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Description 

The  present  invention  relates  to  a  method  for 
drilling  a  hole  in  a  hard  material  such  as  rock,  and 
to  an  apparatus  for  carrying  out  this  method. 

The  conventional  method  used  for  drilling  a 
hole  in  a  hard  material  consists  in  pulling  or 
pushing  a  drilling  head  toward  the  front  of  hard 
material  to  be  drilled.  The  drilling  head  usually 
comprises  a  cylindrical  base  having  substantially 
the  size  of  the  hole  to  be  drilled.  The  base  carries  a 
plurality  of  grinding  rolls  or  impact  hammers  on 
its  face  to  grind  away  or  fragment  the  hard 
material.  To  improve  the  efficiency  of  the  drilling 
head,  the  base  is  usually  rotated  about  its  axis 
while  it  is  pushed  or  pulled  toward  the  front  of 
hard  material. 

This  conventional  drilling  method  is  quite  effi- 
cient  but  has  the  major  drawbacks  of  requiring 
substantial  energy  and  frequent  replacement  of 
the  grinding  rolls  or  of  the  fragmentation  heads  of 
the  impact  hammers. 

CA—  A  —  1,133,954  issued  to  the  same  inventor 
discloses  a  method  for  drilling  a  hole  in  a  front  of 
hard  material  such  as  rock,  comprising  the  step  of 
fragmenting  the  hard  material  by  impact  along  a 
plurality  of  concentric,  spaced-apart  paths  each  of 
which  extends  in  a  plane  different  from  the  planes 
in  which  the  paths  adjacent  thereto  extend.  This 
method  is  rather  interesting  in  that  the  frag  menta- 
tion  by  impact  of  the  hard  material  along  the 
concentric  paths  causes  simultaneous  fragmenta- 
tion  by  shear  of  the  concentric  rings  of  hard 
material  extending  between  said  paths. 

An  object  to  the  present  invention  is  to  provide 
a  new  method  for  drilling  holes,  particularly  large 
holes,  in  a  hard  material  such  as  rock,  which 
method  is  fast,  simple  and  relatively  inexpensive 
to  carry  out. 

Another  object  of  the  present  invention  is  to 
provide  an  apparatus  for  carrying  out  the  method 
according  to  the  invention  which  apparatus  is 
relatively  simple  in  construction  and  fast  and 
efficient  in  operation. 

In  accordance  with  the  present  invention,  it  has 
been  found  that  relatively  large  holes  can  be 
easily  drilled  in  one  pass  only  by  simply  frag- 
menting  the  hard  material  by  impact  along  a 
plurality  of  spaced-apart  paths  extending  in  paral- 
lel  planes.  More  particularly,  it  has  been  found 
that  when  each  of  these  paths  extends  in  a  plane 
different  from  the  plane  in  which  extend  the  paths 
adjacent  thereto,  the  fragmentation  carried  out  by 
impact  causes  simultaneous  fragmentation  by 
shear  of  the  hard  material  which  is  not  impacted 
between  the  paths. 

The  tools  used  for  supplying  the  impact  action 
can  be  of  any  type.  Use  can  be  made,  for  example, 
of  standard  powered  impact  hammers,  such  as 
pneumatic  impact  hammers.  To  obtain  the 
requested  fragmentation  by  shear,  at  least  two  of 
these  tools  must  be  employed.  Of  course,  more 
tools  can  be  used  if  the  hole  to  be  drilled  is  large 
in  size. 

Since  at  least  half  of  the  hard  material  is 

removed  by  shear  during  the  drilling  operation, 
much  less  power  is  required  to  drill  the  hole  than 
to  drill  a  similar  hole  by  grinding  only.  Moreover, 
the  hole  can  be  easily  drilled  in  one  single  pass 

5  since  all  the  rock  has  not  to  be  removed  by 
impact. 

Advantageously,  fragmentation  by  impact  can 
be  carried  out  in  such  a  manner  that  the  spaced- 
apart  paths  followed  by  the  impact  tools  are 

10  parallel  to  each  other.  To  do  so,  the  impact  tools 
or  hammers  can  be  set  in  row(s)  along  a  support 
which  is  moved  reciprocally  in  translation  in  a 
direction  perpendicular  to  the  row. 

