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consists  of  a  series  of  pipe  sections  and  has  a 
rotary  rock  bit  attached  at  the  bottom  for  drilling 
a  well  bore. 

A  wrench  assembly  29  is  provided  for  making 
5  up  the  connection  between  the  stem  25  and  the 

drill  string  27.  The  wrench  assembly  is  mounted 
to  the  carriage  21,  and  is  capable  of  moving 
between  a  working  position  along  the  stem  25, 
or  the  axis  of  the  drill  string  27,  and  a  retracted 

10  position  away  from  the  axis  of  the  drill  string 
27.  The  wrench  assembly  29  is  also  capable  of 
moving  vertically  along  the  stem  25  and  the  drill 
string  27. 

Figures  2  and  3  are  close-up  views  of  the 
15  carriage  21  and  the  wrench  assembly  29.  The 

wrench  assembly  29  has  a  top  wrench  33  and  a 
bottom  wrench  35.  These  wrenches  33,  35  are 
open-faced  or  have  a  load-bearing  gate.  The  top 
wrench  33  is  a  spline  wrench  and  is  adapted  to 

20  engage  the  step  25.  The  bottom  wrench  35  has 
grippers  and  is  adapted  to  engage  the  drill 
string  27.  The  wrenches  33,  35  can  thus  be  used 
to  make  up  or  break  out  connections  between 
the  stem  25  and  the  drill  string  27  in  a  manner 

25  well  known  in  the  art.  The  wrench  assembly  29 
can  also  be  used  to  make  up  or  break  out 
connections  between  various  subs  between  the 
stem  25  and  the  drill  string  27,  such  as  kelly 
cocks. 

30  The  wrench  assembly  29  is  carried  by  a  C- 
shaped  bracket  37.  This  bracket  37  has  a  T- 
shaped  flange  39,  which  fits  within  a  slot  41  on 
the  bottom  of  a  vertically  movable  inner  tube 
43.  The  bracket  37  is  also  connected  to  a 

35  hydraulic  cylinder  45,  which  is  secured  to  a 
flange  47  extending  down  from  the  inner  tube 
43. 

The  inner  tube  43  passes  upward  between  a 
set  of  rollers  49  into  an  outer  tube  51.  The  inner 

40  tube  43  continues  upward,  out  of  the  outer  tube 
51,  and  between  a  second  set  of  rollers  53.  Thz 
outer  tube  51  is  welded  to  the  frame  55  of  the 
carriage  21,  and  the  inner  tube  43  is  movable 
vertically  through  the  outer  tube  51. 

45  A  pair  of  chains  57  are  attached  to  brackets  59 
on  each  side  of  the  inner  tube  43.  Each  chain  57 
extends  upward,  around  a  pulley  61,  and  then 
downward  to  a  bracket  63  on  the  carriage  21. 
The  bracket  37,  the  inner  tube  43,  and  the 

so  chains  57  are  thus  a  means  for  mounting  the' 
wrench  assembly  29  on  the  carriage  21.  The 
pulleys  61  are  each  mounted  on  the  lower  ends 
of  hydraulic  cylinders  65,  the  upper  ends  of 
which  are  connected  to  the  carriage  21.  The 

55  carriage  21  has  a  plurality  of  wheels  67,  which 
guide  the  carriage  21  along  the  guide  track  23. 

In  operation,  the  hydraulic  cylinder  45  con- 
nected  to  the  wrench  assembly  bracket  37  is  a 
means  for  moving  the  wrench  assembly  29 

60  between  a  working  position  along  the  axis  of 
the  drill  string  27  and  a  retracted  position  away 
from  the  axis  of  the  drill  string  27.  Figure  2 
illustrates  the  wrench  assembly  29  in  the  work- 
ing  position,  with  the  hydraulic  cylinder  45  fully 

65  extended.  As  the  cylinder  45  is  retracted,  the 

Description 

This  invention  relates  in  general  to  a  well 
drilling  apparatus  and  in  particular  to  a  top  drive 
well  drilling  apparatus. 

A  top  drive  drilling  system  rotates  a  drill 
string  from  the  top,  rather  than  using  a  rotary 
table,  a  kelly,  and  a  kelly  bushing.  An  electric 
drilling  motor  is  suspended  from  the  drilling 
rig's  conventional  swivel  and  is  attached  to  the 
top  of  the  drill  string.  The  drilling  motor  may  be 
attached  to  a  carriage,  which  is  guided  by  a  pair 
of  vertical  tracks.  The  drilling  motor  is  con- 
nected  to  the  drill  string  by  a  cylindrical  stem, 
which  extends  downward  from  the  motor.  A 
wrench  assembly  is  also  suspended  from  the 
drilling  motor,  in  order  to  break  out  or  make  up 
connections  between  the  stem  and  the  drill 
string.  A  drill  pipe  elevator  is  supended  by  links 
below  the  bottom  of  the  stem.  As  the  drill  string 
is  drilled  down,  the  elevator  will  contact  the 
floor  of  the  drilling  rig.  If  the  elevator  and  the 
wrench  assembly  could  be  moved  out  of  the 
way,  the  drill  string  could  be  drilled  down  fur- 
ther  before  additional  lengths  of  pipe  must  be 
added  to  the  drill  string. 

