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(54)  Rotary,  mineral  cutting  head. 

 A   fabricated  rotary,  mineral  cutting  head  (1,  1A,  1B) 
comprises  an  outer,  barrel  element  (4)  supported  from  a 
central  hub  (3),  the  hub  (3)  being  provided  with  a  water 
supply  bore  (9)  connectable  to  a  source  of  high  pressure 
water,  a  plurality  of  apertures  (10)  provided  at  circum- 
ferentially  spaced  locations  around  the  barrel  element  (4), 
and  a  plurality  of  water  conveying  spokes  (11,11A,11B)  each 
penetrating  an  aperture  (10)  and  extending  radially,  or 
generally  so,  from  the  central  hub  (3)  to  make  fluid  flow 
connection  thereto  at  an  inner  spoke  end  with  the  source  of 
pressurised  water,  and  provided  at  an  outer  spoke  end  with  a 
water  discharge  nozzle  (22)  to  emit  a  water  spray  or  jet  of 
desired  configuration. 

The  invention  also  includes  a  rotary,  mineral  cutting 
head  comprising  a  plurality  of  holders  for  mineral  cutter 
picks,  and  an  internal  network  (29)  of  water  conveying 
piping,  including  at  least  one  water  inlet  branch  (30) 
connectable  to  a  source  of  high  pressure  water,  at  least  one 
distribution  branch  (31)  in  fluid  flow  communication  with  the 
inlet  branch  (30),  and  a  plurality  of  spokes  (11B)  in  fluid  flow 
communication  with  the  distribution  branch  (31)  and  associ- 
ated  with  the  individual  pick  holders. 



T h i s   i n v e n t i o n   r e l a t e s   t o   a  r o t a r y ,  

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

e x t e n s i v e l y   fo r   m i n e r a l   w i n n i n g   p u r p o s e s   e . g .  

c o a l   m i n i n g ,   by  b e i n g   d r i v a b l y   m o u n t e d   o n  

m i n e r a l   w i n n i n g   m a c h i n e ,   u s u a l l y   k n o w n   as  a 

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

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

t u n n e l s ,   by  b e i n g   m o u n t e d   on  what   i s   known  a s  

a  r o a d h e a d e r   m a c h i n e .  

For   e i t h e r   p u r p o s e   of  r o t a r y   c u t t i n g  

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

w i t h   a  p l u r a l i t y   of  r e p l a c e a b l e   c u t t e r   p i c k s ,  

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

w h a t   may  be  t e r m e d   a  " l o w   p r e s s u r e "   w a t e r  

s u p p l y   e . g . ,   a t   150  p . s . i .   f o r   v a r i o u s  

f u n c t i o n s   s u c h   as  d u s t   s u p p r e s s i o n ,   p i c k  

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

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

v e n t i l a t i o n .   In  r e c e n t   t i n e s   a t t e m p t s   h a v e  

b e e n   made   to   use   w a t e r   f o r   a n o t h e r   p u r p o s e  

b e i n g   t h a t   of  w a t e r   j e t   c u t t i n g ,   w h e r e   w a t e r  

a t   s u b s t a n t i a l l y   h i g h e r   p r e s s u r e   e . g . ,   a t  

5 , 0 0 0   p . s . i .   i s   r e q u i r e d .   H o w e v e r ,   w i t h  

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

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



s o u r c e   on  t he   m a c h i n e   in  q u e s t i o n   t o   t he   w a t e r  

d i s c h a r g e   n o z z l e s   on  t h e   h e a d   i s   c o m p l e x   a n d  

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

c o n s e q u e n t l y   i n c o r p o r a t i n g   i n h e r e n t   p r e s s u r e  

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

p r e s s u r e   s y s t e m   e . g . ,   GB  1 3 0 9 0 0 5 ,   b u t   w h i c h  

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

p r e s s u r e   s y s t e m   i n t e n d e d   f o r   w a t e r   j e t   c u t t i n g  

u s e s ,   w h e r e   e f f i c i e n c y   e n d  e c o n o m i c s   d e m a n d  

t h a t   t h e   m a x i m u m   p r e s s u r e   t h a t   can   b e  

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

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

F u r t h e r m o r e ,   w i t h   l o w   p r e s s u r e   s y s t e m s ,   t h e  

d e m a n d s   on  t h e   r o t a r y   w a t e r   s e a l s   i s   n o t  

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

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

r o t a r y   s e a l s ,   t h e s e   i n v a r i a b l y   h a v e   a n  

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

m o s t   d i s a d v a n t a e o u s l y ,   in  p r e v i o u s   w a t e r  

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

s u b j e c t e d   t o   t h e   w a t e r   p r e s s u r e   e . g . ,   GB 

1 3 0 9 0 0 5   and   c o n s e q u e n t l y   t o   a p p l y   h i g h  

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

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

s u c h   h i g h e r   p r e s s u r e s .  