The  present  invention  therefore  proposes  a 
15  method  for  drilling  a  hole  in  front  of  hard  material 

such  as  rock,  comprising  the  step  of  fragmenting 
the  hard  material  by  impact  along  a  plurality  of 
spaced-apart  paths  extending  in  parallel  planes 
over  the  front  of  hard  material,  each  of  said  paths 

20  over  the  front  extending  in  a  plane  different  from 
the  planes  in  which  the  paths  adjacent  thereto 
extend,  whereby  said  fragmentation  by  impact 
along  said  paths  causes  simultaneous  fragmenta- 
tion  by  shear  of  said  hard  material  between  said 

25  paths,  characterized  in  that  the  spaced-apart 
paths  are  linear  and  parallel  to  each  other. 

The  invention  also  proposes  an  apparatus  for 
carrying  out  the  above  mentioned  method,  of  the 
type  comprising: 

30  means  for  driving  a  drilling  head  towards  the 
front  of  hard  material  to  be  drilled,  said  drilling 
head  comprising  a  plurality  of  impact  hammers 
each  having  a  rock-fragmenting  head,  that 
mounted  in  a  row  along  a  support,  said  hammers 

35  being  parallel  to  each  other  and  each  projecting 
from  said  support  towards  the  front  of  hard 
material  to  be  drilled;  and 

means  for  moving  the  drilling  head  in  a  plane 
parallel  to  said  front  of  hard  material  while  said 

40  drilling  head  is  driven,  said  moving  means  com- 
prising  means  connected  to  the  drilling  head 
support  for  transmitting  to  said  support  a  recipro- 
cating  movement  of  translation  in  a  direction 
perpendicular  to  the  row  of  hammers,  charac- 

45  terized  in  that  said  impact  hammers  are  laterally 
spaced-apart  along  the  support  and  have  their 
rock-fragmenting  heads  spaced  apart  from  said 
support  at  a  distance  different  from  the  distances 
at  which  the  fragmenting  heads  of  the  adjacent 

so  hammers  are  located. 
In  accordance  with  a  preferred  embodiment  of 

the  invention,  the  transmission  means  comprises 
a  pivoting  arm  having  one  end  connected  to  a 
drilling  head  support  and  the  other  end  pivotably 

55  mounted  about  an  axis  parallel  to  the  row  of 
impact  hammers  onto  the  driving  means.  The 
transmission  means  also  comprises  operating 
means  for  rotating  the  pivoting  arm  to  and  fro 
from  one  angular  position  to  another  about  its 

60  axis. 
Preferably,  the  pivoting  arm  may  be  made  of 

two  parallel  links  having  their  ends  pivotably 
connected  to  spaced-apart  points  on  the  drilling 
head  support  and  on  the  driving  means  respec- 

65  tively.  These  links  form  a  parallel  linkage  with  a 
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trilling  head  support  and  the  driving  means, 
vhich  linkage  causes  the  impact  hammers  to 
lermanently  extend  in  the  same  direction 
owards  the  front  of  hard  material. 

The  orientation  of  the  translation  movement 
mparted  to  the  drilling  head  support  by  the 
ransmission  means  is  not  essential  to  the  inven- 
ion.  As  a  matter  of  fact,  this  orientation  can  be 
[elected  according  to  the  general  orientation  or 
he  vein  of  hard  material  to  be  drilled. 

The  invention  and  its  advantages  will  be  better 
inderstood  in  reference  to  the  following  non 
estrictive  description  of  a  preferred  embodiment 
hereof,  taken  in  connection  with  the  accompany- 
ng  drawings  in  which: 

Fig.  1  is  a  side  elevational  view  of  a  drilling 
ipparatus  according  to  the  invention,  in  use  for 
irilling  an  horizontal  hole  or  tunnel; 

Fig.  2  is  a  top  plan  view  of  the  drilling 
apparatus  shown  in  Fig.  1  ;  and 

Fig.  3  is  a  front  elevational  view  of  the  drilling 
aattern  obtained  with  the  apparatus  shown  in 
:igs.  1  and  2. 

