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ARRANGEMENT FOR FASTENI NG A PI STON- CYLI NDER ARRANGEMENT AND METHOD FOR
REPLACI NG SEALI NGS THEREI N. The present invention relates to an apparatus
for mounting a piston-cylinder s arrangenent in a derrick, conprising two
or nore hydraulic piston-cylinder arrangements for raising and |owering a
yoke which travels on guide rails in the derrick itself in accordance with
the preanbl e OWOSPE#M4T 1, and a nmethod of changi ng gaskets in PRFAOIYPM2%
pi ston-cyl i nder arrangenent according to the preanble of claim5. 10 A -
derrick structure which was devel oped in 1987 by the present inventor and
whi ch has shown great prom se enbodies the RanRig TM concept. Two hydraulic
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10 A derrick structure which was developed in 1987 by the present inventor and which has
shown great promise embodies the RamRig ™ concept. Two hydraulic piston-
cylinder arrangements are used in the derrick for raising and lowering the drill string.
The cylinders operate between the drill floor and a yoke which wravels on guide rails in
the derrick itself. The advantages of this concept are numerous. Among the most

15 important are that is possible to place the drill floor at a higher level than the platform
floor, that a derrick may be constructed having a significantly lower air resistance, and
that a higher level of safery and longer lifetime are attained for the most expensive
components of the derrick. -

20 Since it is possible to position the drill floor higher than the platform floor, pipe
handling is significantly simplified. There is no longer any need to arrange the pipe
handling equipment at a high level in the derrick. All pipe handling equipment may be
placed on the platform floor and the drill floor.

25 US 4,341,373 shows a similar derrick structure, where a jroke is slidaEiy mounted on
guide rails and is raised with the aid ofa plurality of piston-cylinder arrangements. A
travelling block is suspended from the yoke by a plurality of wire lines. In the travelling
b_lock is mounted the top drive.

30 The object of the present invention is to solve an important practical problem in the
realization of the RamRig TM concept. This problem consists of the need to
periodically change gaskets on the piston and/or cylinder in the piston-cylinder
arrangement. This is very important with respect to safety. By means of the features
disclosed in the characterizing clause of the subsequent claim I, and the method in

35  accordance with the characterizing clause of claim 5, we have succeeded in providing a
simple mounting apparatus for the cylinder which permits rapid and uncomplicated
changing of the gaskets.



handl i ng equi pnment at a high level in the derrick. Al pipe handling

equi pnent nmay be placed on the platformfloor and the drill floor. 25 US
4,341,373 shows a simlar derrick structure, where a yoke is slidably
mounted on guide rails and is raised with the aid of a plurality of

pi ston-cyl i nder arrangenents. A travelling block is suspended fromthe yoke
by-a plurality of wire lines. In the travelling block is nounted the top
drive. 30 .Thwoobpssat of the present invention is to sol ve arCT/NQ2VG0025
practical problemin the realization of the RanRig[err] concept. This
probl em consi sts of the need to periodicagly change gaskets on the piston
and/or cylinder in the piston-cylinder arrangenent. This is very inportant
with respect to safety By nmeans of the features disclosed in the
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providing a wms.ml ng apparatus for the cylinder which permts rapid
and unconpl i cated changi ng of the gaskets. WO 97/ 23347

PCT/ NOB7/ 090252 | shows a RamRigT™™ detrick in every essential detail;
Figure 2 shows the derrick schemaatically, viewed from the side;

Figure 3 shows the derrick schematically, viewed from the front, with the top drive in its
10 lowermost position;

Figure 4 shows the derrick schematically, viewed from the front, with the top drive in its
uppermost position;

1s Figures 5 - 7 showa section of the derrick and the drill floor and illustrate the lowering
of one of the cylinders in sequence; and '

Figures 8 - 13 show in detail the apparatus for mounting the cylinder and illustrate in
detail the solution for this mounting process.

20
Figure 1 shows a derrick 1 positioned on a drill floor. Drill floor 2 is arranged at a

higher level than the platform floor 3, enabling the pipe handling equipment 4 to be
placed mainly between the platform floor 3 and drill floor 2. Derrick | is generally
gantry-shaped, having gantry legs 5, 6. Guide rails 7 for a yoke 8 and a top drive 9 run

25 along each gantry leg 5, 6. Hydraulic piston-cylinder arrangements 10 and 11 are
positioned so as to extend along each gantry leg 5, 6, and operate between drill dloor 2
and yoke 8, for moving yoke 8 vertically along guide rails 7.

