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The i nveft? Sl ates to a derrick, in particular a drilliRETMNOISBUR i ck,
conprising a derrick structure, and lifting tackl'e for a | oad, for
instance, a drill string, in the derrick.,5 structure. An essenti al
function in a drilling rig derrick is vertical novement of | oads, primarily
the drill string and its sections, anggd ring and retrieving equi prent ,
for exanple a BOP (bl owout preventer), with the aid of a drill string.
10 Drawnwor ks, wires and bl ocks are used in conventional drilling rig
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connectijpn with the art using driving gears with notors/gear boxes

boxbs. gear BRMOTER TR0 HUOGH 2tk U 1o e Reorl img W dekior Maippl y
oxes/ gear id r ply to
be provi dede@ntlybgrillingiy derricksfHave beérepfodacedowhera hecload Haridlingwalieg blacof t he
not ors or on to
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lifting tadiiosn propesals to use drivingrzeatsdraving 4 motenor tvtors coupled)toggearwheelsc h
clinbs yp %H@Hcﬁﬂl%dr?@fﬁ@all?%oﬁrﬁ@dfa%ﬁl‘& e defdikCh are noved up and down by

t he driving gear re are known devices for novenent, especially
hoi sting and | owering of |oads, using a driving gear mhich I ncl udes a
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in dnlhng ng derricks it is therefore necessary to monitor the wires and replace them at
20 regular intervals in order to maintain the desired precision in the lifting tackle.

A problem in connection with the art using driving gears with motors/gear boxes
coupled to gearwheels which engage with racks is that motors having gear
boxes/gearwheels climb along the rack, thus requiring the power supply to be provided
25 by means of a flexible hose or cable and the weight of the motors or driving gear to be
lifted in addition to the load that is lifted.
The last-mentioned disadvantage can be obviated by making the lifting tackle in such
manner that it is not the driving gear which climbs up along the racks, but the racks
which are moved up and down by the driving gear.
30
There are known devices for movement, especially hoisting and lowering of loads,
using a driving gear which includes a gearwheel in engagement with a rack that is
divided into successive and hingedly interconnected rack segments which run in a
guideway, see for example US-PS 1,870,244, US-PS 1,916,517 and US-PS 2,170,595.
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t hese kwaysgs/4Bes ces, the rack segnents are | ocked in theprsrmnogghbidoverti cal
lifting Iine, and the lifting devices involved are intended for
relatively short lifti ng or jacking - I engths. The rack segnents are
stored horizontally. It is an obj ekt of the present invention to
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vertical, |oad-bearing straight Iine are prevented from buckling/ bendi ng.
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the i nvent;uﬂﬁng ow&pm&@eedderrl ck, in particular a drilling ri g

derrick having a lighter and 5|npler structural design, where the derrick
structure is primarily proportioned for horizontal forces. 20 A
parti cul arA paiticelar objectaf theiinyantiamis rtcspmxcbradxﬂmgdavm havigiack segnoents i ck f or
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i nvention is also to prOV|de adrilling rig derrick where the lifting

tackl e, as, pccasi o | res be us ess t.he dril.l. string or pipe
string. Teis aisqqn Ghealﬁvﬂﬁ']%‘é? paqvuquaeéqrﬂ@% ?#l‘ ﬁB‘ b%é‘ga derri ck,
especi al | yeriek, Mﬂermerlmajl ldedled by, the liftingwikidis talen lmp a&ﬂteehmtem aftherding to

need |n adse e manner. 30 These and ot her objects of the invention
are attiinfé ‘th a derrick, especially a drilling rig derrick,
including a derrick structure, and lifting tackle for a |oad, for exanple,
a It is also an object of the invention to provide a derrick, in particular a drilling rig

derrick having a lighter and simpler structural design, where the derrick structure is
primarily proportioned for horizontal forces.

20
A particular object of the invention is to provide a drilling rig derrick for use on board a
floater, for example, a drilling ship, which derrick has a centre of gravity that has been
lowered radically in comparison to conventional drilling rig derricks.

2s A particular object of the invention is also to provide a drilling rig derrick where the
lifting tackle, as occasion requires, can be used to press the drill string or pipe string.

It is also an object of the invention to provide a derrick, especially a drilling rig derrick,
which can be extended according to need in a simple manner.
30
These and other objects of the invention are aftained with a derrick, especially a drilling
rig derrick, including a derrick structure, and lifting tackle for a load, for example, a
drill string, in the derrick structure, which derrick is characterised in that the lifting
tackle comprises vertical guideways in parallel relation, each including a vertical main
35 guide rail, a storage guide rail parallel thereto, and a connecting guide portion between
the two said rails arranged in a lower portion of the derrick, a rack slidably mounted in
each guideway, which racks are divided into successive, hingedly interconnected rack
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The rack segikingshipn be made so as to rest on top of one another on
strai ght surfaces, and the horizontal support results in their being

revented f mbuckl endi n he rrick tructuecanb
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20 when the load-bearing yoke is connected to the racks.

