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(57) ABSTRACT 
A friction and/or torque reducing drillstring component has 
a one-piece mandrel body 5 With a mandrel body recess 13c 
considerably smaller than mandrel upper neck 13a and 
mandrel body loWer neck 13b, dressed With an outer sleeve 
18 Which is interlocked With a tWo-piece inner bearing 20 
through several integral dove-tailed splines 22b and grooves 
22a. The combination of the outer sleeve 18 and inner 
bearing 20 is restricted in vertical movement over the said 
mandrel body 5 by an integral, optionally spirally, bladed 
?rst stop 15 and a removable second stop 16. The removable 

(22) Filed; Man 16, 2001 second stop 16 is locked onto the mandrel body upper neck 
1361 by means of threaded retaining bolts 24. Once the 
second stop 16 is removed, the one-piece outer sleeve 18 is 

(30) Foreign Application Priority Data retractable over the mandrel body upper neck 13a to alloW 
the removal of the tWo-piece inner bearing 20. A second 

Mar. 16, 2001 (GB) ......................................... .. 0062182 inner bearing 155 may also be provided. 
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FRICTION REDUCING DRILLSTRING 
COMPONENT 

[0001] This invention relates to equipment used on a 
drillstring to reduce the rotational friction betWeen the 
rotating drillstring and the borehole Wall. The said equip 
ment is particularly useful in the oil, gas and mining 
industries especially, but not exclusively, for drilling of high 
angle, horiZontal and extended reach Wells. 

BACKGROUND OF THE INVENTION 

[0002] In order to drill a Well, a drillstring is assembled 
above a drill bit. The drillstring is used to transfer the rotary 
motion from the surface equipment to the drill bit, thereby 
causing the drill bit to rotate and penetrate the sub surface 
formation. HoWever, the torque required at surface to rotate 
the drill bit is substantially increased due to the friction 
caused by contact betWeen the drillstring and the Wall of the 
borehole. Furthermore, the rotational contact betWeen the 
drillstring and the borehole Wall causes Wear on drillstring as 
Well as causing damage and Wear to the steel cased section 
of the borehole Wall. Conventionally, the drilling process 
also involves pumping of drilling ?uid doWn the bore 
through the inside diameter of the drillstring to improve the 
drilling performance of the bit, to assist With cooling and 
lubrication of the bit as Well as providing the means to 
transfer the drill cuttings to surface. Conveyance of the drill 
cuttings is a function of Well depth, Well pro?le, shape and 
siZe of drill cuttings, mechanical properties of the drilling 
?uid and the capacity of surface mud pumps. 

[0003] Conventional friction reducing drill pipe compo 
nents are shoWn, for example, in UK Patent nos. 2299598 
and 2304763. 

SUMMARY OF THE INVENTION 

[0004] As those skilled in the art Will appreciate, an 
accumulation of drill cuttings in the Well bore is a major 
obstacle in any drilling operation as it can increase doWn 
hole friction, thus increasing the amount of torque required, 
and in some instances can lead to the drillstring getting stuck 
in hole. For these reasons, ef?cient drilling ?uid circulation 
is essential. 

[0005] According to the present invention, there is pro 
vided a component for forming part of a drill string, the 
component comprising a mandrel having couplings for 
connection With the drill string, a bearing member mounted 
on the mandrel and a sleeve member mounted on the bearing 
member. 

[0006] Preferably, the bearing member is an inner bearing 
member, and the sleeve member is an outer sleeve member. 

[0007] Preferably, the component further comprises ?rst 
and second retaining members for retaining the inner bear 
ing member, and the outer sleeve member on the mandrel. 
Typically, the retaining members also prevent longitudinal 
movement of the inner bearing member, and the outer sleeve 
member, on the mandrel. Typically, at least one of the ?rst 
and second retaining members is removable or retractable 
from the mandrel, and more preferably, is removable or 
retractable from the mandrel to permit the inner bearing 
member, and the outer sleeve member, to be removed from 
the mandrel. Most preferably, one of the ?rst and second 
retaining members is removable from the mandrel by 
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removing one or more ?Xture devices, and typically, the 
other of the ?rst and second retaining members is integral 
With the mandrel. 

