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| MPROVEMENT | N OR RELATI NG TO ROLLER SUBS The present
invention relates to roller subs for reducing the
wo eoost11se8 bet ween a tool string and a wall w t PCTIGB2005/001891

well bore, and in particular to a roller systemwth
adj ust abl e wheel dianeters. IRol |l er subs or skates are
downhol e devi ces whi ch include wheels which contact a
wal | of the well bore to assist in noving the device
and nore particularly, the tool string to which it is
attached, through a well bore. Typically tool strings
pass through the well bore under the influence of
gravity. However, when the well bore is deviated,
particularly towards the horizontal, gravity causes
the string to fall to the |ower side of the well bore.
In this location the string can stick and the tools
t hereon can beconme danaged. This problemis
exacerbated for wireline tool strings. Roller subs
mai ntain the tool string away fromthe well bore wal
whil e the wheels reduce friction between the two and
thus aid in noving the tool string through the well
bore. The earliest roller subs conprise wheels |ocated
in slots around the circunference of a cylindrica
body. Multiple wheels are required to prevent the body

IMPROVENENT INcORERELADIEGWEO| RGDUERSSUBSesult the
wheel s each have a dianeter approxi mately half that of
the body. Later designs provide | arger wheels through

Tﬁge%f:@é%ﬁ@ phvihe; badye1dypicabl ¥olheresane FWe Paihsing
of two

wheel s, with the same orientation, |ocated
thérdught 5wt Betweehea tool string and a wall within a

well bore, and in particular to a roller system with

adjustable wheel diameters.

Roller subs or skates are downhole devices which include
wheels which contact a wall of the well bore to assist in
moving the device and more particularly, the tool string
to Which‘it is attached, through a well bore. Typically
tool strings pass through the well bore under the
influence of gravity. However, when the well boré is
deviated, particularly towards the horizontal, gravity
causes the string to fall to the lower side of the well
bore. In this location the string can stick and the tools
thereon can become damaged. This problem is exacerbated
for wireline tool strings. Roller subs maintain the tool
string away from the well bore wall while the wheels
reduce friction between the two and thus aid in moving

the tool string through the well bore.
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body. In order to ensure the wheels contact the | ower

wall of the well bore the body is weighted on one side
w@pasti3ss i n conbi nation with a sw vel betweePCT/382005/001891

body and the string, causes.the wheels to |ie against

the low side of the well bore. Alternatively a body

havi ng_an elliftical or oval cross-section, wWth, each
Thai eabliahber 3l hpuntels oforRE1sRoVREEXFs1aS2ERE WReSLETS

n_{he ' sien, w,hk epbial | yutikp
cFngiohOeclP0gRL- LBl MLLgBester ofLipl) it one
whekl st Aeeetogeinedend ptreseehtt bheuhody thethotdspdehef

t ‘well bore. A_nmmjor disadvanptage, of .the ipr_art
W?2f|§$r§uwgifsa?ﬂa? tﬂerﬁﬁgnggéFgWFggé?eﬁagﬁtﬁ?ﬁeo?
atbnevah sphptsximat8eybrdys thetwbeetsenustyt herefore

be of a size which fits within the slot but which

protrudes sufficiently fromthe body to contact the

[ I : 0 ' esi.gn
AL BOLEGHEL 108 LEsULl, SpEbabotyppsgdephenedtor o
tRabbb&yr eqiypedal by ehéirei ent operption b webl wheeds,

of different dianeters. An_objec at | east _one '
weRBOBPROAERGT FLERPRELERY FACBLERoRIFEuph BLBYPara the
b?@&LeEnSHPdé¥SE8”bMBQ§8 vheelhdieagetentaar baevavied. A
urther object of at |east one enbodi nent of the

wpiLésefit thavealilohore thepbedivdésavespherdsap BHEy st
ich.roll.er wheel f_vatiable %& ters.can heused

aﬁgcggﬁﬁngl?ocgmgﬁ?éFgggpgékﬁoF £ e@g?esenw PRventi on -
ahbereei stphayi deduacsother waeblsysbemitorngusesitnthe low
tool string to_reduce friction bet%pen hg string and
shdgepf the well bore. Alternatively a body having an
elliptical or oval cross-section, with each pair of
wheels mounted on the short axis as the wheels run on the
longer dimension, will preferentially tip the body onto
the longer dimension. This roller sub will therefore

orient itself to run on the low side of the well bore.

