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dicated by suitable gauges), the valve and any other valves in line are
opened. Owing to the fact This invention relates to a tool for use in
servic-  that the pressures on the rod are balanced, the rod ing a
component in, or a section of, a pipeline such  may now be advanced by
applying a suitable as a wellhead spool outlet. The invention is particu-
5   wrench against an exposed portion of the rod in the larly, although not
exclusively applicable to a tool  yoke-shaped part. of the tool body, the
rod being the use of which enables the installation and re-     pushed
forward so that the control plug carried at moval of a plug in a wellhead
spool outlet under     its front end is advanced through the open valve or
pressure control, though it could be useful for other  valves until it
reaches the tapped bore in the isolat- servicing operations in such a
location. The tool is  10  ing flange whereupon the rod is rotated to screw
moreover particularly intended for enabling such     the plug into place.
After checking that the well- servicing to be carried out in restricted
access     head pressure is safely isolated from the spool space
situations.                                    outlet, the valve which
requires servicing may safe- In a wellhead spool outlet or other casing
head,  ly be dismantled or repaired. tubing head or christmas tree outlet
on a wellhead,   15  After completing the valve servicing, the plug it is
often necessary to replace or service a valve,  installation procedure is
reversed, inserting the rod eg. a gate valve installed in-line. There may
be two  until its socket end engages the plug, unscrewing or three such
valves (or other equipment) installed  the plug and withdrawing it through
the open in series. In order to isolate that valve or that    valves, the
plug being carried on the end of the section of pipeline incorporating it,
a screw-thread-   20   polished rod which is readily slidable in the tool
ed bore will have been provided at the time of        body and casing under
the balanced fluid pressure installation, located in a flange situated
immediately  as explained above. upstream of the valve or pipe section;
this bore is      Wellhead spool outlet sections may be of con- intended to
receive a screw-threaded control plug    siderable size, with several
valves of 2 inch (51 which when screwed into place completely closes   25
mm) or more, in line, and in order to reach right off the wellhead pressure
from that section. This    along inside the spool section to insert a
control then enables the valve or other, equipment to be      plug it is
obviously necessary to use a sufficiently serviced or replaced as required,
quite safely be-   long rod. In some cases, the rod itself may need to
cause it is isolated from the wellhead pressure. The  be over 3 feet (912
mm) long, and of course in its fitting of the screw-threaded plug into the
tapped   30  retracted position this means that the combined isolating
flange bore and the removal of the plug    length of the tool body and its
casing must also be afterwards is carried out by means of a special tool
about the same dimension in order to accom- and it is such a tool with
which the present inven-   modate that rod length before the rod is
inserted. tion is primarily concerned.                             Where
the wellhead surroundings are clear and A tool according to the preamble of
claim 1   35   access is unrestricted, this is no problem, and a being
known. Such a tool comprises a yoke.shaped     suitably sized tool with a
solid rod of the appro- body in which is slidably and rotatably mounted a
priate length can be used. However, there are polished rod, the forward end
of which projects      situations where access space is restricted. These
beyond a mounting flange of the body and has a       situations are likely
to be found on production socket head into which a corresponding square or
40   platforms with minimum well slot centres, or an- hexagonal spigot of a
control plug, which is to be   nulus valves on land installations within
deep cel- fitted, can be inserted. The rod is surrounded by     lars. In
such situation a different type of servicing pressure-tight glands within
the body and its other  tool is required which is compact, in which there
is end extends into an elongate tubular casing fas-      a relatively short
rod which can be advanced by tened to the body, which casing can, in use,
be   45  suitable drive means and to which may be added a pressurised by
hydraulic or pneumatic pressure so     number of similar relatively short
rod extensions, as to apply an axial force on the rod to balance the  the
rod being advanced and held, in stages, whilst operating pressure of the
spool outlet. Indeed, in   successive extensions are added. some cases the
same pressure fluid is used, fed          According to the present
invention, this prob- by a tapping from the wellhead spool outlet to the
50  lem is solved by the features of the characterising rod casing.
portion of claim 1 comprising, gripping means in To use the tool, a valve
in the spool outlet is   the fixed crosshead for holding the rod against
closed, a blanking service flange is removed and     axial movement, and
one or more rod extension the service tool (with a control plug securely
held   pieces, the rod and the extension or extensions on the rod socket
end) is bolted on by means of its  55   being securely connectible
end-to-end in exact axi- end flange. The rod casing then has pressure fluid
al alignment and so as to be secured for bodily admitted to it to balance
the wellhead spool pres-   longitudinal and rotational movement there being
sure and when this balance is reached (as in-        further provided on
the fixed crosshead, safety stop 2    
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the line of the rod closely    are engaged, the collar cannot be rotated
either to behind the rear end of the rod, or the rear end of a  release the
collet or to cause it to grip. rod extension when connected to the rod, so
as to      Preferably, the safety catch is itself operated block the
rearward path of movement of the rod in  by position responsive means which
cooperate with event of failure of the gripping means to hold the   5   the
moving crosshead or its drive means to deter- rod or its extension.
mine the positions at which the safety catch means Preferably, the safety
stop means is biassed   is released. The position responsive means may be
into its blocking position so that it automatically  constituted by any
suitable device such as micro- assumes that position unless held in a
retracted   switches, but in a mechanical case may for exam- position.