[0008] Preferably, the inner bearing member is provided in 
at least tWo portions, the portions preferably When brought 
together forming a substantially tubular member. More 
preferably, there are tWo portions, each portion comprising 
a half cylindrical member. Preferably, the at least tWo 
portions are mounted in a recess of the mandrel, the recess 
comprising a reduced diameter portion With reference to the 
diameter of the drill string, and particularly to the diameter 
of the joints of the drill string. Typically, the outer sleeve 
member is arranged coaXially With the inner bearing mem 
ber in use of the component, and preferably, a selective 
locking mechanism is provided to prevent relative rotational 
movement betWeen the inner bearing member and the outer 
sleeve member in use of the component. The selective 
locking mechanism may comprise a ?rst locking device 
provided on the inner bearing member and a second locking 
device provided on the outer sleeve member. Preferably, the 
?rst locking device is provided on the outer surface of the 
inner bearing member and the second locking device is 
provided on the inner surface of the outer sleeve member. 
More preferably, the ?rst and second locking devices inter 
act With one another to provide the locking action. Typically, 
the ?rst and second locking devices are formations provided 
on the respective surfaces of the inner bearing member and 
outer sleeve member, and more preferably, the formations 
are arranged longitudinally at least partly along the length of 
the respective inner bearing member and outer sleeve mem 
ber. Optionally, a third locking device, Which may be in the 
form of a key, may be provided to interact With the ?rst and 
second locking devices to provide the locking action. 

[0009] Preferably, the component further comprises a sec 
ond inner bearing member Which is typically provided in at 
least tWo portions, the portions preferably When brought 
together forming a substantially tubular member. More 
preferably, there are tWo portions, each portion comprising 
a half cylindrical member. Preferably, the at least tWo 
portions are mounted in the same recess of the mandrel that 
the tWo portions of the ?rst inner bearing member are 
mounted. Preferably, the ?rst and second bearing members 
each comprise a device Which separates the outer sleeve 
member from the mandrel. Typically the separating device is 
a ?ange. 

[0010] Preferably, the ?rst inner bearing member is 
capable of rotation With respect to the second inner bearing 
member. 

[0011] Preferably, a selective locking mechanism is pro 
vided to prevent relative rotational movement betWeen the 
second inner bearing member and one of the ?rst and second 
retaining members in use of the component. The selective 
locking mechanism may comprise a ?rst locking device 
provided on the second inner bearing member and a second 
locking device provided on the said one of the retaining 
members. Preferably, the ?rst locking device is provided on 
the outer surface of the second inner bearing member and the 
second locking device is provided on the inner surface of the 
said one of the retaining members. More preferably, the ?rst 
and second locking devices interact With one another to 
provide the locking action, Typically, the ?rst and second 
locking devices are formations provided on the respective 
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surfaces of the second inner bearing member and said one of 
the retaining members, and more preferably, the formations 
are arranged longitudinally at least partly along the length of 
the respective second inner bearing member and said one of 
the retaining members. Optionally, a third locking device, 
Which may be in the form of a key, is provided to interact 
With the ?rst and second locking devices to provide the 
locking action. 

[0012] Preferably, the outer sleeve member is a one-piece 
outer sleeve member. Preferably, the mandrel is a one-piece 
or unitary mandrel body. 

[0013] The component may be dismantled by removing 
one of the retaining devices and removing, if present, the 
second inner bearing member, and then removing the outer 
sleeve member over one end of the mandrel, and then 
removing the ?rst inner bearing member. A section of the 
mandrel directly above and/or beloW the ?rst and/or second 
retaining member may be spirally milled and ?uted to 
provide integral spiral blades. 

[0014] Preferably, the mandrel, stops, outer sleeve mem 
ber, inner bearing member(s) and the retaining devices are 
made of steel, but the inner bearing member(s) and/or outer 
sleeve member may also be made from high temperature/ 
high impact/Wear resistant ceramics, such as alumina 
ceramic, polymers or metals other than steel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Embodiments of the present invention Will noW be 
described, by Way of eXample only, With reference to the 
accompanying draWings, in Which: 

[0016] FIG. 1 shoWs a cross sectional vieW of a mandrel 
body forming part of a ?rst embodiment of the present 
invention; 
[0017] FIG. 2 shoWs a side vieW of the mandrel body of 
FIG. 1 provided With an outer sleeve member and a pair of 
inner bearing members together forming the ?rst embodi 
ment of the present invention; 