The  drilling  apparatus  1  shown  in  Fig.  1  is 
aarticularly  well  adapted  to  drill  an  horizontal 
ioie  or  tunnel  3.  This  apparatus  1  comprises 
neans  5  for  driving  a  drilling  head  7  towards  the 
"ront  9  of  hard  material  to  be  drilled,  and  means 
11  for  moving  the  driving  head  7  in  a  plane 
aarallel  to  the  front  of  hard  material  while  the 
drilling  head  is  driven. 

The  driving  means  5  comprises  a  motorized, 
powered  vehicle  which  may  be,  for  example,  the 
sarrier  of  a  standard  excavator. 

The  drilling  head  7  comprises  a  plurality  of 
impact  hammers  13a  to  13e  rigidly  mounted  in 
spaced-apart  relationship  onto  an  horizontal, 
elongated  support  15.  The  impact  hammers  13a 
to  13e  are  set  in  a  row  along  the  support  15  so  as 
to  project  therefrom  towards  the  front  9  of  hard 
material  to  be  drilled. 

Each  hammer  13  has  a  rock  fragmenting  head 
17  spaced  forward  from  the  support  15  at  a 
distance  different  from  the  distances  at  which  the 
fragmenting  heads  of  the  adjacent  hammers  are 
located. 

All  the  impact  hammers  may  be  of  the  same 
standard  construction  with  a  cylindrical  housing, 
an  impact  rod  projecting  from  this  housing  and 
an  impact  head  fixed  at  the  free  end  of  the 
impact  rod.  Means  are  provided  in  the  housing 
of  each  hammer  for  moving  the  impact  rod  and 
the  head  attached  thereto  in  an  impacting 
manner.  Means  are  further  provided  for  rotating 
the  hammer  rod  and  head  about  their  axis.  These 
means  that  are  standard  in  this  industry  may  be 
specific  to  each  hammer  or  may  be  common  to 
each  of  them  and  be  included  in  the  support  15 
in  any  conventional  manner.  While  "impact 
hammers"  is  the  term  employed  here,  any  other 
kind  of  suitable  impacting  tool  may  of  course 
alternatively  be  used. 

As,  aforesaid,  it  is  compulsory  that  the  rock 
fragmenting  head  17  of  each  hammer  be  spaced 
apart  from  the  support  15  at  a  distance  different 

trom  tne  distances  at  wnicn  tne  Tragmenung 
heads  of  the  adjacent  hammers  are  located.  As 
shown  in  Figs.  1  and  2,  the  central  hammer  13c 
of  the  row  may  be  selected  to  project  the  farthest 

j  from  the  drill  head  support  15,  while  the  lengths 
of  the  other  hammers  are  selected  so  that  the 
more  they  are  laterally  remote  from  hammer  13c, 
the  shorter  they  project  from  the  support  15. 
According  to  this  arrangement,  the  fragmenting 

o  heads  17b  and  17d  may  extend  in  a  same  plane 
P2  which  is  closer  to  the  support  15  than  the 
plane  P,  in  which  extend  the  fragmenting  head 
17c  of  the  central  hammer  13c.  Similarly,  the 
fragmenting  heads  17a  and  17e  may  extend  in  a 

5  same  plane  P3  which  is  closer  to  support  15  than 
the  plane  P2  in  which  extend  the  fragmenting 
heads  17b  and  17d. 

The  means  11  for  moving  the  drilling  head  7  in 
a  plane  parallel  to  the  front  9  of  hard  material 

>o  while  the  drilling  head  is  driven  by  the  driving 
means  5,  comprises  means  connected  to  the 
drilling  head  support  15  for  transmitting  to  this 
support  a  reciprocating  movement  of  translation 
in  a  direction  perpendicular  to  the  row  of 

?5  hammers. 
In  the  embodiment  shown  in  the  drawings,  the 

translation  movement  is  carried  out  up  and 
down.  It  should  be  noted  however  that  if  the 
support  15  is  orientated  in  a  different  manner 

jo  such  as  vertically,  the  moving  means  11  will 
have  to  move  the  support  15  laterally  in  a  direc- 

/  tion  parallel  to  the  ground.  It  should  also  be 
noted  that  any  other  orientation,  such  as  an 
inclined  orientation,  may  be  used  if  desired. 