A c c o r d i n g   to   t h e   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  f a b r i c a t e d   r o t a r y   c u t t i n g  

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

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

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

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

p l u r a l i t y  o f   a p e r t u r e s   p r o v i d e d   a t  

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

b a r r e l   e l e m e n t ,   and  a  p l u r a l i t y   of  w a t e r  

c o n v e y i n g   s p o k e   e a c h   p e n e t r a t i n g   a n  a p e r t u r e  

and  e x t e n d i n g   r a d i a l l y ,   or  g e n e r a l l y   so,  f r o m  

t h e   c e n t r a l   hub  t o   make  f l u i d   f l o w   c o n n e c t i o n  

t h e r e t o   a t   an  i n n e r   s p o k e   end  w i t h   t he   s o u r c e  

of  p r e s s u r i s e d   w a t e r   and  p r o v i d e d   a t   an  o u t e r  

s p o k e   end   w i t h   a  w a t e r   d i s c h a r g e   n o z z l e   t o  

e m i t   a  w a t e r   s p r a y   or   j e t   o f   d e s i r e d  

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

T h u s ,   t h e   r o t a r y   c u t t i n g   h e a d   i n  

a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n   p r o v i d e s  

w h a t   in  e f f e c t   i s   a  n o n - p r e s s u r i s e d   h e a d ,   f o r  

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

s p o k e s   and  c o n s e q u e n t l y   t h e   h e a d   may  have   a 

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

f a b r i c a t e d   to   l o w e r   s t a n d a r d s . .   F u r t h e r m o r e ,  

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

a d j a c e n t   t h e   i n n e r   end  of  e a c h   s p o k e ,   w i t h  

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



s u p p l y   s o u r c e   and  the   n o z z l e .  

In  an  e m b o d i m e n t   of  head  i n t e n d e d   f o r  

m i n e r a l   w i n n i n g   o p e r a t i o n s ,   the   o u t e r   b a r r e l  

e l e m e n t   w o u l d   be  c y l i n d r i c a l ,   w h i l e   in  a n  

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

b a r r e l   e l e m e n t   w o u l d   be  f r u s t o - c o n i c a l .  

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

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

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

h e l i c a l   v a n e '   and   a l s o   w i t h   a  f a c e   r i n g  

a d a p t e d ,   in  u s e ,   to  be  l o c a t e d   r e m o t e   f rom  t h e  

a s s o c i a t e d   m i n i n g   m a c h i n e   and  a d j a c e n t   t h e  

m i n e r a l   f a c e ,   t h e   v a n e ( s )   and  f a c e   r i n g ,   b e i n g  

w e l d e d   a r o u n d   t h e   e x t e r n a l   p e r i p h e r y   of   t h e  

o u t e r   b a r r e l   e l e m e n t .   In  a c c o r d a n c e   w i t h  

a n o t h e r   f e a t u r e   of  t h e   i n v e n t i o n ,   t h e   v a n e ( s )  

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

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

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

b a r r e l   p a r t ,   so  t h a t   a  r a d i a l l y   o u t e r   p o r t i o n  

of  a  s p o k e   may  be  a c c o m m o d a t e d   in  a  b o r e .  

For   i n s t a n c e ,   t h e   f a c e   r i n g   may  be  p r o v i d e d  

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

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

n o z z l e   ( w h i c h   may  be  s c r e w e d   i n t o   t h e   o u t e r  

s p o k e   end)   and  l o c a t e d   a t   t h e   p e r i p h e r y   of  t h e  



v a n e ( s )   and  f a c e   r i n g .   T h i s   i n w a r d   l o c a t i o n  

may  be  d i r e c t l y   t o   t h e   h u b ,   or  may  be  to   a 

c o m p o n e n t   c a r r i e d   by  t h e   hub  and  c o n s t i t u t i n g  

a  w a t e r   d i s t r i b u t i o n   b l o c k .  

