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@  Dust  collector  hood  for  a  rock  drill. 

A  collector  hood  (25)  is  mounted  on  the  feed  beam  (11) 
for  a  rock  drill  (15).  The  drill  stem  (20)  extends  through  two 
annular  diaphragms  (31,  32)  which  form  a  rear  wall  of  the 
hood  (25).  A  pressure  fluid  is  supplied  between  the  two 
diaphragms  (31,  32)  and  since  the  inner  one  of  the  dia- 
phragms  (31)  is  less  stiff  than  the  outer  one  (32),  it  bends 
inwardly  so  that  the  pressure  fluid  flows  into  the  hood  (25) 
through  a  clearance  (42)  around  the  drill  stem  whereas  the 
outer  diaphragm  (32)  maintains  its  sealing  contact  with  the 
drills  stem. 



This  i nven t ion   r e l a t e s   to  a  rock  d r i l l i n g   appa ra tus   compris ing  a 

feed  beam,  a  rock  d r i l l   that   is  mounted  on  the  feed  beam  to  be 

r e c i p r o c a b l e   t h e r e a l o n g   and  opera tes   a  d r i l l   s t r i n g ,   power  means  f o r  

moving  said  rock  d r i l l   along  said  feed  beam,  a  c o l l e c t o r   hood 

mounted  on  the  f r o n t   end  of  the  feed  beam  for  c o l l e c t i n g   the  d r i l l  

dust  tha t   flows  out  of  the  bo reho le ,   said  d r i l l   s t r i n g   e x t e n d i n g  

through  said  c o l l e c t o r   hood,  a  f i r s t   annular   rubber  diaphragm  t h a t  

forms  a  rear   wall  of  the  c o l l e c t o r   hood  and  forms  a  seal  a g a i n s t   t h e  

d r i l l   s t r i n g .  

It  is  impor tan t   to  have  a  good  seal  aga ins t   the  d r i l l   stem  at  t h e  

rear  end  of  the  c o l l e c t o r   hood  both  when  water  is  used  as  a  f l u s h i n g  

f l u i d   and  when  compressed  a i r   is  used.  The  seal  is  p a r t i c u l a r l y  

impor tan t   when  water   is  used  as  a  f lush ing   f l u i d   and  the  b o r e h o l e s  

are  d i r e c t e d   upwards  because  water  and  d r i l l   dust  tend  to  f l o w  

backwardly  along  the  d r i l l   s t r i n g   to  the  rock  d r i l l .   This  d r i l l   d u s t  

r e s u l t s   in  a  s u b s t a n t i a l l y   i nc r ea sed   wear  of  the  f ron t   par t s   of  t h e  

rock  d r i l l   and  p a r t i c u l a r l y   in  wear  of  the  d r i l l   s t r i n g   chuck  and 

i ts   r o t a t i o n   t r a n s m i s s i o n .  

Several  pa t en t s   show  c o l l e c t o r s   with  a  rubber  diaphragm  at  the  r e a r  

end  of  the  hood  and /o r   air   supply  to  the  rear   end  of  the  hood.  

US-A-2712921,  2730333,  2781185,  3924696,  3946818,  and  3965998  can  be 

mentioned  as  e x a m p l e s .  

It  is  an  ob jec t   of  the  i nven t ion   to  provide  a  rock  d r i l l i n g  

appara tus   of  the  kind  desc r ibed   which  has  a  c o l l e c t o r   hood  with  an 

improved  seal  a g a i n s t   the  d r i l l   s t r i n g   and  permits   for  a  d r i l l   b i t  

of  s u b s t a n t i a l l y   l a r g e r   d iameter   than  the  d r i l l   s t r i n g   to  be  f o r c e d  

through  the  s e a l .  

The  inven t ion   will   be  desc r ibed   with  r e f e r e n c e   to  the  drawings  which 

show  a  p r e f e r r e d   embodiment  of  the  i n v e n t i o n .  

Fig  1  is  a  l o n g i t u d i n a l   view  of  a  feed  beam  for  a  rock  d r i l l .  



Fig  2  is  a  l o n g i t u d i n a l   sec t ion   through  a  c o l l e c t o r   hood  mounted  on 

the  f ron t   end  of  the  feed  beam  shown  in  Fig  1. 

