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©  A  rock  drilling  rig. 

(Ŝ   In  a  rock  drilling  rig  for  tunnel  driving  the  boom  or  booms 
(41  ,42)  that  carry  the  rock  drills  (55,  56)  are  pivotably  mounted 
on  rotatable  discs  32.  The  discs  32  are  parts  of  mountings  (29, 
30)  that  are  mounted  on  support  plates  (21  ,  22).  The  support 
plates  (21,  22)  are  pivotable  so  that  the  centre  axes  (45,  46)  of 
the  discs  32  can  be  swung  along  part-circular  paths.  The  rig 
permits  driving  of  larger  tunnel  areas  than  prior  art  rigs  of 
comparable  size  and  cost. 
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I n   a rock  drilling  rig  for tunnel  driving  the  boom  or  booms 
(41,42) that  carry the  rock  drills  (55,56)  are  pivotably  mounted 
on  rotatable  discs 32.  The  discs32  are  parts  of  mountings  (29, 
30) that  are  mounted  on  support  plates  (21,22).  The  support 
plates  (21,  22)  are  pivotable  so  that the  centre  axes  (45,46)  of 
the  discs  32  can  be  swung  along  part-circular  paths.  The  rig 
permits  driving  of  larger  tunnel  areas  than  prior  art  rigs  of 
comparable  size  and  cost. 





This  i n v e n t i o n   r e l a t e s   to  a  rock  d r i l l i n g   rig  for  tunnel   d r i v i n g .  

It  is  an  ob jec t   of  the  i nven t ion   to  provide  a  rock  d r i l l i n g   rig  by 
which  l a r g e r   tunnel   areas  can  be  d r i l l e d   than  can  be  d r i l l e d   by  means 

of  p r io r   art   r igs   of  comparable  s ize  and  c o s t s .  

The  i n v e n t i o n   w i l l   be  desc r ibed   with  r e f e r e n c e   to  the  accompanying 

d r a w i n g s .  

Fig.  1  is  a  side  view  of  a  d r i l l i n g   r ig  according  to  the  i n v e n t i o n .  

Fig.  2  is  a  top  plan  view  of  the  rig  shown  in  Fig.  1. 

Fig.  3  is  a  f ron t   view  seen  as  i n d i c a t e d   by  arrows  3-3  in  Fig.  1,  b u t  

two  rock  d r i l l   boom  s t r u c t u r e s   that   are  shown  in  Figs.   1  and  2  are  n o t  

shown  in  Fig.  3 .  

Fig.  4  is  a  s e c t i o n   taken  along  l ine   4-4  in  Fig.  1. 

Fig.  5  is  a  s e c t i o n   taken  along  l ine  5-5  in  Fig.  4.  

Fig.  6  shows  an  a l t e r n a t i v e   c e n t r a l   mounting  arrangement  for  a  rock  d r i l l  

boom  s t r u c t u r e .  

In  Figs  1 -  3,  a  rock  d r i l l i n g   rig  for  tunnel   d r iv ing   is  shown.  It  com- 

p r i s e s   a  chas s i s   11  on  wheels  12.  The  chass i s   11  c a r r i e s   a  console  13 

with  an  o p e r a t o r ' s   panel ,   a  b racke t   14,  and  two  removable  power  u n i t s  

15,16.  Two  support   uni ts   17,18  are  screwed  to  the  b racke t   14  and  t hey  

comprise  p ivo t s   19,20  on  which  two  r i g id   support   p l a t e s   21,22  are  p i v o t -  



ably  mounted.  The  axes  23,24  of  the  p ivots   19,20  are  h o r i z o n t a l   and 
extend  in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  chass i s   11  and  of  the  t u n n e l  

being  dr iven .   Two  d o u b l e - a c t i n g   h y d r a u l i c   c y l i n d e r s   25,26  are  c o u p l e d  

to  swing  the  suppor t   p l a t e s   21,22  about  the  axes  2 3 , 2 4 .  

