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Description 

The  present  invention  relates  to  packers  for 
use  in  well  bores  and,  more  particularly,  to  a  pack- 
er  which  allows  manipulation  of  a  tool  below  the 
packer  by  some  reciprocation  of  the  tool  string 
without  setting  the  packer. 

US-A-4619319  discloses  a  multiple  purpose  re- 
trievable  packer  designed  for  testing,  treating  and 
squeezing  operations  comprising  a  housing;  a 
packer  mandrel  longitudinally  slidably  disposed 
with  respect  to  the  housing;  an  operating  mandrel 
longitudinally  slidably  disposed  in  the  housing  and 
packer  mandrel  and  adapted  for  connection  to  a 
tool  string;  packer  means  disposed  on  said  packer 
mandrel  for  sealingly  engaging  the  well  bore  when 
in  a  set  position;  and  a  packer  shoe  located  be- 
tween  a  position  of  the  housing  and  the  packer 
means  to  transmit  longitudinal  movement  of  the 
housing  to  the  packer  means  to  set  the  same. 

This  packer  is  set  by  turning  the  work  string  to 
the  right  and  setting  down  weight.  Pressure  applied 
below  the  packer  forces  hydraulic  holddown  slips 
against  the  casing.  This  helps  prevent  the  packer 
from  being  pumped  up  the  well  bore.  A  straight 
upward  pull  releases  the  packer. 

A  concentric  bypass  is  built  into  the  packer, 
and  this  allows  the  fluid  to  bypass  between  two 
concentric  mandrels,  requiring  all  circulated  fluid  to 
go  around  the  bottom  of  the  packer.  The  bypass  is 
locked  in  the  open  position  and  cannot  close  until 
the  setting  action  engages  the  lower  mechanical 
slips.  A  large  area  through  the  bypass  allows  the 
packer  to  be  run  with  a  minimum  of  pressure 
surges  being  created.  A  pressure  balancing  system 
helps  prevent  the  bypass  from  being  pumped 
open. 

The  packer  has  a  relatively  short  setting  stroke, 
and  a  portion  of  the  outer  housing  forms  an  upper 
packer  shoe.  When  weight  is  set  down,  the  bypass 
is  closed  and  the  shoe  is  forced  downwardly 
against  the  packer  elements  squeezing  them  out- 
wardly  into  a  sealing  position.  At  approximately  the 
same  time,  the  mechanical  slips  are  forced  out- 
wardly  to  grippingly  engage  the  well  bore.  Because 
of  the  relatively  short  setting  stroke,  manipulation  of 
certain  tools  such  as  the  Halliburton  Services  FO 
Frac  System  is  not  possible  with  this  packer.  Ac- 
cordingly,  there  is  a  need  for  a  packer  of  the 
general  form  described  above,  but  with  a  relatively 
longer  stroke  which  allows  some  manipulation  of 
the  tool  string  to  actuate  certain  tools  below  the 
packer. 

We  have  now  devised  a  long  stroke  packer 
which  meets  the  above-described  need. 

The  present  invention  is  characterized  in  that 
the  said  packer  shoe  is  slidably  disposed  on  the 
packer  mandrel  and  is  initially  longitudinally  spaced 

from  the  said  housing  portion  to  permit  some  rela- 
tive  longitudinal  movement  of  the  housing  and  the 
packer  mandrel  prior  to  displacement  of  the  shoe 
to  set  the  packer. 

5  This  construction  allows  for  partial  reciprocation 
of  the  operating  mandrel  and  the  housing  as  nec- 
essary,  for  actuating  a  tool  which  may  be  posi- 
tioned  below  the  packer,  but  without  setting  the 
packer. 

io  The  packer  preferably  further  comprises  means 
for  preventing  relative  rotation  between  the  housing 
and  packer  mandrel.  This  means  for  preventing 
relative  rotation  may  comprise  one  of  the  housing 
and  the  packer  mandrel  having  lug  means  thereon, 

75  or  extending  therefrom,  and  the  other  of  the  hous- 
ing  and  packer  means  having  receiving  means 
thereon  for  receiving  the  lug  means  and  providing 
sliding  engagement  therebetween.  In  the  illustrated 
embodiment,  the  lug  means  is  a  lug  or  external 

20  spline  on  the  packer  mandrel,  and  the  receiving 
means  is  a  slot  or  internal  spline  in  the  housing. 

The  packer  mandrel  may  comprise  a  shoulder 
adjacent  to  the  shoe  so  that  relative  upper  move- 
ment  thereof  is  prevented  beyond  the  shoulder. 

25  The  shoe  is  positioned  adjacent  to  the  packer 
means,  and  in  the  illustrated  embodiment,  is  lo- 
cated  between  the  shoulder  and  the  packer  means. 

The  packer  may  further  comprise  mechanical 
slip  means  for  grippingly  engaging  the  well  bore 

30  when  in  a  set  position,  a  drag  block  or  drag  block 
assembly  for  engaging  a  liner  portion  of  the  well 
bore  and  allowing  relative  movement  between  the 
housing  and  the  operating  mandrel,  and  hydraulic 
slip  means  for  preventing  upward  movement  of  the 

35  packer  in  the  event  of  increased  pressure  below 
the  packer.  The  packer  may  also  comprise  bypass 
means  for  bypassing  fluid  through  the  packer  when 
it  is  run  into  the  well  bore. 

