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(54)  A  drilling  and/or  lifting  machine. 
©  This  invention  relates  to  a  drilling  and/or  lifting  machine, 
in  particular  a  track-mounted  drilling  and  lifting  rig.  The 
machine  comprises  a  movable  carriage,  a  first  lifting  and/or 
tool  carrying  means  (A),  support  means  (2,4,5)  mounting  the 
first  lifting  and/or  tool  carrying  means  (A)  on  the  carriage  to 
enable  the  first  lifting  and/or  tool  carrying  means  to  be 
positioned  in  a  selected  one  of  a  variety  of  different  positons 
and  a  second  lifting  and/or  tool  carrying  means  (B)  mounted 
on  the  carriage  so  as  to  be  movable  either  with  or 
independently  of  the  first  lifting  and/or  tool  carrying  means 
(A).  The  support  means  is  rotatably  connected  by  a  bearing 
member  (3)  to  the  first  lifting  and/or  tool  carrying  means  and 
connecting  means  (6,  HH',  PP')  connect  the  support  means  to 
the  first  lifting  and/or  tool  carrying  means  (A),  the  connecting 
means  being  movable  to  rotate  the  first  lifting  and/or  tool 
carrying  means  (A)  relative  to  the  support  means. 
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THIS  INVENTION  relates  to  a  drilling  and/or  lifting  machine,  in 

particular  a  t rack-mounted  drilling  and  lifting  rig,  for  use  in  soil  inves t iga -  

tion,  well  drilling  and  like  fields  and  especially  for  drilling  at  angles  of  f rom 

0°  to  900  to  the  ve r t i ca l .  

Currently  available  mini  drilling  machines  are  suitable  for  drilling  the  

small  diameter  holes  required  for  use  in  soil  investigation,  and  the  like  but  

cannot  be  used  for  drilling  the  larger  diameter  bore  holes  required  for,  for 

example,  forming  wells.  Fur thermore,   such  drilling  means  cannot  drill 

horizontal  or  angled  bore  holes  and  cannot  therefore  be  used  in  the  

construction  of  galleries  or  foundations.  However,  if  a  drilling  machine  

which  is  capable  of  drilling  larger,  angled  or  horizontal  bore  holes  is  used, 

such  a  drilling  machine  cannot  drill  small  bore  holes,  part icularly  in  l imi ted 

spaces.  Furthermore,   current  machines  cannot  be  used  at  sites  where  the  

ground  is  uneven.  

Currently  available  soil  investigation  drilling  machines  are  usually 

small  in  size  and  most  have  no  suitable  rotary  head.  Rather  these  machines  

use  a  winch  together  with  a  steel  wire  and  a  crown  block  to  hoist  e longate  

drill  strings  or  casings.  During  hoisting,  the  machine  must  stop  any  drilling 

operation  and  open  the  rotary  head  to  enable  a  further  drill  rod  or  casing  to  

be  added  to  the  drill  string  to  enable  the  bore  to  be  lengthened  or  to  enable  

a  drill  rod  or  casing  to  be  removed  from  the  bore.  Thus  the  efficiency  of 

these  machines  is  low. 

In  some  advanced  soil  investigation  drilling  machines  it  is  not 

necessary  to  open  the  rotary  head,  however  the  whole  machine  must  be  slid 



backwards  so  as  to  be  far  from  the  centre  of  the  bore  during  hoisting  so  t h a t  

lift  and  the  drilling  operations  also  can  not  be  performed  s imu l t aneous ly  

with  these  mach ines .  

In  the  field  of  water  well  drilling  or  oil  well  drilling,  more  than  one 

hundred  elongate  well  elements  such  as  tubings,  pipes  and  sucker  rods  a r e  

required  to  be  hoisted  successively.  The  centre   of  the  rig  hoists  used  to  

lower  the  drill  string  into  the  well  or  to  remove  the  string  from  the  well  

usually  coincide  with  the  centre  of  the  bore.  Some  of  the  machines  have  

another  hoist  at  the  front  of  the  mast  and  may  have  two  winch  s y s t e m s  

(bottom  turnable  rig)  This  kind  of  machine  also  cannot  provide  drilling  and 

lifting  functions  simultaneously.  When  performing  work  such  as  placing  a 

string  at  the  hoisting  position  to  connect  or  disconnect  a  member  from  t h e  

string  and  to  run  the  string  into  the  well  or  remove  it  from  the  well,  s eve ra l  

operators  are  required  to  work  manually  to  fulfill  the  task,  thus  causing  low 

e f f i c i c i e n c y .  

A  self-contained  automatical ly  operable  well  servicing  and  dri l l ing 

rig  is  disclosed  in  UK  Patent  Application  No.  2047306A  which  is  capable  of  

picking  up  an  elongate  well  element  from  a  horizontal  storage  position  to  a 

vertical  position.  This  machine  can  keep  the  manual  work  to  a  minimum  and  

reduce  the  number  of  workers  required  but  cannot  drill  angled  holes  or  bores  

such  as  holes  at  an  angle  of  45  to  the  ground  and  work  with  drill  s t r ings  

grout  pipes  and  anchor  bars  in  different  sizes.  Also  this  machine  can  not  

provide  drilling  and  lifting  functions  s imu l t aneous ly .  

A  well  drilling  rig  described  in  UK  Patent   Specification  No.  1393389 

may  provide  a  means  of  selecting  a  drill-casing  segment  (consisting  of  a  drill 

pipe  segment  surrounded  by  a  casing  segment)  from  a  storage  rack  (e.g.  on  a 

truck)  and  transferring  the  combined  segments  to  a  vertical  drilling  posi t ion 

directly  over  the  well.  But  this  kind  of  machine  is  big  in  size  and  its  useful 

apDaratus  is  very  complicated.  Also  such  machines  can  only  drill  in  a 

vertical  direction  and  cannot  drill  slanting  holes  such  as  holes  or  bores  at  an 

angle  of  4 5   to  the  horizontal,  that  is  at  an  angle  of  45°  to  the  surface  in 

which  the  machine  is  working.  Furthermore  this  kind  of  machine  needs  a 

large  amount  of  space  and  area  to  operate  in  whereas  the  work  site  o f t en  

has  limited  space  and  area  and  comprises  muddy,  soft  and  watery  ground.  



It  is  an  objec t   of  the  p resen t   inven t ion   to  provide  a 

d r i l l i n g   and/or  l i f t i n g   machine  which  overcomes  or  at  l e a s t  

m i t i g a t e s   the  above  mentioned  p r o b l e m s .  