Fig  3  is  a  s ec t i on   along  l ine  3-3  in  Fig  2. 

The  feed  beam  g e n e r a l l y   d e s i g n a t e d   11  in  Fig  1  comprises  a  p r o f i l e  

beam  12  with  end  p l a t e s   13,  14  a f f i xed   to  i t .   A  r o t a r y - p e r c u s s i v e  

rock  d r i l l   15  is  mounted  on  the  beam  12.  The  rock  d r i l l   15  i s  

movable  along  the  beam  12  by  means  of  power  means  16  loca ted   in  t h e  

p r o f i l e   beam  12.  The  rock  d r i l l   15  opera tes   a  d r i l l   s t r i ng   20  t h a t  

has  a  d r i l l   bi t   21  at  i ts   end.  The  feed  beam  is  arranged  to  be 

p i v o t a b l y   suppor ted   on  a  chass i s   but  the  suppor t   of  the  feed  beam  i s  

not  i l l u s t r a t e d .  

A  d r i l l   s t r i n g   c e n t r a l i z e r   uni t   17  is  screwed  to  the  end  p l a t e   13  by 

means  of  screws  18.  The  c e n t r a l i z e r   unit   17  is  not  part  of  t h e  

inven t ion   and  it   is  t h e r e f o r e   not  desc r ibed   in  d e t a i l .   S u f f i c e   it   t o  

say  tha t   i t   comprises   two  c o o p e r a t i n g   p i v o t a b l e   guide  shoes  t ha t   a r e  

p i v o t a b l e   by  means  of  a  h y d r a u l i c   c y l i n d e r   19  between  t h e i r   g u i d i n g  

p o s i t i o n   and  an  open  p o s i t i o n .   The  guide  shoes  can  also  be  used  as  

jaws  to  clamp  the  d r i l l   s t r i n g   a f f i x e d   which  is  conven t iona l   in  t h e  

a r t .  

A  c o l l e c t o r   in  the  form  of  a  hood  25  is  screwed  to  the  c e n t r a l i z e r  

uni t   17  and  it   is  coaxial   with  the  d r i l l   s t r i n g .   A  support   in  t h e  

form  of  a  spur  24  is  screwed  to  the  c o l l e c t o r   25.  The  c o l l e c t o r   25 

comprises  a  r i g i d   frame  in  the  form  of  a  mounting  p la te   26  tha t   i s  

screwed  to  the  c e n t r a l i z e r   uni t   17.  The  mounting  p la te   26  has  a 

th readed   hole  27  into  which  the  spur  24  is  to  be  screwed  and  it   has 

a  large  cen t r a l   hole  28.  A  ring  30  is  screwed  to  the  mounting  p l a t e  

26  and  two  annula r   f l e x i b l e   diaphragms  31,  32  of  rubber  are  c lamped 

between  the  ring  30  and  the  mounting  p la te   26.  A  f l e x i b l e   s leeve   34 

of  rubber  is  a f f i x e d   to  the  ring  30  by  means  of  a  hose  clamp  35,  and 

the  s leeve  34  extends  somewhat  past  the  spur  24  so  that   i t   w i l l  

con t ac t   the  rock  when  the  spur  24  is  forced  a g a i n s t   the  rock.  The 

s leeve   34  has  an  o u t l e t   41.  The  ring  30  and  the  mounting  p l a t e   26 

have  r a d i a l l y   d i r e c t e d   s e m i - c i r c u l a r   d e p r e s s i o n s   36  a  and  36  b  r e s p .  



as  can  be  seen  in  Fig  3  and  a  f i t t i n g   37  is  clamped  between  the  two 

rubber   diaphragms  31,  32.  

The  mounting  p l a t e   26  has  a  beve l l ed   su r face   38  from  its  c e n t r a l  

hole  28  and  the  ring  30  has  a  c o r r e s p o n d i n g   b e v e l l e d   su r face   39  from 

i ts   cen t ra l   hole  40  so  that   the  two  diaphragms  31,  32  are  c lamped 

only  along  t h e i r   p e r i p h e r i e s .  

The  holes  28,  40  should  be  la rge   enough  to  permit   the  d r i l l   b i t   21 

of  the  d r i l l   s t r i n g   20  to  pass  th rough ,   and  the  holes  in  t h e  

diaphragms  31,  32  should  be  somewhat  smal le r   than  the  d r i l l   s t r i n g  

20  so  that   they  provide  seals   a g a i n s t   the  d r i l l   s t r i n g   20  as  shown 

in  Fig  2. 

