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" STRETCH COVPENSATI ON I N A HO STI NG SYSTEM FOR A DERRI CK. The present
invention relates to an apparatus for a derrick, conprising two or nore
" hydraulic plStOﬂ cyllnder arrangenents for raising and | opefibsesdsiooke

whi ch traveW guide rails in the derrick itself, ere two or nore
wire |lines are strung over sheaves rotatably attached to the yoke, said
Wi res being attached at one end thereof to the top drive and at the other
end thereof being secured to an attachnment point adjacent to a drill floor,

said two or NDIGRHTEAScHIPESATHION TNt WOHOEEBINE SVOTEY FoORe AaDERRDCRNt
points of which wire sets are spaced apart. 10 A derrick structure which

was devel oped in 1987 by the present inventor and which has shown great
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to place the drilliqfl 800ual end dilrit Bkink Séted'sd A attaifiment point adjacent to a drill

floor, said two or more wires being run in two sets of lines, the attachment points of
which wire sets are spaced apart.
10
A derrick structure which was developed in 1987 by the present inventor and which has
shown great promise embodies the RamRig TM 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 travels on guide rails in
15 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
platform floor, that a derrick may be constructed having a significantly lower air
resistance, that a higher level of safety and longer lifetime are attained for the most
expensive components of the derrick.

Since it is possible to position the drill floor higher than the platform fleor, 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
The object of the present invention is to solve important, practical problems in the
realization of the RamRigTM concept. This objective is achieved by means of the
features apparent from the characterizing clause of the subsequently disclosed
claim .

30
The invention will now be explained in greater detail with reference to the enclosed
drawings, where

Figure 1 shows a RamRigIM derrick in every essential detail;
3s
Figure 2 shows the derrick schematically, viewed from the side;



. platformfloor, that a derrick may be constructed having a significantly

| ower air resistance, that a higher level of safety and longer lifetinme are
attained for the nost expensive conponents of the derrick. 20 Since it is
possible to position the drill floor higher than the platformfloor, pipe
handl i ng W@DgﬂﬁﬂVflcantly sinplified. There is no Iongeﬂ“ﬁﬁ%”ﬁ@@%oto
arrange the pipe handling equipnent at a high level in the derrick. Al

pi pe handl i ng equi prrent may be placed on the platformfloor and the dril
floor. 25 The object of the present invention is to solve inportant,

practi cal probl ems |n the realjzation of the RanRig[err] concept. This
obj ective | eﬁ\"?ir?g eally, viewed frem S¥ith the fap drivg in its

characteri zicm;mbsilpesino)f t he subsequent ly disclosed claiml1l. 30 The
invention will now be expl ained in greater detail with reference to the

encl osed draw ngs
Figure 4 shows the demck schematically, viewed from the front, with the top drive in its

s uppermost position:
Figure 5 shows the tension equalizer assembly seen from the side,

Figure 6 shows a portion of the tension equalizer assembly, seen from the front, and
10
Figure 7 shows a portion of the tension equalizer assembly seen from above.

Figure 1 shows a derrick | positioned on a drill floor 2. The drill floor is arranged at a
higher level than the platform floor 3, enabling the pipe handling equipment 4 to be

15 placed mainly between the platform floor 3 and the drill floor 2. Derrick 1is
substantially gantry-shaped, having gantry legs 5, 6. Guide rails 7 for a yoke 8 and a
top drive 9 run along each gantry leg 5, 6. Hydraulic piston-cylinder arrangements 10,
11 are positioned so as to extend along each gantry leg S, 6, and operate between drill
floor 2 and yoke 8, for moving yoke 8 vertically along guide rails 7.

The yoke 8 is provided with a plurality of sheaves 12, preferably four, for running the
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.

25
In Figures 2, 3 and 4 the function of the hoisting system is seen most clearly. In 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 isat
the upper end of the piston-cylinder arrangement.