[0018] FIG. 3 shoWs a cross-sectional plan vieW through 
section 3-3 of the mandrel body, outer sleeve member and 
inner bearing member of FIG. 2; 

[0019] FIG. 4 shoWs a cross-sectional plan vieW through 
section 4-4 of the mandrel body, and second retaining 
member of FIG. 2; 

[0020] FIG. 5 shoWs a cross sectional vieW of a mandrel 
body forming part of a second embodiment of the present 
invention; 

[0021] 
FIG. 5; 

[0022] FIG. 7 shoWs a plan vieW through section C-C of 
the mandrel body of FIG. 6; 

[0023] FIG. 8 is a cross sectional vieW of one of a pair of 
?rst inner bearing members for mounting on the mandrel 
body of FIG. 5; 

[0024] FIG. 9 is a side vieW of the one ?rst inner bearing 
member of FIG. 8; 

[0025] FIG. 10 is a ?rst end vieW of the one ?rst inner 
bearing member of FIG. 8; 

FIG. 6 shoWs a side vieW of the mandrel body of 
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[0026] FIG. 11 is a second end vieW of the one ?rst inner 
bearing member of FIG. 8; 

[0027] FIG. 12 is a side vieW of one of a pair of second 
inner bearing members for mounting on the mandrel body of 
FIG. 5; 

[0028] FIG. 13 is a cross sectional vieW of the one second 
inner bearing member of FIG. 12; 

[0029] FIG. 14 is a ?rst end vieW of the one second inner 
bearing member of FIG. 12; 

[0030] FIG. 15 is a second end vieW of the one second 
inner bearing member of FIG. 12; 

[0031] FIG. 16 is a side vieW of a locking ring for 
mounting on the mandrel body of FIG. 5; 

[0032] FIG. 17 is a ?rst end vieW of the locking ring of 
FIG. 16; 

[0033] 
FIG. 16; 

[0034] FIG. 19 is a side vieW of an outer sleeve for 
mounting on the mandrel body of FIG. 5; 

[0035] FIG. 20 is a side vieW of a cross section through 
the outer sleeve of FIG. 19; 

[0036] 
FIG. 19; 

[0037] FIG. 22 is a side vieW of a rectangular longitudinal 
groove formed on the inner bore of the outer sleeve of FIG. 

19; 
[0038] FIG. 23 is a plan vieW of a cross section through 
the outer sleeve of FIG. 19; and 

[0039] FIG. 24 shoWs a side vieW of a cross section 
through the mandrel body of FIG. 5 provided With an outer 
sleeve member and a pair of ?rst inner bearing members and 
a pair of second inner bearing members together forming the 
second embodiment of the present invention. 

FIG. 18 is a second end vieW of the locking ring of 

FIG. 21 is a ?rst end vieW of the outer sleeve of 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0040] A mandrel body 5 forming part of a ?rst embodi 
ment of a friction reducing drill string component 1 in 
accordance With the present invention is shoWn in FIG. 1. 
The mandrel body 5 comprises a male pin end 10 and female 
boX end 11, both of Which 10, 11 are provided With standard 
API screW threads to permit the mandrel body 5 to be 
included in a drill string (not shoWn). The mandrel body 5 
further comprises a mandrel bore 12, mandrel body upper 
neck 13a, mandrel body loWer neck 13b and a mandrel body 
recess 13c, a threaded bore 14 and an integral ?rst stop 15 
Accordingly, the mandrel body 5 is a one-piece component. 
It should be noted that the ?rst stop 15 may be lengthened, 
and also that the ?rst stop may be spirally milled on it’s outer 
surface to form integral blades proposed for hydra-mechani 
cal and hydra-dynamic drill cuttings bed removal. 