A major disadvantage of the prior art roller subs is that
the wheels are located within or through slots in the
body. The wheels must therefore be of a size which fits
within the slot but which protrudes sufficiently from the
body to contact the well bore wall. As a result each
body is designed for a single wheel diameter and thus a
different roller sub is required for efficient operation

in well bores of different diameters.

An object of at least one embodiment of the present
invention ig to provide a roller sub system whose wheel

diameter can be varied.
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bore in which the string is run, the system conprising
an el ongate body including connector neans for
wo omatinigs t he body on the string and one or noPET/GBR00S/001891
of roller wheels nmounted on the body for contacting a
wal | of the well bore, wheré&in the body conprises a
plurality of narrowed portions on a first plane
Apauathel tbjacetentrak [Leagkt ndenahmbaxdiseat bliethedy
t hrough,whi ch are, Io ated respective_axles
PREPBRRLEURAFPB fie CPoRGPY APl TRILEE SURaPPdYf tO

wiher! sohekrgyRRENLed raaeaghlaxbganndevherghnpreached.
wheel includes an outward facing substantially

hem spherical surface wth a circunferential edge to

t d
AGEBLARLS! S NELL DO SHBLL gboctecHieELs, apedorghed
thanebesvarbedded aurblﬂbe dubeaysoam abrt heewehl abavel

irin cha es to t body or noval

W t hout
SB¥1?%etPoFg§Pc§u rFF ﬁPPh FWSFnsFE ﬁtrPPEféPngywell

pbPEr enayBiaht a6RMERL 1 HBANS Eﬁnf'Ehéh§y§€%ﬁ|§ohﬁrﬁgﬁng an
axle. Preferably the aftachnent means™is a qui ck

etehgate hodrchneaudapansospechar mRenahéeks logatbhag the

o =S EaRnanr L P cRErRPATRE Whebpeier

wpeoVs deoansadpohi the Bbéfefabl yoaksettihg wheals saythe
nount ed on t he axles so that they turn independently

wetli Rerax| WherRihi §RRaioe¥c ROBRK éSREy 2hBLEF Réd EYACT
n£f¥8ﬂe&x%8r€§8ﬁgt%HGQU§E¥s€|b@&ﬁe aphPLe1L9- Re,l peated:
hr ough body and axles so that a central passage
lpggproedided onis of the body through which are located
respective axles perpendicular to the longitudinal axis,
a palir of wheels being mounted an each axle and wherein
each wheel includes an outward facing substantially
hemispherical surface with a circumferential edge to

contact the well bore wall.

As the wheels are located on outer surfaces of the body,
the size of the wheels can be varied to suit the
dimensions of the well bore without reguiring any changes
to the body or removal of the roller sub from the tool

string.

Preferably there are attachment means to fix the wheels
to the axle. Preferably the attachment means is a quick
release attachment means so that the wheels can be
switched or replaced easily. The attachment means may be
a spring action connector so that the wheels provide a
‘snap-fit’. Preferably also the wheels may be mounted on

the axles so that they turn independently of the axle. In



the |l ongitudinal axis through the system Preferably
the body conprises flared sections facing each end of

wao b@snassowed portions. The flared sections preol/d82005/001891
protection for the wheels when the systementers a
restriction in the well boré. Preferably each pair of
wheel s are | ocated on the axle such that their