Indicator means may be provided to give  10  ple comprise one or more
spring-loaded pins which a visual indication that the stop means is in its
in the predetermined positions, and only in those blocking position.
positions, can move into a respective recess when Advantageously, the
gripping means, which       that recess has moved with the moving crosshead
may comprise a collet device operable by a rotat-  into the line of the
pin. The movement of the pin or able collar, is itself provided with safety
catch   15  pins, indicating that the predetermined position has means
whereby the collet device can be operated     been reached, allows or
causes, by means of an to change its condition, ie to grip or to release
the  appropriate connection, disengagement of the safe- rod, or a rod
extension, only when the moving      ty catch. crosshead is in certain
predetermined positions,       Conveniently, the position responsive means
specifically two such positions, namely, when the   20  also includes or is
provided with a visual indicator moving crosshead is in its advanced
position with  to indicate that the tool is in one of its conditions the
rear end of the rod or its extension located    when the gripping means can
be operated. forward of the safety stop means; and when the         The rod
extensions have to be connectible very moving crosshead is in its withdrawn
position (but  accurately and  securely end-to-end for bodily lon- short of
its limit) such that the gripping means   25  gitudinal and rotary
movement, and for this pur- when operated will engage the rod or an
extension  pose each extension advantageously comprises an adjacent its
rear end which is forward of the safety  inner shank within a coaxial outer
sleeve. The stop means.                                        shank is
screw-threaded at one end and has a In either of those positions, the
operation of the  head to receive a screw driver or other tool at the
gripping means can be safely monitored whilst the   30  other. The sleeve
on the other hand has a hexag- rod is under the control of the drive means
of the  onal spigot at one end and, at the other, a tapped moving crosshead
so that there is no danger of the  section to receive the threaded portion
of an adja- rod being blown out of control. from the spool outlet  cent
extension piece and a hexagon socket to by the wellhead pressure. In
between those two      receive the hexagonal spigot of an adjacent exten-
positions of the moving crosshead when the grip-  35  sion piece. The shank
and sleeve are relatively ping means is gripped onto the rod or onto a rod
axially displaceable by a short amount to enable extension - ie. when the
drive means is being      first the hexagonal spigot of the sleeve to be
en- retracted in order that a  new extension piece may  gaged with the
socket of an adjacent rod or exten- be added, or during the tool removal
procedure     sion; then by axial movement of the shank, the when the drive
means is being advanced empty,  40  screwed connection can be made to the
corre- having just removed an extension piece, in order to  sponding other
end of the sleeve of the adjacent take-over the remaining rod or rod
extension - the  rod or extension to hold the sections rigidly to- gripping
means cannot be inadvertently operated     gether. Other shapes than
hexagonal could be because of the safety catch means, which prevents   used
for the socket and spigot, such as a square or its operation. Moreover,
even if the gripping means   45  other polygonal shape. were to slip or
fail during either of those crosshead  Such a compact yet readily
extendable tool, movement steps, no danger would result because      with
its safety means, could be used for other uncontrolled axial movement of
the rod out of the  service operations than control plug insertion. spool
outlet would be blocked by the safety stop      The invention may be put
into practice in a means.                                         50
number of ways but one specific embodiment will The safety catch means may
comprise any         now be described by way of example, with refer-
suitable catch, detente or latch which  prevents op-  ence to the drawings,
in which:- eration of the gripping means but in one embodi-      Figure 1
is a general arrangement view showing ment where the gripping means is a
collar operated    in sketched outline a servicing tool in accor- collet,
the catch mechanism may take the form of  55  dance with the  invention
when in use for install- two inter-engageable toothed members  one of
ing a control plug in a wellhead spool outlet; which is connected to the
collar and the other  of    Figure 2 is a detail view in axial section of
the which is non-rotatably mounted so that when they      servicing tool; 3
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axial section a rod extension   two guide units 23, 24 sustain the weight
of the connected at each end to adjacent rod sections;   moving crosshead
19, and any load applied to it Figure 4 is a cross-sectional view taken on
the   when turning the rod assembly, as will be ex- lines A-A of Figure 2
showing the connection      plained. This ensures that the cylinder piston
rods between the servicing tool and the end flange of   5   are not
subjected to any bending moment. the spool outlet;
The moving crosshead 19 transfers the piston Figure 5 is a cross-sectional
view on the line B-  force to the rod assembly 16 through a thrust B of
Figure 2 showing the position-responsive     bearing 28 on a hollow rod
drive adaptor 29 which means of the tool which operates the safety
allows rotation of the rod assembly whilst under catch to prevent or allow
operation of the collet  10  load. rod gripping means;
When the jacks 21, 22 are operated, the mov- Figure 6 is a cross-sectional
view on the line C-  ing crosshead 19 is thus moved forward or back C of
Figure 2 showing safety stop means behind    over a predetermined stroke
length and by this a rod end;                                        means
the rod 16 is advanced towards the isolating Figure 7 is a section on the
line D-D of Figure 5   15  flange 9 or withdrawn away from it. This must be
showing the position-responsive means between     done in stages because it
would not be possible in two predetermined positions; and
many situation to use a solid rod of the required Figure 8 is a view
similar to Figure 7 but show-  length which would need to be over 120 cms
long ing the position-responsive means in one of the   and require at least
that amount of space again predetermined positions in which the collet may
20   beyond the flange 14 of the outer valve in order to be operated.