According  to  a  f i r s t   aspect   of  the  p resen t   i n v e n t i o n  

there   is  provided  a  l i f t i n g   and/or   d r i l l i n g   machine  c o m p r i s i n g  

the  f e a t u r e s   of  claim  1 .  

According  to  a  second  aspect   of  the  p resen t   i n v e n t i o n ,  

there  is  provided  a  machine  compr is ing   the  f e a t u r e s   of  c l a i m  

3.  In  th is   case,   the  second  l i f t i n g   and/or  tool  ca r ry ing   means 

p r e f e r a b l y   may  be  ar ranged  to  l i f t   items  for  supplying  t o  

the  f i r s t   l i f t i n g   and/or   tool  c a r r y i n g   means.  

A  d r i l l i n g   and/or   l i f t i n g   machine  embodying  the  i n v e n t i o n  

is  p a r t i c u l a r l y   s u i t e d   for  use  in  soil   i n v e s t i g a t i o n   and  mine 

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

well  digging  and  the  l i ke .   Moreover,  i t   may  be  capable  o f  

d r i l l i n g   large  dimensioned  ho les ,   for  example  holes  of  35 

cm  (14")  in  d iameter   and  10m  in  depth  as  well  as  holes  o f  

small  d imens ions ,   for  example  6,3  cm  to  15,2  cm  (2  1/2  t o  

6")  in  d iameter   and  30m  in  depth.   Fur thermore ,   the  machine  

can  d r i l l   h o r i z o n t a l   holes  at  both  high  and  low  leve ls   and 

also  holes  which  extend  at  an  angle  in  e i t h e r   d i r e c t i o n   t o  

the  h o r i z o n .  

A  machine  accord ing   to  the  i nven t ion   is  capable  of  p r o v i d i n g  

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

For  a  b e t t e r   u n d e r s t a n d i n g   of  the  present   i n v e n t i o n ,  

and  to  show  how  the  same  may  be  put  into  e f f e c t ,   r e f e r e n c e  

will  now  be  made,  by  way  of  example,  to  the  accompanying 

drawings,   in  which:  

FIGURE  1  is  a  s ide  e l e v a t i o n a l   view  of  a  t r a c k - m o u n t e d  

d r i l l i n g   and  l i f t i n g   machine  in  accordance  with  the  p r e s e n t  
inven t ion   with  a  d r i l l i n g   mast  system  the reo f   at  a  45°  down- 

ward  angle  to  the  v e r t i c a l   c a r r y i n g   out  ground  anchoring  work;  



FIGURE  2  is  a  side  elevational  view  of  the  machine  of  Fiqure  I  with 

the  drilling  mast  system  in  a  vertical  posit ion; 

FIGURE  3  is  a  front  elevational  view  of  the  machine  shown  in  Figure  
I  taken  along  the  direction  of  the  arrow  II  in  Figure  2  but  showing  a  l i f t ing 

mast  system  of  the  machine  rotated  through  9 0   about  a  vertical   axis: 

FIGURE  4  is  a  side  elevational  view  of  the  machine  of  Figure  I  with 

the  drilling  and  lifting  mast  systems  in  position  for  t r a n s p o r t :  

FIGURE  5  is  a  front  view  of  the  machine  as  shown  in  Figure  4  t cken  

along  the  direction  of  the  arrow  IV  in  Figure  4; 

FIGURE  6  is  a  front  view  of  the  machine  of  Figure  I  showing  the  

drilling  mast  system  in  a  horizontal  posi t ion;  

FIGURE  7  is  a  schematic   view  of  the  lifting  mast  system  i l lus t ra t ing  

graphically  lifting  distances  and  e l eva t ions ;  

FIGURE  8  is  an  enlarged  view  of  the  drilling  mast  as  shown  in  Figure  3 

i l lustrat ing  the  drilling  mast  being  moved  from  a  verticcl  to  a  hor izontal  

position  by  extension  of  the  piston  of  a  hydraulic  piston  and  cyl inder  

a r r a n g e m e n t ;  

FIGURE  9  is  a  side  elevational  view  of  the  t r ack -moun ted   machine  of 

Figure  I  showing  the  drilling  mast  in  a  position  for  enabling  upward  drilling 

at  an  angle  of  45°to  the  horizontal  to  be  carried  out :  

FIGURE  10  is  a  chart  i l lustrating  the  sequence  of  operations  of  the 

lifting  and  drilling  mast  systems  during  insertion  of  casings  into  a  bore: 

FIGURE  I  I is  a  chart  i l lustrating  the  sequence  of  operations  of  the 

lifting  and  drilling  mast  systems  during  removal  of  casings  from  a  bore; 

FIGURES  12  and  13  show  a  clamping  unit   and  a  t w i s t i n g  

u n i t ,   r e s p e c t i v e l y , f o r   use  with  the  machine  of  Fig.  1 .  



Referring  now  to  Fiqures  I to  9  of  the  drawings,  there  is  shown  a 

multi-directional  drilling  and  lifting  machine  which,  as  shown  in  Figure  I, 

comprises  a  universally  movable  carriage  having  o  chassis  35,  a  drilling  mast  

system  A  and  a  lifting  mast  system  B.  The  lifting  system  B  can  be  ope ra t ed  

either  with  or  independently  of  the  drilling  system  A  which  is  capable  of 

drilling  in  various  different  d i rec t ions .  

The  movable  carriage  A  has  driving  chain  wheels  36  mounted  on 

either  side  thereof  toward  the  rear  of  the  carriage  and  driven  chain  wheels  

36a  aligned  with  the  driving  chain  wheels  36  but  mounted  toward  the  front  

of  the  carriage.  A  respective  track  37  is  trained  round  each  driving  chain 

wheel  36  and  the  aligned  driven  chain  wheel  36a.  In  the  p r e f e r r ed  

arrangement ,   the  position  of  the  driven  chain  wheels  36a  is  adjustable  so 

that  the  tension  in  the  track  37  can  be  altered  whereas  the  driving  chain 

wheels  36,  which  preferably  have  24  teeth,  are  rotatable  but  fixed  in 

posi t ion.  