The  diaphragms  31,  32  should  be  f l e x i b l e   enough  to  permit  the  d r i l l  

b i t   to  pass  through  them  also  when  the  d r i l l   b i t   is  twice  as  wide  as 

the  d r i l l   stem  or  even  wider.  The  bevel  s u r f a c e s   38,  39  and  the  wide 

rad i i   at  the  end  of  the  bevel  s u r f a c e s   are  impor t an t   for  the  f l e x i n g  

of  the  diaphragms  31,  32.  The  outer   diaphragm  31  is  s t i f f e r   than  t h e  

inner  diaphragm  32  so  that   the  inner  diaphragm  32  f lexes   i n w a r d l y  

towards  the  s leeve   34  when  a  p r e s s u r e   f l u id   is  conveyed  through  t h e  

f i t t i n g   37  to  the  space  between  the  two  diaphragms  31,  32  as  shown 

in  Fig  2.  Thus,  the  diaphragm  32  a d j u s t s   a u t o m a t i c a l l y   the  s ize   o f  

an  o u t l e t   in  the  form  of  a  c l e a r a n c e   42  between  the  diaphragm  32  and 

the  d r i l l   stem  20  so  that   a  c e r t a i n   p r e s su re   is  main ta ined   in  t h e  

chamber  43  formed  between  the  d iaphragms.   The  f l e x i b l e   d i aph ragms  

31,  32  can  be  made  of  the  same  q u a l i t y   of  rubber   and  they  will   s t i l l  

have  d i f f e r e n t   s t i f f n e s s   when  they  have  d i f f e r e n t   t h i ckness   as  

shown. 

The  rock  d r i l l i n g   appara tus   as  de sc r i bed   can  be  used  for  upward 

d i r e c t e d   d r i l l i n g   in  mines  for  example  fan  d r i l l i n g   and  r i n g  

d r i l l i n g   in  sublevel   caving  and  sublevel   s t o p i n g .   Then,  water  i s  

u s u a l l y   used  as  a  f l u sh ing   f lu id   which  is  supp l i ed   to  the  d r i l l   b i t  

21  through  a  c e n t r a l   hole  in  the  d r i l l   s t r i n g   20.  The  d r i l l   s t r i n g  

is  u sua l ly   made  up  of  ex tens ion   rods  screwed  to  one  another   in  a 

conven t iona l   way.  Water  should  then  also  be  supp l i ed   to  the  f i t t i n g  



37  so  tha t   the  space  43  between  the  diaphragms  31,  32  is  f i l l e d   w i t h  

clean  water .   Any  water  leaking  past   the  outer   diaphragm  31  when  t h e  

diaphragm  is  worn  will  then  be  c o m p a r a t i v e l y   clean  and  the  d r i l l  

dust  loaded  water  tha t   flows  out  of  the  borehole   into  the  hood  25 

will  be  conveyed  to  the  f loor   through  the  o u t l e t   41  and  a 

n o n - i l l u s t r a t e d   hose  connected  to  the  o u t l e t .   Since  there  will   n o t  

be  much  d r i l l   dust  on  the  outer   diaphragm  31,  th is   diaphragm  w i l l  

have  a  long  l i f e .   The  inner  diaphragm  32  is  not  in  t i g h t   c o n t a c t  

with  the  d r i l l   s t r i n g   and  will  also  have  a  long  l i f e .  

When  compressed  a i r   is  used  as  a  f l u s h i n g   f l u i d ,   the  o u t l e t   41 

should  be  coupled  to  a  dust  c o l l e c t o r   tha t   ope ra tes   with  vacuum.  The 

same  f l u i d ,   compressed  a i r ,   should  be  suppl ied   to  the  f i t t i n g   37 .  

The  clean  a i r   in  the  space  between  the  diaphragms  31,  32  w i l l  

p revent   dust  laden  air   in  the  hood  25  from  leaking   past  t h e  

diaphragms  31,  32  also  when  the  diaphragms  are  worn.  The  suc t i on   in  

the  hood  25  will  normally  not  p reven t   dust  laden  a i r   to  pass  t h e  

diaphragms  31,  32  if   compressed  a i r   is  not  supp l ied   to  the  s p a c e  
between  the  diaphragms  31,  32  s ince   the  dust  laden  a i r   rushes  out  o f  

the  borehole  with  a  compara t ive ly   high  v e l o c i t y .  