35  The  means  for  transmitting  this  reciprocating 
movement  of  translation  to  the  drilling  head  7 
may  comprise  a  pivoting  arm  19  made  of  two 
parallel  links  21  and  23  having  their  ends  pivot- 
ably  mounted  onto  spaced-apart  axes  25  and  27 

40  extending  in  the  same  direction  as  the  row  of 
hammers  on  the  drilling  head  support  15  and  the 
driving  means  5  respectively.  The  links  21  and  23 
of  the  arm  19  form  a  parallelogram  linkage  with 
the  body  of  the  support  15  and  the  body  of  the 

45  driving  means  to  which  they  are  connected.  The 
purpose  of  this  parallelogram  linkage  is  to  cause 
the  impact  hammers  13a  to  13e  to  permanently 
extend  in  the  same  direction  towards  the  front  9 
of  hard  material  when  the  arm  19  is  moved  to 

50  and  from  one  angular  position  to  another  by  any 
kind  of  operating  means  such  as  a  hydraulic 
cylinder  that  may  be  integrated  to  the  driving 
means  5  or  mounted  thereto.  Since  this  oper- 
ative  means  may  be  of  any  kind  provided  that  it 

55  moves  the  arm  reciprocally  up  and  down,  no 
further  description  thereof  will  be  given  herein- 
after. 

In  operation,  the  drilling  head  7  is  pushed  by 
the  driving  means  5  towards  the  front  9  of  hard 

60  material  to  be  drilled.  Simultaneously  with  this 
pushing,  the  drilling  head  7  is  moved  up  and 
down  as  shown  in  full  and  dotted  lines  in  Fig.  1. 

The  head  17c  of  the  central  impact  hammer 
13c  which  projects  farther  from  the  housing  than 

65  the  others  comes  first  into  contact  with  the  front 
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9  of  hard  material  and  drills  (cuts)  therein  a 
vertical  path  or  step  29c  as  shown  in  Fig.  3,  which 
path  extends  in  a  first  plane  Pv  This  path  is  of 
course  formed  by  fragmentation  of  the  rock  by 
impact. 

As  the  central  hammer  13c  works  its  way  into 
the  rock,  the  hammers  17b  and  17d  that  are 
immediately  adjacent  thereto  come  into  contact 
with  the  rock  as  soon  as  the  difference  between 
the  distances  at  which  the  central  hammer  17c 
and  the  adjacent  hammers  17b  and  17d  extend, 
has  been  achieved.  The  hammers  17b  and  17d 
then  start  also  to  cut  a  pair  of  paths  or  steps  29b 
and  29d  which  extend  in  a  same  plane  P2  closer  to 
the  support  15  as  the  plane  Pv  As  shown  in  Fig.  3, 
the  paths  29b  and  29d  are  parallel  to  the  path  29c. 
Due  to  the  spaced  apart  and  offset  positions  29c, 
29d  and  29b  of  the  hammer  heads  17c,  17d  and 
17b,  the  hard  material  between  the  hammers  is 
sheared  off  naturally  to  form  a  roughly  sloping 
surface  between  the  path  29c  and  the  paths  29b 
and  29d  respectively. 

As  the  driving  means  continues  to  move  for- 
ward  the  drilling  head,  the  lateral  hammers  13a 
and  1  3e  finally  start  to  cut  out  two  further  paths  or 
steps  29a  and  29e  parallel  to  each  other  but 
extending  in  a  plane  P3  closer  to  the  support  15 
than  the  plane  P2.  Once  again,  the  hard  material 
between  the  hammer  paths  29b  and  29e  and  29d 
and  29a  respectively,  is  sheared  off  naturally  to 
form  other  roughly  sloping  surfaces  between  the 
paths  29d  and  29e  and  the  paths  29b  and  29a, 
respectively. 

Of  course,  the  rock  that  is  fragmented  by  the 
drilling  head  both  by  impact  and  shear  falls  down 
past  the  hammerheads  17  into  the  tunnel  3  where 
it  can  be  collected  and  dispersed  by  any  conven- 
tional  means. 

As  can  be  understood,  the  drilling  head  7  acts 
as  a  big,  powerful  rake  which  is  moved  up  and 
down  against  the  front  9  of  hard  material  by  the 
driving  and  moving  means  5  and  11. 