FR—  A—  2531479  describes  a  known  top  drive 
drilling  apparatus  according  to  the  preamble  of 
claim  1  which  has  the  disadvantages  referred  to 
hereinbefore.  The  object  of  the  invention  is  to 
avoid  these  disadvantages  in  the  top  drive  dril- 
ling  apparatus  of  the  preamble  of  claim  1.  This 
is  achieved  in  that  top  drive  drilling  apparatus 
by  the  features  recited.  in  the  characterising  part 
of  claim  1. 

The  wrench  assembly  is  mounted  on  a 
carriage  and  can  be  retracted  away  from  the 
stem  and  the  drill  string.  The  wrench  assembly 
can  be  moved  between  a  working  position  over 
well  center  and  a  retracted  position  away  from 
well  center.  Preferably,  the  wrench  assembly 
can  also  move  vertically. 

The  above,  as  well  as  additional  objects, 
features  and  advantages  of  the  invention,  will 
become  apparent  in  the  following  detailed 
description  of  the  invention  shown  by  way  of 
example  in  the  attached  drawings,  wherein: 

Fig.  1  is  a  perspective  view  of  a  drilling 
apparatus  of  the  invention; 

Fig.  2  is  a  side  view  of  a  carriage  and  a 
wrench  assembly;  and 

Fig.  3  is  a  front  view  of  a  carriage  and  a 
wrench  assembly. 

Figure  1  illustrates  a  top  drive  well  drilling 
apparatus  of  the  invention.  A  conventional 
traveling  block  13  and  a  conventional  hook  15 
are  suspended  by  cables  17  from  the  top  of  an 
oil  well  derrick.  A  drive  unit  19  is  suspended 
from  the  hook  15  and  mounted  on  a  carriage  21. 
The  drive  unit  19  is  a  drilling  motor  of  a  conven- 
tional  type.  The  carriage  21  guides  the  drive  unit 
19  up  and  down  along  a  pair  of  vertical  guide 
tracks  23.  A  cylindrical  quill,  or  stem  25,  extends 
downward  from  the  drive  unit  19,  and  connects 
to  the  top  of  a  drill  string  27.  The  drill  string  27 
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bracket  37  and  the  wrench  assembly  29  are  moved 
to  the  retracted  position.  When  the  cylinder  29  is 
extended,  the  bracket  37  and  wrench  assembly  29 
are  returned  to  the  working  position. 

The  hydraulic  cylinders  65  attached  to  the 
carriage  21  are  a  means  for  moving  the  wrench 
assembly  29  vertically,  relative  to  the  stem  25. 
Figures  2  and  3  illustrate  the  wrench  assembly  29 
in  the  uppermost  position  relative  to  the  stem  25, 
and  the  cylinders  65  are  fully  retracted.  To  lower 
the  wrench  assembly  29,  the  cylinders  65  are 
extended.  The  chains  57  and  pulleys  61  create  a 
two  to  one  ratio  between  the  movement  of  the 
wrench  assembly  29  and  the  movement  of  the 
pulleys  61.  For  example,  if  the  cylinders  65  are 
extended  to  move  the  pulley  61  downward  1.22  m 
(four  feet),  the  wrench  assembly  29  will  be  moved 
downward  a  distance  of  2.44  m  (eight  feet). 

The  well  drilling  apparatus  of  the  invention  has 
an  improved  wrench  assembly  29,  which  provides 
several  advantages  over  the  prior  art.  The  capabil- 
ity  of  moving  vertically  enables  the  wrench 
assembly  29  to  break  connections  at  several  points 
along  the  stem  25  and  drill  string  27,  and  the  break 
out  can  be  performed  anywhere  in  the  derrick.  The 
retractability  of  the  wrench  assembly  29  enables 
the  wrenches  33,  35  to  get  around  obstacles  along 
the  axis  of  the  stem  25,  such  as  kelly  cocks. 

While  the  invention  has  been  shown  in  only  one 
of  its  forms,  it  should  be  apparent  to  those  skilled 
in  the  art  that  it  is  not  so  limited,  but  is  susceptible 
to  various  changes  and  modifications,  without 
departing  from  the  scope  thereof  as  defined  by  the 
appended  claims. 

Claims 

1.  A  top  drive  well  drilling  apparatus,  compris- 
ing: 

a  drive  unit  (19)  for  rotating  a  drill  string  (27) 
about  the  longitudinal  axis  of  the  drill  string; 

a  guide  track  (23),  which  extends  generally  in  a 
vertical  direction; 

a  carriage  (21)  for  connecting  and  guiding  the 
drive  unit  (19)  along  the  guide  track  (23); 

a  stem  (25),  extending  downward  from  the  drive 
unit  (19),  for  transmitting  torque  from  the  drive 
unit  (19)  to  the  drill  string  (27); 

a  wrench  assembly  (29)  for  making  and  breaking 
connections  between  the  stem  (25)  and  the  drill 
string  (27)  and  means  (37,43,  57)  for  mounting  the 
wrench  assembly  (29)  on  the  carriage  (21  );  charac- 
terized  by 

means  (45)  for  moving  the  wrench  assembly  (29) 
between  a  working  position  along  the  axis  of  the 
drill  string  (27)  and  a  retracted  position  away  from 
the  stem  (25)  and  the  axis  of  the  drill  string  (27)  and 
by  the  wrench  assembly  (29)  being  of  the  open- 
faced  or  load-bearing  gate  type. 