begin feeding the rod, whereas in some situations As shown in Figure 1, a
wellhead spool outlet 1  only 2 m or so is available between the spool has
connected to it two valves 2 and 3 in the series  centerline and the cellar
wall. one or both of which are to be serviced which           The rod 16
therefore has extension pieces 17, means that they have to be  isolated
from  the   25  such as that shown in Figure 3, added to it one at a
wellhead pressure by fitting a screw-threaded con-  time, as it is
advanced. For this purpose, within the trol  plug   6   into   a
specially  provided      main crosshead 18 there is a collet gripping
correspondingly-tapped  bore 7 in an isolating       mechanism 26, manually
operated by a handle 17, flange 9 at the spool outlet. Figure 1 shows  such
a  which can grip the outside of the polished rod 16 to plug 6 being fitted
using the servicing tool 12   30   withstand any axial loading imposed on
it by the which for this purpose is bolted by studs 13 to the  wellhead
whilst it is not held by the moving cros- end flange 14 of the outer valve
3. In the lower half  shead 19. When the rod is supported on the mov- of
Figure 1, the control plug 6 held on the forward  ing crosshead 19, the
rear end of the rod is held end of a rod 16 of the servicing tool is shown
in its  by the rod drive adaptor 29 which has a hollow initial position 6A
before being advanced towards   35   hexagonal spigot 30 (see Figure 2)
which fits into a the spool outlet and also in one intermediate posi-
socket end of the rod 16 or of a rod extension 17. tion 6B having passed
through the first valve 3; and  Thus, the general procedure to advance the
rod 16 in the upper half of Figure 1 the plug 6 is shown   is to move the
rod forward by a forward stroke of [err] into place in the tapped bore 7.
the moving crosshead 18, the rear part of the rod The servicing tool 12 is
made up generally of a   40   16. is then gripped with the collet mechanism
26, main, fixed crosshead 18 which is securely bolted    the moving
crosshead 19 is retracted, a rod exten- to the valve flange 14 and a moving
crosshead 19,    sion 17 is inserted and connected to the rear end each
crosshead having a rectangular cross section    of the rod 16, and the rod
16 and extension 17 is with at diagonally opposite corners two hydraulic
advanced, and those steps are repeated, adding drive cylinder-and-piston
jacks 21, 22 and at the   45  successive rod extension pieces 18. other two
diagonally opposite corners guide rods        As shown in Figure 3, each
rod extension sec- 23 fixed to the moving crosshead and slidable in    tion
17 comprises an inner shank 31 having a sleeves 24 mounted in the main
crosshead. The        screw thread 33 at its forward end and at the other
hydraulic jacks 21, 22 and the guide rods 23 and     end a head 34 with a
hexagonal socket 35; and an their sleeves 24 are aligned parallel to the
axis of  50   outer sleeve 36, which has a hexagonal spigot 37 the rod 16
with the cylinders 21 supported by the    at its forward end and at its
other end a counter- main crosshead 18 and the pistons 22 connected
sunk bore 38 in which the shank head 34 is located to the moving crosshead
19.                          with an externally and internally threaded
bush 40 The cylinder and pistons 21, 22 are sized to     set in the bore 38
at a small distance from the produce equal power in both directions with a
55  shank head 34, and finally a hexagonal socket 42 required working
pressure of one half of the pres-   at the near end of the sleeve 36
matched to sure acting upon the polished rod 16.                receive a
hexagonal spigot 37 of the next extension Fitting closely in the main
crosshead 18, the    piece 17. To assemble an extension piece 17 to 4    
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has a corresponding rear end       a dog clutch device, the other half 61
of which is configuration, the shank 31 is moved axially inside  carried
non-rotatably but axially slidably (by a short the sleeve 36 (to the right
as viewed in Figure 3),  amount) on the collet body 55, springs urging it
out and then the whole extension 17 is presented to     of engagement with
the other clutch member 60 to the rod so that the sleeve spigot 37 is
engaged in   5   allow collet operation. When however the clutch the socket
42 of the rod. Then, using a hexagonal   member 61 is moved into engagement
with the key in the shank socket 34, the shank 31 is rotated  other clutch
half (as can happen in any relative to screw its forward end 33 into the
bush 40 of the  rotary position), the collet mechanism cannot be rod (or of
the rod extension) to lock the assembly.  operated either to release it to
make it grip. In use, metal-to-metal and elastomer seals prevent  10  The
dog clutch 60, 61 is under the control of escape of wellhead pressure along
the assembly.     position sensors so that collet operation is permit-
Referring to Figure 2, the main crosshead 18    ted only when the moving
crosshead 19 is in one contains a double pressure seal arrangement 45,
of two predetermined positions. As shown in Fig- with vent and lubricant or
injection ports- 46,     ures 5 and 7, two spring-loaded pins 63 are moun-
through which the rod 16 and its extensions 17   15  ted in the main
crosshead 18 arranged generally pass, the outside surface of the rod
sections being  tangentially to the collet body 55, their outer ends
polished to provide a good seal of the wellhead     65 being chamfered and
bearing against a respec- pressure.
