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ARRANGEMENT IN CONNECTION WITH A YOKE IN A HOISTING
SYSTEM FOR A DERRICK

The present invention relates to an apparatus in connection
with a derrick, comprising two or more hydraulic piston/-
cylinder arrangements for raising and lowering a yoke which
travels on guide rails in the derrick itself.

A derrick structure, developed by the present inventor in
1987, that has shown great promise 1s the RamR1g’™ concept.
Two hydraulic piston/cylinder arrangements are used in the
derrick for raising and 1lowering the drill string. The
cylinders operate between the drill floor and a yoke which
travels on guide rails in the derrick itself. The advantages
of this concept are numerous, some of the most important
being that it is possible to place the drill floor at a
higher level than the platfofm floor, that a derrick having
significantly lower éir resistance can be constructed, and
that the most expensive components of the derrick attain
higher safety and a longer lifetime.

Since 1t 1s possible to position the drill floor higher than
the platform floor, pipe handling 1is significantly sim-
plified. There is no longer any need to arrange the pipe
handling equipment at a high level in the derrick. All pipe

handling equipment can be placed on the platform floor and
the drill floor.

The object of the present invention is to solve important,
practical problems in the realization of the RamRigl¥
concept. This object is achieved by means of the features

apparent from the characterizing clause of the subsequently
disclosed claim 1.

The invention will now be explained in greater detail with
reference to the enclosed drawings, where
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Figure 3 shows the derrick schematically, viewed from the
front, with the top drive in 1ts lowest position:

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

Figures 5 shows a yoke according to the invention, viewed
from the front:

15 Figure 6 shows the yoke of figure 6, viewed from the side:
and

Figure 7 illustrates the self-adj]Justing function of the yoke.

22 Figure 1 shows a derrick 1 positioned on a drill floor 2.
The drill floor 1s positioned at a higher level than the
platform floor 3, so that the pipe handling equipment 4 can
be placed, in the main, between the platform floor 3 and the
drill floor 2. The derrick 1 is substantially gantry-shaped,

] with gantry legs 6, 6. Guide rails 7 for a yoke 8 and a top-
drive 9 run along each gantry leg 5, 6. Hydraulic piston/cyl-
inder arrangements 10, 11 are positioned so that they extend
along each gantry leg 5, 6 and operate between the drill
floor 2 and the yoke 8, for moving the yoke 8 vertically

30 along the guide rails 7.

The yoke 8 1s provided with a plurality of sheaves 12, pre-~
ferably four, for running wire lines 13. The wire lines 13
run from the drill floor 2 along each gantry leg 5, &, over

35 the sheaves 12 and down to the top drive 9. By retracting and
extending the piston/cylinder arrangement 10, 11, it is thus
possible to raise and lower the top drive 9.
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In Flgures 2, 3 and 4, the function of the 1lift system is
seen most clearly. In Figures 2 and 3, the piston/cylinder
arrangement 10, 11 1is shown 1in a completely retracted
condition. The top drive 9 1is then in 1its lowest position,
quite close to the drill floor. The yoke 8 is at the upper
end of the piston/cylinder arrangement.

When the pistons in the piston/cylinder arrangement are
extended, the yoke 8 is lifted along the guide rails 7 up to
the top of the derrick 1. The top drive is then lifted, as a
result of the exchange created by the wire lines 13 being run
over the sheaves 12, from its position adjacent to the drill
floor 2 to a position directly below the yoke 8. The height.

to which the top drive 9 is 1ifted is thus the double of that
to which the yoke B8 is lifted.

The piston/cylinder arrangement 10 will never provide a
1ifting force and length of stroke completely identical to
that of the piston/cylinder arrangement 11. Therefore, there
is a great risk that misalignment of the yoke 8 will occur
and that the yoke will become stuck in the guide rails 7. 1In
order to avoid this, 1t 1s obviously possible to choose
piston/cylinder arrangements of such powerful dimensions that
they will overcome such misalignments. The result, however,
is that the structure becomes very expensive and heavy.
According to the invention, the yoke 8 has therefore b‘een

given a special design which will eliminate misalignment and
the hazard of becoming stuck.