2.  Atop  drive  well  drilling  apparatus,  according 
to  claim  1,  characterized  by  means  (65)  for  moving 
the  wrench  assembly  (29)  vertically  in  relation  to 
the  stem  (25). 

Patentanspriiche 

1.  Bohrvorrichtung  mit  oberem  Antrieb,  umfas- 
send: 

5  eine  Antriebseinheit  (19)  zum  Drehen  eines 
Bohrgestangestranges  (27)  urn  dessen  Langs- 
achse; 

eine  Fuhrungsbahn  (23),  die  sich  insgesamt  in 
vertikaler  Richtung  ersteckt; 

10  einen  Wagen  (21)  zum  AnschlieBen  und  Fiihren 
der  Abtriebseinheit  (19)  langs  der  Fuhrungsbahn 
(23); 

einen  Schaft  (25),  der  sich  von  der  Antriebsein- 
heit  (19)  aus  anwahrts  erstreckt,  urn  Drehmoment 

15  von  der  Antriebseinheit  (19)  auf  den  Bohrgestan- 
gestrang  (27)  zu  ubertragen; 

eine  Schraubenschlusselvorrichtung  (29)  zum 
Herstellung  und  Trennen  von  Verbindungen 
zwischen  dem  Schaft  (25)  und  dem  Bohrgestange- 

20  strang  (27);  und 
eine  Einrichtung  (37,  43,  57)  zum  Befestigen  der 

Schraubenschlusselvorrichtung  (29)  an  dem 
Wagen  (21);  dadurch  gekenneichnet, 

daB  eine  Einrichtung  (45)  vorgesehen  ist  zum 
25  Bewegen  der  Schraubenschlusselvorrichtung  (29) 

zwischen  einer  Arbeitsposition  langs  der  Achse 
des  Bohrgestangestranges  (27)  und  einer  zuruck- 
gezogenen,  von  dem  Schaft  (25)  und  der  Achse 
des  Bohrbestangestranges  (27)  entfemten  Posi- 

30  tion,  und  daB  die  Schraubenschlusselvorrichtung 
(29)  often  oder  mit  Lasttragklappe  versehen  ist. 

2.  Bohrvorrichtung  mit  oberem  Antrieb  nach 
Anspruch  1,  gekennzeichnet  durch  eine  Einrich- 
tung  (65)  zum  Vertikalbewegen  der  Schrauben- 

35  schliisselvorrichtung  (29)  in  bezug  auf  den  Schaft 
(25). 

Revendications 

40  1  .  Appareil  de  forage  de  puits  a  entrainement  en 
tete,  comprenant: 

un  groupe  moteur  (19)  destine  a  entratner  un 
train  de  tiges  (27)  en  rotation  autour  de  I'axe 
longitudinal  de  ce  train  de  tiges, 

45  un  rail  de  guidage  (23)  qui  s'etend  sensiblement 
suivant  une  directon  verticale, 

un  chariot  (21  )  destine  a  relier  le  groupe  moteur 
(19)  au  rail  de  guidage  (23)  et  a  guider  ce  groupe 
sur  ce  rail, 

so  une  maitresse  tige  (25)  s'etendant  vers  le  bas  a 
partir  du  groupe  moteur  (19)  et  destinee  a  trans- 
mettre  un  couple  de  ce  groupe  moteur  (19)  au  train 
de  tiges  (27), 

un  ensemble  de  serrage  (29)  destine  a  realiser  et 
55  rompre  des  jonctions  entre  la  maitresse  tige  (25)  et 

le  train  de  tiges  (27)  et 
des  moyens  (37,  43,  57)  destines  a  monter 

I'ensemble  de  serrage  (29)  sur  le  chariot  (21), 
caracterise 

60  par  des  moyens  (45)  destines  a  deplacer  I'en- 
semble  de  serrage  (29)  entre  une  position  de 
travail  situee  le  long  de  I'axe  du  train  de  tiges  (27) 
et  une  position  escamotee  situee  a  I'ecart  de  la 
maitresse  tige  (25)  et  de  I'axe  du  train  de  tiges  (27) 

65  et 
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en  tete,  suivant  la  revendication  1,  caracterise  par 
des  moyens  (65)  destines  a  deplacer  I'ensemble 
de  serrage  (29)  verticalement  par  rapport  a  la 
maitresse  tige  (25). 

par  le  fait  que  I'ensemble  de  serrage  (29)  est  du 
type  a  face  avant  ouvertre  ou  a  entree  de  support 
de  charge. 

2.  Appareil  de  forage  de  puits  a  entralnement 
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