The  lifting  system  B  comprises  a  supporting  part  19  mounted  on  the 

chassis  35  of  the  movable  carriage  by  means  of  eight  screws.  A  t u rn t ab l e  

support  20  is  mounted  on  the  supporting  part  19  by  means  of  a  bearing  so  as 

to  be  rotatable  thereon.  An  extendable  and/or  re t rac table   mast  system  is 

pivotally  connected  by  means  of  hinge  KK'  to  the  turntable  support  20.  The 

turntable  support  20,  and  therefore  the  lifting  mast  system,  is  r o t a t a b l e  

through  a  maximum  of  2 0 0   by  means  of  a  hydraulically  operated  gear ing 

arrangement  comprising  a  hydraulic  piston  and  cylinder  a r rangement   32  and 

a  set  of  right  angle  gear  wheels,  that  is  a  bevel  gear  a r r a n g e m e n t .  

The  extendable  and/or  re t rac table   mast  system  comprises  t e l e -  

scopically  arranged  square -   cross-section  tubes  21,  22  and  23,  the  tube  23 

being  of  the  smallest  cross-section.  A  telescopic  jack  or  piston  and  cylinder 

arrangement   24  is  provided  inside  the  largest  cross-section  tube  21.  One 

end  of  the  jack  24  is  mounted  to  the  hinge  KK'  and  the  other  end  is  mounted  

to  the  tube  22  by  a  hinge  RR'  so  that  extension  or  retraction  of  the  jack  24 

causes  corresponding  extension  or  retraction  of  the  tube  22.  The  smal les t  

cross-section  tube  23  can  only  be  extended  or  re tracted  manually,  the  

desired  extension  of  the  tube  23  from  the  intermediate   cross-section  tube  22 

being  determined  by  a  manually  positionable  pin  LL'. 



The  cylinder  of  a  piston  and  cylinder  a r rangement   31  is  connected  by 

means  of  a  hinge  MM'  to  a  side  surface  of  the  turntable  support  20  while  t he  

piston  of  the  piston  and  cylinder  arrangement   31  is  connected  by  means  of  a 

hinge  NN'  to  the  end  of  the  intermediate  cross-section  tube  22  closest  to  t he  

tube  21  so  that  extension  and  retraction  of  the  piston  of  the  piston  and 

cylinder  a r rangement   31  causes  the  lifting  mast  system  to  rotate  about  the  

hinge  KK'. 

A  winch  25  operable  by  means  of  a  hydraulic  motor  (not  shown)  is 

rotatably  mounted  to  the  side  of  the  turntable  support  20.  A  cable  26  wound 

onto  the  winch  posses  over  a  double  pulley  27  rotatably  mounted  to  a  f r e e  

end  of  the  mast  unit  and  a  free  end  of  the  cable  26  is  secured  to  a  movab le  

single  pulley  28  provided  with  a  hook  29  for  engaging  an  object,  in  this  case  

a  pipe  casing,30  to  be  lifted  by  the  lifting  mast  un i t .  

Assuming  a  winch  load  capacity  of  0.5  tonnes,  then  the  m a x i m u m  

load  which  could  be  lifted  by  the  lifting  mast  unit  is:  0.5  x  3  =  1.5  t onnes .  

If  a  safety  factor  of  1.5  is  assumed,  then  the  safe  load  capacity  of  t he  

lifting  mast  is  I  t onne .  

As  shown  most  clearly  in  Figure  2,  two  hydraulic  jack  or  piston  and 

cylinders  a r rangements   33  are  provided  to  support  the  machine  and  to  

ensure  that  the  machine  is  balanced  during  l i f t ing.  

Figure  7  i l lustrates  graphically  various  different  extensions  in  m e t r e s  

of  the  l if t ing mast  and  various  different  angles  of  elevation  t h e r e f o r .  

The  drilling  mast  system  A  is  mounted  to  the  carriage  by  a  suppor t  

means  comprising  a  raising  means  for  moving  the  drilling  system  from  a 

horizontal  to  a  vertical  position  and  vice  versa,  in  particular  for  rotating  t he  

drilling  mast  system  about  a  horizontal  axis  so  that  the  drilling  mast  sy s t em 

rotates  in  a  vertical  plane  which  extends  longitudinally  of  the  carriage.   The 

support  means  comprises  a  boom  2  having  one  end  connected  via  a  hinge  BB' 

to  a  bearing  pipe  I.  The  other  end  of  the  boom  2  is  connected  by  means  of 

a  hinge  CC'  to  a  bearing  plate  3  so  that  the  bearing  plate  cannot  rotate  wi th  

respect  to  the  boom  2.  The  bearing  plate  3  is  rotatably  received  in  a 

circular  bearing  3a  secured  to  a  mast  sliding  bed  7.  A  cylinder  of  a  piston 



and  cylinder  arrangement  5  is  connected  to  the  boom  2  by  means  of  a  hinge 

FF'  while  the  piston  of  the  piston  and  cylinder  ar rangement   5  is  c o n n e c t e d  

by  meons  of  a  hinge  GG'  to  the  bearing  plate  3.  Thus,  when  the  piston  and 

cylinder  arrangement   5  is  actuated,   the  bearing  plate  3,  and  therefore  the 

mast  sliding  bed,  can  be  turned  through  up  to  90°  about  the  hinge  CC '  f r om 

the  vertical  to  the  horizontal  or  vice  versa.  One  end  of  a  hydraulic  piston 

and  cylinder  arrangement  4  is  connected  to  the  bearing  pipe  I  by  means  of  a 

hinge  DD'  and  the  other  end  thereof  is  connected  to  the  boom  2  by  means  of 

a  hinge  EE'.  Thus,  when  the  hydraulic  piston  and  cylinder  a r rangement   4  is 

actuated,   the  boom  2  can  be  moved  upwardly  through  a  maximum  of  45   and 

downwardly  through  a  maximum  of  20°  to  enable  the  drilling  system  to  be 

turned  in  the  longitudinal  vertical  plane  about  the  hinge  BB'. 

As  shown  in  Figure  I  and  as  shown  schemat ical ly   in  Figure  3,  one  end 

of  a  hydraulic  piston  and  cylinder  a r rangement   6  is  mounted  to  a  hinge  HH' 

positioned  either  to  the  left  HH'L  (Figure  8)  or  right  HH'R  (Figure  8)  side  of 

the  sliding  bed  7  while  the  other  end  of  the  hydraulic  piston  and  cyl inder  

arrangement  6  is  connected  via  a  hinge  PP'  to  the  bearing  plate  3.  Thus, 

when  the  hydraulic  piston  and  cylinder  a r rangement   6  is  ac tuated ,   the  

sliding  bed  7  turns  to  the  left  or  right  about  the  central  line  of  the  bear ing 

plate  3.  Figure  8  illustrates  schematical ly  the  movement  of  the  mast  sliding 
bed  when  the  hinge  is  positioned  to  the  left  HH'L.  Thus,  if  the  hinge  HH'  is 

positioned  to  the  right  of  the  sliding  bed  7,  the  sliding  bed  7  turns  to  t he  

right  and  if  the  hinge  HH'  is  positioned  to  the  left  of  the  sliding  bed,  the  

sliding  bed  7  turns  toward  the  left.  The  hinge  HH'  is  positioned  su f f i c ien t ly  

l o w   on  the  sliding  bed  7  that  it  is  easy  to  change  between  the  two  posi t ions.  