30
When the pistons in the piston-cylinder arrangement are extended, yoke 8 is lifted along
guide rails 7 up to the top of derrick 1. The top drive is then lifted, as a result of the
transmission generated as wire lines 13 are run over sheaves 12, from its position
adjacent drill floor 2 to a position directly below yoke 8. The height to which top drive

3s  9ishoisted is thus the double of that to which yoke 8 is lifted.



Figure 1 shows a RanRig[err] derrick in every essential detail; 35 Figure 2
shows the derrick schematically, viewed fromthe side; WO 97/ 24507
PCT/ NO96/ 00310 2 Figure 3 shows the derrick schematically, viewed fromthe
front, with drive in its | owernost position; Fi gurﬁgﬂv@mme
derrick schg;rré;ﬁntc‘a ly, viewed fromthe front, with the top drive in its s
upper nost position: Figure 5 shows the tension equalizer assenbly seen from
the side, Figure 6 shows a portion of the tension equalizer assenbly, seen
fromthe front, and 10 Figure 7 shows a p})rtion of the tension equalizer
assenbly Seen'l{xérg Qa?,%y &ample, 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
respective tracks over the same sheave 12. Four sheaves are arranged in pairs at each
end of yoke 8. Wire lines 13 are thus arranged in two sets 13a and 13b, extending from
s 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 §.

Wire lines 13 will seldom be of exactly the same length or exhibit exactly the same

10 elasticity module. Therefore, as a rule, there will be different tensions in the wire lines
13. This can result in increased strain on some of the individual wires, which in tum
increases the wear and tear thereof.

To help alleviate this problem, there is proposed according to the invention the
1s provision of a tension equalizer assembly 15 at the point of attachment 14 of wire lines
13 adjacent drill floor 2.

The tension equalizer assembly 15 is seen most clearly in Figures 5-7. In Figure 5 we
see that wire lines 13 in each wire set are rotatably attached in pairs to their respective

20 ends of a wire pair balance arm 16 for each pair of wires. Each wire pair balance arm 16
is pivotably attached, via its respective wire pair bar 17 extending downward from the
center of wire pair balance arm 16, to one end of a wire set balance arm 18. Wire set
balance arm 18 is in tumn pivotably attached, via a wire set bar 19 extending downward
from the center of wire set balance arm 18, to an angle lever 20a, which is best seen in

25 Figure 6.

Angle lever 20a consists of a horizontal arm 21, extending in the direction of the
opposing wire set 13b, and two vertical downward-oriented arms 22. Arms 22 are
firmly connected to arm 21 via two horizontal bars 23, which extend perpendicularly to

3 arm 21, and arms 22 are firmly connected to arm 21 at the end thereof opposite to the
attachment point for wire set bar 19, and to arms 22 at the uppermost end thereof.
Angle lever 20a is pivotably mounted in drill floor 2 about bar 23. The lowermost ends
of arms 22 are rotatably connected to their respective balance bar 24, Balance bars 24
extend horizontally in a direction toward the opposing wire set 13b. Her, balance bars

35 24 are rotabably connected to an angle lever 20b corresponding to angle lever 20a. In
other respects the tension equalizer assembly 15 has an identical form at attachment
point 14b for wire set 13b,



Figure 1 shows a derrick 1 positioned on a drill floor 2. The drill floor
Is arranged at a higher level than the platformfloor 3, enabling the pipe
chandling equipment 4 to be 15 placed mainly between the platforn1floor 3
and the drill floor 2. Derrick 1 is substantially gantry-shape havi ng
gantry | egWV®97¥S07q, i de rails 7 for a yoke 8 and a top drR @WWMﬂoalong
each gantry leg 5, 6. Hydraulic piston-cylinder arrangenents 10, 11 are
positioned so as to extend al ong each gantry leg 5, 6, and operate between

drill floor 2 and yoke 8, for noving yoke 8 vertically along guide rails 7.
20 The yoke 8 is provided with a plurali4y of sheaves 12, preferably four,
for running the wire lines 13. Wre lines 13 extend fromdrill floor 2

al ong each gantry leg 5, 6, over sheaves 12 and down to top drive 9. By
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the function d) st1.ng een, most, ¢l ear res. 2 and
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drill floor. QK phit bilince arm 16 in wire st 13a, then wire set balance arm 18 would also
assume a tilted position.