The yoke 8 is i:rovided with a plurality of sheaves 12, preferably four, for running the

30 wire lines 13. Wire lines 13 extend from drill floor 2 along each gantry leg 5, 6, over
sheaves 12 and down to top drive 9. By retracting and extending the piston-cylinder
arrangement 10, 11, it is thereby possible to raise and lower top drive 9.

In Figures 2, 3 and 4 the function of the hoisting system is seen most clearly. In

35 Figures 2 and 3 the piston-cylinder arrangement 10, 11 is shown in a completely
retracted state. Top drive 9 is then at its lowermost position, quite close to the drill
floor. Yoke 8 is at the upper end of the piston-cylinder arrangement.



The invention wll now be explained in greater detail wth reference to the
encl osed drawi ngs, where s Figure | shows a RanRig[err] derrick in every
~essential detail; Figure 2 shows the derrick schemaatically, viewed from
the side; Figure 3 shows the derrick schematically, viewed fromthe front,
with the top drive in its 10 | owernost position; Figure 4 shows the derrick
schematically, viewed fromthe front, with the top drive inits ug er nost
position; 15 MQW8¥MI5 - 7 show a section of the derrick andP¢H¥ 51’9‘%
floor and illustrate the | owering of one of the cylinders in sequence; and
Figures 8 - 13 show in detail the apparatus3for nounting the cylinder and .
illustrate in detail the solution for t.his nounting process. 20 Figure |
shows a derrick | positioned on a drill floor. Drill floor 2 is arranged at
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There may, for example, be as many as eight wire lines 13 arranged in the hoisting
apparatus described above, with the wire lines being strung two by two in their

10 respective tracks over the same sheave 12. On yoke 8 four sheaves are arranged in pairs
at each end of yoke 8. Wire lines 13 are thus atranged in two sets 13a and 13b,
extending from attachment points 14a and 14b at drill floor 2, over sheaves 12 and
down to top drive 9. Attachment points 14a and 14b are spaced apart horizontally by a
distance corresponding approximately to the length of yoke 8.

15 o

Figures 5 - 7 provide a schematic illustration of the lower portion of derrick 1 and drill

floor 2. Here are also shown the piston-cylinder arrangements 10, 11, yoke 8 with

sheaves 12 and top drive 9. Wire lines 13 run from drill floor 2 over their réspective

sheaves 12 and down to top drive 9.

20 _
Each piston-cylinder arrangement 10, 11 consists of a ¢ylinder 20 and a piston 21
having piston rod 22. Cylinder 20 is secured at one end thereof to drill floor 2, while
piston rod 22 is attached to yoke 8. Piston 21 divides the cylinder into two chambers. a
lower chamber and an upper chamber. The lower chamber is circular-cylindrical and

25 delimited only by the walls of cylinder 20 and the lower end surface 25 of the piston.
The upper chamber is also delimited by the walls of cylinder 20, but in addition is
bounded by piston rod 22 and the upper annular surface 26 of piston 21. the piston is
further provided with one or more gaskets 27, and the cylinder comprises an end cover
(not shown) with a gasket (not shown) for sealing off cylinder 20.

30 ' '
Cylinder 20 is suspended in a support pipe 28 in a suspension device 29 at the upper end ‘
of support column 28. Feed lines 30 for supplying hydraulic fluid to cylinder 20 are
inserted through an opening in the lower end of the support column. Support column 28
is, on its part, fixed in place with the aid of a mounting apparatus 31 (not shown in

35 Figures 5 - 7) at drill floor 2. This mounting apparatus 31 is illustrated in detail in
Figures 8 -13, which figures show a detailed section at drill floor 2.



