
EP 0167 285B1                      2 the drill pipe shears pins holding the
bottom Plug to the top plug, releasing the former. This use of a This
invention relates to a remote cementing     free-fall type ball, however,
presents a problem in plug launching system for use in wells, and to a
deeper offshore wells where the volumetric plug for use therein
5     capacity of the drill pipe is greater than the In cementing casing in
well bores of subsea oil  volume of spacer fluid run ahead of the cement
and gas wells, it is common industry practice to  pumped thereafter, due to
the uncertainty as to employ a cement plug launching device near the
when the ball will reach the bottom plug, the top of the wsll bore casing,
which may be as      tendency of the spacer fluid to incompletely much as
several thousand feet (1000 feet = 305   10   displace the drilling and
below it in the well, and m) below the water surface, rather than launching
the inability  of the ball to wipe the inner wall of the plugs from the
floor of the offshore platform.  the drill pipe clean of mud, all
lfwihrsult in There are several, major reasons for launching     the
presence of mud above the bottom plug when plugs remotely, through drill
pipe extending from  it is released, with consequential mud contamina- the
platform to an installation tool at or near the   15  tion of the cement
following the bottom plug. top of the well bore casing, even though it can
be  A number of other pnrior art plug launching very difficult to ascertain
from the rig floor on the  devices suffer from the same enumerated  dis-
platform if the launching device has operated.     advantages, including
those disclosed in U.S. properly. First, well casing is of relatively thin
wall  Patents No. RE .29,830, 3,616,850, 3,730,267, c~p~ctiqfl.~d~large
diaeter,. with  threaded   20   4,042,014 40756ad 4,164,980.. connections
desgned or permanent installation   One- solution to the aforementioned
use of a in a well bore, rather than ease of assembly and      free-fall
ball to release a bottom plug is suggested disassembly. Therefore, running
casing from the    in U.S. Patent No. 3,7.96,260, to which reference.
platform to the sea floor is difficult and expensive,  should be made. for
full details.. The. Bradley In addition, after the well is cemented, the
casing   25.  patent discloses the use of drill pipe. plugs or darts run
between the. platform and the sea floor would  which are pumped down the
drill pipe to the have to be retrieved, and returned to shore,.there
cementing plugs, the cementing. plugs having being no further use therefor.
Of course, there is  differently sized seats therein, with the lowermost
also the initial problem of transporting casing to  cementing plug having
the smallest seat. With the pafr  in the first instance. Finally, once   30
such a design, a dart sized to. move through the casing has been used, many
well operators will     seats one or more cementing plugs above the not
permit subsequent re-use on another well for   bottom plug will seat on the
bottom plug, and safety and reliability reasons; therefore the cost  shear
a  iwihrlae  h   otm plug. of casing for .use in one well becomes
prohibitive.  Thereafter, when desired, the next-larger dart is Using a
remote plug launching device actuated   35   pumped down the .drill pipe to
seat. in the via drill pipe from the platform to the device,    lowermost
remaining plug, and so on.. instead of casing, affords several major advan-
While a device such as is disclosed in the toaes, drl iei frltvl ml
imtradBradley patent presents no probleMs .with'. * * of sturdy
constructions5, permitting ease Of       cementing plugs employed in
small-size cas-ing. * .handling and greater safety- drill pipe has threads
40   (under approximately seven.i.nches (17.8 cm) machined for rapid and
repeated connection. and    intemnal diameter), Wihlrgrcsing the operator
disconnection; the use of drlieprmtit inclu-       cno  esr that the darts
will consistenty so oftlscopn sli jointq or: bupe subse in      enter the
-seats in the centers of the cemenin *K...,/(the pip  inodrto compensate
for~ the,         plugs and effect release of the' plugs,.: .vertical
motion of-the platform impartd b w.ave a   In contrast to the prorat the
prsnt invention action.                                          ..