[0041] FIG. 2 illustrates the assembly arrangement of an 
outer sleeve 21, inner bearing members 20 and retaining 
systems 15, 16 in place on the mandrel body 5 to form the 
friction reducing drill string component 1 in accordance With 
the present invention. Also shoWn in FIG. 2 are a removable 
second stop 16 having circular access ports 17, a one piece 
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outer sleeve 18 Which is preferably provided With straight or 
spiral blades 21, a tWo-piece inner sleeve 20 ?anged at it’s 
loWer end, longitudinal dove-tailed grooves 22a formed on 
the inner surface of the outer sleeve 18, and longitudinal 
dove-tailed integral splines 22b formed on the outer surface 
of the inner bearing members 20. The second stop 16 is in 
the form of an annular ring 16. It should be noted that the 
dove-tailed splines 22b and grooves 22a preferably do not 
eXtend the entire length of the sleeves. 

[0042] As shoWn in FIGS. 2 and 3, the inner bearing 
members 20 are formed from tWo half-cylinder shaped inner 
bearings 20a and 20b. 

[0043] In order to assemble the friction reducing drill 
string component 1, the inner bearing members 20a, 20b and 
are positioned around the mandrel body 5 Within the man 
drel body recess 13c, such that the ?ange is arranged at the 
loWer in use end of the component 1. 

[0044] Thereafter, the one piece outer sleeve 18 is slid 
over the mandrel body upper neck 13a. After lining up the 
dove-tailed grooves 22a With the dove-tailed splines 22b, 
outer sleeve 18 Will slide over the inner bearing members 20 
in a doWnWard sliding manner until the loWer end of the 
outer sleeve is rests directly on top of the ?anged end of the 
inner bearing members 20 The second stop 16 is then slid 
over the mandrel body upper neck 13a and is loWered 
doWnWardly toWard the outer sleeve 18 until each access 
port 17 lines up With it’s corresponding threaded bore 14. 
The second stop 16 is then secured on mandrel body upper 
neck 13a as illustrated in FIG. 4. 

[0045] As shoWn in FIG. 3, the dove-tailed ?tting arrange 
ment of the outer sleeve 18 over the inner bearing members 
20 prevents relative circumferential movement betWeen the 
inner bearing members 20 and the outer sleeve 18. 

[0046] As shoWn in FIG. 4, the second stop 16 is secured 
to the mandrel body upper neck 13a by means of a number 
of threaded retaining bolts 24 protruding through the respec 
tive circular access port 17, ?tted and screWed into each 
corresponding threaded bore 14 and tightened to a speci?ed 
torque A locking clip 26 is then ?tted into a locking clip 
recess 25 on each circular access port 17, this being a 
secondary safety measure to prevent the threaded locking 
bolt 24 from accidental unWinding and dislodgement. 

[0047] When the outer sleeve 18 and inner bearing mem 
bers 20a, 20b are mounted on the mandrel body 5, and 
secured in position by the retaining devices 16, 15, the 
outside diameter of the outer sleeve 18 is suf?ciently greater 
than the outside diameter of the drill pipe tool joints (not 
shoWn) Which form the rest of the drill string. In this manner, 
When the friction reducing drill string component 1 is 
installed in the drill string, only the outer surface of the outer 
sleeve 18 Will contact the Wellbore Wall and the drill pipe 
tool joint is not in contact With the Wellbore Wall. During the 
rotary drilling operation, the outer sleeve 18 is in contact 
With the bore Wall and does not rotate Whilst the mandrel 
body 5 rotates With the drillstring. Therefore there Will be no 
rotational contact betWeen the drillstring and the Wellbore 
Wall, and this ensures the protection of drillstring as Well as 
the steel cased section of the Well against damage and Wear. 
On the other hand, the outside diameter of the mandrel body 
recess 13c here referred to as ‘d’ is smaller than the outside 
diameter of drill pipe tool joint here referred to as ‘D’. 
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Hence, in rotary drilling mode the rotary surface contact 
circumference of the drillstring is effectively reduced by 
J'c><(D—d). In other Words, the torque or friction created is 
reduced In addition, the ?rst embodiment of the component 
1 has the advantage that the pair of inner bearing members 
20 can be formed from a different, and preferably less 
expensive material, than the outer sleeve 18 and in this 
manner, the inner bearing members 20 can be designed to be 
sacri?ced and replaced When required. 