The  s p o k e s   may  be  r i g i d ,   s u c h  a s   a 

m e t a l l i c   ( e . g .   s t e e l ) ,   t u b e ,   o r   may  b e  

f l e x i b l e   y e t   s e l f - s u p p o r t i n g   s u c h   as  a 

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

m a r k ) .  

The  s p o k e s   may  t e r m i n a t e   at   t he   o u t e r  

b a r r e l   e l e m e n t ,   or  a t   a  p e r i p h e r a l   e d g e   of  a 

v a n e   or  f a c e   r i n g ,   or  may  e x t e n d   b e y o n d   s u c h  

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

e d g e   of  a  p i c k   b o x ,   or  by  a  f u r t h e r   d i s t a n c e  

to  a  r a d i a l l y   o u t e r   edge   of  a  p i c k .  

C o n v e n i e n t l y ,   in  an  e m b o d i m e n t   w i t h   a  

b o r e d   f a c e   r i n g ,   t h e   o u t e r   end  of  a  r i g i d  

s p o k e   i s   r e s i l i e n t l y   l o c a t e d   in  i t s   b o r e   by  

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

o u t e r  s p o k e   p e r i p h e r y   and  t h e   i n n e r   b o r e  

p e r i p h e r y .   At  t h e   i n n e r   end  of  e a c h   s p o k e ,  

w h e t h e r   r i g i d   or  f l e x i b l e ,   t h e   hub  or  i t s  

d i s t r i b u t i o n   b l o c k ,   i s   c o n v e n i e n t l y   p r o v i d e d  

w i t h   a  n u m b e r   of  s o c k e t s   c o r r e s p o n d i n g   t o   t h e  

n u m b e r   of  s p o k e s ,   w i t h   an  i n n e r   s p o k e   e n d  

s e a t e d   in  e a c h   s o c k e t   and  p r o v i d e d   w i t h   a 



w a t e r   s e a l .  

In  o r d e r   t o   c o u n t e r   t h e   e f f e c t   o f  

w a t e r   p r e s s u r e   t e n d i n g   to  u n s e a t   a  s p o k e   f r o m  

i t s   s o c k e t ,   a  r i g i d   s p o k e   may  be  p r o v i d e d   w i t h  

a  c o l l a r ,   w h i l e   t h e   hub  i s   p r o v i d e d   w i t h   a  

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

f o r k e d   a r m s .   Thus   n i n e   p a i r s   of  f o r k e d   a r m s  

w o u l d   be  p r o v i d e d   f o r   a  head   i n c o r p o r a t i n g  

n i n e   s p o k e s .   C o n v e n i e n t l y ,   the   s e c u r i n g   r i n g  

i s   r e t a i n e d   o n  t h e   hub  by  m e a n s   of   a  c i r c l i p .  

W i t h   a  f l e x i b l e   s p o k e ,   t h e   i n n e r   end   t h e r e o f  

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

s y n t h e t i c   p l a s t i c s ,   w h i c h   i s   a t   l e a s t  

p a r t i a l l y   l o c a t e d   in   t h e   s o c k e t   a n d   i s  

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

m e a n s ,   e . g . ,   a  " U " - s h a p e d   s t a p l e ,   p a s s i n g   i n t o  

an  i n t e r n a l   g r o o v e   in   t h e   s o c k e t   a n d   a n  

e x t e r n a l   g r o o v e   in  t h e   a d a p t o r .  

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

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

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

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

m i n e r a l   c u t t e r   p i c k s ,   and  an  i n t e r n a l   n e t w o r k  

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

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

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



d i s t r i b u t i o n   b r a n c h   i n   f l u i d   f l o w  

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   b r a n c h ,   and  a 

p l u r a l i t y  o f   s p o k e s   i n   f l u i d  f l o w  

c o m m u n i c a t i o n   w i t h   the   d i s t r i b u t i o n   b r a n c h   a n d  

a s s o c i a t e d   w i t h   t he   i n d i v i d u a l   p i c k   h o l d e r s .  