1.  Rock  d r i l l i n g   appara tus   compris ing  a  feed  beam  (12),   a  rock  

d r i l l   (15)  tha t   is  mounted  on  the  feed  beam  to  be  r e c i p r o c a b l e  

t he rea long   and  ope ra t e s   a  d r i l l   s t r i n g   (20),   power  means  (16)  f o r  

moving  said  rock  d r i l l   along  said  feed  beam,  a  c o l l e c t o r   hood  (25)  

mounted  on  the  f r o n t   end  of  the  feed  beam  for  c o l l e c t i n g   the  d r i l l  

dust  that   flows  out  of  the  b o r e h o l e ,   said  d r i l l   s t r i n g   e x t e n d i n g  

through  said  c o l l e c t o r   hood,  a  f i r s t   annular   rubber  diaphragm  (31) 

tha t   forms  a  rear   wall  of  the  c o l l e c t o r   hood  and  forms  a  s e a l  

a g a i n s t   the  d r i l l   s t r i n g ,  

c h a r a c t e r i z e d   b y  

a  second  annular   rubber  diaphragm  (32)  tha t   is  loca ted   on  the  i n n e r  

side  of  said  f i r s t   diaphragm  (31) ,   and  an  i n l e t   (37)  for  s u p p l y i n g  

p re s su re   f l u id   to  a  space  (43)  between  the  d iaphragms,   said  s econd  

diaphragm  (32)  being  so  a r ranged  tha t   an  o u t l e t   (42)  to  the  i n t e r i o r  

of  the  c o l l e c t o r   hood  (25)  is  formed  between  said  second  d iaphragm 

and  the  d r i l l   s t r i n g .  

2.  Rock  d r i l l i n g   appara tus   according   to  claim  1, 

c h a r a c t e r i z e d   in  n 

the  said  second  diaphragm  (32)  is  less  s t i f f   than  said  f i r s t  

diaphragm  (31)  so  tha t   it  is  bent  by  the  ac t ion   of  the  p r e s s u r e  
f l u id   suppl ied   between  the  diaphragms  and  thereby   var ies   a  c l e a r a n c e  

(42)  between  said  second  diaphragm  and  the  d r i l l   s t r i n g ,   which  forms 

said  o u t l e t .  

3.  Rock  d r i l l i n g   appara tus   accord ing   to  claim  1  or  2 ,  

h a r a c t e r i z e d   in  n 

tha t   the  two  diaphragms  (31,  32)  are  commonly  clamped  along  t h e i r  

p e r i p h e r i e s .  

4.  Rock  d r i l l i n g   appara tus   according   to  claim  3 ,  

c h a r a c t e r i z e d   in 

tha t   a  f i t t i n g   (37)  is  clamped  between  the  two  diaphragms  (31,  32) 

so  as  to  form  said  i n l e t .  



5.  Rock  d r i l l i n g   appara tus   according   to  any one  of  t h e  

preceding  c l a i m s ,  

c h a r a c t e r i z e d  i n   n 

tha t   the  c o l l e c t o r   hood  (25)  comprises   a  r i g id   frame  (26,  3 0 ) ,  

p r e f e r a b l y   a  metal  frame,  tha t   c a r r i e s   the  diaphragms  (31,  32)  and 

an  e l a s t i c   s leeve  (34),   in  p a r t i c u l a r   a  rubber  s l e e v e .  

6.  Rock  d r i l l i n g   appara tus   according   to  any one  of  t h e  

preceding  c l a i m s ,  

c h a r a c t e r i z e d  i n  

tha t   said  c o l l e c t o r   hood  (25)  and  a  d r i l l   s t r i n g   c e n t r a l i z e r   (17)  

are  mounted  ad j acen t   each  other   on  the  f ron t   end  of  the  f e e d  

beam  (11),  the  d r i l l   s t r i ng   c e n t r a l i z e r   (17)  being  l o c a t e d  

rea rward ly   of  the  c o l l e c t o r   hood  ( 2 5 ) .  
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