Thus,  the  drilling  system  carried  by  the  mast  sliding  bed  7  can  be  r o t a t e d  

about  a  horizontal  axis  lying  in  the  plane  of  the  paper  in  Figure  1. 

One  end  of  a  hydraulic  piston  and  cylinder  ar rangement   34  is  mounted  

to  the  chassis  35  by  means  of  a  hinge  TT'  while  the  other  end  is  mounted  to 

the  boom  2  by  means  of  a  hinge  SS'  (Figures  3  and  5).  Thus,  by  virtue  of  the 

bearing  pipe  I,  the  support  means  including  the  boom  2  and  the  hydraul ic  

piston  and  cylinder  arrangment  4,  and  therefore   the  drilling  system  A,  can 
be  swung  about  a  vertical  axis  in  a  horizontal  plane  to  a  maximum  of  25°  to 

the  left  or  to  the  right  about  a  longitudinal  axis  of  the  bearing  pipe  I. 



The  drilling  mast  system  A  comprises  a  steel  mast  36  which  is 

slidably  mounted  within  the  mast  sliding  bed  7  by  means  of  a  hydraulic 

piston  and  cylinder  arrangement  8.  One  end  of  the  piston  and  cylinder 

a r rangement   8  is  mounted  to  the  top  of  the  drilling  most  system  A  by  means  

of  a  hinge  JJ'  and  the  other  end  is  mounted  to  the  sliding  bed  by  means  of  a 

hinge  II'  so  that  the  mast  36  can  be  slid  longitudinally  of  the  sliding  bed  7. 

Figures  I to  6  and  9  illustrate  various  different  drilling  positions  for 

the  drilling  m a s t .  

Figure  I  illustrates  the  drilling  mast  system  at  a  45°  inclination 

during  the  performing  of  ground  anchoring  work.  

As  shown  in  Figure  2,  the  mast  36  is  in  a  position  to  enable  a  drill  bit 

of  a  drill  string  carried  thereby  to  drill  vert ical ly  downwardly.  Figure  3  is  a 

front  view  of  the  machine  as  shown  in  Figure  2  but  with  the  lifting  mas t  

system  B  rotated  through  90°  by  actuat ion  of  the  piston  and  cyl inder  

a r r angemen t   32.  In  order  to  drill  vertically  upwardly,  the  most  36  is  r o t a t ed  

through  180°  about  the  bearing  plate  3  so  that  the  piston  and  cyl inder  

a r r angement   6  is  disposed  at  the  top  of  the  mast  36. 

Figures  4  and  5  illustrate  schematical ly   the  drilling  mast  system  and 

the  lifting  mast  system  in  a  position  for  t ranspor t  to   enable  the  machine  to 

be  moved  to  another  site,  the  pistons  of  the  piston  and  cylinders  33  having 

been  re t rac ted   as  shown.  Figure  6  is  similar  to  Figure  5  but  illustrates  the 

drilling  mast  system  rotated  through  90°  by  the   piston  and  cyl inder  

a r rangement   34  and  the  lifting  mast  system  extended  by  actuation  of  t h e  

piston  and  cylinder  arrangement  31. 

Figure  9  shows  the  lifting  most  system  extended  and  the  drilling  mast  

system  rotated  through  1800  from  the  position  shown  in  Figure  1 to  enable  

upward  drilling  at  an  angle  of  450  to  the  horizontal  to  be  carried  out.  

As  shown  in  Figure  1 @  rotary  drill  head  14  for  supporting  and 

rotat ing  a  drill  and  a  casing  therefor  are  mounted  on  a  cradle  13.  The 

rotary  drill  head  14  is  provided  with  a  flushing  inlet  or  aperture  16  for  

encbling  flushing  fluid  to  be  supplied  to  a  drill  rod  connected  to  the  ro ta ry  



head.  The  inlet  16  of  the  flushing  unit  is  at  a  right  angle  to  the  bottom  of 

the  rotary  head  and  is  arranged  so  that  it  does  not  pass  through  the  c e n t r e  

thereof  and  therefore  does  not  interfere  with  the  action  of  the  rotary  head.  

The  rotcry  head  has  an  adapter  15  having  two  screw-threaded  a d a p t e r  

sections  for  engaging  a  drill  rod  and  a  casing  t he re fo r .   The  rotary  head  may 

also  carry  a  hydraulic  chuck  for  connecting  a  drilling  tool  to  the  ro t a ry  

head.  A  motor  is  provided  to  rotate  the  head  14. 

The  cradle  13  is  mounted  on  rails  of  the  drilling  mast  unit  A  so  as  to  

be  slidable  therealong  by  means  of  a  hydraulic  piston  and  cylinder  a r r a n g e -  

ment  9  mounted  within  the  drilling  mast  36.  An  upper  end  of  the  hydraul ic  

piston  and  cylinder  a r rangement   9  is  fixed  to  the  mast  36  by  means  of  a 

hinge  QQ'  while  a  front  end  of  the  piston  thereof  is  fixed  to  a  movable  

three-part   pulley  system  10.  A  cable  or  wire  carrying  the  cradle  13  is 

trained  over  the  movable  three  -   part  pulley  system  10  and  a  further  pulley 

system  I  I is  provided  at  an  upper  part  of  the  drilling  mast  so  that  when  the  

piston  and  cylinder  a r rangement   9  is  actuated,  the  cradle  13  is  moved  up  and 

down  the  mast  by  means  of. the  pulley  system  10  and  11.  A  wire  adjust ing 

point  and  a  wire  adjusting  unit  are  provided  to  enable  the  tension  in  the  wire 

or  cable  of  the  pulley  system  to  be  adjusted.  