If the wire lines in wire set 13a together exert a greater tension than the wire lines in
10 wire set 13b, then the anm 21 of angle lever 20a would be drawn upward causing the

arms 22 and therewith also balance bars 24 to be drawn in a direction away from the

other wire set 13b. The opposite angle lever 20b would thereby also be turned about its

attachment point in drill floor 2, thus exerting tension on wire set 13b, which tension is

further equalized between the individual wire lines in wire set 13b in the same manner
15 as for wire set 13a.

With the aid of the above described wire tension equalizer assembly 15, it is possible to
avoid overloading and/or premature wear and tear on individual wires. It is also
possibie to reduce the demands for tolerance with respect to, for example, the length of

20 the wires. Furthermore, it is possible to utilize a plurality of thinner and more flexible
wires instead of a few heavier wires, inasmuch as the tension may be uniformly
distributed among all of the wires.

Although, in the above, there is described a tension equalizer assembly comprising a

25 plurality of balance arms, it is clear that with the use of fewer wires, there would be no
need for as many arms. When using only one wire line on each side, for example, this
one wire could, of course, be connected directly to arm 21.



~the upper end of the piston-cylinder arrangenent. 30 Wen the pistons in
the piston-cylinder arrangenent are extended, yoke 8 is |ifted al ong guide
. rails 7 up to the top of derrick 1. The top drive is then lifted, as a

result of t‘g égpfm ssion generated as wire lines 13 arepé eSheaves
12, fromits 50 I on adjacent drill floor 2toap05|t|on rect ybelow
yoke 8. The height to which top drive 35 9 is hoisted is thus t he doubl e
of that to which yoke 8 is |ifted. WO 97/ 24507

PCT/ NO96/ 00310 3 There may, for exanple, Sbe as many as eight wire lines 13
arranged in the hoisting apparatus descri bed above, with the wire |ines
bei ng strung MM—L—E@&;pectlve tracks over the sanme sheave 12.
Four sheaves are arranged in pairs at each end of yoke 8. Wre lines 13 are
t hys arrangedl in two sets 13a and 13b, extending from
An appatatus for a derrick, comprising two or more hydranlic piston-cylinder
s arrangements (10, 11) for raising and lowering a yoke (8) which travels on guide rails
(7) in the derrick (1) itself, where two or more wire lines (13) are strung over sheaves
(12) rotatably attached to the yoke, which wire lines (13) are attached at one end thereof
to the top drive (9) and at the other thereof are secured to an attachment point (14a, 14b)
adjacent to a drill floor (2), said two or more wire lines being run in two sets (13a, 13b)
16 of lines, the attachment points (14a, 14b) for which are spaced apart,
characterized in thatthe attachment point (14a, 14b) for each set of wire lines
is connected to its respective end of at least one balance bar joined to the drill floor (2),
which bar is movable in order to equalize different tensions in the wire lines (13).

15 2.
The apparatus in accordance withclaim, characterized in that the wire lines
(13) are connected to the balance bar (24) via an angle lever (203, 20b) for each wire set
(13a, 13b), which angle lever (20a, 20b) is pivotably mounted in the drill floor (2), that
the wires are attached to one arm (21) of the angle level (20a, 20b) and that the balance
20 bar (24) is attached to the other arm (22) of the angle lever (20a, 20b).

3.

The apparatus in accordance with claim 1 or 2,

characterized in thatthe wire set (13a, 13b) is.connected to the angle lever
25 {20a, 20b) via a wire set balance arm (18), said wires (13) being attached to the ends of

the wire set balance arm (18), while the angle lever is attached to the center of the wire

set balance arm (18).