Two  rock  d r i l l   boom  s t r u c t u r e s   27,28  are  mounted  on  the  support   p l a t e s  

21,22.  They  comprise  mountings  29,30.  Each  one  of  these  mountings  2 9 , 3 0  

comprises  a  housing  31  in  which  a  disc   32  is  r o t a t a b l y   suppor ted  at  i t s  

pe r iphe ry   by  four  suppor t s   33-36,  as  can  be  seen  in  Fig.  4.  The  disc   32 

can  be  turned  in  both  d i r e c t i o n s   by  means  of  a  double  ac t ing   h y d r a u l i c  

cy l inde r   37  and  a  h y d r a u l i c a l l y   c o n t r o l l e d   g r ipp ing   uni t   38,  and  i t   can  
be  f i rmly  a r r e s t e d   in  i t s   p o s i t i o n   by  means  of  clamping  bo l t s   73  tha t   a r e  
ca r r i ed   by  the  suppor t s   33 -   36.  The  clamping  bo l t s   73  are  b i a s sed   by  

spr ings   74  (Fig.  5)  to  clamp  the  disc  32  a x i a l l y   aga ins t   the  s u p p o r t s  
33--  36  and  they  can  be  h y d r a u l i c a l l y   r e l e a s e d .   The  g r ipp ing   un i t   38 

comprises  four  h y d r a u l i c a l l y   a c t i v a t e d   g r ippe r   p i s tons   75  that   grip  when 

sub jec t   to  h y d r a u l i c   p r e s s u r e .   The  clamping  bo l t s   73,  the  g r ippe r   p i s t o n s  

75  and  the  h y d r a u l i c   c y l i n d e r   37  are  coupled  in  p a r a l l e l   to  a  common 

con t ro l   valve  as  d e s c r i b e d   in  A p p l i c a n t ' s   European  pa ten t   p u b l i c a t i o n  

No.  0  003  006  which  is  i n c o r p o r a t e d   he r e in   by  way  of  r e f e r e n c e   and  wh ich  

desc r ibes   a  mounting  of  th is   kind  in  more  d e t a i l .   The  discs   32  c a r r y  

two  pa i r s   of  lugs  39,40  on  which  two  booms  41,42  are  p ivo t ab ly   mounted  t o  

pivot   about  p ivo ts   tha t   form  axes  43,44  that   are  p e r p e n d i c u l a r   to  t h e  

axes  45,46  of  the  d i scs   31.  The  r o t a t i o n   axes  45,46  of  the  discs   3 2 ,  

i . e .   the  con t ro l   axes  of  the  d i s c s ,   are  p e r p e n d i c u l a r   to  the  axes  2 3 , 2 4  

of  the  p ivo t s   19,20.  The  booms  41,42  are  swingable  about  the  axes  4 3 , 4 4  

by  means  of  h y d r a u l i c   c y l i n d e r s   47,48  that   are  p i v o t a b l y   coupled  be tween  

lugs  49,50  on  the  d i scs   32  and  suppor t s   51,52  on  the  booms  4 1 , 4 2 .  

Feed  beams  53,54  for  rock  d r i l l s ,   e .g .   h y d r a u l i c ,   pe r cus s ive   rock  d r i l l s  

5 5 , 5 6 , a r e   a x i a l l y   s l i d a b l y   mounted  in  ho lders   76,77  and  the  ho lde r s   76 ,77  

are  p i v o t a b l y   mounted  on  p ivo t s   57,58  on  the  outer   ends  of  the  booms 

41,42.  The  ho lde r s   76,77  and  thereby  the  feed  beams  53,54  are  p i v o t a b l e  

about  the  axes  of  the  p ivo t s   57,58  by  means  of  hyd rau l i c   c y l i n d e r s   5 9 , 6 0 .  

mounted on  the  p ivo ts   57,58.  Then  the  feed  beams  53,54  are  a x i a l l y   s l i d -  

ably  mounted  in  the  ho lde r s   76,77.  The  feed  beams  53,54  and  the  h o l d e r s  

7.6,7.7  are  not  i l l u s t r a t e d   in  d e t a i l ,   but  r e f e r e n c e   is  made  to  A p p l i c a n t ' s  

German  pa t en t   p u b l i c a t i o n   DEOS  28  20325  which  de sc r ibe s   the  feed  beams 

and  which  is  i n c o r p o r a t e d   he re in   by  way  of  r e f e r e n c e .  



Bundles  70,71  of  hyd rau l i c   power  l ines   for  the  feed  beams  53,54  and  f o r  

the  rock  d r i l l s   55,56  extend  from  the  power  uni ts   15,16  through  a p e r -  
tures   72  in  the  discs  32. 