As  can  be  seen  from  the  Figures,  in  particular  Figures  I  and  2,  the  

hydraulic  piston  and  cylinder  arrangement   9  is  mounted  so  that  the  cyl inder  

is  at  the  top  of  the  drilling  mast  and  the  piston  is  at  the  bottom  thereof  so 

that  when  the  piston  is  extended,  the  push  force  is  greater  than  when  the  

piston  is  retracted  because  the  area  at  the  cylinder  side  is  bigger  than  t he  

area  at  the  piston  side.  The  advantage  of  installing  the  hydraulic  piston  and 

cylinder  arrangement  9  in  this  manner  is  that  a  relatively  greater  pull  load 

can  be  expected  when  ext rac t ing  a  casing  from  a  drilled  hole  while  a 

relatively  smaller  load  would  be  expected  during  drilling.  If  the  hydraul ic  

piston  and  cylinder  a r rangement   9  were  installed  so  that  the  cylinder  were  
at  the  bottom  and  the  piston  were  at  the  top,  the  push  force  developed 

would  be  greater  than  the  weight  of  the  machine  causing  the  machine to  lift 

up  during  drillng  and  and  the  pull  force  developed  would  not  be  sufficient  to 

extract  the  casing  when  a  drill  hole  had  been  comple ted .  



A  hydraulic  drill  rod  or  casing  clamping  unit  17  and  a  hydraulic  drill 

rod  or  casing  twisting  or  turninq  and  clamping  unit  18 are  mounted  at  the  

end  of  the  most  remote  from  the  rotary  head  14,  that  is  adjacent  a  nose  of 

the  m a s t .  

The  clamping  unit  17  is  i l lustrated  schemat ical ly   in  Figure  12  whi le  

the  twisting  unit  18  is  illustrated  schemat ica l ly   in  Figure  13.  The  c l amping  

unit  17  is  in  the  form  of  a  hydraulic  clamp  comprising  a  pair  of  hydrau l i c  

piston  and  cylinder  arrangements  17a  mounted  to  a  frame  17b  which  is  f ixed  

to  the  mast.  The  rod  clamping  unit  is  used  to  clamp  a  drill  rod  or  the  like  so 

as  to  assist  in  the  removal  thereof  from  a  drill  bore  when  the  mast  hydrau l i c  

piston  and  cylinder  arrangement  9  is  ac tuated  to  pull  a  drill  rod  or  the  like 

connected  thereto   out  of  a  drilled  bo re .  

As  shown  in  Figure  13,  the  twisting  or  turning  unit  18  which  is 

mounted  between  the  clamping  unit  17  and  the  rotary  drill  head  14 

comprises  four  hydraulic  cylinders  18a,  18b,  18c  and  18d  and  a  U - s h a p e d  

frame  18e.  Two  of  the  cylinders  18a  and  18b  are  mounted  on  the  frame  18e 

to  clamp  a  drill  rod  or  a  similar  tool  while  the  other  two  cylinders  18c  and 

18d  are  mounted  to  a  frame  18f  which  is  fixed  to  the  mast.  The  U - s h a p e d  

frame  is  rotatably  supported  by  a  bearing  olate  and  can  be  rotated  using  t h e  

hydraulic  cylinders  18a,  18b,  18c  and  18d  through  an  angle  of  preferably  40°  

to  turn  or  twist  a  drill  rod  or  like  tool  mounted  to  the  drill  mast  so  as  to  

assist  in  the  removal  thereof  after  the  drilling  operation  or  like.  p a r t i c u l a r l y  

if  the  drill  rod  or  the  like  is  jammed  or  stuck  inside  the  drill  bore .  

The  operat ing  procedure  of  the  machine  will  be  described  w i th  

re ference   to  the  example  of  angled  hole  drilling  shown  in  Figure  I to  explain 

how  the  machine  provides  lifting  and  drilling  functions  s imul taneous ly .  

As  shown  in  Figure  I,  the  machine  is  drilling  a  hole  or  bore  

downwardly  at  an  angle  of  approximately  45°  to  the  vertical.   The  m a c h i n e  

is  located  such  that  the  two  foot  piston  and  cylinder  arrangements   33  are  six 

feet  six  inches  (1.96m)  away  from  the  sheet-pile  and  the  centre  of  the  bore  

or  hole  C  approximately   five  feet  (1.5m)  above  the  around.  

Figure  10  is  timing  diagram  or  chart  i llustrating  the  operation  of  and  



cooperation  between  the  lifting  and  drilling  systems  during  the  a t t a c h m e n t  

of  a  pipe  or  casing  to  the  string  while  F i q u r e   11 illustrates  the  operation  and 

cooperation  between  the  lifting  and  drilling  systems  during  detachment  or 

removal  of  a  pipe  casing  or  rod  from  the  string.  It  should  be  app rec i a t ed  

that  the  1st  and  2nd  casings  referred  to  in  Figures  10  and  I  are  not 

necessarily  the  same  casings .  

After  the  machine  has  been  located,  the  lifting  mast  picks  up  a  drill 

casing  set  (including  a  casing  bit  and  a  casing)  and  lays  the  set  down  into  t h e  

drill  guide  formed  by  the  pipe  clamping  units  17  and  18.  The  clamping  units 

are  hydraulically  controlled  to  adjust  the  two  jaws  thereof  to  provide  an 

internal  diameter  which  is  bigger  than  the  casing's  outside  diameter.   Then 

the  lifting  mast  is  adjusted  to  position  the  drill  tool  ready  to  connect  to  t he  

flange  adapter.  After  the  top  of  the  flange  has  been  connected  to  t he  

flange  adapter  15,  the  casing  is  drilled  into  the  hole  with  or  without  t h e  

supply  of  flushing  fluid  through  the  flushing  aperture  16.  Drilling  is  s topped 

when  the  drill  casing  has  sunk  into  the  ground.  Then  the  casing  is  c lamped  

by  the  pipe  clamping  unit  17  and  the  rotation  of  the  rotary  head  is  reversed  

to  unscrew  the  flange  adapter  15  from  the  casing.  The  rotary  head  14  is 

then  hoisted  back  to  the  top  of  the  most  by  the  control  hoist  piston  and 

cylinder  arrangement  9  and  the  steel  wire.  As  the  rotary  head  14  inser ts  

one  casing  30'  the  lifting  mast  system  B  lifs  up  a  second  casing  30  and  keeps 

the  second  casing  30  in  a  waiting  position  over  the  drill  mast  (as  shown  in 

Figure  I).  Now  the  second  casing  can  be  put  into  the  right  position  be tween  

the  first  casing  and  the  flange  adapter  15  and  linked  to  them.  The  nex t  

drilling  cycle  can  then  be  s tar ted  to  add  further  casings  to  the  string.  From 

the  above  description  it  is  clearly  shown  that  the  time  for  lifting  conincides 

with  that  for  drilling and  thus  efficiency  is  inc reased .  