4.

36 The apparatus in accordance with claim 1, 2 or 3,
characterized in thatthe wire set (13a, 13b) is connected to the wire set
balance arm (18) via two wire pair balance arms (16), said wires (13) being attached to
the ends of the wire pair balance arms (16), whereas the wire set balance arm (18) is
attached to the center of the wire pair balance arms (16).

35 .
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5 attachment points 14a and 14b at drill floor 2, over sheaves 12 and down
"to top drive 9. Attachnent points 14a and 14b are spaced apart horizontally
by a di stance correspondi ng approximately to the |l ength of yoke 8. Wre
"lines 13 wi ]| | dom be of exactly the sane |ength or exhihi y the
sane 10 e|%¥&%%§i‘§§ nodul e. Therefore, as a rule, there wbﬁhgg&‘g’lsﬁ er ent
tensions in the wwre lines 13. This cagygesult in increased strain on sone
of the individual wires, which in turn increases the wear and tear thereof.

To help alleviate this problem there ropoged, according to the
i nvention the 15 provision of at { rZ&r assenbly 15 at the
point of attachnment 14 of wire || $ a drill floor 2. The tension
equal i zer assenbly 15 is seen no ) ures 5-7. In Figure 5 we
see that wire lines 13 in each wire ably attached in pairs to
their respective 20 ends of a wre 16 for each pair of
wires. Each wire pair balance arm 1| ' attached, via its
respective wire pair bar 17 exy ' b center of wire pair
bal ance arm 16, to one end of a wr 8. Wre set bal ance
arm18 is in turn pivqugjy1attach AN a y 19 extending
downwar d » 8.
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_fromthe center of wre set balance arm 18, to an angle |lever 20a, which is
best seen in 25 Figure 6. Angle lever 20a consists of a horizontal arm 21,
~extending in the direction of the opposing wire set 13b, and two verti cal
downwar d- or § roms 22. Arnms 22 are firnmly connected t @cd/NGogidosiel @ t Wo
hori zontal bar’s , Which extend perpendicularly to 30 arm 21, and arns 22
are firmy connected to arm 21 at the end thereof opposite to the
attachnent point for wire set bar 19, aadd to arns 22 at the uppernost end
t hereof Angle lever 20a is pivotably nmounted in drill floor 2 about bar 23.
The | owernost ends of arnms 22 are rotatably connected to their respective
bal ance bar 24. Bal ance bars 24 extend horizontally in a direction toward
t he opposing wire set 13b. Her, bal ance bars 35 24 are rotabably connected
to an angle | ever 20b correspondi ng tgegngl e | ever 20a. In other respects
the tension equalizer assenbly 15 has I dentical format attachnment point
14b for wre set 13b.

Fig.2.
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"4 1f, for exanple, one of the wires 13 in wire set 13a were to be slightly
~shorter than the other wires 13, this would pull on wire pair bal ance arm
16, causing_it to assune a tilted position, with the end o '&Qbhpe
shortest w POY84¥t ached being furthest up. If both of 5 e wres 13 in
this pair of wwre lines were to be shorter than the wires attached to the
other wire pair balance arm 16 in wire % 13a, then wire set bal ance arm
18 would al so assune a tilted position If the wire lines in wire set 13a
toget her exert a greater tension than the wire lines in 10 wre set 13D,
then the arm 21 of angle | ever 20a woul d be drawn upward causing the arns
22 and t herew td, al bal ance bars 24 to be dr.awn g n a direction away from
the other wire ,ﬁb. The opposite angle Iglg. b wodld t Hreby al so be
turned about its dAttachnment point in drill flo 2, thusjexerfing_tension

on wire set 13b, whi chpge urt her equalized cgﬁ:""—-“‘—@} vi dual
wire lines in wire set|p sane manner 15 as [jARNy «,fﬁf3413a._vvth