In  order  that  the  invention  may  be  more  fully 
40  understood,  one  embodiment  thereof  will  now  be 

described,  by  way  of  example  only,  with  reference 
to  the  accompanying  drawings,  in  which: 

FIG.  1  illustrates  the  embodiment  of  long  stroke 
packer  of  the  present  invention  as  it  is  run  into  a 

45  well  bore  on  a  tool  string; 
FIGS.  2A-2G  show  elevation  and  cross-sectional 
details  of  the  long  stroke  packer  of  FIG.  1;  and 
FIG.  3  is  a  view  of  a  J-slot  taken  along  lines  3-3 
which  begins  in  FIG.  2F  and  extends  to  FIG.  2G. 

50  Referring  now  to  the  drawings,  and  more  par- 
ticularly  to  FIG.  1,  the  embodiment  of  long  stroke 
packer  of  the  present  invention  is  shown  and  gen- 
erally  designated  by  the  numeral  10.  Packer  10  is 
positioned  in  a  well  bore  12,  generally  defined  by 

55  casing  13,  at  the  end  of  a  tool  string  14.  As  seen  in 
FIG.  1,  well  bore  12  may  be  deviated.  Another  tool 
or  tools  16,  such  as  the  Halliburton  Services  FO 
Frac  System,  may  be  disposed  below  packer  10. 
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As  will  be  further  described  herein,  packer  10  is 
designed  for  use  with  any  tool  which  requires  ac- 
tuation  by  manipulation  of  the  tool  string  without 
setting  the  packer,  and  it  is  not  intended  that  the 
invention  be  limited  to  any  particular  tool  below  the 
packer.  Packer  10  is  eventually  positioned  in  a  liner 
portion  18  of  well  bore  12,  and  when  set,  packer  10 
is  in  gripping  and  sealing  engagement  with  bore  20 
of  liner  18. 

Packer  10  includes  an  outer  housing  assembly 
22  with  a  packer  mandrel  assembly  24  slidably 
connected  thereto.  Packer  means,  such  as  packer 
elements  26,  and  a  mechanical  slip  assembly  28 
are  disposed  on  packer  mandrel  assembly  24.  A 
drag  block  assembly  30  is  attached  to  the  lower 
end  of  packer  mandrel  assembly  24.  An  operating 
mandrel  assembly  32  is  attached  to  tool  string  14 
and  is  slidably  disposed  in  housing  assembly  22, 
packer  mandrel  assembly  24  and  drag  block  as- 
sembly  30. 

Referring  now  to  FIGS.  2A-2G,  the  details  of 
long  stroke  packer  10  will  be  discussed.  At  the 
upper  end  of  packer  10,  and  forming  the  upper 
portion  of  operating  mandrel  assembly  32,  is  a  top 
adapter  34.  Top  adapter  34  has  a  threaded  bore  36 
adapted  for  connection  to  tool  string  14.  Top  adapt- 
er  34  is  attached  to  upper  mandrel  38  at  threaded 
connection  40.  A  sealing  means,  such  as  O-ring  42, 
provides  sealing  engagement  between  top  adapter 
34  and  upper  mandrel  38.  Upper  mandrel  38  has  a 
first  outside  diameter  44  below  threaded  connec- 
tion  40. 

Upper  mandrel  38  extends  into  hydraulic  body 
46  which  forms  the  upper  portion  of  housing  as- 
sembly  22.  Hydraulic  body  46  has  a  first  bore  48 
therein  which  is  in  close,  spaced  relationship  to 
first  outside  diameter  44  of  upper  mandrel  38.  A 
sealing  means,  such  as  a  plurality  of  O-rings  50, 
provides  sealing  engagement  between  upper  man- 
drel  38  and  hydraulic  body  46.  Hydraulic  body  46 
also  defines  a  second  bore  52  therein  which  is 
slightly  larger  than  first  bore  48. 

Referring  now  to  FIG.  2B,  hydraulic  body  46 
defines  a  plurality  of  transverse  openings  54  there- 
in.  An  elongated  recess  56  extends  longitudinally 
along  the  outer  surface  of  hydraulic  body  46  and 
spans  adjacent  pairs  of  openings  54. 

Disposed  in  each  opening  54  is  a  hydraulic  slip 
58.  A  sealing  means,  such  as  O-ring  60,  provides 
sealing  engagement  between  each  hydraulic  slip 
58  and  a  corresponding  body  46  held  in  place  by 
bolts  64.  Holding  strap  62  retains  hydraulic  slips  58 
in  openings  54.  A  biasing  means,  such  as  a  plural- 
ity  of  springs  66,  is  disposed  in  each  opening  54 
between  holding  strap  62  and  the  corresponding 
hydraulic  slip  58  to  bias  the  hydraulic  slip  radially 
inwardly  toward  inner  mandrel  38. 