The structure of the yoke 8 is best shown in Figures 5§ and 6.
Each of the piston rods 14 and 15 of the piston/cylinder
arrangements 10, 11 is run through its own sleeve 16, 17 in
the yoke 8. The top of the piston rods 14, 15 is atfached to
the top of the sleeves 16, 17. so that the attachment points
of the piston rods 14, 15 are located above the sheaves 12.
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2 "Figure 1 shows a RanRig[err] derrick in every essential detail;
F|gure 2 shows the derrick schematically, viewed fromthe side; 5
Figure 3 shows the derrick schematically, viewed fromthe front, with
the top drive in its |owest position; Figure 4 shows the derrick

schemat i cal yy¥.o7438%ed fromthe 10 front, with the top drirc/wossobmohi ghest
posi tion;

4

Arms 20, 21, carrying the sheaves 12 are attached at point
18, respectively point 19, adjacent to the top of the sleeves
16, 17. Each arm 20, 21 carries preferably two sheaves 12 at
its end 22, respectively 23, opposite to the attachment

5 points 18, 19. A beam 24, rigidly connected to the arms 20,
21, extends between the ends 22, 23 of the arms 20, 21, and
provides a constant distance between the sheaves 12.

As seen from Figure 6, guide roller assemblies 25, 26 are

10 mounted at the upper and the lower portions of each of the
sleeves 16, 17. These engage with the guide rails 7 so that
the yoke 8 1s only permitted to move along these. Figure 5
also shows the arrangement of the sheaves 12 1in pairs.

5  When, for example, the piston/cylinder arrangement 10, as
seen from Figure 7, attains a somewhat higher 1ift position
than the opposite piston/cylinder arrangement 11, the beam 24
with the sheaves 12 will be drawn toward the piston/cylinder
arrangement 10. Hence, the horizontal distance between the

2 attachment point 19 of the arm 21 in the sleeve 17, and the
sheave 12 will decrease, so that the vertical force operating
in point 19 will increase. The opposite will occur with
respect to the piston/cylinder arrangement 11, where the
horizontal distance between the point 18 and the pertaining

% sheave 12 will increase, so that the vertical force operating
in point 18 will decrease. The piston/cylinder arrangement 10
will thus carry a greater portion of the total load than the
piston/cylinder arrangement 11 does. The piston/cylinder
arrangement 10 will therefore encounter greater resistance

50 than the piston/cylinder arrangement 11 does, and the latter
will thus catch up with the piston/cylinder arrangement 10,
so that the misalignment will be cancelled before it reaches
a value which may have a detrimental effect on the structure.

35



Figuies_S shows a yoke according to the invention, vi ewed fromthe
front; . Figure 6 shows the ybké”ﬁf”TTgure 6;—viewed fromthe side;

and - Figure 7 illustrates t functlon of t he yoke.
20 Figyrel_sh_owsaderric_klpo'"’@ Hj WHW fl oor 2. The drill

floor is positioned at a higher platform
that the pi pewﬂa?ﬂ’a?7f’719 equi pnent 4 can be placed, in thegéfg'?ég,s%gzg?ween
the platformfloor 3 and the drill floor 2. The derrick 1 is
substantially gantry-shaped, 25 with gantry Jegs 5, 6. Guide rails 7 for a
yoke 8 and a top- drive 9 run along each gantry leg 5, 6. Hydraulic
pi ston/cyl - PhREfE @&danoenents 10, 11 are positioned so that they
ext end al ong each gantry leg 5, 6 and operate between the dril

1.

An apparatus in connection with a derrick, comprising two or
s more. hydraulic piston/cylinder arrangements (10, 11) for
raising and lowering a yoke {8) which travels on guide rails
(7) in the derrick itself (1),
characterized in that the yoke (8) comprises
at least two sheaves (12), each running its own wire line
10 (13), that the sheaves (12) are rotatably attached to a rigid
connection (20, 21, 24) between the sheaves (12) and that
the rigid connection (20, 21, 25) is rotatably connected to
the upper end of each piston/cylinder arrangement (10,11).

5 2,
An apparatus according to claim 1,
characterized in that the rigid connection
(20, 21, 24) consists of a beam (24), running between the
sheaves (12), and two arms (20, 21), extending obliquely
2 upward from the beam (24) to the top end of each piston/-
cylinder arrangement {10, 11).