Initially, the lifting height will be determined by the number of rack segments. The rack
segments which do not form a part of the vertical, supporting rack, will be stored in the
vertical storage guide rail.

25
The rack segments can be made so as to rest on top of one another on straight surfaces,
and the horizontal support results in their being prevented from buckling/bending.

The derrick structure can be extended or shortened in a simple manner by adding or
30 taking away a derrick segment.

When needed, additional rack segments can be inserted into the rack segment train, or
optionally taken out.

35 The connecting portion between the main guide rail and the storage guide rail may be
made in the form of a curved guideway portion, but it is especially advantageous if the
connecting portion can include an idler wheel pivotally supported about a horizontal



30 taking away a derrick segnent. When needed, additional rack
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drive conn8¢tion |V|ng eng
respecuveamqnhm@s@eapMéa@cxmpme driving gear. This makes possible a 20
synchropi sation of the novenents of the rack segnments in the two verti cal

gU|de rail cordi to the [nven t.here rqvi ded a
tensi on adimpmuﬁéw €Ojs accordipg %'ileewepamafaxn %mﬁaa@re 1§ grgRioyed
agai nst t hevhiel iﬁblu‘dbﬁgéarwﬁébli that ara nﬂ&igaga’ﬁéxﬁ vititthe rackflﬁ\thwit&hge gaide tdil ng
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with respective driving gearwheels in the driving gear. This makes possible a

20 synchronisation of the movements of the rack segments in the two vertical guide rails.

According to the invention, there may be provided a tension adjusting device which

serves to tension the rack segments against the idler wheel, so that a desirable and

favourable abutting interaction is obtained between the periphery of the idler wheel and
25 the rack segments in this portion of the guideway.

The gearwheel that is in mesh with the rack in the storage guide rail may be supported
so as to be position-adjustable, to allow a tensioning of the interaction between the rack
segments and the idler wheel, or more advantageously: the idler wheel may be

30 adjustably supported for such tensioning.

The drive connection between the respective gearwheel which is in engagement with the

rack in the storage guide rail and the gearwheel which is in driving engagement with a

respective driving gearwheel, advantageously includes a universal shaft and optionally
3s  shaft couplings.
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whi ch are shielded fr t he envi ronme eways are
desi gned f(ﬁ;o‘%meeﬂ"&% g&nent of the |oad- bearing yoke in the main
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bearing yoke in the main guide rails.

According to the invention, the shielding of the load-bearing yoke may include a

25 respective canvas element actuated by the load-bearing yoke wherein there are
embedded magnetically actuatable particles, magnets being mounted on the main guide
rail to hold the canvas element in place on the main guide rail so that it covers the
guideway

30 Ina preferred embodiment, rollers are provided on the load bearing yoke which interact
with the canvas element and force this away from the guideway, or put it in place again

when the load-bearing yoke moves along the guideway.

The invention will now be explained in more detail with reference to the drawings,
35  wherein:

Figure 1 is a sectional elevation of a derrick;
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guide rail 7, a storage guide rail 8 parallel thereto, and a connecting guide portion 9

between the main guide rail and the storage guide rail arranged in the bottom portion of
the derrick.

25 In the respective guideways 4 to 6, 7 to 9, there is slidably arranged a respective rack 10,
11. This is shown in particular in the schematic figure 9. Each rack 10, 11 consists of
successive rack segments 12, 13.

Figure 4 shows a section of the idler wheel area 6 in the guideway 4-6 in the derrick

30 structure 2. From Figure 4 it can be seen that the rack 10 consists of hingedly
interconnected 16 rack segments 12. These rack segments 12 are designed to bear
against one another when the rack 10 or a part thereof is in the vertical main guide rail
4. The main guide rail 4 is designed and proportioned for horizontal support of the rack
segments 12, so that the rack 10 will be safeguarded against buckling/bending in the