comnprises an impro'ved remnote :plug la'unichinig The Major disadvantage
of emploin a rmot        syte  operated  by  drill pipe plugs or darts,
cement plug launching device is as   previously        which is suitable
for use  even  in exremely large, noted the possibility that the device
will operateg. The present invention  comprises the improperly  without
detection    by the well         o.  inclusion  of a guide tube  between
adjacent operator . For example the launching device may           stacked
plugs which ensures porper orientation r    each dart with respect to
cooperating seat in a prematurely release one or more of its plugs, or
cementing plug, the guide tube  being One remote plug launching device
designed to            !ing. This tolescopinig feature allows seating an
avoid thesle op'erability problems disclosed in    55     upper cemeinting
plug on a lower one.  encountering U.S. PatentN. 3,915,22  to which
reference           upwardly out of  the way should be made for frher
details. This prior art device comprises a double- collect type release
mechanism which ensures reliable rel ease of the     Iorder thatv tej top
or cement displacement, plug from the drill      60     understood
embodiments pipe. However,the release of the botom or fluid  byway of
example onlty, with referen  to the displacement, plug is effected by using
a free-fall  accompanying drawings in which, ball which. is placed drill
pipe at the surface,     FIGURE  1 is a schematic and allowed is placed in
the drill pipe at the surface, seats, and sbsequent apjplication of
pressure in   65 suspended in a subsea well bore prior 2   



3               EP 0167 285 B1                      4 released by drill
pipe plugs or darts pumped        annular shoulder 92, which flares
outwardly at 93 down the drill pipe running from above the water    on its
lower end to the bottom of nut 76. surface;
Collet sleeve 100 is disposed within nut 76, FIGURE 2 is a vertical
sectional elevation of the  collet sleeve 100 including a solid center ring
102 top and bottom cementing .plug as shown in    5    from which extend
upwardly a first plurality of Figure 1, the plug including a telescoping
guide    collet fingers 104, and downwardly a second tube of the present
invention;                      plurality of collet fingers 106. Fingers
104 end in FIGURE 3 is a view similar to Figure 2, but with  lugs 108,
which extend radially outwardly, resting a dart seated in the bottom plug;
at 110 on bearing race 90 and radially inwardly to FIGURE 4 depicts the top
plug after the bottom    10   longitudinally oriented flat faces 112.
Fingers 106 plug has been released therefrom; and               terminate
in lugs 114, which only protrude FIGURE 5 shows the top plug in the process
of     radially inwardly to flat faces 116. releasing from the drill pipe
after its associated    Release adapter 120 is disposed within collet dart
has seated.                                    sleeve 100, lugs 114 of
lower collet fingers 106 Referring to Figure 1, a subsea cement plug    15
resting in annular recess 122 on the exterior of release system 10 of the
present invention is      release adapter 120. 0-ring 124 seals between the
shown schematically. Well bore 12 extends from      exterior of release
adapter 120 and the interior of sea floor 14 downward, with water 16
thereover,     sleeve ring 102. above the surface-18 of which is rig floor
20         Releasing sleeve 130 is disposed within the ring supporting plug
containers 22 and 24 over mani-   20   of upper collet fingers 104 at its
upper extent, and fold 26 having cement inlet 28 therein. Plug
within release adapter 120 at its lower extent Flat container 22 contains
top dart 30, which is held in  ' faces 112 on lugs' 108 beaf inwardly
against  `outer - place by retractable plunger 32, while plug con-
annular surface 132 at the top of releasing sleeve tainer 24 holds bottom
dart 34, supported by        130. Sleeve 130 necks down to a lesser
diameter retractable plunger 36.                       25   below annular
lip 134 on which surface 132 is Drill pipe 38 having bore 40 therein
extends      located, there being a seal effected between from manifold 26
on rig floor 20 to installation    release adapter 120 and releasing sleeve
130 by tool 42. Cementing head adapter 44 is suspended     O-ring 136.