3.
An apparatus according to claims 1 or 2,

£ characterized 1in that four sheaves (12) are

arranged 1n pairs on opposite sides of the rigid connection
(20, 21, 24).

4.

30 An apparatus according to claims 1, 2 or 3,
¢characterized in that the rigid connection
(20, 21, 24) at each end is rotatably mounted in the upper
portion of a sleeve (16, 17), through which the piston rod

(14, 15) of the piston/cylinder arrangement (10, 11) is

35 passed, and to the upper end of which said piston rod is
attached.
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fldoF“Z.and the yoke 8, for noving the yoke 8 vertically 30 along the

‘guirde rails 7. _ The yoke 8 is provided with a plurality of sheaves
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3 . .In Figures 2, 3 and 4, the function of the lift systemis seen
‘nost clearly I n Flgures 2 and 3, the piston/cylinder arrangenent 10,
11 i's shown in a conpletely retracted 5 condition. The top drive 9 is
then-in its | owest position, quite close to the drill floor. The yoke 8
Is at the upper end of the piston/cylinder arrangenent. t he
pi stons in tMOBTZY®h/ cylinder arrangenent are 10 extended, Pﬂﬁ@“&ﬁﬁﬂﬁﬁ
lift'ed along the guide rails 7 up to 2We top of the derrick 1. The top
drive is then |lifted, as a result of the exchange created by the wire
| ines 13 being run over the sheaves 12, fromits position adjacent to
the drill floor 2 to a position directly below the yoke 8. The hei ght
15 to which the top drive 9 is lifted is thus the double of that to
which the yoke 8 is lifted.
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The piston/cylinder arrangenent 10 w || never provide a lifting force
-and I ength of stroke conpletely identical to 20 that of the piston/cylinder
arrangenment 11. Therefore, there is a great risk that m salignnent of
the yoke 8 will occur and that the yoke will beconme stuck in the guide
rails 7. In order to avoid this, it is obviously possible C e

pi ston/ cyl i ndMO H2BWAgenent s of such powerful di nmensions thaﬁc}é@)%&ﬁ%? w | |
overcone such misalignnents. The result, 3ddever, is that the structure
beconmes very expensive and heavy. According to the invention, the yoke
8 has therefore been gi ven a special design which will elimnate

m sal i gnnment and t he hazard of becom ng stuck. 30 The structure of
the yoke 8 is best shown in Figures 5 and 6. Each of the piston rods 14
and 15 of the F% o§3cylinder arrangene O4q 11 ig,run ghrough its
own sl eeve 16, ggi- . the yoke 8. The toﬁglt‘ﬂa pi stbn rods 14, 15 is
attached to 35 the top of the sleeves 16, 17. so tha th@'atdac nt points
of the piston rods 14, ed above the shea ; ®
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-4, "Arns 20, 21. carrying the sheaves 12 are attached at point 18,
respectively point 19, adjacent to the top of the sleeves 16, 17. Each
arm.20, 21 carries preferably two sheaves 12 at its end 22, respectively
23, opposite to the attachnment 5 points 18, 19. A beam 24 W

connect ed t o Wh¥/2470%s 20, 21, extends between the ends ZEFflggbé(ﬂ‘oygoh
arnms 20, 21, and provi des a constant dé& ance between the sheaves 12.
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As seen from Figure 6, guide roller assenblies.25. 26 are 10 mounted at the
upper and the | ower portions of each of the sl eeves 16, 17. These

engage with the guide rails 7 S(”l“ﬂ “lull“mmtu" ke 8 is only pernmitted to
nove along these. Figure 5 rrangement of the sheaves

12 in pairs. 15 When, for exarrpl e’ the p| st on/ cylinder arrangenment 10, as

seen fromFi ng,zg.msattal ns a sonewhat higher lift positi orPCT/NO%KOR0t he
opposite piston/cyl1nder arrangenent 11, Bhe beam 24 wi th the sheaves
12 will be drawn toward the piston/cylinder arrangenment 10. Hence, the
hori zontal distance between the 20 ﬁéuﬁfﬂ"ﬁ?ﬂfﬂspm nt 19 of the arm21 in the

sl eeve 17, and th \Y; Wi a1 R fe8R oA 3(;;<Api-i1auggm¢30/94t97dal force
operating [Fle i%@ fﬂﬁaﬁ%éémw by newecipssi-Be(wpageldccur with
respect to the pi ston/ cyI i nder arrangenent 11, where the hori zont al