and yoke 8, for noving yoke 8 vertically along guide fails 7. The yoke 8 is
provided with a plurality of sheaves 12, preferably four, for running the
30 wire lines 13. Wre lines 13 extend fromdrill floor 2 along each gantry
leg 5, 6, over sheaves 12 and down to top drive 9. By retracting and
extending the piston-cylinder arrangement 1 0. 1 1, it is thereby possible
to raise and lower top drive 9. In Figures 2, 3 and 4 the function of the
hoi sting systWeh9v/283dten nost clearly. In 35 Figures 2 and 3p¢iyR097/00025

pi ston-cylinder arrangenent 10, 11 is shown in a conpletely retracted
state. Top drive 9 is then at its | owernogt position, quite close to the
drill floor. Yoke 8 is at the upper end of the piston-cylinder arrangenent.
WD 97/ 28347 Figure 8 shows cylinder 20 with support column 28 mounted in drill flooPCT/THORBHR0025
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apparatus 31 is in assembled state, a locking ring 34 is engaged with groove 33.
Locking ring 34 also rests against drill floor 2, either directly or via a structure firmly
connected with drill floor 2. To permit the attachment and removal of locking rmg 34,
10 thering 34 is separated into two or more segments.

Radially exterior to locking ring 34is provided a saféty ring 35 which is also separated
into two or more segments. Safety ring 35 is adapted to hold locking ring 34 in
engagement with groove 33 in flange 32, and thus fills out a gap 36 between locking .'

15 ring 34 and a fixing device 37, which is firmly connected with drill floor 2. To prevent
safety ring 35 from moving upwards and thus out of gap 36, a locking means 38, also
divided into two or more sections, is arranged over said ring.

Locking means 38 may be secured to fixing device 37 with the aid of, for example, a
20 plurality of bolts 39.

With the aid of Figures 5 - 13, the method of changing piston gaskets 27 and the gasket
for cylinder 20 at the upper end thereof will now be explained. First, yoke 8 is locked
securely to its guide rails 7 in derrick 1 so as to relieve the downward-directed force of

25 the piston-cylinder arrangement 10, 11. Then the mounting apparatus 31 is loosened,
first by unscrewing bolts 39 to enable the removal of locking means 38. This results in
the situation depicted in Figure 9. Lowermost in Figure 9 is shown the locking means
38, now removed. Above this is the remainder of the mounting apparatus 31 shown in

plan view, where fixing device 37 is now visible. At the top of Fxgure 9, this is
30 illustrated in elevation and in cross-section.

Now it is possible to lift saféty ring 35 out of gap 36. This is illustrated in Figure 10,
where safety ring 35 is shown at the bottom and the remainder of the mounting
apparatus is shown thereabove in plan view and in elevation, respectively.

35 '
Now the locking ring 34 is exposed. However, it is now clamped between the upper
wall of groove 33 and drill floor 2. Cylinder 20 and support column 28 must thus be



There may, for exanple, be as many as eight wire lines 13 arranged in the
hoi sti ng apparatus descri bed above, with the wire lines being strung two by
two in their 10 respective tracks over the sane sheave 12. On yoke 8 four
sheaves are arranged in pairs at each end of yoke 8. Wre lines 13 are thus
arranged in two sets 13a and 13b, extending from attachnent points 14a and

14b at drill floor 2, _over sheaves 12 and down to top drive 9 nt
poi nts 1l4a andWO2H2EHT spaced apart horizontally by a di stancsc“qwms

correspondi ng approximately to the length of yoke 8. 15 Figures 5 - 7
provide a schematic illustration of the |oWer portion of derrick | and
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is also delimted by the walls of cylinder 20, but in addition is
In Figure 12 is shown the situation after locking ring 34 has been removed, where

locking ring 34 is shown lowermost in Figure 12 and the remaining part of the mounting
10 apparatus is shown thereabove in plan view and in elevation, respectively. An enlarged
section of the remaining part of mounting apparatus 31 is also shown at top, right, in
_Figure 12, '

When the mounting apparatus for support column 28 has now been loosened, the
15 support column 28 with cylinder 20 may be lowered downward in relation to drill floor
* 2. This lowering may be done, for example, by controlled release of the pressure on the
top side 26 of piston 21. Said lowering may be carried out until piston 21 rests against
the end cover of cylinder 20. Now the end cover must be removed in order for cylinder
20 to be drawn off piston 21. To hold cylinder 20 during the removal of the end cover,
20 some form of hoisting or lifting apparatus, for example, a jack 40, must be provided.