Above O-ring 136, threaded brass from installation tool 42, and is
surrounded by     shear rods 138 (one shown) extend through casing hanger
46 which is secured by means well   30   threaded aperture 140 in the wall
of adapter 120 known in the art within outer casing 48, which has  into
annular recess 142 on the exterior of. releas- previously been cemented
into well bore 12 with     ing sleeve 130. Below O-ring 136 is lock ring
144 cement sheath 50. Casing hanger 46 supports        in recess 146 on the
exterior of releasing sleeve inner casing 52, while cementing head adapter
44    130. Below the bottom of releasing sleeve 130, has top plug release
assembly 54 suspended    35   release adapter 120 possesses a shallow
annular therefrom. Top cementing plug 56 is releasably      recess 148,
terminating at annular bottom wall secured to release mechanism 54, while
bottom       150, the purpose for which will be explained plug 58 is
releasably secured to top plug 56. The   hereafter. apparatus as shown will
be employed to cement         Releasing sleeve 130 defines bore 152, which
is the inner casing 52 within outer casing 48 by the    40   contiguous
with bore 74 of case 70. Below releas- introduction of cement into
the'annulus 60 there-   ing sleeve 130, release adapter 120 defines bore
between. Of course, the present invention may be    154, which extends to
the bottom of plug release employed with cementing plugs utilized to
assembly 54, whereat stepped threaded portions cement outer casing within
a-well bore annulus,     156 and 158 are located on the exterior of release
or a liner within an inner or outer casing hundreds   4s   adapter 120. or
thousands of feet below a sea floor 14 1 foot =    Top cementing plug 56
comprises plug body 0.30 in).                                           170
having elastomeric sleeve 172 bonded to the Referring to FIG. 2 of the-
drawings, top plug    exterior  thereof.  Elastomeric  sleeve  172 release
assembly 54 is shown at the top thereof.    possesses a plurality of
annular wiper flaps 174 Assembly 54 includes case 70 having  threads 72
50   sized to resiliently, press against the. interior of therein and bore
74 extending therethrough.         inner casing 52, so as to wipe it clean
of mud and Threads 72 secure assembly 54' to cementing         other
contaminants prior  to passage of the head adapter 44 (not shown). Case 70
surrounds      cement which follows. The interior of plug body retaining
hut 76, which extends upwardly therein    170 has threads 176 at its upper
'end, which and is threaded thereto at 78. Set screw 80   55   engage
threaded portion 156 on release adapter extends through threaded aperture
82 in the wall    120. of case 70, and bears against flat 84  on the
Plug body 170 has internal threads 178 on its exterior of retaining nut 76
to prevent rotation   lower interior, which threads engage threads 182
between case 70 and nut 76. O-ring 86 seals         on the outside of
retainer sleeve nut 180. Nut 180 between case 70 and nut 76. Annular thrust
60   possesses two diametrically opposed slots 184 bearing 88 rests on the
top of nut 76, over which   (one shown) in the top thereof, and a smooth
lies bearing race 90. The interior diameters of     inner surface 186 in
which O-ring 188 is housed in bearing race 90, thrust bearing 88 and the
upper    an annular groove. Tubular bottom plug retaining portion of nut 76
are substantially the same. The   sleeve 190 is positioned inside nut 180,
with lower portion of nut 76 extends inwardly at   65   flange 192
extending radially outward over the 3  



EP 0167285 B1                     6 top thereof. Retainer pins 194 tone
shown) lie in  above which interior wall 326 extends to the top slots 184
and extend into recesses 196 in sleeve  thereof.' I90.
Bottom section 330 possesses exterior annular The bottom of bottom plug
retaining sleeve 190  lip 332 at its top, which lip is of slightly lesser
extends below top plug 56, whereat shear pin    5    diameter than interior
wall 326 of middle section apertures 198 extend therethrough, a plurality
of  320. Below lip 332, exterior wall 334 of slightly shear pins 200
extending from sleeve 190 radially  lesser diameter than interior lip 328
of middle outwardly into holes 202 in the wall of plug seat  section 320
extends to the bottom of bottom 204 at the top of bottom plug 56. O-ring
206 seals  section 330. Interior wall 336 of bottom section between
retaining sleeve 190 and seat 204. The   10   330 extends substantially
uniformly to interior top of seat 204 comprises a radially outwardly
annular lip 338. extending flange 208 having a radially flat upper   As
shown in FIG. 2, sections 310,320 and 330 of surface 210, which contacts
the bottom 212 of     guide tube 300 are substantially fully telescoped
elastomeric sleeve 172 on top plug 54.            longitudinally outward,
top section 310 being The lower exterior of seat 204 possesses   15
secured to release adapter 120, top section 310 threads 214 thereon, which
mate with internal     being slidably locked to middle section 320 via
threads 216 on the body 220 of bottom plug 58.    lips 316 and 324, middle
section 320 being slid- Plug body 220, like body 170, carries an elasto-
ably locked to bottom section 330 via lips 328 and meric sleeve 222 thereon
having a plurality of    332, and the bottom of bottom section 330 rests
annular wiper flaps 224 thereabout in contact with   20   upon the top of
plug seat 250. Thus, a continuous, inner casing 52. Tbe lower interior of
bottom plug  confined longitudinal path is provided from the body 220 has
threads 226 cut therein, which       bore 154 of release adapter 120 to
plug seat 260. engage exterior threads 232 on the lower portion of retainer
sleeve bushing 230. Shallow recess    Operation of the Preferred Embodiment
228 above plug body threads 226 accommodates   25   Referring to FIGS. 1-5,
cementing plugs 56 and a plurality of radially-extendihg buttresses 234 on
58 are suspended in inner well bore casing 52 the top of bushing 230.