In  Fig.  3  the  rig  is  shown  wi thout   the  boom  s t r u c t u r e s ,   and  a  p o s s i b l e  

tunnel   p r o f i l e   is  shown  by  l ines   61  and  the  l a r g e s t   p o s s i b l e   area  t p  

be  d r i l l e d   is  shown  by  do t ted   l ines   62. 

When  d r i l l i n g   the  tunnel  face ,   the  ope ra to r   p r e f e r a b l y   s t a r t s   with  t h e  

support   p l a t e s   21,22  in  t h e i r   i l l u s t r a t e d   v e r t i c a l   p o s i t i o n s ,   and  d r i l l s  

most  of  the  holes  without   swinging  the  support   p l a t e s .   I n s t e a d ,   he 

swings  the  booms  40,41  about  the  axes  43,44  and  he  r o t a t e s   the  discs   32 

about  the  axes  45,46.  Then  he  r o t a t e s   the  discs  32  u n t i l   the  axes  43 ,44  

are  h o r i z o n t a l .   The  ope ra to r   proceeds  now  by  indexing  the  s u p p o r t  

p l a t e s   21,22  about  the  axes  23,24  i n s t ead   of  tu rn ing   the  discs  31  i n  

order  to  reach  the  places  for  the  contour  holes .   The  axes  45,46  of  t h e  

discs   32  and  the  c i r c u l a r   l ine  about  which  the  axes  45,46  move  are  i n -  

d i ca ted   in  Fig.  3. 

The  support   p la tes   21,22  can  be  swung  through  110  degrees  by  means  of  t h e  

h y d r a u l i c   cy l inde r   25,26.  As  can  be  seen  in  Fig.  3,  the  support   p l a t e s .  

21,22  can  be  swung  into  p o s i t i o n s   in  which  they  extend  o b l i q u e l y  

downwardly-outwardly .   They  can also be  swung  past  t h e i r   v e r t i c a l   p o s i -  

t ions  so  that   they  are  d i r e c t e d   somewhat  inwardly  in  order  to  reduce  t h e  

o v e r a l l   width  of  the  rig  during  t r a n s p o r t .  



1.  A  rock  d r i l l i n g   r ig   for  tunnel   d r i v i n g   compris ing  a  chass i s   ( 1 1 ) ,  
a  s u p p o r t  ( 2 1 , 2 2 )   p i v o t a b l y   mounted  on  the  chass i s   to  p ivot   about  a 
f i r s t   axis  (23,24)  that   extends  in  the  l o n g i t u d i n a l   d i r e c t i o n   of  t h e  

c h a s s i s ,   a  boom  (41,42)  p i v o t a b l y   mounted  on  said  support   to  pivot   abou t  

a  second  axis  (43,44)  tha t   is  t r a n s v e r s e   to  and  o f f - s e t   to  said  f i r s t  

ax i s ,   a  feed  beam  (53,54)  for  a  rock  d r i l l   (55,56)  p i v o t a b l y   mounted  on 
the  outer   end  of  said  boom  and  a r ranged  to  permit   d r i l l i n g   of  holes  i n  

said  l o n g i t u d i n a l   d i r e c t i o n ,   c  h  a  r  a  c  t  e  r  i  z  e  d   i  n   tha t   s a i d  

boom  (41,42)  is  p i v o t a b l e   about  said  second  axis  (43,44)  such  that   it  can  
be  swung  to  extend  o b l i q u e l y   r a d i a l l y   outwardly  with  r e spec t   to  s a i d  

f i r s t   axis  ( 2 3 , 2 4 ) .  

2.  A  rock  d r i l l i n g   r ig   acco rd ing   to  claim  1  c  h  a  r  a  c  t  e  r  -  

i  z  e  d  i  n   that   said  suppor t   (21,  Fig.  4)  on  which  the  boom  (41)  i s  

mounted  is  swingable  in  both  d i r e c t i o n s   from  an  up r igh t   p o s i t i o n   in  wh ich  

the  inner   end  of  the  boom  is  l oca ted   v e r t i c a l l y   above  said  f i r s t   a x i s  

( 2 3 ) .  