At  the  lower  end  of  hydraulic  body  46  is  a  lug 
receiving  means,  such  as  a  longitudinally  extending 
internal  slot  or  internal  spline  68,  which  is  engaged 
by  a  lug  means,  such  as  an  outwardly  extending 

5  lug  or  external  spline  70  on  upper  mandrel  38.  It 
will  thus  be  seen  that  relative  rotation  between 
housing  assembly  22  and  operating  mandrel  as- 
sembly  32  is  prevented.  In  the  run-in  position 
shown  in  FIGS.  2A-2G,  an  upper  edge  or  side  72  of 

io  lug  70  is  positioned  adjacent  to  a  downwardly 
facing  annular  shoulder  74  in  hydraulic  body  46.  An 
annulus  75  is  defined  between  hydraulic  body  46 
and  upper  mandrel  30  adajcent  to  slot  68  and  lug 
70. 

is  The  lower  end  of  upper  mandrel  38  is  attached 
to  a  balancing  coupling  76  at  threaded  connection 
78.  A  sealing  means,  such  as  O-ring  80,  provides 
sealing  engagement  therebetween. 

Coupling  76  defines  a  longitudinal  passageway 
20  82  therethrough  which  is  in  communication  with 

annulus  75.  Coupling  76  has  an  outside  diameter 
84. 

The  lower  end  of  hydraulic  body  46  is  attached 
to  an  upper  body  86  at  threaded  connection  88.  A 

25  sealing  means,  such  as  O-ring  90,  provides  sealing 
engagement  therebetween. 

Upper  body  86  defines  a  first  bore  92  therein 
which  is  spaced  radially  outwardly  from  outside 
diameter  84  of  balancing  coupling  76.  Disposed 

30  between  first  bore  92  and  outside  diameter  84  is  a 
floating  piston  94.  Piston  94  is  adapted  for  relative 
sliding  engagement  with  first  bore  92  and  outside 
diameter  84.  An  outer  sealing  means,  such  as  O- 
rings  96,  provide  sealing  between  piston  94  and 

35  first  bore  92  of  upper  body  86.  Referring  now  to 
FIG.  2C,  an  inner  sealing  means,  such  as  O-rings 
98,  provides  sealing  between  piston  94  and  outside 
diameter  84  of  balancing  coupling  76.  An  enlarged 
portion  100  of  coupling  76  defines  an  upwardly 

40  facing  shoulder  102  thereon  which  is  initially  posi- 
tioned  adjacent  to  lower  end  104  of  piston  94. 

Referring  to  FIGS.  2B  and  2C,  balancing  cou- 
pling  76  is  attached  to  a  center  mandrel  106  at 
threaded  connection  108.  A  sealing  means,  such  as 

45  O-ring  110,  provides  sealing  engagement  between 
the  center  mandrel  and  balancing  coupling.  Center 
mandrel  106  has  a  first  outside  diameter  112. 

Balancing  coupling  76  has  a  bore  114  thereth- 
rough  which  is  spaced  radially  outwardly  from  first 

50  outside  diameter  112  of  center  mandrel  106  such 
that  an  annulus  116  is  defined  therebetween.  It  will 
be  seen  that  annulus  116  is  in  communication  with 
passageway  82  in  balancing  coupling  76. 

A  seal  ring  retainer  118  is  attached  to  the  lower 
55  end  of  balancing  coupling  76  at  threaded  connec- 

tion  120.  Retainer  118  defines  a  bore  122  thereth- 
rough  which  is  spaced  radially  outwardly  from  first 
outside  diameter  112  of  center  mandrel  106  such 

3 
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that  an  annulus  124  is  defined  therebetween  which, 
as  will  be  seen  by  those  skilled  in  the  art,  is  in 
communication  with  annulus  116. 

Seal  ring  retainer  118  holds  a  bypass  seal  126 
adjacent  to  enlarged  portion  100  of  balancing  cou- 
pling  76.  Bypass  seal  126  has  an  annular  sealing 
element  128  made  of  elastomeric  material  or  the 
like. 

First  bore  92  in  upper  body  86  is  spaced 
radially  outwardly  from  first  outside  diameter  112  of 
center  mandrel  106  such  that  a  generally  annular 
cavity  130  is  defined  therebetween  below  piston 
94.  Upper  body  86  defines  a  plurality  of  transverse 
bypass  ports  or  openings  132  therethrough  which 
provide  communication  between  cavity  130  and 
well  annulus  133  (see  also  FIG.  1).  As  will  be 
further  discussed  herein,  openings  132  form  the 
upper  portion  of  a  fluid  bypass  used  when  running 
packer  10  into  well  bore  12. 

The  lower  end  of  upper  body  86  is  connected 
to  packer  coupling  134  at  threaded  connection  136. 

A  flange  portion  138  of  a  face  seal  sleeve  140 
is  positioned  in  first  bore  142  of  packer  coupling 
134.  A  sealing  means,  such  as  O-ring  144,  pro- 
vides  sealing  engagement  between  face  seal 
sleeve  140  and  the  packer  coupling.  An  upper 
portion  146  of  face  seal  sleeve  140  extends  upwar- 
dly  in  second  bore  148  of  upper  body  86.  An 
annular  knife  edge  seat  150  faces  upwardly  from 
the  top  of  face  seal  sleeve  140  and  is  adapted  for 
sealing  engagement  by  sealing  element  128  of 
bypass  seal  126,  as  will  be  further  described  here- 
in. 