Advantageously,  the  spacing  distance  between 
each  pair  of  adjacent  hammers  13  and  therefore 
between  each  pair  of  adjacent  paths  29  is  selected 
so  as  to  be  identical  to  the  distances  between  the 
planes  P1f  P2  or  P3  in  which  extend  these  adjacent 
paths.  This  particular  arrangement  has  proved  to 
be  very  satisfactory  and  efficient. 

As  can  be  easily  understood,  almost  half  of  the 
surface  of  the  hard  material  to  be  drilled  in  the 
tunnel  3  is  fragmented  by  shear.  Of  course,  this 
substantially  reduces  the  energy  requirement  that 
would  normally  be  necessary  to  drill  the  tunnel 
using  the  conventional  apparatuses  and  method. 

As  can  also  be  understood,  the  apparatus 
according  to  the  invention  is  very  simple  in 
structure.  Accordingly,  its  maintenance  is  very 
easy  to  perform. 

Claims 

1.  A  method  for  drilling  a  hole  in  a  front  of  hard 
material  such  as  rock,  comprising  the  step  of 
fragmenting  the  hard  material  by  impact  along  a 

plurality  of  spaced-apart  paths  (29  to  29e)  extend- 
ing  in  parallel  planes  (P1(  P2,  P3)  over  the  front  of 
hard  material,  each  of  said  paths  (29  to  29e)  over 
the  front  extending  in  a  plane  different  from  the 

5  planes  in  which  the  paths  adjacent  thereto 
extend,  whereby  said  fragmentation  by  impact 
along  said  paths  (29  to  29e)  causes  simultaneous 
fragmentation  by  shear  of  said  hard  material 
between  said  paths  (29  to  29e),  characterized  in 

w  that  the  spaced-apart  paths  (29  to  29e)  are  linear 
and  parallel  to  each  other. 

2.  A  method  according  to  claim  1,  wherein  the 
distance  between  adjacent  paths  (29  to  29e)  is 
substantially  identical  to  the  distance  between  the 

is  planes  (P1f  P2,  P3)  in  which  said  adjacent  paths 
extend. 

3.  An  apparatus  for  drilling  a  front  of  hard 
material  such  as  rock,  of  the  type  comprising: 

means  (5)  for  driving  a  drilling  head  (7)  towards 
20  the  front  (9)  of  hard  material  to  be  drilled,  said 

drilling  head  (7)  comprising  a  plurality  of  impact 
hammers  (13a  to  13e),  each  having  a  rock-frag- 
menting  head  (17),  mounted  in  a  row  along  a 
support  (15),  said  hammers  (13a  to  13e)  being 

25  parallel  to  each  other  and  each  projecting  from 
said  support  (15)  towards  the  front  (9)  of  hard 
material  to  be  drilled;  and 

means  (11)  for  moving  the  drilling  head  (7)  in  a 
plane  parallel  to  said  front  (9)  of  hard  material 

30  while  said  drilling  head  (7)  is  driven,  said  moving 
means  (1)  comprising  means  connected  to  the 
drilling  head  support  (15)  for  transmitting  to  said 
support  (15)  a  reciprocating  movement  of  transla- 
tion  in  a  direction  perpendicular  to  the  row  of 

35  hammers  (13a  to  13e),  characterized  in  that  said 
impact  hammers  (13a  to  13e)  are  laterally  spaced- 
apart  along  the  support  (15)  and  have  their  rock- 
fragmenting  heads  (17)  spaced  apart  from  said 
support  (15)  at  a  distance  different  from  the 

40  distances  at  which  the  fragmenting  heads  (17)  of 
the  adjacent  hammers  (13a  to  13e)  are  located. 

4.  An  apparatus  according  to  claim  3  wherein 
said  transmission  means  comprises  a  pivoting 
arm  (19)  having  one  end  connected  to  the  drilling 

45  head  support  (15)  and  the  other  end  pivotably 
mounted  about  an  axis  parallel  to  the  row  of 
impact  hammers  (13a  to  13e)  onto  the  driving 
means  (5),  and  operating  means  for  rotating  said 
pivoting  arm  (19)  to  and  fro  from  one  angular 

so  position  to  another  about  said  axis. 
5.  Apparatus  according  to  claim  4,  wherein  said 

pivoting  arm  (19)  is  made  of  two  parallel  links  (21 
and  23)  having  their  ends  pivotably  connected  to 
spaced-apart  points  on  the  drilling  head  support 

55  (15)  and  the  driving  means  (5)  respectively,  said 
links  (21,  23)  forming  a  parallelogram  linkage  with 
said  support  (15)  and  said  driving  means  (5),  said 
linkage  causing  the  impact  hammers  (13a  to  13e) 
to  permanently  extend  in  the  same  direction 

60  toward  the  front  (9)  of  hard  material. 
6.  An  apparatus  according  to  any  one  of  claims 

3  to  5,  wherein  said  driving  means  (5)  is  a 
motorized  vehicle. 