[0048] Referring noW to FIGS. 5 to 24, a mandrel body 
105 forming part of a second embodiment of a friction 
reducing drill string component 100 in accordance With the 
present invention is shoWn in FIG. 5. The mandrel body 105 
again comprises a male pin end 110 and female boX end 111 
in a similar fashion as the mandrel 5. The mandrel body 105 
also comprises a mandrel bore 112, mandrel body upper 
neck 113a, mandrel body loWer neck 113b and a mandrel 
body recess 113C, a number of threaded bores 114 and an 
integral ?rst stop 115. It Will be noted that the integral ?rst 
stop 115 formed in the mandrel body 105 is above the 
mandrel body recess 113C, Whereas the integral ?rst stop 15 
formed in the mandrel body 5 of the ?rst embodiment is 
beloW the mandrel body recess 113C. Accordingly, the 
mandrel body 105 is again a one-piece component. The ?rst 
stop 115 is spirally milled on its outer surface to form 
integral blades 150 for hydra-mechanical and hydra-dy 
namic drill cuttings bed removal. 

[0049] FIG. 24 illustrates the assembly arrangement of an 
outer sleeve 121, a pair of ?rst inner bearing members 120 
?anged at their upper ends, a pair of second inner bearing 
members 155 ?anged at their upper ends and retaining 
systems 115, 116 in place on the mandrel body 105 to form 
the friction reducing drill string component 100 in accor 
dance With the second aspect of the present invention. Also 
shoWn in FIG. 24 is a removable second stop 116 having 
circular access ports 117 (shoWn in FIGS. 16 to 18), a one 
piece outer sleeve 118 Which is provided With spiral, blades 
121, longitudinal rectangular shaped grooves 122a formed 
on the inner surface of the outer sleeve 118, and longitudinal 
rectangular grooves 122b formed on the outer surface of the 
?rst pair of inner bearing members 120, and longitudinal 
rectangular grooves 122c formed on the outer surface of the 
second pair of inner bearing members 155. The second stop 
116 is in the form of an annular ring 116, and is provided 
With longitudinal rectangular grooves 122d formed on its 
outer surface. It should also be noted that the rectangular 
grooves 122a, 122b, 122c and 122d preferably do not eXtend 
the entire length of the respective outer sleeve 118, ?rst pair 
of inner bearing members 120, second pair of inner bearing 
members 155 and second stop 116. 

[0050] As shoWn in FIGS. 8 to 11, the ?rst pair of inner 
bearing members 120 are formed from tWo half-cylinder 
shaped inner bearings 120, and as shoWn in FIGS. 12 to 15, 
the second pair of inner bearing members 155 are formed 
from tWo half-cylinder shaped inner bearings 155. 

[0051] In order to assemble the friction reducing drill 
string component 100, the ?rst pair of inner bearing mem 
bers 120 are positioned around the mandrel body 105 Within 
the mandrel body recess 113C, such that the ?ange is 
arranged at the upper in use end of the component 100. A 
rectangular longitudinal key (not shoWn) is then placed into 
each groove 122b of the ?rst pair of inner bearing members 
120. 
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[0052] Thereafter, the one piece outer sleeve 118 is slid 
over the mandrel body loWer neck 113b. After lining up the 
rectangular grooves 122a With the rectangular longitudinal 
keys, the outer sleeve 118 is slid over the inner bearing 
members 120 in an upWard sliding manner until the upper 
end of the outer sleeve 118 rests directly against the under 
side of the ?anged end of the ?rst pair of inner bearing 
members 120. 

[0053] The second pair of inner bearing members 155 are 
then positioned around the mandrel body 105 Within What is 
left open of the mandrel body recess 113C, such that the 
?ange of the second pair of inner bearing members 155 is 
arranged at the loWer end of the outer sleeve 118 and the ?rst 
pair of inner bearing members 120. 

[0054] A rectangular longitudinal key (not shoWn) is then 
placed into each groove 122c of the second pair of inner 
bearing members 155. 

[0055] The second stop 116 is then slid over the mandrel 
body loWer neck 113b and, after lining up the rectangular 
grooves 122d With the rectangular longitudinal keys, the 
second stop 116 is slid over the second pair of inner bearing 
members 155 in an upWard sliding manner toWard the ?ange 
of the second pair of inner bearing members 155 until each 
access port 117 lines up With it’s corresponding threaded 
bore 114. The second stop 116 is then secured on mandrel 
body loWer neck 113b With suitable threaded retaining bolts 
(not shoWn) and associated locking clips (not shoWn). 