from top plug release assembly 54 in anticipation The interior of bushing
230 defines a stepped    of cementing the annulus 60 between outer cas-
bore having upper wall 236, lower wall 238 and    ing 48 and inner casing
52. Initially, a spacer fluid annular shoulder 240 therebetween. 0-ring 242
30   is pumped through manifold 26 into drill pipe 38 rests in an annular
groove (unnumbered) opening   to displace drilling mud therein. When the
desired into upper wall 236, and provides a seal against  volume of spacer
fluid has been pumped, plunger the exterior of bottom dart seat 250. A
plurality of  36 of plug container 24 is retracted and bottom shear screws
244 (one shown) extend from lateral  dart 34 is released into drill pipe
38, immediately bores 246 in bushing 230 into bottom dart seat   35
followed by cement pumped through manifold 250.' Below shear screws 244,
bottom dart seat    26. As bottom dart 34 moves down drill pipe 38, it 250
extends over annular shoulder 240 on bush-    wipes the inner wall thereof
of mud and other ing 230, resting thereon and maintained in place
contaminants. When bottom dart 34 reaches top by screws 244. Below shoulder
240, and adjacent   plug release assembly 54, it passes therethrough lower
wall 238, circulation ports 254 extend from    40   via bores 74, 152 and
154 into guide tube bore the interior 256 of dart seat 250 through annular
302, wherein it travels to bottom dart seat 250. shoulder 252 to tbe
exterior thereof. At the lower  Bottom  dart 34 includes body 350 having
end of dart seat 250, threads 258 engage threads  elstomeric sleeve 352
bonded thereto, wiper flaps 262 on circular extension plate 260, which has
a  354 protruding outwardly therefrom. Body 350 is. plurality of apertures
264 therethrough spaced   45   secured to nose 356 by screw 358, nose nut
360 about central bore 266, which communicates with   being threaded to
nose 356 at 362,-split lock rihg the interior of seat 250.
364 being held on nose 356 by nut 360.0-ring 366 Returning to the bottom
of plug release        in annular groove 368 provides a seal between
assembly 54, guide tube 300 of the present        plug seat 250 and nose
356 when dart 34 enters invention engages threads 158 on the bottom of   50
dart seat 250 (FIG. 2). Lock ring 364 secures dart release adapter 120.