An  annulus  152  is  defined  between  face  seal 
sleeve  140  and  center  mandrel  106,  and  a  larger 
annulus  154  is  defined  between  packer  coupling 
134  and  center  mandrel  106.  It  will  be  seen  that 
both  annulus  152  and  154  are  in  communication 
with  cavity  130. 

Referring  now  also  to  FIG.  2D,  a  longitudinally 
extending  groove  or  internal  spline  156  is  formed  in 
packer  coupling  134  and  extends  downwardly  from 
first  bore  142  thereof.  A  lug  receiving  means,  such 
as  groove  or  internal  spline  156,  is  engaged  by  a 
lug  means,  such  as  a  lug  or  external  spline  158,  on 
the  upper  end  of  shoe  mandrel  160.  At  the  lower 
end  of  groove  156  is  an  upwardly  facing  shoulder 
161.  Shoe  mandrel  160  is  part  of  packer  mandrel 
assembly  24  and  has  a  first  outside  diameter  162 
which  is  in  close,  sliding  relationship  with  second 
bore  164  in  packer  coupling  134.  A  slidable  sealing 
means,  such  as  O-ring  166,  provides  sliding,  seal- 
ing  engagement  between  shoe  mandrel  160  and 
packer  coupling  134.  It  will  be  seen  that  the  en- 
gagement  of  lug  158  with  groove  156  allows  a 
sliding  relationship  between  shoe  mandrel  160  and 
packer  coupling  134  while  preventing  relative  rota- 
tion  therebetween. 

Referring  now  to  FIG.  2E,  shoe  mandrel  160 
has  a  second  outside  diameter  168,  and  a  down- 
wardly  facing  annular  shoulder  170  that  extends 
between  first  outside  diameter  162  and  second 

5  outside  diameter  168. 
A  sliding  shoe  172  is  disposed  on  second 

outside  diameter  168  of  shoe  mandrel  160  and  is 
initially  adjacent  to  shoulder  170.  Sliding  shoe  172 
has  a  bore  174  therethrough  which  is  in  close,  but 

io  sliding  relationship  with  second  outside  diameter 
168  of  shoe  mandrel  160. 

Packer  elements  26  are  positioned  on  second 
outside  diameter  168  of  shoe  mandrel  160  below 
sliding  shoe  172.  Packer  elements  26  are  of  a  kind 

is  known  in  the  art,  and  for  purposes  of  illustration, 
three  packer  elements  are  shown. 

Below  packer  elements  26  is  a  mechanical  slip 
body  176  which  is  attached  to  the  lower  end  of 
shoe  mandrel  160  at  threaded  connection  178.  A 

20  sealing  means,  such  as  O-ring  180,  provides  seal- 
ing  engagement  between  mechanical  slip  body  176 
and  shoe  mandrel  160.  Mechanical  slip  body  has  a 
bore  179  therein  which  is  slidable  on  second  out- 
side  diameter  181  of  center  mandrel  106. 

25  A  lower  packer  shoe  182  is  disposed  around 
the  upper  end  of  mechanical  slip  body  176  and  is 
attached  thereto  by  threaded  connection  184.  It  will 
be  seen  that  packer  shoe  182  and  the  upper  end  of 
mechanical  slip  body  176  are  adjacent  to  the 

30  lowermost  packer  element  26. 
Mechanical  slip  body  176  defines  at  least  one 

transversely  disposed  bypass  port  186  therein 
which  is  in  communication  with  well  annulus  133 
and  an  annulus  188  defined  between  center  man- 

35  drel  106  and  shoe  mandrel  160.  As  shown  in  FIG. 
2D,  annulus  188  is  in  communication  with  annulus 
154.  Thus,  as  will  be  seen  to  those  skilled  in  the 
art,  bypass  port  186  in  mechanical  slip  body  176  is 
in  fluid  communication  with  bypass  port  or  opening 

40  132  in  upper  body  86,  and  there  is  thus  a  bypass 
means  in  the  form  of  a  passageway  defined 
through  packer  10. 

Referring  again  to  FIG.  2E  and  also  to  FIG.  2F, 
a  plurality  of  mechanical  slips  190  are  disposed 

45  around  mechanical  slip  body  176.  Each  mechanical 
slip  190  has  a  tapered  upper  end  192  which  is 
slidably  positioned  against  tapered  surface  194  on 
mechanical  slip  body  176.  The  lower  ends  of  me- 
chanical  slips  190  are  retained  by  a  split  ring  collar 

50  196.  As  will  be  further  discussed  herein,  mechani- 
cal  slips  190  are  pivotal  with  respect  to  collar  196. 

At  the  lower  end  of  collar  196  is  an  inwardly 
directed  flange  portion  198  which  engages  an  an- 
nular  groove  200  in  a  drag  block  sleeve  202.  Drag 

55  block  sleeve  202  forms  an  upper  portion  of  drag 
block  assembly  30  and  defines  a  plurality  of  open- 
ings  204  therein,  and  a  drag  block  206  is  disposed 
in  each  opening  204.  A  biasing  means,  such  as  a 

4 
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plurality  of  springs  208,  bears  against  surface  210 
in  drag  block  sleeve  202  and  biases  drag  blocks 
206  radially  outwardly.  The  lower  end  of  each  drag 
block  206  is  retained  by  a  drag  block  keeper  212 
which  is  held  in  place  by  a  plurality  of  bolts  214. 