3s  main guide rail. '
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gui deway? g raised or lowerghby eprrespansling moveraent of thagmniagksdlOa 14 i theng gear
25 includi rt@sp%cﬁ{/dlgtﬁhé\fv% QF%rdﬁévéxrm t Bptlhﬁ &&rl]déﬂlbhl ldtrl:bﬁé 715 9&%@@6&! \@PHifig gear
eqnent o 125 maudinga A oF GEaRE Betors Wit Fiticgeeraieeis Shuigred egipvi ng
notors - 8 which engpgeowith thefteath A8 onathk rack segrnedton 2 18 Flekdrivifig géardsari ty
of the 1 acig R Stoiflof 16 vt b RIS EBYinG poth o LR S, purlpr B sBR° 757
whi ch eaeh oficlarity in Biguvesrioangchenly the twadowermost driving, motorspdk i 5 welope sidei ch
have dri vi ' the teeth 18 on the rack segnents 25 12 in the
YT tROERREQ 0RRE shvin)

rack 10. .These driving gearwheels 26, 27 thus act on one of the |ong sides
of the rack 10. Simlarly, driving gearwheel 28 attached to

non-i | | ust rEip@@ 4khowsn@or@iviximotors 14, 15 which each drive a driving gearwheel 26 and
27, respectively, which have driving engagement with the teeth 18 on the rack segments
25 12 in the rack 10. These driving gearwheels 26, 27 thus act on one of the long sides of
the rack 10. Similarly, driving gearwheel 28 attached to non-illustrated driving motors
is arranged on the opposite vertical side of the rack 10, in driving engagement with the
teeth 17, as is shown in Figure 5.

30 A gearwheel 29 is supported for engagement with the driving gearwheel 27. This
gearwheel 29 is drive-connected by means of an intermediate cardan shaft 30 to a
gearwheel 31 which is supported for driving engagement with the teeth 18 on the rack
10 in the storage guide rail 5.

35 The support of the respective driving gearwheels and gearwheels is merely indicated in
Figure 4, but it is understood that these driving gearwheels and gearwheels are
supported in a suitable manner in the derrick structure 2. Of course, the same applies to



I's arranged on the opposite vertical side of the rack 10, in driving

" engagenent with the teeth 17, as is shown in Figure 5. 30 A

gear wheeWORP3/4BBi2support ed for engagenent with the drivi ngPGENORR/EH3027,
Thi s gearwheel 29 is drive-connected by means of an internediate
cardan shaft 30 to a gearwheel 31 which is supported for driving
engagenent with the teeth 18 on the rack 10 in the storage guide rail
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respective driving notors in the driving gear 25. A simlar gearwheel 29 ;
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connected cardan shaft 30 serves to provide synchroni sed novenent
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of known nean bmimplemertedsimply withdhe aid ofknowwmﬁbwlhtenapnaémsmse driving gear
25, i.e., with the aid of the illustrated nmotors 14, 15 and 15 the other

simlar rmtors t ha e r101 descrj bed i, r rack 1 may
t hus @Efi@f)‘h #st‘ﬁe“ﬁ %Eﬂ‘%é{‘ 4“5’“ H\thréi‘i”»sw@“ 7 for
rai si ngjsan ﬂle| M@ sifilar motorilhat dre nbodudctileslr ih dgory dkmil 2the (rﬁiks a0g£l 19ﬂ1a

| oad- b 22 d h 10 11,
that 1o WP MATES phaod i o LanBmetily Rainsmide 548 855k o Bha et

| oad- bear i ofjthedaai-Béarmgyyoke 22 (Fxgumé?)y The loduebaasing yok€922 by @ptxamlb/(mstect ed
to these, %92&8' 6&‘6:% gaemaiﬂ tHRS, %%u?fhe%ﬂﬁn{gﬁé%ﬁm%?me%efs@f b

guide rails g g
aid of t hethqjggd—bgmngmg)kyagénay rest loosely on the racks 10, 11 or be connected to these,

20  so that downward movement of the racks 10, 11 in the main guide rails 4, 7 can be used

he

to, .g., press a pipe string with the aid of the load-bearing yoke.

In the exemplary embodiment, the driving gear 25 includes a plurality of hydraulic
motors 50 (and the said electric motors 14, 15). In this way, it is easy to achieve a

25 heave compensation system, and this is important in the case of floaters. The driving
gear 25 hydraulic motors 50 are in a non-illustrated manner attached to a hydraulic
accumulator system which includes a low pressure feed pump. The system will then
function thus that when a hoist load (in the load-bearing yoke 22) moves downwards,
the hydraulic motors 50 will act as pumps and charge the non-illustrated accumulator or

30 accumulators. When the hoist load moves upwards, the hydraulic motors will function
as such for hoisting, the power being drawn from the accumulators. When loads are
lowered, the electric motors 14, 15 can be used as driving motors to drive the load-
bearing yoke 22 downwards and thus charge the accumulators.