Guide tube 300, having bore  34 in dart seat 250 when it expands after
passing 302 therethrough, comprises a plurality of slid-  shoulder 252, to
lock dart 34 to bottom cementing ably interlocking, telescoping tubular
sections   plug 58. 310, 320 and 330. Top section 310 is the largest of
Continued application of pressure to the joined three sections, having
internal threads 312 at the   55   assembly of dart 34 and cementing plug
58 will top of the interior wall 314. The bottom of wall 314  result in the
shearing of shear screws 200 con- terminates at annular lip 316. The
exterior wall  necting plug seat 204 to retaining sleeve 190, and 318 of
section 310 is of substantially uniform    the release of bottom cementing
plug 58 from top diameter. Middle section 320 possesses exterior
cementing plug 56 (see FIG. 4) after which bottom annular lip 322 at the
top of its exterior wall 324,   60   plug 58 is displaced to a float shoe
or collar (not lip 322 being of slightly lesser diameter than    shown)
such as is well known in the art at the interior wall 314 of section 310,
while exterior wall  bottom of inner casing 52. A suitable float collar,
324 is of slightly lesser diameter than the interior  by way of example and
not limitation, is the Super of lip 316 of section 310. The bottom of
middle   Seal Float Collar, manufactured by Halliburton section 320 carries
annular lip 328 on its interior,   65   Services, Duncan, Oklahoma. Opon
striking the 4 



7                EP 0167 285 B1                      8 top of the float
shoe, extension plate 260 at the   guide tube 300 and retaining sleeve 190
as bottom  of dart seat 250 is forced relatively       obstructions will
permit seating of top plug 56 upward with respect to retainer sleeve
bushing      and specifically sleeve bottom 212 on seat 204 of 230,
shearing screws 244 with subsequent rela-      bottom plug 58. tive upward
movement of dart seat 250 carrying    5   Thus it is apparent that the
present invention dart 34, which opens communication through
provides a substantial improvement in remote circulation ports 254 between
the cement above      cementing plug launching devices. It should be plug
58 and interior 256 of dart seat, with subse   understood that the present
invention, while dis- quent flow of the cement through the float collar
closed in the context of use offshore in a sub- or shoe, and into annulus
60.  -               to   merged well, is not so limited and has equal When
sufficient cement has been pumped into       applicability onshore or
wherever a remote drill pipe 38 and down into inner casing 52 to fill
cementing plug launching system  is desired. annulus 60, top dart 30 is
released from plug       While the invention has been  described with
container 22 by retraction of plunger 32, after     respect to a preferred
embodiment, many addi- which a displacement fluid such as drilling mud,
15   tions, deletions and modifications may be made. is pumped through
manifold 26 after top dart 30.    For example, the guide tube 300 may
comprise Top dart 30 is displaced down drill pipe 38 to    woven wire,
expanded metal or other non-solid top plug release assembly 54, wherein it
seats      sections; the guide tube may comprise a single inside of
releasing sleeve 130. Top dart 30 is      long tube instead of telescoping
sections, the similar to bottom dart 34, having a body 380 with   20   tube
being, adapted to contract by virtue of its an elastomeric sleeve 382
bonded thereto, sleeve    construction upon contact with a dart, such con-
382 having wiper flaps 384 protruding therefrom.    struction possibly
being wire or deformable metal Nose 386 is threaded to body 380 at 388, and
nose   strips, or even a corrugated construction as in nut 390 holding
split lock ring 392 on nose 386,    flexible hose; the invention may be
employed being secured thereto at threaded connection    25   with plug
release mechanisms other than those in 394. O-ring 396 rests in annular
groove 398 on the  the preferred embodiment; more than two exterior of nose
386. O-ring 396 provides a seal    cementing plugs may be stacked and
appro- between releasing sleeve 130 and top dart 30,       priately-sized
darts used therewith for multiple- sealing off bore 154 from bore 74 above.
stage   cementing   operations   employing When a predetermined release
pressure is   30   cementing collars such as the Halliburton Ser- reached
in bore 74, a sufficient downward force is  vices Multiple Stage Cementer,
produced by reached to cause shearing of brass shear rods 138   Halliburton
Services, Duncan, Oklahoma. with subsequent downward displacement of
releasing sleeve 130 to rest on bottom wall 150,    Claims and outward
expansion of lock ring 144 into   35 shallow annular recess 148 (FIG. 5).