The  lower  end  of  center  mandrel  106  is  con- 
nected  to  a  lower  mandrel  216  at  threaded  connec- 
tion  218.  A  sealing  means,  such  as  O-ring  219, 
provides  sealing  engagement  between  center  man- 
drel  106  and  lower  mandrel  216. 

The  lower  end  of  drag  block  body  202  is 
attached  to  a  drag  block  collar  220  at  threaded 
connection  222.  Fastening  means,  such  as  weld 
224,  permanently  connect  drag  block  sleeve  202 
and  drag  block  collar  220. 

As  seen  in  FIG.  2G,  lower  mandrel  216  extends 
downwardly  through  drag  block  collar  220.  The 
lower  end  of  drag  block  collar  220  is  adapted  for 
connection  to  a  lower  portion  of  the  tool  string 
which  includes  tool  16. 

Referring  to  FIGS.  2F,  2G  and  3,  drag  block 
sleeve  202  and  drag  block  collar  220  define  a  J- 
slot  226  therein  which  is  engaged  by  a  lug  228  on 
lower  mandrel  216.  J-slot  226  has  a  short  leg  230 
and  a  long  leg  232  interconnected  by  an  angled 
transition  portion  234. 

Operation 

When  running  tool  string  14  into  the  well  bore, 
fluid  is  free  to  enter  packer  10  through  bypass 
ports  186,  travel  through  the  previously  described 
passageway  for  discharge  through  bypass  open- 
ings  132.  Thus,  a  bypass  means  is  provided  for 
packer  10  to  reduce  surging  as  the  tool  string  is 
run  into  the  well  bore.  This  bypass  means  is  of  a 
kind  generally  known  in  the  art. 

When  packer  10  and  tool  16  are  in  the  desired 
position  within  bore  20  of  liner  18,  at  least  a  portion 
of  the  operating  cycle  of  tool  16  may  be  carried 
out.  When  in  liner  18,  drag  block  assembly  30 
engages  bore  20  such  that  manipulation  of  tool 
string  14,  and  thus  operating  mandrel  assembly  32, 
is  possible  with  respect  to  packer  mandrel  assem- 
bly  24.  It  will  thus  be  seen  by  those  skilled  in  the 
art  that  by  lifting  on  tool  string  14,  J-slot  lug  228 
will  be  moved  upwardly  within  short  leg  230  of  J- 
slot  226.  By  turning  tool  string  14  to  the  right,  J-slot 
lug  228  will  be  moved  through  transition  portion 
234  of  J-slot  226  until  it  is  aligned  with  long  leg 
232  of  the  J-slot.  At  this  point,  weight  may  be  set 
down  on  tool  string  14  and  operating  packer  as- 
sembly  32  will  be  moved  downwardly  with  respect 
to  packer  mandrel  assembly  24  as  J-slot  lug  228 
moves  downwardly  through  long  leg  232  of  J-slot 
226. 

As  the  downward  movement  of  operating  man- 
drel  assembly  32  occurs,  it  will  be  seen  that  lug  or 

spline  70  moves  downwardly  through  slot  or  spline 
68,  and  balancing  coupling  76  moves  bypass  seal 
126  downwardly  through  cavity  130  until  sealing 
element  128  is  sealingly  engaged  with  knife  edge 

5  seat  150  on  face  seal  sleeve  140.  Thus,  bypass 
openings  132  are  sealingly  separated  from  annulus 
152,  and  the  bypass  passageway  is  closed.  Float- 
ing  piston  94  ensures  that  a  downward  force  is 
maintained  on  sealing  element  128  when  packer  10 

io  is  set  as  is  known  in  the  art. 
When  bypass  seal  126  engages  face  seal 

sleeve  140,  further  downward  movement  of  operat- 
ing  mandrel  assembly  32  will  move  housing  22 
downwardly  with  respect  to  packer  mandrel  assem- 

15  bly  24.  Thus,  lug  or  spline  158  on  shoe  mandrel 
160  is  moved  relatively  upwardly  within  slot  or 
spline  156  in  packer  coupling  134.  O-ring  166 
maintains  sealing  engagement  between  housing  22 
and  packer  mandrel  assembly  24. 