After cylinder 20 has been drawn completely off piston 21, the gaskets 27 on piston 21
may be changed in a conventional manner. Gaskets in the end cover of cylinder 20 and
any gaskets at the upper end of the cylinder may also be changed in a conventional

2%  manner.

In remounting of cylinder 20, it is lifted up and drawn down over piston 21 with the
aid, for example, of jacks 40. Then the end cover may be mounted and pressure may
again be applied in cylinder 20 on the upper side 26 of piston 21, whereby with the aid

36 ofthis hvdraulic pressure the cylinder may be raised upward in relation to drill floor 2
until groove 33 in flange 32 aligns with fixing device 37. Locking ring 34 is then put -
into place, cylinder 20 with support column 28 is lowered downward until locking ring
34 rests on drill floor 2, and safety ring 35 is positioned in gap 36, thereafter to be
securely locked with the aid of locking means 38 and bolts 39. The changing of the

35  gaskets is now completed, and the only task remaining is to release the yoke 8 from its
locked position on the guide rails.



bounded by piston rod 22 and the upper annular surface 26 of piston 21. the
piston is further provided with one or nore gaskets 27, and the cyli nder
conprises an end cover (not shown) w-th a gasket (not shown) for sealing
of f cylinder 20. 30 Cyl.inder 20 is suspended in a support pipe 28 in a
suspensi on device 29 at the upper end of support colum 28. Feed |ines 30
for supplying hydraulic fluid to cylinder 20 are inserted through an
opening in thwawnexd?7end of the support columm. Support col upT/RS9¥SoezsoN
its part, fixed in place with the aid of a nounting apparatus 31 (not shown
in 35 Figures 5 - 7) at drill floor 2. Tigis nmounting apparatus 31 is
illustrated in detail in Figures 8 -13, which ngures show a detail ed
section at dr Althodghcospecific embabment af sigafiounting apparatus is described in the above,
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al so shown i Nsiagk ift Meath@ReH HAYF bé Qiiribd ot Biffefont 4Gericel Yot Slatnpd, one may
remove the cylinder's end cover before commencing the lowering of the cylinder in
relation to the drill floor, but then it will not be possible to utilize hydraulic pressure on
the rod side of the piston to execute a controlled lowering, and one would thus have to
use other types of hoisting or lifting devices in order to accomplish this.




5 a flange 32 fixedly joined to support colum 28, in which flange 32 is
formed a groove 33 which extends around the periphery of support colum 28.
When t'he nounting apparatus 31 is in assenbled state, a locking ring 34 is
engaged with groove 33. Locking ring 34 also rests against drill floor 2,
either directly or via a structure firmy connected with drill floor 2. To
permt the attachnent and renoval of |ocking ring 34, 10 the ring 34 is
separated i nt VPWEH nore segnents. Radially exterior to Iochg 34
is provided a safety ring 35 which is also separated into two or nore
segnents. Safety ring 35 is adapted to hol@ |ocking ring 34 in engagement

with groove 33_in flange 32 nd thus fills out a gap 36 between_| ocking 15
ring 34 and a Ehipthébﬁkeeceg—imh#Bhs|s firmy connected with drill floor
2. To prevent safety ring 35 from noving upwards and thus out of gap 36, a
Iocklng means 38, also divided into two or nore sections, is arranged over
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enabl e the renpyah.eaflidder {05 OhEBASE 533 pisktn fod(22)Uppsite'the piston (21) being
10 connected to the yoke (8), and the cylinder (20) being held securely with the aid of a
mounting apparatus (31) in relation to the drill floor (2), characterized in that
the cylinder (20), for the changing of gaskets (27) on the piston (21) and the cylinder
(20), is arranged so as to be lowerable in relation to the mounting thereof, and that the
mounting apparatus (31) therefor is designed to be releasable and comprises a flange
15 (32) permanently mounted on the cylinder (20), a fixing device 37 in fixed position in
relation to the drill floor (2), a dividable locking ring (34), and a locking means (38),
said locking ring (34) being adapted for engagement between the flange (32) and the
fixing device (37) and being finmly held in said engagemcnt with the aid of the locking -
means (38).
20
2. : _
An apparatus in accordance with claiml, characterized in that the locking
ring (34) is adépted for placement in engagement with a gfoove (33) in the flange (32),
which groove (33) extends continuously or with interruption around a substantial
25  portion of the periphery of the cylinder (20), and that the locking ring (34) is maintained
in said engagement with the aid of a dividable safety ring (35) which is placed between
the locking ring (34) and the fixing device (37).