The  c u t t i n g   h e a d   in   a c c o r d a n c e   w i t h  

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

t h e   h e a d   of   w a t e r   p r e s s u r e ,   as  t h e   h i g h  

p r e s s u r e   w a t e r   is  c o n f i n e d   w i t h i n   t h e   n e t w o r k .  

The  p i c k   h o l d e r s   may  be  c o n s t i t u t e d   by  

s o c k e t s   in   t h e   v a n e ( s )   or  f a c e   r i n g ;   s o c k e t s  

in   t h e '   o u t e r   b a r r e l   p a r t ;   s o c k e t s   in   b o x e s  

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

b a r r e l   p a r t ;   or  a  ma le   p r o j e c t i o n   t o   r e c e i v e  

a  f e m a l e   a p e r t u r e d   p i c k .  

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

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

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

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

a r e   n o t   so  s i g n i f i c a n t .  

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  of   e x a m p l e ,   w i t h  

r e f e r e n c e   t o   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  is  a  s e c t i o n a l   s i d e   e l e v a t i o n  



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

c u t t i n g   head   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 ;  

F i g u r e   2  c o r r e s p o n d s   t o   F i g u r e   1  b u t  

s h o w s   a  s e c o n d   e m b o d i m e n t ;   a n d  

F i g u r e   3  a l s o   c o r r e s p o n d s   t o   F i g u r e   1 

b u t   s h o w s   a  p r o p o s a l   f o r   an  i n t e r n a l   n e t w o r k  

of   p i p i n g .  

I n   a l l   F i g u r e s ,   l i k e   r e f e r e n c e  

n u m e r a l s   a r e   a c c o r d e d   to   l i k e   c o m p o n e n t s .  

A  r o t a r y ,   m i n e r a l   c u t t i n g   h e a d   1  i s  

r o t a t a b l e   a b o u t   an  a x i s   2  and  i s   m o u n t e d ,   i n  

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

a  s h e a r e r   t y p e   m i n i n g   m a c h i n e .   The   h e a d   1 

c o m p r i s e s   a  hub  3  o v e r   w h i c h   i s   m o u n t e d   a 

c y l i n d r i c a l ,   o u t e r   b a r r e l   e l e m e n t  4   w e l d e d   t o  

an  i n n e r ,   a n n u l a r   c o l l a r   5  w h i c h   s e a t s   on  a n  

o u t e r   f l a n g e   6  of  t h e   hub   3,  t o   be  s e c u r e d   t o  

t h a t   f l a n g e   by  a  p l u r a l i t y   of   b o l t s   7  p a s s i n g  

t h r o u g h   a l i g n e d   h o l e s   8.  T h e   h u b   3  i s  

p r o v i d e d   w i t h   an  a x i a l l y   e x t e n d i n g   w a t e r  

s u p p l y   b o r e   9  c o n n e c t e d   a t   o n e   e n d   t o   a 

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

w h i c h   may  be  m o u n t e d   on  t h e   s h e a r e r   or  w h i c h  

may  be  s t a t i c a l l y   l o c a t e d ,   e . g .   in   a  r o a d w a y ,  

a d j a c e n t   one  end  of  a  m i n e r a l   f a c e   b e i n g  

m i n e d ,   and  p r o v i d e d   a t   i t s   o t h e r   end  w i t h   a  



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

The  o u t e r   b a r r e l   p a r t  4   i s   p r o v i d e d   w i t h   a 

p l u r a l i t y   o f   r a d i a l   a p e r t u r e s   10  a t  

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

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

s p o k e   11  of  e x t e r n a l   d i a m e t e r   such   t h a t   i t   may 

be  r e a d i l y   h o u s e d   a t   l e a s t   p a r t i a l l y   w i t h i n  

e a c h   a p e r t u r e   10,  t h e   s p o k e s   11  e x t e n d i n g  

r a d i a l l y   f r o m   t h e   hub  3  and  b e i n g   in   f l u i d  

f l o w   c o n n e c t i o n   w i t h   t he   bore   9.  Around   t h e  

e x t e r n a l   p e r i p h e r y   of  t h e   b a r r e l   e l e m e n t   4,  i s  

w e l d e d   a  f a c e   r i n g   12  w h i c h   c a r r i e s   m i n e r a l  

c u t t e r   p i c k s   13,   u s u a l l y   w i t h   i n t e r p o s e d   p i c k  

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

b o r e s   14  a p p r o p r i a t e   t o   t h e   n u m b e r   o f   s p o k e s  

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

t h e   n u m b e r   of   p i c k s   13  c a r r i e d   by  t h e   f a c e  

r i n g   1 2 .  