20  Because  of  the  length  of  shoe  mandrel  160  at 
the  upper  end  of  packer  mandrel  assembly  24,  and 
thus  the  predetermined  amount  of  sliding  engage- 
ment  between  shoe  mandrel  160  and  packer  cou- 
pling  134  of  housing  assembly  22,  it  will  be  seen 

25  that  housing  22  can  be  moved  an  appreciable 
amount  longitudinally  with  respect  to  packer  man- 
drel  assembly  24  before  packer  coupling  134  can 
engage  sliding  shoe  172.  This  amount  of  longitudi- 
nal  movement  is  sufficient  to  allow  actuation  of  tool 

30  16  without  setting  packer  10. 
Once  the  desired  cycling  of  tool  16  has  been 

carried  out  by  reciprocation  of  tool  string  14,  op- 
erating  mandrel  assembly  32  may  be  lowered  fur- 
ther  such  that  packer  coupling  134  of  housing 

35  assembly  22  is  brought  into  contact  with  sliding 
shoe  172.  Further  downward  movement  of  tool 
string  14  thus  forces  sliding  shoe  172  downwardly 
along  shoe  mandrel  160,  squeezing  packer  ele- 
ments  26  so  that  they  are  expanded  out  into  seal- 

40  ing  engagement  with  bore  20  in  liner  18.  At  ap- 
proximately  the  same  time,  mechanical  slip  body 
176  is  moved  downwardly  with  respect  to  slips  190 
so  that  slips  190  are  pivoted  outwardly  into  grip- 
ping  engagement  with  the  well  bore  as  is  known  in 

45  the  art.  Thus,  packer  10  is  set  into  gripping  and 
sealing  engagement  with  liner  18,  and  well  annulus 
133  is  closed  off. 

If  pressure  builds  up  below  packer  10,  this 
pressure  is  transmitted  through  bypass  ports  186  in 

50  mechanical  slip  body  176,  through  annuli  188,  154, 
152  and  116,  passageway  82,  and  annulus  75. 
Thus,  the  pressure  below  packer  10  is  transmitted 
to  hydraulic  slips  58,  forcing  the  hydraulic  slips 
outwardly  into  gripping  engagement  with  the  well 

55  bore  so  that  packer  10  cannot  be  pumped  upwar- 
dly  once  set. 

When  it  is  desired  to  release  packer  10,  weight 
is  picked  up  on  tool  string  14,  and  operating  man- 

5 
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drel  assembly  32  is  thus  lifted.  Upper  side  72  of 
lug  70  is  brought  into  engagement  with  shoulder  74 
in  hydraulic  body  46,  thus  raising  housing  assem- 
bly  22.  Raising  housing  assembly  22  relieves  the 
downward  force  on  sliding  shoe  172  which  takes 
the  squeezing  load  off  packer  elements  26  so  that 
they  will  return  to  their  initial,  unsealed  position. 
Further  raising  of  housing  22  causes  lug  158  to 
engage  shoulder  161  at  the  lower  end  of  groove 
156  so  that  packer  mandrel  assembly  24  is  lifted. 
As  is  known  in  the  art,  this  releases  mechanical 
slips  190  from  gripping  engagement  with  liner  18. 
At  this  point,  the  entire  tool  string  may  be  raised 
from  well  bore  12. 

It  will  be  seen,  therefore,  that  the  long  stroke 
packer  of  the  present  invention  is  well  adapted  to 
carry  out  the  ends  and  advantages  mentioned  as 
well  as  those  inherent  therein.  While  a  presently 
preferred  embodiment  of  the  apparatus  has  been 
shown  for  the  purposes  of  this  disclosure,  nu- 
merous  changes  in  the  arrangement  and  construc- 
tion  of  parts  may  be  made  by  those  skilled  in  the 
art  within  the  scope  of  the  appended  claims. 

Claims 

1.  A  packer  (10)  for  use  in  a  well  bore  (12),  said 
packer  comprising:  a  housing  (22);  a  packer 
mandrel  (24)  longitudinally  slidably  disposed 
with  respect  to  the  housing;  an  operating  man- 
drel  (32)  longitudinally  slidably  disposed  in  the 
housing  and  packer  mandrel  and  adapted  for 
connection  to  a  tool  string  (14);  packer  means 
(26)  disposed  on  said  packer  mandrel  for 
sealingly  engaging  the  well  bore  when  in  a  set 
position;  and  a  packer  shoe  (172)  located  be- 
tween  a  portion  (134)  of  the  housing  and  the 
packer  means  to  transmit  longitudinal  move- 
ment  of  the  housing  to  the  packer  means  to 
set  the  same,  characterized  in  that  the  said 
packer  shoe  (172)  is  slidably  disposed  on  the 
packer  mandrel  (24)  and  is  initially  longitudi- 
nally  spaced  from  the  said  housing  portion 
(134)  to  permit  some  relative  longitudinal 
movement  of  the  housing  and  the  packer  man- 
drel  prior  to  displacement  of  the  shoe  to  set 
the  packer. 

2.  A  packer  according  to  claim  1  ,  further  compris- 
ing  means  (68,70)  preventing  relative  rotation 
between  said  housing  (22)  and  packer  mandrel 
(24). 

3.  A  packer  according  to  claim  2,  wherein  said 
means  for  preventing  relative  rotation  com- 
prises  one  of  said  housing  (22)  and  said  pack- 
er  mandrel  (24)  comprises  lug  means  (70)  for 
extending  therefrom;  and  the  other  of  said 

housing  and  said  packer  comprises  receiving 
means  (68)  for  receiving  said  lug  means  there- 
in  and  providing  sliding  engagement  there- 
between. 

5 
4.  A  packer  according  to  claim  3,  wherein  said 

lug  means  (70)  extends  radially  outwardly  from 
said  packer  mandrel  (32);  and  said  receiving 
means  (68)  is  on  said  housing  (22). 