tive guide rod 23 at a point within its sleeve 24, To lock the polished rod
whilst adding or re-   and each guide rod 23 has two correspondingly moving
extensions, the collet mechanism  com-   20  shaped notches 66, 67 in set
positions spaced prises, in more detail, a number of collets 50      apart
by an axial distance equal to the length of a axially located in a
rotatable cap 52 which is con-  rod extension. nected by studs to a collar
53 having. an internal     Furthermore, each pin 63 has, approximately
screwthread engaged on a thread 54 of a stationary  halfway along, its
length, a transverse through slot collet body 55 attached fast to the main
crosshead   25  64 into which fits one rounded end of a pivoted 18,
Rotation of the collar 53 and cap 52 by the    latch lever 70 the other end
71 of which either manually-operated handle 27 pulls the tapered col-
projects beyond the rear face 72 of the main cros- let 50 axially relative
to a tapered bore 56 in the  shead 18 by a small amount (Fig.7) or lies
wholly collet body 55, in which the collets 50 are located,  within the
main crosshead 18 (Fig.8) depending to effect a wedging action tightening
the collets 50   30  upon whether the respective guide pin 63 is in its
onto the rod 16.                                   inner position with the
pin end 65 bearing against It will be appreciated that, in use, pressure
an un-notched part of the guide rod 23 or in its acting on the rod 16 from
the wellhead will also    outer position with its head 65 engaged in a
notch tend to press the collets 50 axially and, through the  66/67. The end
71 of the latch lever 70 is arranged wedging action, into even tighter grip
on the rod   35  to bear axially against the movable dog clutch 16.
Nevertheless as an added safety measure, radi-  member 61 to push it,
against its spring bias, into ally arranged stops 58 are provided in the
cap 52   engagement with the other dog clutch member 60. comprising two
spring-loaded bars which move           Thus it will be appreciated that in
all positions automatically into the axial path of the rod at a   of the
moving crosshead 19 when the pins 63 are position closely behind the end of
the rod 16 or of  40  not aligned with the notches 66, 67, the heads 71 an
extension 17 unless they are otherwise held     of the latch levers 70 will
project and press the dog apart by a rod extension 17. Thus, in the remote
clutch members 60, 61 together so that collet op- event that the collets 50
do not hold the rod 16    eration is prevented. Only in the two positions
of securely, any rearward movement of the rod (and    the moving crosshead
19, one forward, the other any extensions) would be blocked by those stops
45  almost (but not quite) fully retracted, will the guide 58.
.    .              pins 63 be engaged in one of the notches 66,67 As shown
in Figure 6 a visual indication of the  (as seen in Fig.8) to retract the
ends 71 of the latch position of the stops 58 is provided by pin exten-
levers 70 and allow the dog clutch members 66, 61 sion 59 at the radially
outer ends which in the non-  to become disengaged to permit collet
operation. operative condition project beyond the circumfer-  50
Moreover, the other ends 76 of the pins 63 (remote ence of the cap 52 and
which when the stops are    from the ends 65) will be visible projecting
into operative will not be seen.                         recesses 77 in the
main crosshead body 18 (see A further safety feature is provided for
ensuring  Figures 5,7 and 8) when the pins 63 are not en- that the collet
mechanism cannot be operated in-    gaged in either of the guide rod
recesses 66, 67, advertently except when it is safe to do so. This is  55
ie. when the collets cannot be operated, providing shown in Figures 2 and
in Figures 5, 7 and 8. In    yet another visual indication of the condition
of the order to prevent rotation of the collet operating   safety device.
collar 53, (Fig. 2) there is bolted to it one half 60 of  The detailed
operation of the tool to fit a con- 5    
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follows. First a plug 6 of the    added extension piece 17 to be advanced
with a [err] size is inserted in the hexagonal socket at  forward stoke of
the moving crosshead. the forward end of the rod 16 and having closed
It will be appreciated that the only time when one or both valves 2, 3, the
main crosshead 18     the operator needs to have access between the with
the guide units 23, 24 prior assembled, is   5   moving crosshead 19 and
the main crosshead 18 bolted to the valve flange 14. An adaptor may be   is
when putting in a new extension 17. In this provided to enable connection
of the crosshead to  condition not only are the stops 58 safely in posi-
different sizes of flanges of different pressure rated  tion behind the rod
but the collet mechanism 26 equipment. The cylinder units 21, 22 and moving
cannot be inadvertently operated to release the rod crosshead 19 are then
assembled. Hydraulic lines  10  16 because with the moving crosshead 19
fully are connected between the cylinder 21 and a         retracted, the
recesses 66 will be beyond the guide pump (with pressure gauge and control
valves), a    pins 63. All other advancing and connecting oper- two-speed
manual pump being recommended for         ations are done by or through the
moving cros- sensitive control of the rod 16. Then the drive     shead 19
from an entirely safe region. adaptor 29 in the centre of the moving
crosshead   15  These steps are repeated adding as many ex- 19 is engaged
in the rod 16 and the pressures      tensions 17 as necessary until the
plug 6 reaches balanced between the wellhead and the cylinders    the bore
7 when the drive adaptor 29 is rotated so that the valve(s) 2, 3 may be
opened. The        using a wrench (whilst keeping forward pressure on
moving crosshead 19 is then pumped forward to      the moving crosshead 19)
to screw the plug 6 full stroke until the notches 6, 7 come into line with.