di stance between the point 18 and the pertaining 25 sheave 12 w II
st case! She' MR seBPRARIA, (S cAeigaRRrk T Y aerridk PYbbriButly' tuo or
5 more hydraulic piston/cylinder arrangements (10, 11) for
raising and lowering a yoke (8) which travels on guide rails
(7) in the derrick itself (1), the yoke (8) comprising at
least two sheaves (12), each running its own wire line (13),
that the sheaves (12) are rotatably attached to a rigid
L] connection (20, 21, 24) between the sheaves {12) and that the
rigid connection (20, 21, 25) is rotatably connected to the
upper end of each piston/cylinder arrangement (10,11),
characterized 1n that the rigid connection
(20, 21, 24) consists of a beam (24), running between the
15 sheaves (12), and two arms (20, 21), extending obliquely
upward from the beam (24) to the top end of each piston/
cylinder arrangement (10, 11).

2.
20 An apparatus according to claim 1,
characterized in that four sheaves (12) are

arranged in pairs on opposite sides of the rigid conmnection
(20, 21, 24).

s 3,
An apparatus according to claims 1 or 2, -
characterized in that the rigid connection
(20, 21, 24) at each end is rotatably mounted in the upper
portion of a sleeve (16, 17), through which the piston rod
30 (14, 15) of the piston/cylinder arrangement (10, 11) 1is

passed, and to the upper end of which said piston rod is
attached. '
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Wil thus carry a greater portion of the total |oad than
pi st Q_n/ cyli nderém‘mmimmmﬂnﬂﬁmoes. The piston/cylinder "ﬂ gr%gqen?n’%?zq
vaf t herefore resi stance 30 than the piston/cylinder_ -

-drrangenent 11 ddes® ahd thée | atter vvi%l thus catch up wi8h G AR 1597
pi ston/cylinder arrangement 10, so that the msalignnent will be
cancel | ed beforetgt rgﬁches a val ue which may have a detrinental effect
on the st rudakent GJalns Patent O ains
1.

An apparatus in connection with a derrick, comprising two or

5 more hydraulic piston/cylinder arrangements (10, 11) for
raising and lowering a yoke (8) which travels on guide rails
(7) in the derrick itself (1), the yoke (8) comprising at
least two sheaves (12), each running its own wire line (13),
that the sheaves (12) are rotatably attached to' a rigid

10 connection (20, 21, 24) between the sheaves (12) and that the
rigid connection (20, 21, 253 is rotatably connected to the
upper end of each piston/cylinder arrangement (10,11),
characterized in that the rigid connection
(20, 21, 24) consists of a beam (24), running between the

15 sheaves (12), and two arms (20, 21), extending obliquedy
upward from the beam (24) to the top end of each piston/
cylinder arrangement (10, 11).

2.
20 An apparatus according to claim 1,
characterized 1in that four sheaves (12) are

arranged in pairs on opposite sides of the rigid connection
(20, 21, 24).

%5 3,
'~ An apparatus according to claims 1 or 2,

c haracterized in that the rigid connection
(20, 21, 24) at each end is rotatably mounted in the upper
portion of a sleeve (16, 17), through which the piston rod

30 (14, 15) of the piston/cylinder arrangement (10, 11) Iis
passed, and to the upper end of which said piston rod is
attached.
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An.apparatus in connection with a derrick, conprising two or 5 nore

hydrauti,c piston/cylinder arrangements (10, 11) for rai sing andog bc?\ﬁ!
| oweri.ng a yoke (8) which travels on guide rails  (7) in the derrick '
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running its own wire line (13), that the sheaves (12) are rogHEl y
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and that the rigid connection (20,MeiondBY=Y 5 ot at abl y connected to
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arranged in pairs on opposite sides of the rigid connection (20, 21,
24). +.-25 3. An apparatus according to clains 1 or 2, charac
t erized i n that the rigid connection (20, 21, 24) at each end
is rotatably nounted in the upper portion of a sleeve (16, 17), through
which the piston rod 30 (14, 15) of the piston/cylinder arrangenent

(10, 11) is passed, and to the upper end of which said piston rod is
att ached. 35 . ‘
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