In  t h e   e m b o d i m e n t   of  F i g u r e   1,  t h e  

s p o k e s   11  a r e   r i g i d ,   e a c h   b e i n g   c o n s t i t u t e d   by 

a  s t e e l   t u b e .   At  i t s   r a d i a l l y   i n n e r   e n d ,  

e a c h   s p o k e   11  i s   p r o v i d e d   w i t h   a  f i t t i n g   15  

c o m p r i s i n g   a  s p i g o t   p o r t i o n   16.  a d a p t e d   to   f i t  

i n t o   a  s o c k e t   17  p r o v i d e d   d i r e c t l y   i n   t h e   h u b  

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

p o r t i o n   of  b o r e   9.  An  e n l a r g e d   c o l l a r   18 



r e t a i n s   t h e   s p o k e   11  in  p o s i t i o n ,   a g a i n s t   t h e  

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

e n g a g e m e n t   w i t h   a  p a i r   of  f o r k e d   a r m s   19  

p r o v i d e d   on  a  s e c u r i n g   r i n g   20  s u r r o u n d i n g   t h e  

hub  3.  The  s p i g o t   16  a l s o   c a r r i e s   a  p a i r   o f  

w a t e r   s e a l s   21  w h i c h   e n g a g e   t h e   s o c k e t   1 7 .  

At  i t s   r a d i a l l y   o u t e r   end  t h e   s p o k e   11  i s  

p r o v i d e d   w i t h   a  s c r e w - i n   w a t e r   d i s c h a r g e  

n o z z l e   22 ,   w h i l e   a  r e s i l i e n t   w a s h e r   23  i s  

i n t e r p o s e d   b e t w e e n   t h a t   s p o k e   end  and  the   b o r e  

14.  A l s o   i l l u s t r a t e d   in   F i g u r e   1  i s   a 

c o n v e n t i o n a l   d u c t i n g   s y s t e m   24  f o r   the   s u p p l y  

of  l o w   p r e s s u r e   w a t e r   v i a   t u b i n g   25  f o r  

p u r p o s e s   s u c h   as  p r e - s t a r t   w a r n i n g .  

The  e m b o d i m e n t   of  c u t t i n g   h e a d   1A 

i l l u s t r a t e d   in   F i g u r e   2  d i f f e r s   f rom  F i g u r e s   1 

in  t h a t   t h e   s p o k e s   11A  a r e   of  f l e x i b l e ,   y e t  

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

as  n y l o n ,   w h i c h   may,  i f   r e q u i r e d ,   be  p r o v i d e d  

w i t h   an  o u t e r   r e i n f o r c i n g   b r a i d .   At  i t s  

i n n e r   e n d ,   e a c h   s p o k e   11 A  i s   p r o v i d e d   w i t h   a n  

a d a p t o r   16A  r e t a i n e d ,   by  m e a n s   of  a  " U " -  

s h a p e d   s t a p l e   2 6 ,   in  a  s o c k e t   17A  p r o v i d e d   i n  

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

of  t h e   hub  3,  t h e   b l o c k   b e i n g   p r o v i d e d   w i t h   a n  

a x i a l   p o r t i o n   of  t h e   b o r e   9  and  a l s o   w i t h   i t s  



r a d i a l   p o r t i o n ,   a g a i n   to  d e f i n e   a  s i n g l e   b e n d .  

A l s o   i l l u s t r a t e d   in  F i g u r e   2  i s   a  p o r t i o n   of  a 

h e l i c a l   v a n e   27  in  w h i c h   t h e   low  p r e s s u r e  

c u c t i n g   24  is   p r o v i d e d .  

I n   c o n t r a s t   t o   t h e   e m b o d i m e n t   o f  

F i g u r e   1,  t h e   s p o k e s   11A  do  n o t   t e r m i n a t e  

a d j a c e n t   t h e   r a d i a l l y   o u t e r   c i r c u m f e r e n c e   o f  

t h e   f a c e   r i n g   12,  b u t   a r e   p r o v i d e d   w i t h   a 

c o n n e c t i o n   f i t t i n g   28  by  w h i c h   an  e x t e n s i o n  

p o r t i o n   11B  o f   e a c h   s p o k e   11A  may  p e n e t r a t e  a  

s u i t a b l e   b o r e   of  a  m i n e r a l   c u t t e r   p i c k   13A. 