20  home into the isolating bore 7. The tool 12 may the guide pins 63
causing the latch levers 70 to    then be removed and whatever servicing
operation retract to disengage the dog clutch 60,61 and allow  is required
carried out. collet operation by moving the handle 27 clockwise     Thus,
at all times when the rod 16 is not under (Fig.6) to tighten the collets
onto the rod.       the control of the moving crosshead 19, not only is The
pressure is then bled in the cylinders 21   25  it gripped by the collet
mechanism but the stops and a visual check made that the collets have
58 would prevent any substantial rearward move- gripped the rod, after
which the drive adaptor 29 is  ment and the safety catches prevent collet
opera- detached from the rod 16 and the moving cros-       tion. shead 19
is pumped back. As the drive adaptor 29       Removal of the plug 6 is
essentially the re- moves away from the stops 58 they will move   30  verse
of this above procedure, the stops 58 and radially inwards automatically to
block, the axial  safety devices again acting to ensure adequate path to
rearward of the rod, thereby providing a fail  safety when the rod
extensions are removed in safe in event of the collets 50 not gripping ade-
turn. When the moving crosshead 19 is retracted to quately. Moreover,  as
soon as the moving cros-    withdraw the rod, and the recesses 66 has
become shead 19 begins moving back the guide pins 63   35  aligned with the
pins 63 (before the moving cros- will be moved out of the notches 67 and
operate    shead 19 is fully retracted), the collet is operated to the
latch levers 70 to prevent any movement of the  grip the rod or rod
extension within the main cros- collet operating collar 53 and its handle
27.      shead. At this stage, the extension 17 is then When the moving
crosshead is fully retracted,   secured to the drive adaptor 29 of the
moving rod extension 17 can be inserted by hand be-  40  crosshead, by
means of a capscrew  passed tween the drive adaptor 29 and the rod end, and
through the hollow bore of the drive adaptor. This the extension 17 is
connected to the drive adaptor  is to ensure that when the moving crosshead
19 is 29 by aligning its socket 42 with the drive hexagon  subsequently
retracted further, it pulls the exten- spigot 30 of the adaptor. The,
extension 17 is     sion 17 off the rod 16 (or other extension). Without
supported adequately by this push-on connection   45  the use of a capscrew
in this way, if the extension without needing to be held further by hand.
The     17 separated from the drive adaptor 29 when the moving crosshead 19
is then pumped forward a        latter is retracted, the extension 17 would
have to little to advance the extension 17 which is pressed  be pulled off
the rod by hand, which might be between the stops 58 which are chamfered to
hazardous. cause them to spring apart, and the extension is  50   When the
moving crosshead is retracted fur- brought up to the end of the rod where
the internal  ther to its fully retracted position, as soon as the bolt 31
is connected to the rod by rotating it by  rod extension disconnects from
the rod 16 (or other means of a wrench passed through the hollow bore
extension), the stops 58 will automatically move of the drive adaptor 29.
The moving crosshead 19   inwardly to their blocking position until prised
apart is now in a position where it can take up the   55  again by the
adaptor 29 as the moving crosshead pressure, and the notches 66 are aligned
with the   19 is brought forward to take over control of the guide pins 63
to allow the collet mechanism to be   next rod extension. operated to
release the rod 16 and allow it and the    Again therefore, at no time does
the operator 6    
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access by hand between the moving         safety stop means comprises
radially ar- and main crossheads except when the stops 50 are       ranged,
spring-loaded bars (58) which move in their safety position and the collet
mechanism 26   automatically to bring their ends into the axial is
inoperable.                                         path of the rod unless
they are held apart by a The tool is suitable for up to 10,000 psi ( 68   5
rod extension. bars ) pressures, but could be designed for even higher
pressures, and can be assembled and op-     4. A tool as claimed in any one
of claims 1 to 3, erated by a single person, though assistance would     in
which indicator means (59) is provided to be required to lift the main
crosshead 18 up to the    give a visual indication that the stop means is
valve flange 14 on initial installation.       10      in its blocking
position. Variations are of course possible in the con- struction of the
end stops behind the rod, and in  5. A tool as claimed in any one of claims
1 to 4, the safety devices for preventing collet operation at  in which the
gripping means comprises a collet any position other than the predetermined
posi-        device (50,52) operable by means of a rotat- tions, any
suitable alternative mechanisms being   15  able collar (53). readily
achievable. Also, the position-responsive means could be provided by
micro-switches or any   6. A tool as claimed in any one of claims 1 to 5,
other suitable means.                                  in which the
gripping means is itself provided Whilst the tool has been described for
control      with safety catch means (60,61) whereby the plug insertion and
removal, the rod could of course   20  gripping means can be operated to
change its be used as a drive rod for other purposes such as      condition
from one of gripping or not gripping for milling a port in tubing inside a
blow-out pre-    i.e. in order to release or to grip the rod, or a venter,
riser or spool under pressure control, or for  rod extension, only when the
moving cros- milling through a valve gate.                          shead
is in certain predetermined positions. 25 Claims
7. A tool as claimed in claim 4, in which the safety catch means comprises
two inter-en- 1. A pipeline servicing tool comprising a fixed
gageable toothed members one (60) of which crosshead (18) which can be
mounted axially   .    is connected to the gripping means operating aligned
on the end of a pipeline such as  a   30    arrangement and the other (61)
of which is wellhead spool outlet (3), the fixed crosshead
non-rotatably mounted so that when they are accommodating an axially
slidable and rotat-       engaged, the operating arrangement cannot be able
rod (16), a movable crosshead (19) con-        operated either to release
the gripping means nected to the fixed crosshead with fluid pres-      or