Movement of      1. A remote cementing plug launching system, releasing
sleeve 130 away from  upper collet        comprising: a first cementing
plug (56) releasably fingers 104 and lugs 108 permits inward biasing
secured to a plug release assembly (54), a second of fingers 104 away from
bearing race 190, allow-   cementing plug (58) releasably secured to said
ing downward movement of collet sleeve 100   40   first cementing plug; and
guide tube means (300) carrying top dart 30 until sleeve 100 bottoms on
extending from said first cementing plug to a dart annular shoulder 92. As
collet sleeve 100 moves     seat means (250) in said second cementing plug;
downward, lower collet fingers 106 encounters       characterised in that
said guide tube means is flared area 93 which removes the radially inward
telescopingly collapsible.     - bias of lugs 114 into annular recess 122,
resultihg    45  2. Apparatus according to claim 1, wherein said in the
movement of release adapter 120 down         guide means (300) comprises a
plurality of tele- past collet sleeve 100, and the release of top plug
scoping sections (310, 320, 330). 56 with top dart 30 locked in releasing
sleeve 130    3. Apparatus according to claim 1 or 2, wherein which in turn
is locked to release adapter 120,     said guide tube means (300) is
secured. to said from collet sleeve 100 and the remainder of top    so
first cementing plug (56). plug release assembly 54 which is secured to
4. Apparatus according to claim 1,2 or 3, further cementing head adapter
44.                          including at least a third cementing plug
releas- As guide tube 300 is also threaded to release     ably secured to
said second cementing plug (58), adapter 120, it will move downward inside
inner     and a second guide tube means extending from casing 52 with top
plug 56, and will normally   55    said second cementing plug to a dart
seat means remain in its extended position until top plug 56   in said
third cementing plug. encounters bottom plug 58 at the float collar or
5. Apparatus according to claim 4, wherein said shoe at the bottom of
casing 52, at which point     third cementing plug dart seat means defines
a bottom section 130 will encounter bottom dart 34,   bore smaller than
said second cementing plug and retract or telescope upward relative to top
60   dart seat means (250). plug 56, to its full extent in middle section
320,    6. Apparatus according to claim 5, wherein the which in turn will
retract or telescope into top    second guide tube means is collapsible,
and section 310. At the same time, retaining sleeve     preferably
comprises a plurality of telescoping 190 will move upwardly when
encountering seat       sections. 204 on the top of bottom plug 58. The
removal of   65  7. A cementing plug for use in cementing a well 



5    7              EP 0167285 B1                      8 top of the float
shoe, extension plate 260 at the  guide tube 300 and retaining sleeve 190
as bottom  of dart seat 250 is forced relatively    obstructions will
permit seating of top plug 56 upward with respect to retainer sleeve
bushing    and specifically sleeve bottom 212 on seat 204 of 230, shearing
screws 244 with subsequent rela-    bottom plug 58. tive upward movement of
dart seat 250 carrying    5  Thus it is apparent that the present invention
dart 34, which opens communication through        provides a substantial
improvement in remote circulation ports 254 between the cement above
cementing plug launching devices. It should be plug 58 and interior 256 of
dart seat, with subse-  understood that the present invention, while dis-
quent flow of the cement through the float collar  closed in the context of
use offshore in a sub- or shoe, and into annulus 60.  -             10
merged well, is not so limited and has equal When sufficient cement has
been pumped into     applicability onshore or wherever a remote drill pipe
38 and down into inner casing 52 to fill  cementing plug launching system
is desired. annulus 60, top dart 30 is released from plug     While the
invention has been described with container 22 by retraction of plunger 32,
after   respect to a preferred embodiment, many addi- which a displacement
fluid such as drilling mud,   15  tions, deletions and modifications may be
made. is pumped through manifold 26 after top dart 30.  For example, the
guide tube 300 may comprise Top dart 30 is displaced down drill pipe 38 to
woven wire, expanded metal or other non-solid top plug release assembly 54,
wherein it seats    sections; the guide tube may comprise a single inside
of releasing sleeve 130. Top dart 30 is   long tube instead of telescoping
sections, the similarto bottom dart 34,  having a body380 with  20   tube
being adapted, to  contract virtue of its an elastomeric sleeve 382 bonded
thereto, sleeve  construction upon contact with a dart, such con- 382
having wiper flaps 384 protruding therefrom.  struction possibly being wire
or deformable metal Nose 386 is threaded to body 380 at 388, and nose
strips, or even a corrugated construction as in nut 390 holding split lock
ring 392 on nose 386,  flexible hose; the invention may be employed being
secured thereto at threaded connection   25   with plug release mechanisms
other than those in 394. 0-ring 396 rests in annular groove 398 on the  the
preferred embodiment; more than two exterior of nose 386. O-ring 396
provides a seal  cementing plugs may be stacked and appro- between
releasing sleeve 130 and top dart 30,     priately-sized darts used
therewith for multiple- sealing off bore 154 from bore 74 above.