The   r o t a r y ,   m i n e r a l   c u t t e r   h e a d   1B 

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

i n t e r n a l   n e t w o r k   29  of  w a t e r   c o n v e y i n g   p i p i n g ,  

c o m p r i s i n g   an  i n l e t   b r a n c h   30  e x t e n d i n g  

r a d i a l l y   in  s p o k e - l i k e   m a n n e r   f rom  the   hub  3 ,  

a t   l e a s t   one   a x i a l l y   e x t e n d i n g   d i s t r i b u t i o n  

b r a n c h   31  in  f l u i d   f l o w   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   b r a n c h   30 ,   and  a  p l u r a l i t y   of  s p o k e s  

11B,  and  in  b o t h   t h e   f a c e   r i n g   12  and  vane   2 7 ,  

i n   f l u i d   f l o w   c o m m u n i c a t i o n   w i t h   t h e  

d i s t r i b u t i o n   b r a n c h   31  and  a s s o c i a t e d   w i t h  

i n d i v i d u a l   p i c k s   13A. 



1.  A  f a b r i c a t e d   r o t a r y ,   m i n e r a l  

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

b a r r e l   e l e m e n t   (4)   s u p p o r t e d   f r o m   a  c e n t r a l  

hub  ( 3 ) ,   t h e   hub   (3)  b e i n g   p r o v i d e d   w i t h   a  

w a t e r   s u p p l y   b o r e   (9)  c o n n e c t a b l e   t o   a  s o u r c e  

of   h i g h   p r e s s u r e   w a t e r ,   a  p l u r a l i t y   o f  

a p e r t u r e s   (10 )   p r o v i d e d   a t   c i r c u m f e r e n t i a l l y  

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

(4) ,   and  a  p l u r a l i t y   of  w a t e r   c o n v e y i n g   s p o k e s  

( 1 1 ,   11A,   11B)  e a c h   p e n e t r a t i n g   an  a p e r t u r e  

( 1 0 )   and   e x t e n d i n g   r a d i a l l y ,   or  g e n e r a l l y   s o ,  

f r o m   t h e   c e n t r a l   hub  (3)  t o   make   f l u i d   f l o w  

c o n n e c t i o n   t h e r e t o   a t   an  i n n e r   s p o k e   end  w i t h  

t he   s o u r c e   of  p r e s s u r i s e d   w a t e r ,   and  p r o v i d e d  

a t   an  o u t e r   s p o k e   end  w i t h   a  w a t e r   d i s c h a r g e  

n o z z l e   ( 2 2 )   t o   e m i t   a  w a t e r   s p r a y   or   j e t   o f  

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

2.  A  h e a d   as  c l a i m e d   in   C l a i m   1 ,  

p r o v i d e d   w i t h   a t   l e a s t   one   h e l i c a l   v a n e   ( 2 7 )  

and  a l s o   w i t h   a  f a c e   r i n g   ( 1 2 )   a d a p t e d ,   i n  

u s e ,   to   be  l o c a t e d   a d j a c e n t   t h e   m i n e r a l   f a c e ,  

t h e   v a n e ( s )   (27 )   and  f a c e   r i n g   ( 1 2 ) ,   b e i n g  

w e l d e d   a r o u n d   t h e   e x t e r n a l   p e r i p h e r y   of   t h e  

o u t e r   b a r r e l   e l e m e n t   (4) ,   w i t h   a  p l u r a l i t y   o f  

r a d i a l l y   e x t e n d i n g   b o r e s   (14)   p r o v i d e d   in  t h e  



v a n e ( s )   (27)   and  f a c e   r i n g   ( 1 2 )   e a c h   b o r e   ( 1 4 )  

b e i n g   c o n t i g u o u s   w i t h   an  a p e r t u r e   (10)  of  t h e  

o u t e r   b a r r e l   p a r t   ( 4 ) ,   so  t h a t   a  r a d i a l l y  

o u t e r   p o r t i o n   of  a  s p o k e   ( 1 1 ,   11A,  11B)  i s  

a c c o m m o d a t e d   in  a  b o r e   ( 1 4 ) .  