to cause it. to grip. sure operable drive means for advancing and   35
retracting the moving crosshead. in the axial   8  A tool as claimed in
claim 6 or claim 7, in direction of the rod characterized by gripping
which the safety catch is itself operated by means (26) in the fixed
crosshead for holding       position responsive means (63) which coop- the
rod against axial movement, and one or          erate with the moving
crosshead or its drive more rod extension pieces (17), the rod and   40
means to determine the positions at which the the extension or extensions
being, securely        safety catch means is released. connectible
end-to-end in exact axial alignment for bodily longitudinal and rotational
move-    9. A tool as claimed in claim 8, in which the ment, there being
further provided on the fixed     position responsive means comprises at
least crosshead, safety stop means (58) movable  45       one spring-loaded
pin (63) mounted in the into the line of the rod closely behind the rear
fixed crosshead and engageable with a guide end of the rod, or the rear end
of a rod           rod (23) of the movable crosshead, the guide extension
when connected to the rod, so as to      rod having axially spaced means
(66,67) which block the rearward path of movement of the          cooperate
with the spring-loaded pin to cause rod in event of failure of the gripping
means to  50  the latter to operate the safety catch. hold the rod or its
extension. 10. A tool as claimed in claim 9, in which the or 2. A tool as
claimed in claim 1, in which the          each spring-loaded pin engages a
pivotally safety stop means is biassed into its blocking      mounted latch
lever (70) arranged to cooperate position so that it automatically assumes
that  55  with one of the two inter-engageable toothed position unless held
in a retracted position.       members of the safety catch means. 3. A tool
as claimed in claim 2, in which the       PatentansprUche 7    11
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have to have access by hand between the moving           safety  stop
means comprises radially ar- and main crossheads except when the stops 50
are         ranged, spring-loaded bars (58) which move in their safety
position and the collet mechanism 26     automatically to bring their ends
into the axial is inoperable.
path of the rod unless they are held apart by a The tool is suitable for up
to 10,000 psi ( 68    5   rod extension. bars ) pressures, but could be
designed for even higher pressures, and can be assembled and op-       4. A
tool as claimed in any one of claims 1 to 3, erated by a single person,
though assistance would       in which indicator means (59) is provided to
be required to lift the main crosshead 18 up to the      give a visual
indication that the stop means is valve flange 14 on initial installation.
10      in its blocking position. Variations are of course possible in the
con- struction of the end stops behind the rod, and in    5. A tool as
claimed in any one of claims 1 to 4, the safety devices for preventing
collet operation at    in which the gripping means comprises a collet any
position other than the predetermined posi-          device (50,52)
operable by means of a rotat- tions, any suitable alternative mechanisms
being   15    able collar (53). readily achievable. Also, the
position-responsive means could be provided by micro-switches or any     6.
A tool as claimed in any one of claims 1 to 5, other suitable means.
in which the gripping means is itself provided Whilst the tool has been
described for control        with safety catch means (60,61) whereby the
plug insertion and removal, the rod could of course   20  gripping means
can be operated to change its be used as a drive rod for other purposes
such as        condition from one of gripping or not gripping for milling a
port in tubing inside a blow-out pre-      i.e. in order to release or to
grip the rod, or a venter, riser or spool under pressure control, or for
rod extension, only when the moving cros- milling through a valve gate.
shead is in. certain predetermined positions. 25 Claims
7. A tool as claimed in claim 4, in which the safety catch means comprises
two inter-en- 1. A pipeline servicing tool comprising a fixed
gageable toothed members one (60) of which crosshead (18) which can be
mounted axially          is connected to the gripping means operating
aligned on the end of a pipeline such as a   30      arrangement and the
other (61) of which is wellhead spool outlet (3), the fixed crosshead
non-rotatably mounted so that when they are accommodating an axially
slidable and rotat-         engaged, the operating arrangement cannot be
able rod (16), a movable crosshead (19) con-          operated either to
release the gripping means nected to the fixed crosshead with fluid pres-
or to cause it to grip. sure operable drive means for advancing and   35
retracting the moving crosshead in the axial     8. A tool as claimed in
claim 6 or claim 7, in direction of the rod characterized by gripping
which the safety catch is itself operated by means (26) in the fixed
crosshead for holding         position responsive means (63) which coop-
the rod against axial movement, and one or           erate with the moving
crosshead or its drive more rod extension pieces (17), the rod and   40
means to determine the positions at which the the extension or extensions
being securely            safety catch means is released. connectible
end-to-end in exact axial alignment for bodily longitudinal and rotational
move-      9. A tool as claimed in claim  8, in which the ment, there being
further provided on the fixed       position responsive means comprises at
least crosshead, safety stop means (58) movable   45        one
spring-loaded pin (63) mounted in the into the line of the rod closely
behind the rear     fixed crosshead and engageable with a guide end of the
rod, or the rear end of a rod              rod (23) of the movable
crosshead, the guide extension when connected to the rod, so as to
rod having axially spaced means (66,67) which block the rearward path of
movement of the            cooperate with the spring-loaded pin to cause
rod in event of failure of the gripping means to  so  the latter to operate
the safety catch. hold the rod or its extension. 10. A tool as claimed in
claim 9, in which the or 2. A tool as claimed in claim  1, in which the
each spring-loaded pin engages a pivotally safety stop means is biassed
into its blocking        mounted latch lever (70) arranged to cooperate
position so that it automatically assumes that  55   with one of the two
inter-engageable toothed position unless held in a retracted position.