7.  An  apparatus  according  to  any  one  of  claims 
65  3  to  6,  wherein  the  distance  between  adjacent 

4 
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npact  hammers  (13a  to  13e)  is  substantially 
ientical  to  the  difference  of  distance  existing 
letween  the  distances  at  which  the  fragmenting 
lead  (17)  of  said  adjacent  hammers  (13a  to  13e) 
ire  respectively  located  from  the  support  (15). 

'atentanspruche 

1.  Verfahren  zum  Bohren  eines  Loches  in  eine 
:ront  aus  hartem  Material,  z.B.  Gestein,  beinhal- 
end  den  Schritt  des  Zerkleinems  des  harten 
i/laterials  durch  Schlag  langs  mehreren  gegensei- 
igen  Abstand  aufweisenden  Bahnen  (29  bis  29e), 
lie  sich  in  paraileien  Ebenen  (P1f  P2,  P3)  uber  der 
:ront  harten  Materials  erstrecken,  wobei  jede 
3ahn  (29  bis  29e)  iiber  der  Front  sich  in  einer 
inderen  Ebene  als  die  Ebenen  erstreckt,  in  denen 
!ich  die  dazu  benachbarten  Bahnen  erstrecken, 
vodurch  die  Zerkleinerung  durch  Schlag  langs 
ier  Bahnen  (29  bis  29e)  die  gleichzeitige  Zerklei- 
lerung  durch  Scherung  des  harten  Materials 
:wischen  den  Bahnen  (29  bis  29e)  bewirkt, 
Jadurch  gekennzeichnet,  daB  die  gegenseitigen 
\bstand  aufweisenden  Bahnen  (29  bis  29e)  linear 
jnd  parallel  zueinander  sind. 

2.  Verfahren  nach  Anspruch  1,  wobei  der 
!\bstand  zwischen  benachbarten  Bahnen  (29  bis 
29e)  mit  dem  Abstand  zwischen  den  Ebenen  (P1f 
32,  P3),  in  denen  sich  die  benachbarten  Bahnen 
jrstrecken,  im  wesentlichen  ubereinstimmt. 

3.  Vorrichtung  zum  Abbohren  einer  Front  aus 
lartem  Material,  wie  z.B.  Gestein,  des  Typs  mit: 

einer  Einrichtung  (5)  zum  Treiben  eines  Bohr- 
<opfes  (7)  zu  der  Front  (9)  harten  Materials,  die 
abzubohren  ist,  wobei  der  Bohrkopf  (7)  mehrere 
Schlaghammer  (13a  bis  13e)  aufweist,  die  jeweils 
sinen  Gesteinszerkleinerungskopf  (17)  haben, 
iwelche  in  einer  Reihe  langs  eines  Halters  (15) 
befestigt  sind,  wobei  die  Hammer  (13a  bis  13e) 
parallel  zueinander  sind  und  jeweils  von  dem 
Halter  (15)  aus  zu  der  abzubohrenden  Front  (9) 
harten  Materials  vorstehen;  und 

einer  Einrichtung  (11)  zum  Bewegen  des  Bohr- 
kopfes  (7)  in  einer  zu  der  Front  (9)  harten  Mate- 
rials  paraileien  Ebene,  wahrend  der  Bohrkopf  (7) 
angetrieben  wird,  wobei  die  Bewegungseinrich- 
tung  (1)  eine  Einrichtung  aufweist,  die  mit  dem 
Bohrkopfhalter  (15)  verbunden  ist,  urn  auf  den 
Halter  (15)  eine  hin-  und  hergehende  Transla- 
tionsbewegung  in  einer  Richtung,  die  zu  der 
Reihe  von  Hammern  (13a  bis  13e)  rechtwinkelig 
ist,  zu  ubertragen,  dadurch  gekennzeichnet,  daS 
die  Schlaghammer  (13a  bis  13e)  langs  des  Halters 
(15)  gegenseitigen  Querabstand  aufweisen  und 
ihre  Gesteinszerkleinerungskopfe  (17)  in  einem 
Abstand  von  dem  Halter  (15)  haben,  der  von  den 
Abstanden  verschieden  ist,  in  denen  die  Zerklei- 
nerungskopfe  (17)  der  benachbarten  Hammer 
(13a  bis  13e)  angeordnet  sind. 

