g ,   or  a  b u l l n o s e   w h i c h   w i l l  

f o l l o w   an  e x i s t i n g   p i l o t   h o l e .  



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

t h r o u g h   the   b o r e   8  to  t he   d r i l l   b i t   and ,   b e i n g   u n d e r  

p r e s s u r e ,   is   f o r c e d   in  p a r t   t h r o u g h   t h e   n o z z l e s   15,  e m e r g i n g  

f r o m   t h e m   a t   a  v e l o c i t y   of  6 0 - 1 0 0   m e t r e s   p e r   s e c .   T h e  

p r e s s u r e   d r o p   a c r o s s   t he   n o z z l e s   15  is   a r o u n d   70  kg  pe r   c m 2 .  

The  r a t e   of   f l u i d   f l o w   t h r o u g h   t h e   n o z z l e s   i s   5 4 5 5   l i t r e s  

p e r   m i n u t e .  

As  t h e   f l u i d   i s   j e t t e d   t h r o u g h   t he   n o z z l e s   15  i t   f o r c e s  

d e b r i s   away  f r o m   the   c u t t i n g   e d g e s   6A,  6B,  6C,  w i t h   d i r e c t  

a c t i o n   a l o n g   t h e   edge  6A.  C u t t i n g s   a r e   t h e n   e n t r a i n e d   i n  

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

by  t h e   f l u i d   f r o m   the   n o z z l e s   15.  F u r t h e r ,   t h e   h i g h  

v e l o c i t y   of  t h e   f l u i d   f r o m   t he   n o z z l e s   15  a g a i n s t   t he   w a l l  

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

by  c a u s i n g   i n i t i a l   w e a k e n i n g   and  b r e a k a g e   of  t h e   w a l l ;   a s  

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

i t   a c t s   d i r e c t l y   a g a i n s t   t he   b o r e   w a l l   g e n e r a l l y   in  t h e  

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

t he   w a l l .   The  l o c a l i s e d   h i g h   p r e s s u r e   c r e a t e d   by  the   f l u i d  

f rom  t h e   n o z z l e s   a l s o   r e d u c e s   the   " c h i p   h o l d - d o w n "   e f f e c t   o f  

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

on  t h e   c u t t i n g   e d g e s   6A,  6B,  6 C .  

T h u s   t h e   p i l o t   h o l e   16  i s   o p e n e d   to   a  w i d e r   d i a m e t e r   by  t h e  

c u t t e r s   6,  p r o v i d i n g   a  d r i l l   h o l e   17  (F ig .   2)  of  a b o u t   444  mm 

d i a m e t e r .   As  t he   t o o l   r o t a t e s ,   t h e r e f o r e ,   t h e   u p p e r  

p o r t i o n   4A  of  t he   h o u s i n g ' s   m i d d l e   s e c t i o n   b e a r s   a g a i n s t   t h e  

w a l l   of  t he   d r i l l   h o l e   17,  p r o v i d i n g   s t a b i l i s a t i o n   f o r   t h e  

t o o l .   The  f a c e   of  t he   n e w l y - f o r m e d   d r i l l   h o l e   17  i s  

s m o o t h e r   and  has   more  i n t e g r i t y   t h a n   t h a t   of  t h e   p i l o t   h o l e  

16,  and  t h e r e f o r e   p r o v i d e s   b e t t e r   s t a b i l i s a t i o n   fo r   the   t o o l  

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

e f f e c t e d   a g a i n s t   the   p i l o t   h o l e .  



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

a c h i e v e d   by  t he   t o o l   of  t h i s   e m b o d i m e n t :  

1)  The   i m p a c t   of  t h e   h i g h   v e l o c i t y   j e t   was   b r e a k i n g   d o w n  

t h e   l e d g e .  

2)  The  l a t e r a l   j e t   was  c a r r y i n g   away  t h e   c u t t i n g  

e f f e c t i v e l y   as  i t   o n l y   had  to  t u r n   90°  to  be  t r a v e l l i n g  

up  t h e   h o l e   as   o p p o s e d   to  1 8 0 °   as  in  n o r m a l   j e t   n o z z l e  

b i t s   or  h o l e   o p e n e r s .  

3)  C r e a t i n g   a  w a s h - o u t   s i t u a t i o n   r e l i e v e d   t he   c u t t e r s   o f  

much  of  t h e i r   w o r k .  