stage   cementing   operations   employing When a predetermined release
pressure is   30   cementing collars such as the Halliburton Ser- reached
in bore 74, a sufficient downward force is  vices Multiple Stage Cementer,
produced by reached to cause shearing of brass shear rods 138
Halliburton Services, Duncan, Oklahoma. with subsequent downward
displacement of releasing sleeve 130 to rest on bottom wall 150,  Claims
and outward expansion of lock ring 144 into   35 shallow annular recess 148
(FIG. 5). Movement of    1. A remote cementing plug launching system,
releasing sleeve 130 away from upper collet       comprising: a first
cementing plug (56) releasably fingers 104 and lugs 108 permits inward
biasing   secured to a plug release assembly 154); a second of fingers 104
away from bearing race 190, allow-  cementing plug (58) releasably secured
to said *  ing downward movement of collet sleeve 100   40   first
cementing plug; and guide tube means (300) carrying top dart 30 until
sleeve 100 bottoms on  extending from said first cementing plug to a dart
annular shoulder 92. As collet sleeve 100 moves   seat means (250) in said
second cementing plug; downward, lower collet fingers 106 encounters
characterised in that said: guide tube means is flared area 93 which
removes the radially inward  telescopingly collapsble. bias of lugs 114
into annular recess 121, resultihg   45  2. Apparatus according to claim 1,
wherein said in the movement of release adapter 120 down       guide means
(300) comprises a plurality of tele- past collet sleeve 100, and the
release of top plug  scoping sections (310, 320, 330).   - 56 with top dart
30 locked in releasing sleeve 130  3. Apparatus according to claim 1 or 2,
wherein which in turn is locked to release adapter 120,   said guide tube
means (3001 is secured to said from collet sleeve 100 and the reniainder of
top   so   first cementing plug (56). plug release assembly 54 which is
secured to        4.Apparatusaccordingtoclaim1 2or3,further cementing  head
adapter 44.                       including at least a third cementing plug
releas- As guide tube 300 is also threaded to release   ably secured to
said second cementing plug (58), adapter 120, it will move downward inside
inner   and a second guide tube means extending from casing 52 with top
plug 56, and will normally   55   said second cementing plug to a dart seat
means remain in its extended position until top plug 56  in said third
cementing plug. encounters bottom plug 58 at the float collar or    5.
Apparatus according to claim 4, wherein said shoe at the bottom of casing
52, at which point   third cementing plug dart seat means defines a bottom
section 130 will encounter bottom dart 34,  bore smaller than said second
cementing plug and retract or telescope upward relative to top   60   dart
seat means (250). plug 56, to its full extent in middle section 320,  6.
Apparatus according to claim 5, wherein the which in turn will retract or
telescope into top  second guide tube means is collapsible, and section
310. At the same time, retaining sleeve   preferably comprises a plurality
of telescoping 190 will move upwardly when encountering seat     sections. 



204 on the top of bottom plug 58. The removal of   65    7. A cementing
plug for use in cementing a well    9              EP 0167 285 B1
10 bore, comprising: a substantially cylindrical plug  8. Stopfen nach
Anspruch 7, dadurch gekenn- bore (170); and guide tube means (300) sub-
zeichnet, da[err] das besagte Fuhrungsrohr (300) eine sltially axially
disposed in said plug body and  Mehrzahl von zusammenschiebbaren
Abschnitten extending downward therefrom, characterised in  (310, 320, 330)
aufweist. that said guide tube means is telescopingly col-   5 lapsible
Revendications 8. A plug according to claim 7, wherein said guide tube
means (300) comprises a plurality of    1. Systeme a commande a distance
pour le telescoping sections (310, 320, 330).           lancement de
bouchons de cimentation, compre- 10   nant un premier bouchon de
cimentation (56) fixe Patentansprfche                                  de
fagon amovible sur un ensemble de liberation de bouchon (54), un deuxibme
bouchon de cimen- 1. Ferngesteuertes Vorschubsystem fur Zemen-   tation
(58) fix6 de fagon amovible sur le premier tierstopfen enthaltend: einen
ersten Zementier-  bouchon de cimentation et un moyen de guidage stopfen
(56), der losbar mit einer Stopfenfreigabe-   15   en forme de tube (300)
s'etendant du premier vorrichtung (54) verbunden ist, einen zweiten
bouchon de cimentation a un moyen formant Zementierstopfen (58), der l6sbar
mit dem besag-  siege de clapet (250) situe dans le deuxieme ten ersten
Zementierstopfen verbunden ist, sowie  bouchon de cimentation, caracterise
en ce que le Fuhrungsrohrmittel (300), die sich von dem besag-  moyen de
guidage formant tube pout s'6craser de ten ersten Zementierstopfen zu
Sitzmitteln (250)   20   fagon telescopique. fur
einen.Auslisekorper.in.dem. besagten zweitn    2. Appareil suivant la
revendication 1, dons Zementierstopfen erstreckt, dadurch gekennzeich-
lequel le moyen de guiage (300) estcconstitti de \~,net, daB das besagte
Fulhrungsrohr teloskopartig  plusieurs sections t6lescopiques (310, 320,
330). zusammenschiebbar ist.                             3. Appareil
suivant la revendication 1 ou 2, dans 2. Vorrichtung nach Anspruch 1,
dadurch   25  lequel le moyen de guidage en forme de tube (300) gekennzeich
net, daB das besagte Ffhrungsrohr    est fixe sur le premier bouchon de
cimentation (300) eine Mehrzahl von zusammenschiebbaren      (56).