In  order  to  remove  a  casing  from  a  string,  as  i l lustrated  in  Figure  I I, 

drilling  is  first  stopped  and  the  first  or  uppermost  casing  is  pulled  out  of  the  

bore  by  moving  the  rotary  head  15  up  the  mast.  The  clamping  unit  17  then  

clamps  the  next  or  second  casing  and  rotation  of  the  rotary  head  is  reversed  

to  disconnect  the  first  and  second  casings.  If  necessary,  the  twisting  unit  18 

should  be  used  to  disconnect  the  casings.  The  twisting  unit  18  then  c lamps 

the  first  casing  and  the  rotary  head  is  reversed  to  disconnect  the  first  casing 

from  the  flange  adapter  15.  The  lifting  mast  system  then  picks  up  the  f irst  



casing  and  transfersthe  casing  to  a  storoqe  position.  The  rotary  head  is  a t  

that  time  moved  down  the  most  and  rotated  to  connect  the  flange  a d a p t e r  

15  to  the  next  or  2nd  casing.  The  clamping  unit  17  then  clamps  the  th i rd  

casing  and  the  rotary  head  15  is  reversed  to  disconnect  the  second  and  th i rd  

casings.  The  cycle  or  procedure  is  repeated  until  all  the  desired  casings 

have  been  removed  from  the  bo re .  



Summary  of  the  I n v e n t i o n  

I.  A machine  comprising  a  movable  car r iage ,   a  first  lifting  and/or  tool 

carrying  means,  support  means  mountinq  the  first  lifting  and/or  tool 

carrying  means  on  the  carriage  to  enable  the  first  lifting  and/or  tool 

carrying  means  to  be  positioned  in  a  selected  one  of  a  plurality  of  d i f ferent  

positions  and  a  second  lifting  and/or  tool  carrying  means  mounted  on  the  

carriage  so  as  to  be  movable  either  with  or  independently  of  the  first  l if t ing 

and/or  tool  carrying  means .  

2.  A  machine  according  to  No.  I,  wherein  the  first  lifting  and/or  tool 

carrying  means  is  rotatable  relative  to  the  support  means  and  connect ing  

means  connect  the  support  means  to  the  first  lifting  and/or  tool  carrying 

means,  the  connecting  means  being  movable  to  rotate  the  first  lifting  and/or  

tool  carrying  means  relative  to  the  support  means .  

3.  A  machine  which  comprises  a  first  lifting  and/or  tool  carrying  means ,  

a  carriage,  a  support  means  mounting  the  first  lifting  and/or  tool  car ry ing 

means  to  the  carriage  so  that  the  first  lifting  and/or  tool  carrying  means  is 

rotatable  about  a  first  axis  relative  to  the  support  means,  and  means  

connecting  the  support  means  to  the  first  lifting  and/or  tool  carrying  means ,  
the  connecting  means  being  movable  to  rotate  the  first  lifting  and/or  toot 

carrying  means  relative  to  the  support  means .  

4.  A  machine  according  to  N o .  2   or  3,  wherein  the  connecting  means  

comprises  a  crank  member  having  a  first  arm  and  a  second  arm,  the  f i r s t  

arm  being  extendable  to  rotate  the  first  lifting  and/or  tool  carrying  means  

relative  to  the  support  means .  

5.  A  machine  according  to  No. 4,  wherein  the  first  arm  comprises  a 

piston  and  cylinder  a r r a n g e m e n t .  

6.  A  machine  according  to  any one  of  Nos.  2  to  5,  wherein  the  support  

means  is  arranged  to  rotate  the  first  lifting  and/or  tool  carrying  means 

about  a  second  axis  not  parallel  to  the  first  axis.  

7.  A  machine  according  to  any one  of  Nos.  2  to  5,  wherein  the  support  



means  carries  a  bearing  means  which  is  rotatably  mounted  to  the  f i rs t  

lifting  and/or  tool  carrying  means  to  enable  the  first  lifting  and/or  tool 

carrying  means  to  rotate  relative  to  the  support  m e a n s .  

8.  A  machine  according  to  No. 7,   wherein  the  support  means  c o m -  

prises  a  boom  member  pivotally  connected  between  the  bearing  means  and  a 

part  of  the  c a r r i a g e .  

9.  A  machine  according  to  No. 8,  wherein  an  extendable  member  is 

pivotally  connected  between  the  bearing  means  and  the  boom  member  for  

rotating  the  first  lifting  and/or  tool  carrying  meons  about  a  second  axis  not  

parallel  to  the  first  axis .  

10.  A  machine  according  to  No .  9 ,   wherein  the  extendable  m e m b e r  

comprises  a  piston  and  cylinder  a r r a n g e m e n t .  

11.  A  machine  according  to  No.9  or  10,  wherein  a  further  ex tendab le  

member  is  connected  between  the  said  part  of  the  carriage  and  the  boom 

member  for  raising  and  lowering  the  first  lifting  and/or  tool  carrying  means  
relative  to  the  c a r r i a g e .  

12.  A  machine  according  to  No, 11,  wherein  the  further  ex tendab le  

member  comprises  a  piston  and  cylinder  a r r a n g e m e n t .  

13.  A  machine  according  to  No. 9,  10,  11  or  12,  wherein  the  first  and 

second  axes  are  pe rpend icu la r .  

14.  A  machine  according  to  any  preceding  claim,  wherein  the  first  l i f t ing 

and/or  tool  carrying  means  are  slidably  mounted  to  the  support  means .  

15.  A  machine  according  to  any one  of  Nas.  7  to  13,  wherein  the  

support  means  comprises  guide  means  to  which  the  bearing  means  is 

rotatably  mounted,  the  first  lifting  and/or  tool  carrying  means  being  sl idably 

mounted  in  the  guide  means .  

16.  A  machine  according  to  No.  14  or  No.  15,  wherein  the  f i rs t  

lifting  and/or  tool  carrying  means  is  slidable  bv  means  of  a  piston  and 



cylinder  o r r o n g e m e n t .  

17.  A  machine  according  to  any  precedinq  Nrs.,  wherein  the  first  l i f t ing 

and/or  tool  carrying  means  comprises  a  mas t .  

18.  A  machine  according  to  No.  17,  wherein  clamping  means  are  

mounted  to  the  m a s t .  