35 The two main guide rails 4, 7 are, as shown in Figure 3, made in the form of rails that
are C-shaped in cross-section, with an opening for the ends of the load bearing yoke, but
in the area lowermost in the derrick, in proximity to the driving gear 25 and in the
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engagenent w teefh 17, 18 on the rack segnents 12 in this area. 5
The same is true of the gearwheels 21 in the storage guide rails 5, 8.

és hrrent ijorsadh shieldiy 6e Guideivags Bapbe dbnd hicar@igingdtindles élembits whioch ar e
-Shaped 1 n C

rpsSs- ..Secti q),. shown.in Figure 3 nd | S al sp .shown

' Fi gl eSOV e OBen ayide Backs, 1y jn the ety Bhide raul. 1A {cnnvas slosment 36 % s KoL e
r aijl 4, 7 is stiosvrpint Figiteh 758.i Theganves élamest 3nhasheagnetik par€icles embedded 12, éLﬁ
and in nmo S ._he. ) e
mai n gui qatrEy B o o din ARiGRTEN (G oletplh o i s ARCH
exposed t dwid thesguvas element 3Mmin place or insuneingyidsiroil doatkatthe canvas dempnt
10 L9 Bk B, GULC B e SO SRR RSB "
el enenf® 3deaHNg fﬁ)‘iﬁ%e % chge raiPE,isg %&ﬁqﬁ‘%ﬁf&& e-as gontrgl in g‘grﬁ?géc\(‘e*}‘\gne nt
36 has magaataccwithitlic rkks1G e dtiednd of thellbai-bdafing §oke 2P irt Rigurssi7and 8 de rai |
4 there ar dicmed Lg?n s tof ﬁl@%e\'\f:é encs’ neér%l W].I E’LQ sl\{o\gvlrrll in Figures 7 and 8, on the

load-bearing yoke there are arranged rollers 38, 39, 40, 41 which, in pairs, interact with

the canvas element 36 and force this away from the rail 4, or put it in place again during

25 the movement of the load-bearing yoke along the rails 4. As shown, the rollers are
positioned such that the canvas element 36 is guided out from the rail 4 and through a
slot 42 in the load bearing yoke 22. Above and below the load bearing yoke, the canvas
element 36 will bear against the rail 4 and seal the inside space in the rail.




hol d the canvas elenment 36 in place on the main guide rail 4 so that the

" canvas el enent covers the guide track or slot 35, which serves to

i ntroducwWoP8MB8EBecti ve end of the | oad- 20 bearing yoke BETINOBM@I3pai | 4,
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with the racks 10, 11. The end of the | gpd-bearing yoke 22 in Figures 7 and
8 is i ndi cated by neans of the reference nuneral 37. As shown in
Figures 7 padedt chaffes | oad- bearing yoke there are arranged rollers
38, 39, 40, 41 which, in pairs, interact with t he canvas el enent 36
and force this away fromthe rail 4, or put it in place again during 25
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desi gned tg hear inst._one. . her n.the r . .Qr when a
part ther ebPPF% "Fﬁ’g{qﬁéf Wgﬁﬁ%ﬁrﬁﬁ%ﬁggﬂ}ﬁﬁ gear (f’f)ﬁn&%?mggah% &l n guide
rail (415 7gedrwhee) (2627gR8)infdsivingerigagement vwithptho racks{12,H3) imathk respectiveegnent s
(12, 13), 'J?f@fa'il ke (22) supported on the racks (10, 11) in the
respecti ve%}g?faldgca malg%"gzi de rails (4,7), and a driving gear (25)
including a driving 15 gearwheel (26,27,28) in driving engagenent wth the
racks (12,213) in the respective vertical guide rails (4, 7). 2.

7L, AR08 T ety SBBAHED B o e i

der ri ckaoac ¢emtld{1r7g 1 8)oorctwan pardlledisidés. characteri sed in that each connecting

portion (6, 9) i ncl udes an idler wheel (20) pivotally supported about
a horizontal axis (19) and having 25 a periphery in contact with rack
el ements (82, 13) which are in the connecting guide portion.

A derrick according to claim 1 or 2, characterised in that each connecting portion (6, 9)
includes an idler wheel (20) pivotally supported about a horizontal axis (19) and having

25 aperiphery in contact with rack elements (12, 13) which are in the connecting guide
portion.

4.
A derrick according to claim 3, characterised in that the idler wheel (20) has an elastic
30 peripheral coating (21).

5.

A derrick according to claims 1 to 4, characterised by gearwheels (31) which are in

engagement with the rack (10, 11) in the two storage guide rails (5, 8) and are drive-
35 connected (30) to gearwheels (29) in driving engagement with a respective driving

gearwheel (27).