Abschnitten (310, 320, 330) aufweist.              4. Appareil suivant la
revendication 1, 2 ou 3, 3. Vorrichtung nach Anspruch 1 oder 2, dadurch
comprenant en outre au moins un trolsieme gekennzeichnet, daB des besagte
Fuhrungsrohr   30   bouchon de cimentation fix6 de maniere amovible (300)
mit dem besagten ersten Zementierstopfen   sur le deuxieme bouchon de
cimentation (58) et un (56) verbunden ist.
second moyen de guidage en forme de tube, qui 4. Vorrichtung nach Anspruch
1, 2 oder 3,      s'etend du deuxibme bouchon de cimentation a un dadurch
gekennzeichnet, daB sie weiterhin wenig-  moyen formant siege de clapet,
situ6 dans ce stens einen dritten Zementierstopfen enthilt, der   35
troisieme bouchon de cimentation. mit dem zweiten Zementierstopfen (58)
losbar       5. Appareil suivant la revendication 4, dans verbunden ist,
sowie ein zweites Fuhrungsrohr,   lequel le moyen formant siege de clapet
du das sich von dem besagten zweiten Zementier-     troisieme bouchon de
cimentation d6limite une stopfen zu Sitzmitteln fur einen Ausl6sekorper in
lumiore interieure plus petite que le moyen for- dem besagten dritten
Zementierstopfon erstreckt.  40   mant sioge de clapet (250) du deuxieme
bouchon 5. Vorrichtung nach Anspruch 4, dadurch        de cimentation.
gekennzeichnet, daB die besagten dritten Sitzmit-  6. Appareil suivant la
revendication 5, dans tel zu einem Ausl6sekorper eine Bohrung bilden,
lequel le second moyen de guidage en forme de die kleiner ist als die
Sitzmittel fOr einen Auslose-  tube pout sc'craser et est de prif6rence
constitu6 k6rper des besagten zweiten Zementierstopfens.   45   de
plusieurs sections t6lescopiques. 6. Vorrichtung nach Anspruch- 5, dadurch
7. Bouchon de cimentation destine A Wtre utilis6 gekennzeichnet, daB das
zweite .Fihrungsrohr     donse a cimentation d'un puits de forage, compre-
zusammenschiebbar 1st und vorzugsweis eine       nant un- corps de bouchon
(170) sensiblement Mehrzahl von zusammenschiebbaren Abschnitten
cylindrique et un moyen de.guidage en forme de aufweist.
so  tube (300) dispose de maniere sensiblement axiale 7. Zementierstopfen
zur Verwendung bei der    dons ce corps do bouchon et s'etendant versle bas
Bohrlochzementierung enthaltend:                 A partir do celui-ci,
caract6rise en ce que le moyen oenen im wesentlichen zylindrischen
-Stopfen-  de guidage en forme de tube peut s'dcraser de k6rper (170) sowie
ein F0hrungorohr (300), dos im  maniere t6lescopique. wesentlichen axial in
dem besagten Stopfenkor-   55    8.. Bouchon suivant la revendication 7,
dans per angeordnet ist und von diesem nach unten     lequel le moyen de
guidage en forme de tube (300) verlauft, dadurch  gekennzeichnet, daB  das
eOt constitu6 de plusieurs sections telescopiques besagte FOhrungsrohr
teleskopartig zusammen-     (310, 320, 330). legbar ist. 60    