19.  A  machine  according  to  No.  18,  wherein  the  clamping  means  

comprises  a  hydraulic  piston  and  cylinder  a r r a n g e m e n t .  

20.  A  machine  according  to  No.  17,  18  or  19,  which  further  compr i ses  

gripping  and  turning  means  mounted  to  the  m a s t .  

21.  A  machine  according  to  No.  20,  wherein  the  gripping  and  turning 

means  comprises  gripping  means  rotatably  mounted  on  the  mast  and  two 

piston  and  cylinder  arrangements   mounted  on  a  frame  of the  gripping  means  

and  turning  means  comprising  two  further  piston  and  cylinder  a r r a n g e m e n t s  

for  effecting  rotation  of  the  frame  relative  to  the  m a s t .  

22.  A  machine  according  to  any one  of  No.  17  to  21,  wherein  the  m a s t  

is  a  drilling  mast  having  means  for  supporting  and  driving  a  drilling  tool .  

23.  A  machine  according  to  No.  22,  wherein  the  supporting  and  driving 

means  comprises  a  rotary  drill  head.  

24.  A  machine  according  to  any  preceding  No.  further  comprising  a 

carriage  which  is  powered  to  move  the  machine  over  a  su r f ace .  

25.  A  machine  according  to  any one  of  Nps.  4  to  24  when  dependent  on 

Claim  3,  further  comprising  a  second  lifting  and/or  tool  carrying  means  

mounted  on  the  carriage  so  as  to  be  movable  either  with  or  independently  of 

the  first  lifting  and/or  tool  carrying  means .  

26.  A  machine  according  to  No.  I,  2  or  25  wherein  the  second  l i f t ing 

and/or  tool  carrying  means  is  arranged  to  lift  items  for  supplying  to  the  f irst  

lifting  and/or  tool  carrying  means .  



27.  A  machine  according  to  No.  I,  2,  25  or  26,  wherein  t h e  s e c o n d  

liftinq  and/or  tool  carrying  means  comprises  a  telescopic  arm  m e m b e r  

having  one  end  mounted  to  the  carriage  and  the  other  end  carrying  means  

for  engaging  a  tool  or  load. 

28.  A  machine  according  to  No.  27,  wherein  the  telescopic  a rm 

member  comprises  a  plurality  of  telescopable  t ubes .  

29.  A  machine  according  to  No.  28,  wherein  a  first  tube  is  ex t endab l e  

from  and  r e t r ac t ab le   into  a  second  tube  of  the  plurality  of  t e l e scopab l e  

tubes  by  means  of  a  piston  and  cylinder  a r r a n g e m e n t .  

30.  A  machine  according  to  No.  1 or  2  or  any one  of  Nrs.  25  to  28, 

wherein  the  machine  provides  lifting  and  drilling  functions  s imul taneous ly  

and  coope ra t i ve ly .  

31.  A  machine  substantial ly  as  hereinbefore  described  with  reference  to ,  
and  as  shown  in,  any  accompanying  drawings.  

32.  Any  novel  fea ture   or  combination  of  features  described  here in .  



1.  A  d r i l l i n g   and/or  l i f t i n g   machine  compris ing   a  movable 

c a r r i a g e ,   c h a r  a c t e r  i z e d   by  a  f i r s t   l i f t i n g  

and/or  tool  c a r r y i n g   means  (A),  e.g.  a  mast,  support   means 

(1-5)  mounting  the  f i r s t   l i f t i n g   and/or  tool  ca r ry ing   means 

(A)  on  the  c a r r i a g e   (35)  to  enable  the  f i r s t   l i f t i n g   a n d / o r  

tool  c a r ry ing   means  (A)  to  be  p o s i t i o n e d   in  a  s e l e c t e d  

one  of  a  p l u r a l i t y   of  d i f f e r e n t   p o s i t i o n s   and  a  second 

l i f t i n g   and/or  tool  ca r ry ing   means  (B)  mounted  on  the  c a r r i a g e  

(35)  so  as  to  be  movable  e i t h e r   with  or  i ndependen t ly   o f  

the  f i r s t   l i f t i n g   and/or  tool  c a r ry ing   means  (A).  

2.  A  machine  according   to  claim  1 ,  c h a r a c t e r i z e  d 

in  tha t   the  f i r s t   l i f t i n g   and/or  tool  c a r r y i n g   means  (A) 

is  r o t a b l e   r e l a t i v e   to  the  support   means  (1-5)  and  c o n n e c t i n g  

means  (6)  connect   the  support   means  to  the  f i r s t   l i f t i n g  

and/or  tool  c a r r y i n g   means  (A),  the  connec t ing   means  b e i n g  

movable  to  r o t a t e   the  f i r s t   l i f t i n g   and/or   tool  c a r r y i n g  

means  (A)  r e l a t i v e   to  the  support   means  ( 1 - 5 ) .  

3.  A  d r i l l i n g   and/or   l i f t i n g   machine  compris ing   a  movable 

c a r r i a g e   (35),  c h a r  a c t e  r  i z e d   by  a  f i r s t   l i f t i n g  

and/or  tool  c a r r y i n g   means  (A),  a  suppor t   means  ( 1 - 5 )  

mounting  the  f i r s t   l i f t i n g   and/or  tool  c a r r y i n g   means  (A) 

to  the  c a r r i a g e   (35)  so  that   the  f i r s t   l i f t i n g   and/or  t o o l  

ca r ry ing   means  (A)  is  ro t ab le   about  a  f i r s t   axis  r e l a t i v e  

to  the  suppor t   means  (1-5) ,   and  means  (6)  connect ing   t h e  

suppor t   means  (1)  to  the  f i r s t   l i f t i n g   and/or   tool  c a r r y i n g  

means  (A),  the  connec t ing   means  (6)  being  movable  to  r o t a t e  

the  f i r s t   l i f t i n g   and/or  tool  c a r ry ing   means  (A)  r e l a t i v e  

to  the  support   means  ( 1 - 5 ) .  

4.  A  machine  according   to  claim  2  or  3 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   in  that   the  connec t ing   means 

(6)  comprises  a  crank  member  having  a  f i r s t   arm  and  a  second 

arm,  the  f i r s t   arm  being  ex t endab le ,   p a r t i c u l a r l y   by  means 

of  a  p is ton  and  c y l i n d e r   a r rangement ,   to  r o t a t e   the  f i r s t  

l i f t i n g   and/or  tool  car ry ing   means  (A)  r e l a t i v e   to  t h e  



suppor t   means  (1 -5 ) ,   p r e f e r a b l y   about  a  second  axis  n o t  

p a r a l l e l   to  the  f i r s t   a x i s .  