1 themwphesddalassls frepesbdestkéde ant etdd pselon the
first plane. In this way the roII:f S stgmvvill
2 afrRr@etHy P oriEnht 2t i iy %%%%% oMtoOtHE Rt
3 b%}ﬂeargi dheeld tﬁ%@-a%ér@if@i'ﬂ&%é/a%@aﬁﬁ Pobii8Ed on
eel's are located on the axle such that their
4 thengghidridialals afbeeshdesal i Pee asx$teMe on the first
5 plane. In this enbodinent the roller sub system
further conprises biasing neans to orient the wheels
6 P¥etdidblhe-heldoddipr€omghisdd aslangedressst hays bfaaing each
wei ght | ocated off-centre in the body._ The we(iﬁ‘%ht my. o
7 end PF FAYSRPIHHPEDIPRT bHORE - tHee Bi fig°F by et ovide
8 pa{‘g@e%% Nt {308 11006 P& O &h Nehd N8, O &m-S8ters a
wel ghting. Preferably also.a swvel is coupled to the
9 réodyiction hirs Wey waklshsrem can orient itself in the
10 wel | bore easily. According to a second aspect of the
present invention there is provided a body for use in
11  PRefOFISTy SalX1sYisd B of hehbeTy £08DIbSh DA adnethagakte
menber including connector neans_for |ocati ng t he body
12 sephathat ogieist eyt sRharierl Berkaces pllereriby 8p
il §¥W%%$¥ﬁé' s ONo R fiLr St phape: pafall elhetPoller
13 egenéral ongi t'u |nalnan|s of the body 1hrough .which
14 spsechochl BooreSpeet t val bx| esi@et pendpcithar the edges onto
15 the low side of the well bore.
16
17 Alternatively, each pair of wheels are located on the
18 axle such that their hemispherical surfaces describe a
19 circle on the first plane. In this embodiment the roller
20 sub system further comprises biasing means to orient the
21 wheelg within the well bore. The biasing means may be a
22 weight located off-centre in the body. The weight may be
23 provided by a portion of the body being removed, the
24 remaining portion providing the off-set weighting.
25
26 Preferably also a swivel is coupled to the body. In this
27 way the system can orient itself in the well bore easily.
28
29 According to a second aspect of the present invention
30 there is provided a body for use in a roller sub system,
31 the body comprising an elongate member including
32 connector means for locating the body on a tool string in

33 a well bore, a plurality of narrowed portions on a first
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to the longitudinal axis, and each axle including
attachnment neans for nounting a roller wheel thereon.
woe@barghd y the attachnment nmeans is a qui ck r ePEHEB2005/001891
attachnment neans so that the wheels can be sw tched or
repl aced easily. The attachment neans may be a spring
action connector so that the wheels provide a
planappéiallePr ebenabbytabdoloheinhédhnsl nayidechobheekody

on th Les so that they turn jndepen t
BEreo RELRR <308 Lot re nay Cher rhba RFPRa et
r@dviast agegushyiakhows: a, bena techeakbeairdladihbe
| ongi tudi nal axis through, the body, Prefer?bl t he
= BoRS BB 58351 FaF CHOSBEINEnE FALLAG WACRLeRHBFoFhe
narrowed portions. The flared sections provide
protection for the wheels. The body nmay further
prefiprabiybihsi agtaehmsntomesnenist aegbody veieahe

wh ithin th | _bore. The. bias]
B GEP SRt BeAPBaS6r FPEkntPe IHOPhe. Dot TR SERoht O0

r&8Yabedpeavidod bynha pettthfiept hbenboflyybBeng spring
renoved, the.remaining portion providing the off-set |
agieight FAGRCAEEsr PnEheb BhehvhgcaspeEPvefet fe pReBehtt’ -

PLQfSPgbﬁ? thepechs pravhdedad £l hehnkhgebnsehef k1dgeso
on e th t

aro r subtsysten1 e Set conprising a plurality
thétpaheg ohrmhésbtisperdehtireelf thel adiag an bbiwawdy
facing.hem spheri_.cal .surface with.a ci.rcunferentia
e@4 ea%BeCHﬁVaQF Fﬁ§e§elé gbﬁngBFFeaﬁévﬁB ﬁgePgshgcate
aiNew¥hgebdre to be located on the longitudinal axis
through the body.

Preferably the body comprises flared sections facing each
end of the narrowed portions. The flared sections provide

protection for the wheels.

The body may further comprise bilasing means to orient the
body via the wheels within the well bore. The biasing
means may be a welght located off-centre in the body.

The weight may be provided by a portion of the body being
removed, the remaining portion providing the off-set

weilghting.

According to a third aspect of the present invention
there is provided a roller wheel set for use on a roller
sub system, the set comprising a plurality of pairs of
wheels, each wheel including an outward facing
hemispherical surface with a circumferential edge to
contact the well bore wall and means to locate the wheels

on opposing ends of an axle.
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on opposi ng ends of an axle.Preferably the set

conprises two pairs of wheels having identica
weprmsunfes enti al di anmeters. Advantageously t hePGEGB2005/001891

conprises a plurality of pairs of wheels wherein a

first plurality of pairs habe wheels with a first

circunferential diameter and a second plurality of

pairs have wheels with a second circunferentia

dianeter. In this way the roller syste

b .