4.  Vorrichtung  nach  Anspruch  3,  wobei  die 
Ubertragungseinrichtung  einen  Schwenkarm  (19) 
aufweist,  der  ein  Ende  hat,  das  mit  dem  Bohrkopf- 
halter  (15)  verbunden  ist,  und  dessen  anderes 
Ende  schwenkbar  urn  eine  Achse,  die  zu  der  Reihe 
von  Schlaghammern  (13a  bis  13e)  parallel  ist,  an 

der  AntneDsemricntung  idj  Deiesugi  isi,  una  eine 
Betatigungseinrichtung  zum  Hin-  und  Herdrehen 
des  Schwenkarms  (19)  um  die  Achse  aus  einer 
Winkelposition  in  eine  andere. 

>  5.  Vorrichtung  nach  Anspruch  4,  wobei  der 
Schwenkarm  (19)  aus  zwei  paraileien  Gliedern  (21 
und  23)  besteht,  deren  Enden  an  gegenseitigen 
Abstand  aufweisenden  Punkten  an  dem  Bohr- 
kopfhalter  (15)  bzw.  an  der  Antriebseinrichtung 

o  (5)  drehbar  angelenkt  sind,  wobei  die  Glieder  (21  , 
23)  ein  Parallelogrammgestange  mit  dem  Halter 
(15)  und  der  Antriebseinrichtung  (5)  bilden,  wobei 
das  Gestange  bewirkt,  daS  die  Schlaghammer 
(13a  bis  13e)  sich  standig  in  derselben  Richtung 

5  zu  der  Front  (9)  harten  Materials  erstrecken. 
6.  Vorrichtung  nach  einem  der  Anspriiche  3  bis 

5,  wobei  die  Antriebseinrichtung  (5)  ein  motori- 
siertes  Fahrzeug  ist. 

7.  Vorrichtung  nach  einem  der  Anspriiche  3  bis 
<o  6,  wobei  der  Abstand  zwischen  benachbarten 

Schlaghammern  (13a  bis  13e)  mit  der  Abstands- 
differenz  im  wesentlichen  ubereinstimmt,  die 
zwischen  den  Abstanden  vorhanden  ist,  in  denen 
die  Zerkleinerungskopfe  (17)  der  benachbarten 

!5  Hammer  (13a  bis  13e)  von  dem  Halter  (15)  ange- 
ordnet  sind. 

Revendications 

?o  1.  Une  methode  de  forage  d'un  trou  dans  une 
face  de  matiere  dure,  telle  que  le  roc,  comprenant 
I'etape  consistant  a  fragmenter  la  matiere  dure 
par  impact  le  long  d'une  pluralite  de  chemins  (29a 
a  29e)  espaces  les  uns  des  autres  et  s'etendant 

35  dans  des  plans  paralleles  (P1(  P2,  P3)  sur  la  face  de 
la  matiere  dure,  chacun  des  chemins  (29a  a  29e) 
sur  la  face  s'etendant  dans  un  plan  different  des 
plans  dans  lesquels  s'etendent  les  chemins  qui 
leur  sont  adjacents,  de  sorte  que  ladite  fragmen- 

40  tation  par  impact  le  long  desdits  chemins  (29a  a 
29e)  cause  simultanement  une  fragmentation  par 
cisaillement  de  ladite  matiere  dure  entre  lesdits 
chemins  (29a  a  29e),  caracterisee  en  ce  que  les 
chemins  (29a  a  29e)  espaces  les  uns  des  autres 