[0056] As shoWn in FIG. 5, the mandrel body 115 is 
provided With a further circumferential groove or recess 

113d, around Which a metal circlip (not shoWn) may be 
?tted. This further metal circlip and recess 113d provides a 
tertiary safety mechanism to prevent the dislodgement of the 
second retaining system (in the form of the second stop 116) 
if the primary safety mechanism (in the form of the bolts) 
and secondary safety mechanism (in the form of the asso 
ciated locking clips) Were to fail. 

[0057] The rectangular ?tting arrangement betWeen the 
grooves 122a of the outer sleeve 118, the rectangular keys 
and the grooves 122b of the ?rst pair of inner bearing 
members 120 prevents relative circumferential movement 
betWeen the ?rst pair of inner bearing members 120 and the 
outer sleeve 118. Also, the rectangular ?tting arrangement 
betWeen the grooves 122d of the second stop 116, the 
rectangular keys and the grooves 122c of the second pair of 
inner bearing members 155 prevents relative circumferential 
movement betWeen the second pair of inner bearing mem 
bers 155 and the second stop 116. 

[0058] Accordingly, the second embodiment of the com 
ponent 100 has the advantage that the ?rst 120 and second 
155 pairs of inner bearing members can be formed from a 
different, and preferably less expensive material, than the 
outer sleeve 118 and in this manner, the ?rst 120 and second 
155 pairs of inner bearing members can be designed to be 
sacri?ced and replaced When required. In addition, When the 
outer sleeve 121 contacts the Wellbore Wall, no portion of the 
mandrel 115 is in direct contact With the outer sleeve 118, 
and since the outer sleeve 118 is preferably formed from a 
relatively hard Wearing material, the lifespan of the mandrel 
body 115 is increased. In addition, it is only the ?rst 120 and 
second 155 pairs of inner bearing members that provide the 
bearing surfaces With the mandrel 115, and so the material 
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from Which they are formed can be chosen to be less likely 
to damage the mandrel body 115. In other Words, it is only 
the ?rst 120 and second 155 pairs of inner bearing members 
that are in direct contact With the mandrel body 115 and the 
outer sleeve 121 is not in direct contact With the mandrel 
body 115. 

[0059] Thus, the embodiments of the present invention 
provide a robust, fail safe mechanical, non-rotating stand-off 
on the drillstring so as to remove the rotational contact 
betWeen the drillstring and the bore Wall and therefore 
prevent damage or Wear of drillstring and the cased section 
of the bore. The embodiments described herein also provide 
a means to reduce the rotational friction surface area of the 
drillstring, and therefore reduce the torque required to rotate 
the drill string at the surface. Furthermore, the embodiments 
described herein also provide a combined hydra-mechanical 
and hydra-dynamic means of agitating the cuttings bed in 
order to improve the drilling ?uid circulation. 

[0060] Furthermore, the embodiments of the present 
invention provide the advantage that they alloW for removal 
of the outer sleeve 18; 118 Without dismantling of the 
mandrel body 5; 115 or outer sleeve 18; 118 or heat 
expansion of the outer sleeve 18; 118 and yet alloW the 
effective inside diameter of the rotatable part of the com 
ponent 1; 100 that is the combination of the inner bearing 
member 20; 120 and the outer sleeve 18; 118 to be smaller 
than the outside diameter of the upper and loWer ends of the 
mandrel body 5; 115, hence providing a smaller bearing 
surface area betWeen the inner bearing member 20; 120 and 
the mandrel body 5; 115 Which results in loWered friction 
and torque. These features make the embodiments of the 
present invention a fail safe, easy to disassemble and re 
assemble drillstring component 1; 100 Which reduces drill 
ing torque due to the reduced friction surface area betWeen 
the rotatable part of the component 1; 100 (the combination 
of the inner bearing member 20; 120 and the outer sleeve 18; 
118) and the mandrel body 5; 115. 

[0061] Modi?cations and improvements may be made to 
the embodiments hereinbefore described Without departing 
from the scope of the invention. For instance, the mandrel 
body 5; 115 may take the form of a full length (range 1 being 
20 foot in length, range 2 being 31 foot in length or range 
3 being 40 foot in length) drillpipe (not shoWn), or may take 
the form of drillpipe pup joints (not shoWn) of any length. 