PRoRTAleL 107 (FEF cF OHEZWERF DT RS LFY of br W5 ¢ HB=ving
iééﬁ@:ﬁé‘é‘f%if@\;\%ﬂﬁ Fendi Vi gkahet &ase al&ashiRgbolBaNSthe

so that the ee?s can be switched or replaced easily.
sé”hect:ﬁnpmﬁ pransliby ®E Batpei pf weeedn WoRKEELOFR

SO t he, wheel s proyide [ ' t f
£Re Br et et PORER TV ol Be GeLtFRbad: Thy vy of
c EXQNRE &r O Ya1 Wi Bmeeker endeat setbrdfplioal iy of pairs

drawi ngs, of which: Figure 1 is éa) side, (b
hayese¥heets | Ghiak %h%aaﬁdA@gb\,rCF&i E?BE%éieé%P%ﬁSFr- in
R Loy n§5$d?gg%ég)sygégmvbﬁﬂlBé RofPEL el sUb gystement

accor a first”enbodi nent of the present

wehVedren;, Figure 2 is (a) side, (b) cross-sectiona

through A-A, (c) end view of a roller sub system
according to a second enbodi nent of the present

pLBYERLHON: Tk U4 €adhhéntaheahdeis(h) guioksredetisena
t hrough A-A, (c) end view of a roller sub s

aptechEeny TerBast APr BhefbbBPNWRESHF FRB B?e§§fﬁ%%ﬁed or
ré@%%Qéaogasfg?F'9¥E8 éF%ﬁc?ﬁ@henméhﬁglBgyabéobl%br%ﬂ@

: emaccording to a four enbodi ment of the present
atByYent témmector so that the wheels provide a ‘snap-fit’.

Embodiments of the present invention will now be
described, by way of example only, with reference to the

followings drawings, of which:

Figure 1 is (a) side, (b) cross-sectional through A-A, (c)
cross-sectional through B-B and (d) plan view of a roller
sub system according to a first embodiment of the present

invention;

Figure 2 is (a) side, (b) cross-sectional through A-A, (<)
end view of a roller sub system according to a second

embodiment of the present invention;

Figure 3 is (a) side, (b) cross-sectional through A-A, (c)
end view of a roller sub system according to a third

embodiment of the present invention; and
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Reference is initially made to Figure 1 of the
drawi ngs which illustrates a roller sub system
wa@ewsnalshy indicated by reference nuneral 10, BCT/GBG0SH01891
to a first enbodi nent of the present invention. System
10 conprises a body 12 and ¥wo pairs of roller wheels
14a, b and 16a, b . Body 12 is generally cylindrica
Fi@ﬁ@% als id enssvidy 200 &anokbeorsul22s2aren apterding
Wi respective_connectors of a tool string.(not
oW DR GRS GRS, PLR RO P AL s
cylindrical portion 26, which narrows at a step 28 to
provide a narrowed portion 30a. The narrowed portion
R?parélsc@ ubss tiamt § Bl Yy rsedangal Biowre hl a0 o, Ay pwangs
i r.st., plane, which | I he,diapeier of the
W%§$?n o (e i%nré%ﬁgﬁdégghéfgﬁ?ﬁgr %%er tﬁ%n t he
iﬂdfdts@t@d Slgj tdBetyhiadninatas et oac@érdhe bara ofedst
portion 30a_is termnated, by a second_step 32 where .
emh@dﬁﬁﬂ@tl%fh%%eamr%i?ﬁﬁdéHX%QF%ﬂ%ric%¥55%?tf%nc%ﬂprlses

2 "008P 1195 8a ALaIebEL or 6t 851 1baNbBEL 6V Lartsi sall 162 b.
port1on 26. The remai ni ng body 12 fromthe cylindrica

portion 34 to the end 20 is a mrror inmage of the body

fro he first e 18 at rij 4, . T n
S0P L onke SR ELY, oY SRR CpATar T e adbs BBac e 020
chehpepgisubar24 otbhrater 9l chl agepe€enveatbynebtoughot a
each narrowed portion 30a, b ,

tpoi sSEEERF CUPAF BBPET3S. EFPEi%g LR cer fléfﬁfﬁégggﬁy
53 B8, O, BB ek Pisboneydd:on-eacl gl scep
28heo provide a narrowed portion 30a. The narrowed
portion 30a is substantially rectangular with a width, in
a first plane, which is smaller than the diameter of the
cylindrical section 26 and a height greater than the
diameter of the cylindrical section 26. The narrowed
portion 30a is terminated by a second step 32 where the
body 12 has an extended cylindrical portion 34 which has
a diameter greater than the cylindrical portion 26. The
remaining body 12 from the cylindrical portion 34 to the

end 20 is a mirror image of the body from the first end

18 at the portion 34.