3.

36 Anapparatus in accordance with claim2, characterized in that the locking
means (38) constitutes a dividable flange which in mounted state is secured to the fixing
device (37) and bears against the safety ring (35) and optionally also the locking ring
(34). |

s 4
An apparatus in accordance with any one of the preceding claims,
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the situation depicted in Figure 9. Lowernost in Figure 9 is shown the
| ocki ng nmeans 38, now renoved. Above this is the renmainder of the nounting
apparatus 31 shown in plan view, where fixing device 37 is now visible. At

the top of Figure 9, this is 30 illustrated in elevation and in
cross-section. Now it is possible to lift safety ring 35 out of gap 36.
This is illustrated in Figure 10, where safety ring 35 is shown at the

bott om and t WOPFR&MNhder of the nounting apparatus is shown poENeshgpess i N
plan view and in el evation, respectively. 35 Now the locking ring 34 is
exposed. However, it is now cl anped betwegn the upper wall of groove 33 and
drill floor 2. Cyl I nder 20 and support colum 28 nust thus be WO

97/ 28347 characterized in thatthe cylinder (20) is suspended in a supfiit 2&16RNAREP5 5

raised slight wuehrenabsk@&het@naaarlad)»nam&nﬁltﬁf@ém)&fai:séﬂeataf sssu???fl rrbe done

in avariety o )@ﬁ For éxanple,” one may apply a pressure In nder 20
on the rod si 8%'“‘?8 pi ston 21 and, with the ai d thereof, raise cylinder
20 and support columm 28. Another way to do this is to position a jack 40
(see Figurg 6gand Figure 7), or the like, between
A method of changing gaskets in a piston-cylinder arrangement (10, 11) in a derrick (l)
which is placed on a drill floor (2), which hydraulic piston-cylinder arrangement (10,
11) is adapted to raise and lower a yoke (8) which travels on guide rails (7) in the
derrick (1) itself, and comprises a cylinder (20), a piston (21), and a piston rod (22),
10 which piston is joined at one end thereof to the piston (21), which piston (21) is adapted
to be inserted into the cylinder (20), the end of said piston rod (22) opposite the piston
(21) being connected to the yoke (8), and the cylinder (20) being held securely with the
aid of a mounting apparatus (31) in relation to the drill floor (2), which mounting
apparatus (31) is in accordance with any one of the claims 1 -4, characterized
1s in that:
e the yoke 8 is locked securely to the derrick (1), by means of a locking apparatus,
o the hydraulic pressure in the cylinder (20) is relieved,
» the locking device (38) is exposed,
» the locking ring (34) is removed from its engagement with the flange (32) mounted
20 on the cylinder (20),
o the end cover for the cylinder (20) is removed,
» the cylinder (20) is lowered in relation to the drill floor (2) and the piston rod (22)
until the rod is drawn completely out of the piston (21),
« the gaskets (27) on the piston, and optionally at the upper end and/or the end cover
25 of the cylinder, are removed and replacéd with new ones,
~o the cylinder (20) is raised and slid back onto the piston (21) until the flange (32)
aligns with the fixing device (37),
+ the end cover for the cylinder is mounted,
« the locking ring (34) is put into place in engagement between the flange (32) and the
30 fixing device (37),
o the locking device (38) is secured in place,
« the hydra\ilic pressure in the cylinder (20) is restored, and
o the yoke (8) is released from its locked position in the derrick (2).