45  sont  lineaires  et  paralleles  entre  eux. 
2.  Une  methode  selon  la  revendication  1,  dans 

laquelle  la  distance  entre  chemins  adjacents  (29a 
a  29e)  est  substantiellement  identique  a  la  dis- 
tance  entre  les  plans  (P,,  P2,  P3)  dans  lesquels 

so  lesdits  chemins  adjacents  s'etendent. 
3.  Un  appareil  de  forage  d'une  face  de  matiere 

dure,  telle  que  le  roc,  du  type  comprenant: 
des  moyens  (5)  de  commande  pour  faire  avan- 

cer  une  tete  foreuse  (7)  vers  la  face  (9)  d'une 
55  matiere  dure  a  forer,  ladite  tete  foreuse  (7)  com- 

prenant  une  pluralite  de  marteaux  a  percussion 
(13a  a  13e),  chacun  ayant  une  tete  a  fragmenta- 
tion  de  roc  (17)  montee  en  rangee  le  long  d'un 
support  (15),  lesdits  marteaux  (13a  a  13e)  etant 

60  paralleles  entre  eux  et  chacun  se  projetant  dudit 
support  (15)  en  direction  de  la  surface  9  de  la 
matiere  dure  a  forer,  et 

des  moyens  (11)  permettant  de  deplacer  la  tete 
foreuse  dans  un  plan  parallele  audit  front  (9)  de 

65  matiere  dure  pendant  que  ladite  tete  foreuse  (7) 

b 
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avance,  lesdits  moyens  de  deplacement  (1  1  )  com- 
prenant  des  moyens  relies  au  support  (15)  de  la 
tete  foreuse  pourtransmettre  a  ce  support  (15)  un 
mouvement  de  va-et-vient  en  translation  dans 
une  direction  perpendiculaire  a  la  rangee  de 
marteaux  (13a  a  13e),  caracterise  en  ce  que  lesdits 
marteaux  a  percussion  (13a  a  13e)  sont  espaces 
lateralement  les  uns  des  autres  le  long  du  support 
(15)  et  chacune  de  leurs  tetes  a  fragmentation  (17) 
est  eloignee  dudit  support  (15)  d'une  distance 
differente  des  distances  dont  sont  eloignees  les 
tetes  a  fragmentation  (17)  des  marteaux  adjacents 
(13a  a  13e). 

4.  Un  appareil  selon  la  revendication  3,  dans 
lequel  lesdits  moyens  de  transmission  compren- 
nent  un  bras  pivotant  (19)  ayant  une  extremite 
reliee  au  support  (15)  de  la  tete  foreuse  et  I'autre 
extremite,  montee  sur  les  moyens  de  commande 
(5)  en  pivotement  autour  d'un  axe  parallele  a  la 
rangee  de  marteaux  a  percussion  (13a  a  13e),  et 
des  moyens  d'actionnement  pour  faire  tourner 
ledit  bras  pivotant  (19)  en  va-et-vient  d'une  posi- 
tion  angulaire  a  une  autre  autour  dudit  axe. 

5.  Un  appareil  selon  la  revendication  4,  dans 
lequel  ledit  bras  pivotant  (19)  est  constitue  de 
deux  tringles  paralleles  (21  et  23)  ayant  leurs 
extremites  reliees  en  pivotement  a  des  points 

5  espaces  sur  le  support  (15)  de  la  tete  foreuse  et 
sur  les  moyens  de  commande  (5);  ces  tringles  (21, 
23)  formant,  avec  ledit  support  (15)  et  lesdits 
moyens  de  commande  (5),  un  raccord  en  paralle- 
logramme;  ce  raccord  amenant  les  marteaux  a 

w  percussion  (13a  a  13e)  a  s'etendre  en  permanence 
dans  la  meme  direction  vers  la  face  (9)  de  matiere 
dure. 

6.  Un  appareil  selon  I'une  quelconque  des 
reyendications  3  a  5,  dans  lequel  lesdits  moyens 

15  de  commande  sont  un  vehicule  motorise. 
7.  Un  appareil  selon  I'une  quelconque  des 

revendications  3  a  6,  dans  lequel  la  distance  entre 
marteaux  a  percussion  adjacents  (13a  a  13e)  est 
substantiellement  identique  a  la  difference  de 

20  distance  qui  existe  entre  les  distances  dont  les 
tetes  a  fragmentation  (17)  des  marteaux  adjacents 
(13a  a  13e)  sont  respectivement  eloignees  du 
support  (15). 
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