members of the safety catch means. 3. A tool as claimed in claim  2, in
which the        PatentansprUche 7    13                 EP 0 338 165 B1
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Vorrichtung zur Instandhaltung von Rohrleitun-       5, bei der die
Klemmeinrichtung selbst mit gen, die umfalt: einen feststehendeh Kreuz-
einer Sicherheitsarretiereinrichtung  (60, 61) kopf (18), der axial
fluchtend am Ende einer         versehen ist, wodurch die Klemmeinrichtung
Rohrleitung, wie zum Beispiel eines Schieber-   5    so betatigt werden
kann, daB sie ihren Zustand auslasses (3) eines Bohrlochkopfes, - ange-
vom Einklemmen zum Nicht-Einklemmen, d.h. bracht werden kann, wobei der
feststehende           um die Stange oder eine Stangenverlangerung
Kreuzkopf eine axial verschiebbare und dreh-         einzuklemmen oder
freizugeben, nur andert, bare Stange (16) aufnimmt, einen beweglichen
wenn der bewegliche Kreuzkopf sich in vorge- Kreuzkopf (19), der durch eine
flUssigkeits-  10     gebenen Stellungen befindet. druckbetriebene
Einrichtung mit dern festste- henden Kreuzkopf verbunden ist, die den be-
7. Vorrichtung nach Anspruch 4, bei der die Si- weglichen Kreuzkopf axial
zu der Stange vor-         cherheitsarretiereinrichtung  zwei  ineinander
schiebt und zurOckzieht, gekennzeichnet durch        eingreifende gezahnte
Teile umfalt, von denen eine Klemmeinrichtung (26) im feststehenden   is
eines (60) mit der die Klemmeinrichtung betati- Kreuzkopf, die die Stange
gegen axiale Bewe-         genden Anordnung verbunden ist, und deren gung
festhalt, und ein oder mehrere Stangen-         anderes (61) nicht-drehbar
angebracht ist, so verlangerungsstOcke (17), wobei die Stange
daB, wenn sie im Eingriff sind, die Betatigungs- und die Verlangerung oder
die Verlangerungen         anordnung nicht betatigt werden kann, um die
sicher Ende an Ende und genau axial fluchtend   20   Klemmeinrichtung zu
losen oder klemmen zu miteinander verbunden werden k6nnen und
lassen. geschlossen Langs- und Drehbewegung aus- fUhren konnen, wobei der
feststehende Kreuz-     8. Vorrichtung nach Anspruch 6 oder Anspruch 7,
kopf weiterhin mit Sicherheitssperreinrichtun-       bei der die
Sicherungsarretierung selbst durch gen (58) versehen ist, die sich kurz
hinter dem    25  eine stellungsansprechende Einrichtung (63) hinteren Ende
der Stange oder dem hinteren           betatigt wird, die mit dem
beweglichen Kreuz- Ende einer Stangenverlangerung in den Weg
kopf oder dessen Vortriebseinrichtung zusam- der Stange bewegen k6nnen, um
so den Weg             menwirkt und die Stellungen, an denen die der Stange
fUr RUckwirtsbewegungen zu ver-           Sicherungsarretiereinrichtung
gel6st wird, be- sperren, falls die Klemmeinrichtung die Stange   30
stimmt. oder ihre Verlangerung nicht halten solite. 9. Vorrichtung nach
Anspruch 8, bei der die stel- 2. Vorrichtung nach Anspruch 1, bei. der die
Si-        lungsansprechende Einrichtung wenigstens ei-
cherheitssperreinrichtung in ihre Sperrstellung      nen federgespannten
Stift (63) umfaft, der so gedrUckt wird, so daB sie automatisch diese   35
im  feststehenden Kreuzkopf angebracht ist, Stellung einnimmt, wenn sie
nicht in zurUckge-       daB er in einen FUhrungsstab (23) des bewegli-
zogener Stellung gehalten wird. tisch diese          chen Kreuzkopfes
eingreifen kann, wobei der Stellung einnimmt, wenn sie nicht in zurUckge-
FUhrungsstab mit axialem Abstand angeordne- zogener Stellung gehalten wird.
te Einrichtungen (66, 67) hat, die mit dem 40      federgespannten  Stift
zusammenwirken und 3. Vorrichtung nach Anspruch 2, bei der die Si-
bewirken, daB letzterer die Sicherungsarretie- cherheitssperreinrichtung
radial angeordnete,       rung betatigt. federgespannte Riegel (58) umfaBt,
die ihre Enden automatisch in den axialen Weg der         10. Vorrichtung
nach Anspruch 9, bei der ein oder Stange bewegen, wenn sie nicht. in
zurUckge-   45    jeder federgespannte Stift in einen schwenkbar zogener
Stellung gehalten werden.                    angebrachten Arretierhebel
(70) eingreift, der mit einem dpr ineinander /greifenden gezahn- 4.
Vorrichtung nach einem der Anspruche 1 bis           ten Teile der
Sicherheitsarretiereinrichtung zu- ?, die mit einer Anzeigeeinrichtung (59)
verse-      sammenwirkt. hen ist, die optisch anzeigt, ob die Sperrein-
so richtung in ihrer Sperrstellung ist.             Revendications 5.