s 6.
A me_thbd in accordance withclaim 5, characterized in that, prior to removal
of the end cover for the cylinder (20), pressure is applied in the chamber of the cylinder
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5 drill floor 2 and a projection 41 on support colum 28, or between
platformfloor 3 and support colum 28. If desired, another type of lifting
device may be used. In Figure 12 is shown the situation after | ocking ring
34 has been renoved, where locking ring 34 is shown |owernost in Figure 12
and the renmaining part of the nmounting 10 apparatus is shown thereabove in
pl an view and in el evation, respectively. An enlarged sectloqrﬂ%“%g

remai ni ng parﬂ”@?wﬁﬁﬁhtlng apparatus 31 is al so shown at top,

Figure 12. \Wen the nounting apparatus for support colum 28 has nom1been

| oosened, the is support colum 28 with cyllnder 20 may be | owered downward
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40, must be provided. After cylinder 20 has been drawn conpletely off

pi ston 21, theasgaskets 27 on piston 21 may be changed in a conventional
manner . Gﬁskets in_the end cover 20 and an gas 1
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10 drill ficor (2).
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aid, for exanple, ofjacks 40. Then the end cover may be nounted and
pressure may again be applied in cylinder 20 on the upper side 26 of piston
21, whereby with the aid 30 of this hydraulic pressure the cylinder may be

rai sed upward in relation to drill floor 2 until groove 33 in flange 32
aligns with fixing device 37. Locking ring 34 is then put into place,
cylinder 20 with support colum 28 is | owered downward until | ockin |gsng

34 rests on drWOR84dr 2, and safety rigpg 35 is positioned i REHNPIHM
thereafter to be securely locked with the aid of |ocking neans 38 and bolts
39. The changing of the 35 gaskets is now.conplgted, and the only task
remaining is to release the yoke 8 fromits | ogkpd position on the guide
rails. WO 97/ 28347 AN
PCT/ NO97/ 00025 6 Although a spe" T eI . the nounting apparat us
is described in the above, the present N NS $ not restricted to the
.use of this specific enbodi nent. Locki" : o be held in
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in the nethod may be carried out 1n a J‘ gqce;'for exanpl e, one
nmay
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renove the cylinder's end cover before commencing the |owering of the
cylinder in relation to the drill floor, but then it will not be possible
to utilize hydraulic pressure on the rod side of the piston to execute a
controll ed | owering, and one would thus have to use other types of hoisting
or lifting devices in order to acconplish this. WO 97/ 28347

PCT/ N0O97/00025 7 Pat e nt Clai m s 1. An apparatus fqr | a
pi st on- cyl i ndeWORTRE Yenent in a derricE 1) placed on a s d?FF&E#ﬂ%%%Q
(2), which hydraulic piston-cylinder ar gement (10, 11) is adapted to
rai se and | ower a yoke (8) which travels on guide rails (7) in the derrick
(1) itself, and conprises a cylinder (20), a piston (21), and a piston rod
(22), which piston rod (22) is joined at one end thereof to the piston
(21), which piston (21) is adapted to be inserted into the cylinder (20),
the end of said piston rod (22) opposite the piston (21) being 10
connected to the yoke (8), and the cylinder (20) being held securely with
the aid of a nounting apparatus (31) in relation to the drill floor (2), c
har acteri zedi nthat
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the cylinder (20), for the changing of gaskets (27) on the piston (21) and
the cylinder (20), is arranged so as to be lowerable in relation to the
mounting thereof, and that the nounting apparatus (31) therefor is designed
. to be releasable and conprises a flange 15 (32) pernanently nounted on the
cylinder (20), a fixing device 37 in fixed position in relation to the
~drill floor (2), a dividable Iocking ring (34), and a | ocking_neans_ (38),
sai d | ocki ng rweg7R®4] bei ng adapted for,bengagenent between tﬁg@%ﬁ'&@ 32)
and the fixing device (37) and being fi?ﬁﬁy held in said engagenent wth

- the aid of the |locking neans (38). 20 2. An apparatus in accordance with
claiml, chaTacteri zedi nthat the locking ring (34) is adapted
for placenent in engagenent with a groove (33) in the flange (32), which
~groove (33) extends continuously or with interruption around a substanti al
25 portion of the periphery of the cylinder (20), and that the | ocking
ring (34) is maintained in said engagenent with the aid of a dividable
safety ring (35) which is placed between the |ocking ring (34) and the
fixing device (37). 3. 30 An apparatui in cordance with claim2, c har

acterizedinthat the |loc 8) constitutes a dividable
flange which in nounted state is segp &g fixing
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device (37) and bears against the safety ring (35) and optionally also the
| ocking ring (34). 35 4. An apparatus in accordance with any one of the
precedi ng cl ai ns, WO 97/ 28347