the aid of the above dH
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avoi d overl oadi ng and/or premature wear and tear on individual wires. It is
" also possible to reduce the demands for tol erance mﬁth respect to, for
~exanple, the length of 20 the wires. Furthernore, is possible to
utilize a pg“£&+%%% of thinner and nore flexible mnres |n§&§?£%8%5 few
heavi er w res, much as the tension nay be unifornly di uted anong
all of the wires. Although, in the above, there is described a tension
equal i zer assenbly conprising a 25 pﬂLﬁéﬂlty'of bal ance arnms, it is clear
that with the use of fewer wires, there would be no need for as nmany arns.
When using only one wire Iine on each side, for exanple, this one wire
coul d, of course, be connected directly to arm 21. WO 97/ 24507

PCT/ NO96/ 00310 5 Pat ent CIl ai ms An apparatus for a derrick,
conprising two or nore hydraulic piston-cylinder

SUBSTITUTE SHEET (RULE 26)



.5 arrangenents (10, 11) for raising and |owering a yoke (8) which travels
on guide rails (7) in the derrick (1) itself, where two or nore wire |lines
.(13) are strung over sheaves (12) rotatably attached to the yoke, which

wire |ines (w” Tattached at one end thereof to the top% ,)£ and at
the other thereof are secured to an attachnment point (14a, centto

adrill floor (2), said two ornore wire lLines being run intw sets (13a,
13b) 10 of lines, the attachnent pointss(ﬁ4a, 14b) for which are spaced
apart, c har acter i zed i nthat the attachnment point (14a, 14b)

for each set of wire lines is connected to its respective end of at |east

one bal ance bg&asjoOiRed to the drill floor (2), which bar is novable in
order to equaF? fer ' in the wire lines (13). 15 2. The
r

apparatus in accoOrdan ith clal , C har act er i ze di n that the wire
lines (13) are con to the ballpnce bar (24) via an angle |ever (20a,
20b) for each wil§€ s | l3a, 13b),} ich angle lever (20a, 20b) is
pivetably nounted in{thgjdrill floaf (2), that the wires are attached to
one arm (21) of the | evel (2QR, 20b) and that the balance 20 bar

(24) is attached to f£hef§lt her arn1q 2) of the angle lever (20a, 20b). 3.
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The &pparatus in accordance with claim1l or 2, c har %?)% ';F
"n that the wire set (13a, 13b) is connected to the angle e 5

20b) via a wire set balance arm (18), said wires (13) being attach 6 t he
" ends of the wire set balance arm (18), while the angle |ever g8
the center of the wire set balance arm (18). 4. 30 The appagail
accordance wit PEERim1, 2 mm%mmwm% d | n St the wire

set 13a 13 0 h I
oot oy kATl RPSCEON bp Bt
wire omnmmmcmm /m/\/\/nerects t-nmmmmmmmumm 18‘}0.951'2450}
attacned gaop 19962, B68 77100f e wre|m r(@?ﬁh@&mmh)ez 35 10 July 1997 (10.07.97)
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(54) Tifle: STRETCH COMPENSATION IN A HOISTING SYSTEM FOR A DERRICK /
{57) Abstract

An apparatus for a demick, comprising two or more hydraulic piston-cylinder 1

arrangements (10, 11) for raising and lowering a yoke (8) which travels on guide rails
(7) in the derxick (1) itself, where two or more wire lines {(13) arc strung over sheaves (12)
rotatably attacked lo the yoke. The wire lines (13) are attached at one end thereof to the
top drive (9) and at the other end thereof are secured to an attachment point (14a, 14b)
adjacent to a drill floor (2), said two or mote wire lines being run in two sets {13a, 13b)
of lines. The attachment points {14a, 14b) for each wire set are connected to & tension
equalizer assembly to equalize differences in tension in the wire lines.
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