10 
5.  A  packer  according  to  any  of  claims  1  to  4, 

wherein  said  packer  mandrel  (24)  comprises  a 
shoulder  (170)  adjacent  to  said  shoe  so  that 
relative  upward  movement  thereof  is  prevented 

is  beyond  said  shoulder. 

6.  A  packer  according  to  any  of  claims  1  to  5, 
further  comprising  a  mechanical  slip  means 
(190)  for  grippingly  engaging  said  well  bore 

20  when  the  packer  is  in  a  set  position. 

7.  A  packer  according  to  any  of  claims  1  to  6, 
further  comprising  a  drag  block  (30)  for  engag- 
ing  a  liner  portion  of  said  well  bore  and  allow- 

25  ing  relative  movement  between  said  housing 
and  said  operating  mandrel. 

8.  A  packer  according  to  claim  7,  further  compris- 
ing  a  J-slot  (226)  at  least  partially  defined  in 

30  said  drag  block  (30);  and  a  J-slot  lug  (228) 
extending  from  said  operating  mandrel 
(32,216)  and  engaging  said  J-slot. 

9.  A  packer  according  to  any  of  claims  1  to  8, 
35  further  comprising  bypass  means  (132,186)  for 

bypassing  fluid  when  the  packer  is  run  into 
said  well  bore. 

Patentanspruche 
40 

1.  Ein  Packer  (10)  zur  Verwerdung  in  einem 
Bohrloch  (12),  wobei  sich  besagter  Packer  aus 
einem  Gehause  (22),  einer  Packerspindel  (24), 
die  relativ  zum  Gehause  der  Lange  nach  ver- 

45  laufend  gleitend  angeordnet  ist,  einer  Betriebs- 
spindel  (32),  die  in  Gehause  und  Packerspin- 
del  der  Lange  nach  verlaufend  gleitend  ange- 
ordnet  und  zum  AnschluB  an  ein  Serienwerk- 
zeug  (14)  ausgelegt  ist,  eine  Packereinrichtung 

50  (26),  auf  besagter  Packerspindel  zum  abdich- 
tenden  Kontakt  mit  dem  Bohrloch  in  der  Ein- 
bettlage  ausgelegt  sowie  einem  Packerschuh 
(172),  der  zum  Ubertragen  der  Lange  nach 
verlaufender  Bewegungen  des  Gehauses  auf 

55  die  Packereinrichtung  zum  Einbetten  dieser 
zwischen  einem  Bereich  (134)  des  Gehauses 
und  der  Packereinrichtung  angeordnet  ist,  zu- 
sammensetzt;  gekennzeichnet  dadurch,  dal3 
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der  besagte  Packerschuh  (172)  gleitend  auf 
der  Packerspindel  (24)  angeordnet  ist  und  sich 
anfanglich  der  Lange  nach  im  Abstand  vom 
besagten  Gehausebereich  (134)  befindet,  urn 
eine  relative,  der  Lange  nach  verlaufende  Be- 
wegung  des  Gehauses  und  der  Packerspindel 
vor  Verdrangen  des  Schuhes  zum  Einbetten 
des  Packers  zulaBt. 

2.  Ein  Packer  nach  Anspruch  1,  der  weiterhin 
eine  Einrichtung  (68,  70)  umfaBt,  die  ein  relati- 
ves  Drehen  zwischen  besagtem  Gehause  (22) 
und  der  Packerspindel  (24)  verhindert. 

3.  Ein  Packer  nach  Anspruch  2,  wobei  besagte 
Einrichtungen  zum  Verhindern  der  relativen 
Drehung,  namlich  eines  der  besagten  Gehause 
(22)  und  besagter  Packerspindel  (24),  eine  Na- 
seneinrichtung  (70)  umfaBt,  die  daraus  vorsteht 
und  wobei  das  andere  der  besagten  Gehause 
und  besagter  Packer  eine  Aufnahmeeinrich- 
tung  (68)  zum  Aufnehmen  besagter  Nasenein- 
richtung  aufweisen,  wozwischen  ein  gleitender 
Kontakt  vermittelt  wird. 

4.  Ein  Packer  nach  Anspruch  3,  wobei  besagte 
Naseneinrichtung  (70)  von  der  besagten  Pak- 
kerspindel  (32)  radial  nach  auBen  verlauft  und 
sich  besagte  Aufnahmeeinrichtung  (68)  auf  be- 
sagtem  Gehause  (22)  befindet. 

5.  Ein  Packer  nach  einem  der  Anspruche  1  bis  4, 
wobei  besagte  Packerspindel  (24)  einen  Ansatz 
(170)  neben  besagtem  Schuh  aufweist,  so  daB 
eine  relative  Aufwartsbewegung  davon  uber 
besagten  Ansatz  hinaus  verhindert  wird. 

6.  Ein  Packer  nach  einem  der  Anspruche  1  bis  5, 
der  weiterhin  eine  mechanische  Schieberein- 
richtung  (190)  zum  eingreifenden  Kontakt  mit 
besagtem  Bohrloch  aufweist,  wenn  sich  der 
Packer  in  eingebetteter  Lage  befindet. 