I claim: 
1. A component for forming part of a drill string, the 

component comprising a mandrel having couplings for 
connection With the drill string, a bearing member mounted 
on the mandrel and a sleeve member mounted on the bearing 
member. 

2. Acomponent as claimed in claim 1, Wherein the bearing 
member is an inner bearing member, and the sleeve member 
is an outer sleeve member, and the component further 
comprises ?rst and second retaining members for retaining 
the inner bearing member, and the outer sleeve member, on 
the mandrel. 

3. Acomponent as claimed in claim 2, Wherein at least one 
of the ?rst and second retaining members is removable or 
retractable from the mandrel, to permit the inner bearing 
member, and the outer sleeve member, to be removed from 
the mandrel. 



US 2002/0129976 A1 

4. A component as claimed in claim 2, wherein the inner 
bearing member comprises at least tWo portions, Which 
When brought together, form a substantially tubular member. 

5. Acomponent as claimed in claim 4, Wherein the at least 
tWo portions are mounted in a recess of the mandrel, the 
recess comprising a reduced diameter portion With reference 
to the diameter of the drill string. 

6. A component as claimed in claim 2, Wherein the outer 
sleeve member is arranged coaXially With the inner bearing 
member in use of the component. 

7. A component as claimed in claim 6, Wherein a selective 
locking mechanism is provided to prevent relative rotational 
movement betWeen the inner bearing member and the outer 
sleeve member in use of the component. 

8. A component as claimed in claim 7, Wherein the 
selective locking mechanism comprises a ?rst locking 
device provided on the inner bearing member and a second 
locking device provided on the outer sleeve member. 

9. A component as claimed in claim 8, Wherein the ?rst 
locking device is provided on the outer surface of the inner 
bearing member and the second locking device is provided 
on the inner surface of the outer sleeve member. 

10. A component as claimed in claim 8, Wherein the ?rst 
and second locking devices interact With one another to 
provide the locking action. 

11. A component as claimed in claim 8, Wherein the ?rst 
and second locking devices are formations provided on the 
respective surfaces of the inner bearing member and outer 
sleeve member. 

12. A component as claimed in claim 11, Wherein the 
formations are arranged longitudinally at least partly along 
the length of the respective inner bearing member and outer 
sleeve member. 

13. A component as claimed in claim 10, Wherein a third 
locking device is provided to interact With the ?rst and 
second locking devices to provide the locking action. 

14. A component as claimed in claim 2, further compris 
ing a second inner bearing member comprising at least tWo 
portions. 
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15. A component as claimed in claim 14, Wherein the 
portions When brought together form a substantially tubular 
member. 

16. Acomponent as claimed in claim 15, Wherein there are 
tWo portions, each portion comprising a half cylindrical 
member. 

17. A component as claimed in claim 14, Wherein the at 
least tWo portions are mounted in the same recess of the 
mandrel that the tWo portions of the ?rst inner bearing 
member are mounted. 

18. Acomponent as claimed in claim 14, Wherein the ?rst 
and second bearing members each comprise a device Which 
separates the outer sleeve member from the mandrel. 

19. Acomponent as claimed in claim 14, Wherein the ?rst 
inner bearing member is capable of rotation With respect to 
the second inner bearing member. 

20. A component as claimed in claim 14, Wherein a 
selective locking mechanism is provided to prevent relative 
rotational movement betWeen the second inner bearing 
member and one of the ?rst and second retaining members 
in use of the component. 

21. Acomponent as claimed in claim 2, Wherein the outer 
sleeve member is a one-piece outer sleeve member. 

22. A component as claimed in claim 2, Wherein the 
component is dismantled by removing one of the retaining 
devices and removing, if present, the second inner bearing 
member and then removing the outer sleeve member over 
one end of the mandrel, and then removing the ?rst inner 
bearing member. 

23. Acomponent as claimed in claim 1, Wherein a section 
of the mandrel directly above and/or beloW the ?rst and/or 
second retaining member comprises spiral blades. 

24. A component as claimed in claim 1, Wherein the 
mandrel is a one-piece mandrel body 