Vorrichtung nach einem der AnsprUche 1 bis        1. Outil d'entretien
d'une conduite, comportant 4, bei der die Klemmeinrichtung eine Klemm-
une traverse fixee (18) qui peut se monter, hOlsenvorrichtung (50, 52)
umfaft, die mittels  55   axialement alignee, sur l'extr6mit6  d'une eines
drehbaren Kranzes (53) bewegt werden           conduite telle qu'une
embouchure (3) de man- kann.
chette a brides de tate de puits, la traverse fixe logeant une tige (16)
pouvant coulisser 8    15                 EP 0 338 165 B1
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qu'une traverse mobile (19) reli6e a la traverse     par quoi les moyens de
saisie ne peuvent fixe par des moyens d'entrainement, manoeu-
manoeuvrbr pour modifier leurs conditions a vrables par un fluide sous
pression, pour faire      partir d'une situation de saisie ou d'une situa-
avancer et reculer la traverse mobile selon la   5   tion de non-saisie,
c'est-a-dire pour lib6rer ou direction axiale de la tige, outil caract6rise
par   saisir la tige, ou une extension de la tige, que des moyens de saisie
(26) dans la traverse fixe      si la traverse mobile se trouve dans
certaines pour maintenir la tige a lencontre d'un d6pla-      positions
pr6determin6es. cement axial, et par une ou plusieurs rallonges de tige
(17), la tige et la rallonge ou les rallon-   10  7. Outil comme revendiqu6
dans la revendication ges pouvant 6tre connect6es, de facon sOre,
4, dans lequel les moyens de couplage de bout a bout en alignement axial
exact pour           s6curit6 sont constitu6s de deux elements prendre un
mouvement d'ensemble longitudi-           dent6s qui peuvent venir en prise
l'un dans nal et de rotation, etant precis6 qu'en outre,       I'autre,
dont l'un (60) est connect6 au dispositif sur la traverse fixe, sont pr6vus
des moyens   15    de manoeuvre des moyens de saisie et dont (58), formant
but6e de s6curit6, qui peuvent se     l'autre (61) est mont6 sans libert6
de rotation, d6placer pour venir sur le chemin de la tige,        de sorte
que, lorsqu'ils sont en prise, le dispo- immediatement derriere l'extr6mit6
arriere de        sitif de manoeuvre ne peut etre manoeuvr6 ni la tige, ou
derriere l'extr6mite arriere de la       pour liberer les moyens de saisie
ni pour les rallonge de tige si elle a ete connect6e a la  20    faire
saisir la tige. tige, de facon a bloquer le chemin, vers l'arrie- re, du
d6placement de la tige en cas de d6fail-  8. Outil comme revendique dans la
revendication lance des moyens de saisie prevus pour main-         6 ou 7,
dans lequel le couplage de s6curite est tenir la tige ou sa rallonge.
Iui-meme manoeuvre par des moyens (63) qui 25      sont sensibles a la
position et cooperent avec 2. Outil comme revendiqu6 dans la revendication
la traverse mobile ou avec ses moyens d'en- 1, dans lequel les moyens de
but6e en s6curi-        trainement pour determiner les positions aux- te
sont contraints en direction de leur position     quelles les. moyens de
couplage de s6curit6 de blocage de sorte qu'ils prennent automati-
sont d6coupl6s. quement cette position a moins. .d'Otre retenus   30 en
position retractee.                           9. Outil comme revendiqu6
dans la revendication 8, dans lequel les moyens sensibles a la posi- 3.
Outil comme revendiqu6 dans la revendication         tion sont constitu6s
d'au moins une broche 2, dans lequel les moyens de but6e en s6curi-
(63) contrainte par ressort, mont6e sur la tra- t6 sont constitues de
barraux (58) qui sont   35     verse fixe et pouvant venir en prise avec
une dispos6s radialement, sont contraints par res-      tige de guidage
(23) de la traverse mobile, la sort et se d6placement automatiquement pour
tige de guidage presentant des moyens (66 ou amener leurs extr6mit6s sur le
chemin axial de       67), axialement espac6s, qui cooperent avec la la
tige a moins d'etre retenus en dehors par un      broche contrainte par
ressort pour amener cet- prolongement de la tige.                    40
te derniere a manoeuvrer le couplage de s6- curite. 4. Outil comme
revendiqu6 dans l'une quelcon- que des revendications 1 a 3, dans lequel
des    10. Outil comme revendiqu6 dans la revendication moyens (59) formant
indicateurs sont pr6vus          9, dans lequel la broche, ou chaque
broche, pour donner une indication visuelle que les   45     contrainte par
ressort vient en prise avec un moyens de butee sont dans leur position de
levier de pene (7o) mont6 avec liberte de blocage.
pivotement et dispos6 pour coop6rer avec l'un des deux el6ments dent6s, qui
peuvent venir 5. Outil comme revendiqu6 dans 1Iune quelcon-            en
prise l'un dans I'autre, des moyens de que des revendications 1 a 4, dans
lequel les   so   couplage de s6curit6. moyens de saisie sont constitu6s
d'un~disposi- tif a douille de serrage (50,52) manoeuvrable au moyen d'une
couronne (53) qui peut 8tre entrain6e en rotation. 55 6. Outil comme
revendiqu6 dans l'une quelcon- que des revendications 1 a 5, dans lequel
les moyens de saisie sont eux-memes munis de 9    