7.  Ein  Packer  nach  einem  der  Anspruche  1  bis  6, 
der  weiterhin  einen  Aufnehmer  (30)  zum  Ein- 
greifen  in  ein  Futter  in  besagtem  Bohrloch 
vorsieht,  der  eine  relative  Bewegung  zwischen 
besagtem  Gehause  und  besagter  Betriebsspin- 
del  zulaBt. 

8.  Ein  Packer  nach  Anspruch  7,  der  weiterhin 
einen  J-Schlitz  (226)  umfaBt,  der  wenigstens 
teilweise  in  besagtem  Aufnehmer  (30)  gebildet 
ist  sowie  eine  J-Schlitznase  (228),  die  aus  be- 
sagter  Betriebsspindel  (32,  216)  vorsteht  und 
in  besagten  J-Schlitz  eingreift. 

9.  Ein  Packer  nach  einem  der  Anspruche  1  bis  8, 
der  weiterhin  BypaBeinrichtungen  (132,  186) 
zum  Umleiten  von  Flussigkeiten  umfaBt,  wenn 
der  Packer  in  besagtes  Bohrloch  eingefuhrt 

5  wird. 

Revendicatlons 

1.  Un  packer  (10)  pour  puits  de  forage  (12)  com- 
io  prenant:  un  logement  (22);  un  mandrin  de  pac- 

ker  (24)  coulissant  dans  le  sens  longitudinal 
par  rapport  au  logement;  un  mandrin  de  com- 
mande  (32)  coulissant  dans  le  sens  longitudi- 
nal  dans  le  logement  et  le  mandrin  de  packer, 

is  et  adapte  pour  etre  raccorde  a  un  chapelet 
d'outils  (14);  un  packer  (26)  dispose  sur  le 
mandrin  du  packer  pour  s'engager  de  fagon 
etanche  dans  un  puits  de  forage  apres  sa  pose 
definitive;  et  un  sabot  de  packer  (172)  situe 

20  entre  une  partie  du  logement  (134)  et  le  packer 
pour  transmettre  le  mouvement  longitudinal  du 
logement  au  packer  pour  la  pose  definitive  de 
celui-ci.  Ce  packer  est  caracterise  par  le  fait 
que  le  sabot  (172)  coulisse  sur  le  mandrin  de 

25  packer  (24)  et  presente  un  espacement  longi- 
tudinal  initial  avec  le  logement  (134)  pour  per- 
mettre  un  mouvement  longitudinal  relatif  du 
logement  et  du  mandrin  de  packer  avant  le 
deplacement  du  sabot  pour  la  pose  definitive 

30  du  packer. 

2.  Un  packer  conforme  a  la  revendication  1  com- 
prenant  egalement  un  dispositif  (68,  70)  empe- 
chant  la  rotation  relative  entre  ce  logement  (22) 

35  et  le  mandrin  de  packer  (24). 

3.  Un  packer  conforme  a  la  revendication  2  dans 
lequel  le  dispositif  pour  empecher  la  rotation 
relative  comprend  un  des  logements  (22)  men- 

40  tionnes  et  le  mandrin  de  packer  (24)  comprend 
un  talon  (70)  pour  son  extension;  et  I'autre 
element,  c'est  a  dire  le  logement  ou  le  packer, 
comprend  un  dispositif  de  reception  (68)  qui 
regoit  le  talon  et  assure  le  coulissement  entre 

45  les  deux. 

4.  Un  packer  conforme  a  la  revendication  3,  dans 
lequel  le  talon  (70)  s'etend  radialement  vers 
I'exterieur  du  mandrin  de  packer  (32)  et  le 

50  dispositif  de  reception  (68)  se  trouve  sur  le 
logement  (22). 

5.  Un  packer  conforme  aux  revendications  1  a  4, 
dans  lequel  le  packer  (24)  comprend  un  epau- 

55  lement  (170)  adjacent  au  sabot  de  sorte  que 
son  mouvement  relatif  vers  le  haut  soit  empe- 
che  au-dela  de  I'epaulement. 
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6.  Un  packer  conforme  aux  revendications  1  a  5, 
comprenant  egalement  un  coin  hydraulique 
(190)  pour  engager  en  serrant  le  puits  de  fora- 
ge  lorsque  le  packer  a  ete  mis  en  place  de 
fagon  definitive.  5 

7.  Un  packer  conforme  aux  revendications  1  a  6 
comprenant  egalement  un  bloc  racleur  (30) 
pour  engager  un  liner  dudit  puits  de  forage  et 
permettre  un  mouvement  relatif  entre  ce  loge-  10 
ment  et  le  mandrin  de  commande. 

8.  Un  packer  conforme  a  la  revendication  7  com- 
prenant  egalement  une  fente  en  J  (226)  au 
moins  partiellement  definie  dans  le  bloc  ra-  is 
cleur  (30);  et  un  talon  de  fente  en  J  (228) 
partant  du  mandrin  de  commande  (32,216)  et 
engageant  la  fente  en  J. 

9.  Un  packer  conforme  aux  revendications  1  a  8  20 
comprenant  egalement  une  derivation 
(132,186)  pour  assurer  la  derivation  du  fludie 
lorsque  le  packer  est  introduit  dans  le  puits  de 
forage. 
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