3.  A  h e a d   as  c l a i m e d   in   C l a i m   1  o r  

C l a i m   2,  w h e r e i n   t h e   s p o k e s   (11 ,   11A,  11B)  a r e  

r i g i d .  

4.  A  h e a d   as  c l a i m e d   in   C l a i m   1  o r  

C l a i m   2,  w h e r e i n   the   s p o k e s   (11 ,   11A,  11B)  a r e  

f l e x i b l e   y e t   s e l f - s u p p o r t i n g .  

5.  A  h e a d   as  c l a i m e d   in  any  one  o f  

C l a i m s   1  to   4,  w h e r e i n   t h e   s p o k e s   ( 1 1 ,   1 1 A ,  

11B) ,   t e r m i n a t e   a t   t h e   p e r i p h e r a l   e d g e   of  a 

v a n e   ( 2 7 )   or  f a c e   r i n g   ( 1 2 ) .  

6.  A  h e a d   as  c l a i m e d   in   any  one  o f  

C l a i m s   1  to   4,  w h e r e i n   t h e   s p o k e s   ( 1 1 ,   1 1 A ,  

11B)  e x t e n d   b e y o n d   t h e   p e r i p h e r a l   edge   of  a 

v a n e   (27)   or   f a c e   r i n g   ( 1 2 ) .  

7.  A  h e a d   as  c l a i m e d   in   any  one  o f  

C l a i m s   1  to   6,  w h e r e i n   a t   t h e   i n n e r   end  o f  

e a c h   s p o k e   ( 11 ,   11A,  1 1 B ) ,   t h e   hub  (3)  o r  

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

n u m b e r   of  s o c k e t s   ( 1 7 ,   17A)  c o r r e s p o n d i n g   t o  

t h e   n u m b e r   of   s p o k e s   ( 1 1 ,   11A,  11B) ,   w i t h   a n  

i n n e r   s p o k e   end  s e a t e d   in   e a c h   s o c k e t   ( 1 7 ,  



17A)  and  p r o v i d e d   w i t h   a  w a t e r   s e a l   ( 2 1 ) .  

8.  A  h e a d   as  c l a i m e d   in  C l a i m   3,  a n d  

any  C l a i m   a p p e n d a n t   t h e r e t o ,   w h e r e i n   e a c h  

s p o k e   ( 1 1 )   i s   p r o v i d e d   w i t h   a  c o l l a r   ( 1 8 ) ,  

w h i l e   t h e   hub  (3)  i s   p r o v i d e d   w i t h   a  s e c u r i n g  

r i n g   ( 2 0 )   h a v i n g   a  p l u r a l i t y   of  p a i r s   o f  

f o r k e d   a rms  ( 1 9 ) .  

9.  A  h e a d   as   c l a i m e d   in  C l a i m  4   a n d  

any  C l a i m   a p p e n d a n t   t h e r e t o ,   w h e r e i n   t he   i n n e r  

end  of  e a c h   s p o k e   ( 1 1 A ,   11B)   i s   p r o v i d e d   w i t h  

an  a d a p t o r   ( 1 6 A )   o f   m e t a l   or   s y n t h e t i c  

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

in  t he   s o c k e t   (17A)  and  i s   r e t a i n e d   t h e r e i n   b y  

a  r e l e a s a b l e   l a t c h i n g   m e a n s   (26 ) ,   p a s s i n g   i n t o  

an  i n t e r n a l   g r o o v e   i n   t h e   s o c k e t   (17A)   and  a n  

e x t e r n a l   g r o o v e   in  t h e   a d a p t o r   ( 1 6 A ) .  

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

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

c u t t e r   p i c k s ,   and   an  i n t e r n a l   n e t w o r k   ( 2 9 )   o f  

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

w a t e r   i n l e t   b r a n c h   ( 3 0 )   c o n n e c t a b l e   to   a  

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

d i s t r i b u t i o n   b r a n c h   ( 3 1 )   i n   f l u i d   f l o w  

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   b r a n c h   ( 3 0 ) ,   a n d  

a  p l u r a l i t y   of  s p o k e s   ( 1 1 B )   in   f l u i d   f l o w  

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



(31)   and  a s s o c i a t e d   w i t h   t h e   i n d i v i d u a l   p i c k  

h o l d e r s .  
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