3.  A  rock  d r i l l i n g   r ig  accord ing   to  claim  1  in  which  the re   are  two 

booms  (41 ,42) ,   each  one  mounted  on  a  suppor t   (21,22)  as  de f ined   i n  

claim  1  c  h  a  r  a  c  t  e  r  i  z  e  d   i  n   that   the  two  suppor t s   (21 ,22)  

are  mounted  on  each  side  of  a  c e n t r a l   l o n g i t u d i n a l   v e r t i c a l   plane  t h r o u g h  

the  r ig   and  swingable  ou twardly   in  oppos i t e   d i r e c t i o n s   with  r e spec t   t o  

each  o ther   from  up r igh t   p o s i t i o n s   in  which  the  inner   ends  of  the  booms 

are  l oca t ed   above  said  f i r s t   axes  ( 2 3 , 2 4 ) .  

4.  A  rock  d r i l l i n g   r ig   for  tunne l   d r i v ing   compris ing  a  chass i s   ( 1 1 ) ,  

a  suppor t   (21,22)  p i v o t a b l y   mounted  on  the  chass i s   to  p ivo t   about  a  f i r s t  

axis  (23,24)  that   extends  in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  c h a s s i s ,  

a  boom  (41,42)  p i v o t a b l y   mounted  on  sa id   suppor t   to  p ivo t   about  a  s econd  

a x i s ( 4 3 , 4 4 )   that   is  t r a n s v e r s e   to  and  o f f - s e t   to  said  f i r s t   axis  and  a  

feed  beam  (53,54)  for  a  rock  d r i l l   (55,56)  p i v o t a b l y   mounted  on  t h e  

outer   end  of  said  boom  and  a r ranged  to  permit   d r i l l i n g   of  holes  in  s a i d  

l o n g i t u d i n a l   d i r e c t i o n ,   c  h  a  r  a  c  t  e  r  i  z  e  d   i  n   that   said  boom 

( 4 1 , 4 2 )  i s   p ivo t ab ly   mounted  on  a  member  (32)  to  be  p i v o t a b l e   about  s a i d  
second  axis  (43 ,44) ,   and  said  member  (32)  is  r o t a t a b l y   mounted  on  s a i d  

suppor t   (21,22)  to  be  r o t a t a b l e   about  a  t h i rd   axis  (45,46)  that   is  s u b -  

s t a n t i a l l y   p a r a l l e l   with  said  f i r s t   axis  ( 2 3 , 2 4 ) .  



5.  A  rock  d r i l l i n g   rig  according   to  claim  4  c  h  a  r  a  c  t  e  r  i  z  e  d  
i  n  that   said  support   on  which  the  boom  is  mounted  is  swingable  in  b o t h  

d i r e c t i o n s   from  an  upr ight   p o s i t i o n   in  which  said  th i rd   axis  (45,46)  i s  

loca ted   above  said  f i r s t   axis  (23,24)  in  a  v e r t i c a l   plane  through  s a i d  

f i r s t   a x i s .  

6.  A  rock  d r i l l i n g   rig  according  to  claim  5  in  which  there   are  two 

booms  (41 ,42) ,   each  one  mounted  on  a  support   (21,22)  as  def ined  in  c l a i m  

2,  c  h  a  r  a  c  t  e  r  i  z  e  d   i  n   that   the  two  s u p p o r t s ( 2 1 , 2 2 )   a r e  

mounted  on  each  side  of  a  c e n t r a l   l o n g i t u d i n a l   v e r t i c a l   plane  t h r o u g h  

the  r ig  and  swingable  outwardly  in  oppos i te   d i r e c t i o n s   with  r e spec t   t o  

each  other   from  upr igh t   p o s i t i o n s   in  which  said  th i rd   axes  are  l o c a t e d  

above  said  f i r s t   axes  (23,24)  in  v e r t i c a l   planes  through  said  f i r s t   a x e s .  

7.  A  rock  d r i l l i n g   rig  according  to  any  one  of  claims  4  -  6 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n   that   said  member  (32)  on  which  the  boom 

is  mounted  comprises  a  disc  that   is  suppor ted   and  guided  at  or  near  i t s  

p e r i p h e r y .  

8.  A  rock  d r i l l i n g   rig  according  to  claim  7,  c  h  a  r  a  c  t  e  r  i  z  e  d  

i  n  that   said  disc  (32)  has  an  ape r tu re   through  which  power  l ines   f o r  

the  feed  beam  (53,54)  and  said  rock  d r i l l   (55,56)  e x t e n d .  
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