PCT/N0O97/00025 8 char act er i zedi nthat the cylinder (20) is
suspended in a support colum (28) which encloses the cylinder (20) and
that the flange (32) is attached to this support colum (28). 5 5. A
‘nethod of chand¥@8”@&¢kets in a piston-cylinder arrangenent (PCT/NOBY/O00RS a
derrick (1) which is placed on adrill ®or (2), which hydraulic

pi ston-cylinder arrangenent (10, 11) is adapted to raise and | ower a yoke
~(8) which travels on guide rails (7) in the derrick (1) itself, and
conprises a cylinder (20), a piston (21), and a piston rod (22), 10 which
pi ston isjoined at one end thereof to the piston (21), which piston (21) is
adapted to be inserted into the cyllnder (20), the end of said piston rod
(22) opp05|te t he piston




(21) being connected to the yoke (8), and the cylinder (20) being held

securely with the aid of

a nounting apparatus (31) in relation to the dril

floor, (2), which nounting apparatus (3 1) is in accordance with any one of
theclams | 4, char acteri zedl15 inthat: * the yoke 8 is

| ocked securely to the derrick (1), by means of a | ocking apparatus, * the
hydraulic pressure in the cylinder (20) is relieved, the |ockianetbbd2s
(38) is exposw)9728847e | ocking ring (SAQIﬁl s renmoved fromi tswenga%ygnent

with the flange (32) nmounted 20

e cylinder (20), the end cover for

the cylinder (20) is renoved, the cylinder (20) is lowered in relation to

the drill floor (2) and the piston rod (22) until the rod is drawn
conpletely out of the piston (21), * the gaskets (27) on the piston, and
optionally at the upper end and/or the end cover 25 of .the cylinder,

are’renoved and repl aced

Wi th new ones, * the cylinder (20) is raised and

slid back onto the piston (21) until the flange (32) aligns with the fixing

device (37), * the end cover for thefcyl inder is nDunted

* the | ocki

ring (34) is put into place in engag nt between
30 fixing dey =S ]
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* the locking device (38) is secured in place, * the hydraulic pressure in
the cylinder (20) is restored, and * the yoke (8) is released fromits

| ocked position in the derrick (2). 3s 6. A method in accordance with claim
5 char acteri zedi nthat, prior to renoval of the end cover
for the cylinder (20), pressure is applied in the chanber of the cylinder
WO 97/ 28347

PCT/ NO97/ 00025w0Q 97/283¥7 on t he piston rogé§ide (26) of the pis?gﬁmTﬁﬁﬂqn§o
effect controlled owering of the cylin (20) inrelation to the dril
floor (2), that the end cover is then renoved, and that the further

| owering and wi thdrawal of the cylinder (20) fromthe piston (21) is
carried out with the aid of a separate hoisting/lifting apparatus, e.g., a
jack (40). 7. A nethod in accordance with claim5 or 6, char acter i
zedi nthat the cylinder (20) is raised slightly after the | ocking
device (38) is released to nullify any possible clanping effect between the
| ocking ring (34), the groove (33) in the flange (32) ‘and the
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o drill floor (2).
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(57) Abstract

There is described a mounting means for a piston-
cylinder arrangement (10, 11) in a demrick (1) placed _
on a drill floor (2), which hydraulic piston-cylinder
arvangement (10, 11) is adapted to maise and lower a - 20
yoke (8) which travels on guide rails (7) in the demrick {
(1) itself, where the cylinder (20) is firmly held by means
of a mounting apparatus (31) in relation to the drill floor
{(2). For the changing of gaskets (27) on the piston (21)
and the cylinder (20), the cylinder is arranged so as to
be lowerable in relation to the mounting thereof. The
mounting apparatus (31) is designed to be releasable and
comprises a flange (32) permanently mounted on the
cylinder (20), a fixing device (37) in fixed pdsition in
relation to the drill floor (2), a dividable locking ring
(34), and a locking means (38), said locking ring (34)
being adapted for engagement between the flange (32)
and the fixing device (37) and being firmly held in said
engagement with the aid of the locking means (38). A
methed of changing gaskets on a piston and cylinder is
also described.