K] DR



4 A derrick according to claim3, characterised in that the idler

'W.neel ( n elastic 30 peripheral coating (21). A
%g%g%)‘?séﬁﬁg toclains 1 to 4, characterised by gear%’ggf%gs’?%ﬁ whi ch

derrick

are in engagerment with the rack (10, 11) in the two storage guide
rails (5, 8) and are drive- 35 conneclled (30) to gearwheels (29) in
driving engagenent with a respective driving gear wheel (27). WO
08/ 48142

PCT/ NO98/ 00130 11

6. A derrick according to claimb5, characterised in that there is
provi ded $tension 5 adj usting neans for relative tension adjustnent of
the rack sgdemitkactordingltad)ldiml 5)\chiraeterised intieat thefR)provided afension A derri ck

according to claim®6, .characteri.sed.dn th he idl er ( i
Suppor t £ Asin ifeRs e RERAF RonBR daPrcl br 8 Feck s BmeRTE2, 137 Brighihe
adj ust mnentwhdel (209. r ack segnents at the i dl er wheel . 8. A
derrick according to clains 1 to 7, characterised in that the driving gear
5) includes 15 a driving notor (14, 15 or eac riving gearwhee ,
(25) includ dri vi ( ) f h drivi wheel (26
27, 28). 7 9 A derrick according to one of the preceding clains,

char act er | g @grridk dcBerdind to@%dimY6, characteARASh Mkt did Mdied SvHERl @OFisfsappdrid sovo
racks (10, 11§Far e dri

ve- connected.t o onée apot her. 10. A
or 11 o acSaP iF RESHOROHBSHPLY REFFLeIaRIRR S ent ofils sk SPABERs Pibe hay
each rack idlkdwheel. 11) is attached to at |east one driving gearwheel which
I's drive-connected to an el ectronotor and at | east one driving
gearwheel which is drive-connected to a hydraulic 25 notor, which
hydraulic $otor is coupled to a hydraulic accunul ator.

A derrick according to claims 1 to 7, characterised in that the driving gear (25) includes
15 adriving motor (14, 15) for each driving gearwheel (26, 27, 28).

9.

A derrick according to one of the preceding claims, characterised in that directly

opposing driving motors for the two racks (10, 11) are drive-connected to one another.
20

10.

A derrick according to one of the preceding claims, characterised in that each rack (10,

11) is attached to at least one driving gearwheel which is drive-connected to an

electromotor and at least one driving gearwheel which is drive-connected to a hydraulic
2s  motor, which hydraulic motor is coupled to a hydraulic accumulator.

11

A derrick according to one of the preceding claims, characterised in that the guideways

are sheltered from the surroundings and are adapted for shielded movement of the load-
30 bearing yoke (22) in the main guide rails (4, 7).

12.

A derrick according to claim 11, characterised in that the shielding of the load-bearing

yoke (22) includes a respective canvas element (36) actuated by the load-bearing yoke
35 (22) wherein there are embedded magnetic particles, there being mounted on the main

guide rail (4) magnets which will hold the canvas element (36) in place on the main

guide rail so that it covers the guideway.

N




11. A derrick according to one of the preceding clains, characterised
“in that the gui deways are sheltered fromthe surroundi ngs and are
adapt ed W@ 9¥#8142 ded novenent of the | oad- 30 bearing yokePGENDI8/D13the nmai n
guide rails (4, 7). 12. A derrick according to claim1l
characterised in that the shielding of g?e | oad- beari ng yoke (22)

i ncl udes a respective canvas el enment (3 actuated by the | oad-bearing yoke
35 (22) wherein there are enbedded nagnetic particles, there being nounted
on the main guide rail (4) magnets which will hold the canvas el enent
(36) in place on the main guide rail so that it covers the gui deway.
WO 98/ 4814233,

PCT/ NO98/ 0 . . . . qs .
b 0,0 gk edrick according fo claim 12, characterjsed in that on the load-bearipg yokd @2) |

| oad- bear i erg ateaurrangyd wllexs{38-4 Lhwhichrintsragbwith the canyag dlgment Gahamghiores: er act
with the C%ﬁ%%afh%{ﬂaﬂ% a® fuide faif @’)%t?ﬁlét it il plhce ApARYad the médtl?eaﬂ(ﬁg %JEHJ' de

rail (4) or_put 1t I n p]ace, again as oad- beari1 ng yoke noves
al ong the o \(ﬁsgkm,g c;m@mgmdera?l(ﬁdh 10 A derrick according to one of
t he preceding clainms, characterised in that the driving gear is made in

the form of14a heave conpensati on system

10 A derrick according to one of the preceding claims, characterised in that the driving gear
is made in the form of a heave compensation system.
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