5.  A  machine  accord ing   to  any one  of  2  to  4 ,  

c h a r a c t e r i z e d   in  tha t   the  suppor t   means  ( 1 - 5 )  

c a r r i e s   a  bear ing   menas  (3)  which  is  r o t a b l y   mounted  t o  

the  f i r s t   l i f t i n g   and/or  tool  c a r r y i n g   means  (A)  to  e n a b l e  

the  f i r s t   l i f t i n g   and/or  tool  c a r ry ing   means  (A)  to  r o t a t e  

r e l a t i v e   to  the  support   means.  

6.  A  machine  accord ing   to  Claim  5,  c h a r a c t e r i z e d  

in  tha t   the  suppor t   means  comprises  a  boom  member  (2)  p i v o -  

t a l l y   connec ted   between  the  bear ing  means  (3)  and  a  p a r t  

of  the  c a r r i a g e   (35)  and  an  ex t endab le   member  (5),   p a r t i c u -  

l a r l y   a  p i s ton   and  c y l i n d e r   arrangement   p i v o t a l l y   c o n n e c t e d  

between  the  bear ing   means  (3)  and  the  boom  member  (2)  f o r  

r o t a t i n g   the  f i r s t   l i f t i n g   and/or  tool  c a r r y i n g   means  a b o u t  

a  second  axis  (CC')  not  p a r a l l e l   to  the  f i r s t   axis  (AA ' ) .  

7.  A machine  a c c o r d i n g  t o   c l a im 6 ,   c h a r a c t e r  i z e d  

in  tha t   a  f u r t h e r   ex tendab le   member  (4),   p a r t i c u l a r l y   a 

p is ton   and  c y l i n d e r   a r rangement ,   is  connected  between  t h e  

said  par t   of  the  c a r r i a g e   (35)  and  the  boom  member  (2) 

for  r a i s i n g   and  lowering  the  f i r s t   l i f t i n g   and/or   t o o l  

c a r r y i n g   means  (A)  r e l a t i v e   to  the  c a r r i a g e .  

8.  A  machine  accord ing   to  one  of  claims  4  to  7 ,  

c h a r a c t e r  i z e d   in  tha t   the  f i r s t   and  second  

axes  are  p e r p e n d i c u l a r .  

9.  A  machine  accord ing   to  any  preceding  c l a i m ,  

c h a r a c t e r  i z e d   in  tha t   the  f i r s t   l i f t i n g   a n d / o r  

tool  c a r r y i n g   means  (A)  are  s l i d a b l y   mounted  to  the  s u p p o r t  

means  ( 1 - 5 ) .  



10.  A  machine  according   to  any one  of  claims  5  to  9 ,  

c h a r  a c t  e r  i z e d   in  that   the  f i r s t   l i f t i n g   a n d / o r  

tool  ca r ry ing   means  (A)  are  s l i d a b l y   mounted  in  gu ide  

means  (7),  to  which  the  bearing  means  (3)  is  ro tab ly   mounted 

and  s l i d a b l e   by  means  of  a  piston  and  c y l i n d e r   a r r angemen t  

( 8 ) .  

11.  A  machine  accord ing   to  any  preceding  c l a i m ,  

c h  a r  a c t  e r  i z e d   in  tha t   a  clamping  means  ( 1 7 ) ,  

e .g.   compris ing  a  h y d r a u l i c   pis ton  and  c y l i n d e r   a r r angemen t  

(17a)  is  mounted  to  the  f i r s t   l i f t i n g   and/or   tool  c a r r y i n g  

means,  in  p a r t i c u l a r   the  m a s t .  

12.  A  machine  according   to  claim  1 1 ,  c h a r a c t e r i z e d  

in  that   g r ipp ing   and  t u rn ing   means  (18)  are  mounted  t o  

the  mast,  said  g r i p p i n g   and  tu rn ing   means  p r e f e r a b l y   com- 

p r i s i n g   g r ipp ing   means  r o t a t a b l y   mounted  on  the  mast  and 

two  pis ton  and  c y l i n d e r   arrangements   (18a,18b)   mounted 

on  a  frame  (18e)  of  the  gr ipping  means  and  tu rn ing   means 

compris ing  two  f u r t h e r   p is ton  and  c y l i n d e r   a r r angemen t s  

(18c,  18d)  for  e f f e c t i n g   r o t a t i o n   of  the  frame  r e l a t i v e  

to  the  m a s t .  

13.  A  machine  accord ing   to  claim  11  or  12 ,  

c h a r a c t e r i z e d   in  tha t   the  f i r s t   l i f t i n g   a n d / o r  

tool  ca r ry ing   means  is  a  d r i l l i n g   mast  (A)  having  means 

for  suppor t ing   and  d r i v ing   a  d r i l l i n g   t oo l ,   in  p a r t i c u l a r  

a  ro ta ry   d r i l l   head  ( 1 4 ) .  

14.  A  machine  accord ing   to  any one  of  claims  4  to  13  when 

dependent  on  claim  3,  c  h a r  a c t  e r  i z e d   by  a 

second  l i f t i n g   and/or   tool  ca r ry ing   means  (B)  mounted 

on  the  c a r r i a g e   (35)  so  as  to  be  movable  e i t h e r   with  or  

i ndependen t ly   of  the  f i r s t   l i f t i n g   and/or   tool  c a r r y i n g  

means  (A).  



15. A  machine  according  to  claim  1,  2  or  14,  

c h  a r  a c t e r  i  z e d   in  that   the  second  l i f t i n g  
and/or  tool  c a r r y i n g   means  (B) has  a  t e l e s c o p i c   arm  member 

comprising  a  p l u r a l i t y   of  t e l e s c o p a b l e   tubes  ( 2 1 , 2 2 , 2 3 )  

having  one  end  mounted  to  the  c a r r i a g e   (35)  and  the  o t h e r  

end  car ry ing   means  (29)  for  engaging  a  tool  or  l o a d .  

16.  A  machine  according  to  claim  15,  c h a r a c t e r i z e d  

in  that   a  f i r s t   tube  (22)  is  ex tendab le   from  and  r e t r a c t a b l e  

into  a  second  tube  (21)  of  the  p l u r a l i t y   of  t e l e s c o p a b l e  

tubes  by  means  of  a  p i s ton   and  c y l i n d e r   arrangement   ( 2 4 ) .  
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