The narrowed portions 30a,b each present parallel faces
36a,b perpendicular to the first plane. Centrally
through each narrowed portion 30a,b, between the faces
36a,b is a circular bore 38. A raised circular rim 40a,b
ig provided at the opening of the bore 38 on each face
36a,b. Through the bore 38 is located an axle 42. The
axle 42 is a cylindrical rod, centrally located within

the bore 38 with ends 44a,b extending through the rims
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axle 42 is a cylindrical rod, centrally | ocated within
the bore 38 with ends 44a, b extendi ng through the
wo RowsA0B68 b . G ease seals 46a, b are arrangedP@BEGBRe@N/001891
the axle 42 and the -bore 38 to aid rotation of the ‘
axle 42 within the bore 38.8The grease seals 46a, b
are fed via a grease nipple 48 arranged in a port 50
A0, b he exéepdetbald i 4%H i carpattanSd. b&actemarhowedle

ortion 30a is termnated by f] d ti 52a, b _of
P RAa o DS it VETIRC T OF opte 28N o L ERe”
tid aSHe SESL | OfiSe Rfeadl 400 B6£] %K Chee NBNANGLA LRt ESse

at the axis of the bore 38 and a dianeter greater than

nigeldetrreangdd Hargd et pol tPontizeexteededl | er sub

stemfurt C | ses the roller wheels 14,16. Each
c%feﬁ%ﬁee‘%ﬁ%%% i dentical, being a hem sphere.
This provides a curved surface 54 and a rear planar
surface 56 which neet_at a circupferentjal edge.58 .

e RafeB8Yi RO GiAfletP 3 ot Driovi e A SHoldY ht tontAct
s%%%{@ﬁg ¥hi My doialte Oét@pwé,mrﬁe%%e@tw@i@r [eEess

I's provided on the. rear surface whi ch provi des
stodpar 29c82 feok th hehe | faged seechaons he2ahkeel 1 4@ nRet s

the face 36a._ A deeper_ce ally_loga S$q62 kS
C%?%%eS?%V?%%daf%ﬁn?§%d??ngﬁ%H%xy egf &ﬁg %§£?h§8ax g a
AfOneTbe yhegteddtnds therepidht of the axteodddvpartion
canted coil springs 64 which [ocate in a groove 66 in
3Q%e recess 62. An access port 68 is al so provided
t hrough the wheel 14a at the centre of the curved
surface 54. The port 68
The roller sub system further comprises the roller wheels

14,16. Each roller wheel 14,16 is identical, being a
hemisphere. This provides a curved surface 54 and a rear
planar surface 56 which meet at a circumferential edge
58. The edge 58 is rounded to provide a smooth contact
surface with a wall of a well bore. A circular recess 60
is provided on the rear surface 56 which provides
clearance for the rim 40, so that the wheel 14a meets the
face 36a. A deeper centrally located recess 62 is also
provided for locating the wheel 14a on the axle 40. The
wheel 14a is a snap-fit on the axle 40 via canted coil
springs 64 which locate in a groove 66 in the recess 62.
An access port 68 is also provided through the wheel l4a
at the centre of the curved surface 54. The port 68
provides access for a screw to mechaniéally connect the

wheel 1l4a to the axle 40.

It should be appreciated that alternative mechanical

locking devices may be employed in place of the canted
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provi des access for a screw to nechanically connect
the wheel 14a to the axle 40. It should be appreciated
wao b@bt/1a3s®er nat i ve nmechani cal | ocki ng devi ces nmegr/682005/001891
enpl oyed in place of the cantedcoil springs 64,
i ncluding those known to th&. art incorporating screws,
pins or locking rings. The wheels 14,16 are sized such
cdihatsghimygd 144, thee nadimywechgos tkoow3 0o arite tdmet edge
58 has a radius of curvature which is slightly smal | er
INIRHP MRS 112 SR DS c e Ve BTCHHRY sTHp%S 28, 30. This
all ows the wheel 14,16 to rotate with the axle 40
freely. The wheels 1l4a, 16 extend beyond the hei ght of
Thehaevhemroviedl boratensBoed Twel phavebieey cbht hcthe