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

c h i p   h o l d   down  e f f e c t .  

I t   i s   a  w e l l - k n o w n   f a c t   t h a t   c h i p   h o l d   down   i s   a f f e c t e d  

g r e a t l y   by  o v e r - b a l a n c e   and  i f   t he   l a t e r a l   j e t t i n g   i s  

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

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

s u b s t a n t i a l   i n c r e a s e   in  r a t e   of  p e n e t r a t i o n   w i l l   c e r t a i n l y  

t a k e   p l a c e .  

T h i s   now  r e m a i n s   to  be  p r o v e d   u n d e r   l a b o r a t o r y   c o n d i t i o n s .  

I n c r e a s e s   in  ROP  have   been   a c h i e v e d   in  t h e   p a s t   u s i n g  

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

i n c r e a s i n g   the   ROP  has   been   a c c o m p a n i e d   w i t h   t he   i n c r e a s e d  

r i s k   o f   c a u s i n g   an  i n f l u x   by  r e d u c i n g   or  r e m o v i n g   t h e  

o v e r - b a l a n c e   e x c i t e d   by  the   mud  c o l u m n .   In  t h e   c a s e   o f  

l a t e r a l   j e t t i n g   in  t h e   p r e s e n t   i n v e n t i o n   t h i s   is  n o t  t h e  

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

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

of  an  i n f l u x   b u t   s t i l l   r e d u c e   or  r e m o v e   t h e   o v e r - b a l a n c e  



e x e r t e d   by  t h e   mud  c o l u m n .  

M o d i f i c a t i o n s   and  i m p r o v e m e n t s   may  be  made  w i t h o u t   d e p a r t i n g  
f rom  t h e   s c o p e   of  t h e   i n v e n t i o n .  



1.  A  t o o l   f o r   e n l a r g i n g   w e l l   b o r e s ,   c o m p r i s i n g  

a  t u b u l a r   h o u s i n g ,  

a  c u t t e r   e x t e n d i n g   o u t w a r d l y   of  t he   h o u s i n g   and  h a v i n g  

a  c u t t i n g   edge   f o r   e n g a g i n g   a  w e l l   b o r e   w a l l ,  

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

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

f l u i d   f rom  t he   p a s s a g e w a y   in  a  d i r e c t i o n   l a t e r a l   of  t h e  

h o u s i n g   and  a t   g e n e r a l l y   t h e   s a m e   l e v e l   on  t h e   h o u s i n g   a s  

s a i d   c u t t i n g   e d g e .  

2.  A  t o o l   as  c l a i m e d   in  C l a i m   l ,   w h e r e i n   t he   a p e r t u r e  

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

m a i n   a x i s   of  t h e   h o u s i n g .  

3.  A  t o o l   as  c l a i m e d   in  C l a i m   1  or  2,  w h e r e i n   t h e   a p e r t u r e  

t h r o u g h   t h e   h o u s i n g   w a l l   i s   in   t h e   f o r m   of   a  n o z z l e   f o r  

p r o v i d i n g   a  j e t   of  f l u i d   f rom  t h e   p a s s a g e w a y .  

4.  A  t o o l   as  c l a i m e d   in  any  one  of  t he   p r e c e d i n g   C l a i m s ,  

w h e r e i n   t he   c u t t e r   has  c i r c u m f e r e n t i a l l y - s p a c e d   c u t t i n g  

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

5.  A  t o o l   as  c l a i m e d   in  C l a i m   4,  w h e r e i n   t h e   c u t t i n g   e d g e s  

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

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

c u t t i n g   e d g e s .  

6.  A  t o o l   as  c l a i m e d   in  C l a i m   5,  w h e r e i n   a  f u r t h e r  

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

a x i a l l y   s p a c e d   a b o v e   the   f i r s t   a p e r t u r e   and  b e t w e e n   t h e  

c u t t i n g   e d g e s .  



7.  A  t o o l   as  c l a i m e d   in  a n y  o n e   of  t he   p r e c e d i n g   C l a i m s ,  

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

h o u s i n g .  

8.  A  t o o l   as  c l a i m e d   in  a n y  o n e   of  t he   p r e c e d i n g   C l a i m s ,  

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

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