het ween t he body, 12 and e
o B A SRS SR 18Pt | Sared o 1he body
cubRra iy ivlesclani el $1 pghenry emablatr phahi tieetovadies boly
12 in the first plane._This neans t

t th
Cqﬁyﬁ%ﬁm%r?%aWh%Lﬁ?%@%sz%43QwIThb?o@rﬁ%Wﬁ Eﬂ%lW@?el 14,16
cg Fo e o | thd hgxyel hoofrae el | brEeyhbanst heaedges

extended portion 34. In this way the roller
extteel ogpeond e Iseight pf etlee charabvedrpprtine 3¢®- 10

to a positions as illustrated, { ' re.l it h
T ST e st et | HEREL, S Bl Fanatt Bhhnert of
ths wel echeget 0 be close to, but less than the small est

cl earance dianmeter in the well bore. The sel ect ed

wheel s 14,16 are then clipped onto the axles 40 using

E:{uﬂ’? &?aa :} eﬁf COhboBRY i@?% 64, hoR" eWeacal Bhsenknssaled?2,
rough the ports 68 to provide

provides an elliptical or oval profile to the body 12 in
the first plane. This means that the hemispherical
surfaces 54 will provide a smaller contact area to the
wall of a well bore than the edges 58 and extended
portion 34. In this way the roller wheels pairs 14,16
will preferentially roll the sub 10 to a positions as

illustrated in Figure 1(c) with the edges 58 lowermost.

In use, the roller wheel diameter is selected to be close
to, but less than the smallest clearance diameter in the
well bore. The selected wheels 14,16 are then clipped
onto the axles 40 using the canted coil springs 64.
Serews can also inserted through the ports 68 to provide
a permanent fixing if required. The axle 40 is greased
via the grease nipple 48 so that the wheels 14,16 can
rotate freely on the body 12. The roller sub system 10
is then mounted on a tool string using the connectors
22,24 as is known in the art. Any number of roller sub
systems can be located on the string and they are

typically placed at regular intervals.
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a permanent fixing if required. The axle 40 is greased
via the grease nipple 48 so that the wheels 14,16 can

WO oioatie1368 eel y on the body 12. The roller sub BYEGB2003001891
is then nmounted on a tool string using the connectors
22,24 as is known in the artO. Any nunber of roller sub
systens can. be |located on the string and they are
typically placed at regul ar intervals 1 2 The string
is then run into a wel] bore. novenent of 3t

The 1§ HGEHS ohF 2 Ve (el 13 4 |Wﬁ11 99T sy tfﬁ%"%?rﬁferOf
t ¥ Wheel gy to- G0N ardr £ Nea 1gbds 0f i drher el | cd@E€ the roller

protecting 5 the string. Further the curvature of the
whesd st @verntzade hdne sphkk @@r@%%m%lhrb%lrmlfotectmg

cont.i nuous oth sur.f ac [
RO o B et e (A E P end arldofd Fer o
héﬁ&@ﬁﬂéﬁét§W§ﬁé§t§h&nh@Imdgwnéﬁnﬁimumﬁm%%mo@tﬁ4$ﬂﬁface

will lie against a low side of the we]l bor When iﬁ

tcf h:r%dt&fe%ui%lge FREC5{R AR TIPSR thibalt Tded 71 t*ﬁ%ee‘ﬂ@
%@'ﬁ%ﬁﬁr@%y%%t%%”ﬁ@f%r&%tihérﬁbff&%ﬁtgﬁ GhetPBeecls

e su then tip froma hem spherica
1$ux6am3154lrmnagahnsu3aeHQESSEQEtQﬁpﬁh@l@@lh barancégen

psi tion. wheel 4, 16 h h
t bsa%EF%¥?1n T 7T %mt%é C?$l%o$%? YEP%a§d§%$y58
aPé ﬁ@@limO@@ﬁtacttﬁﬁtmhené81&ﬁ d43d 6o tabheowal .t Dhe sub

reduce the friction retarding the 17 passage of the
leupild %ﬁ&a@nsﬂpnér@%r@uﬁﬁn%%%h%wa%o?%r 2385194 onto the

gelerence, Yy oedest o, FLgyr §s§t95ntheTHéa%h89§s
emﬁlch g I? 8?rates an en%gglﬁent of a roller sub
15y56 etan then drive the sub 10 and string through the
well bore. Alternatively or additionally, the wheels
14,16 can rotate to reduce the friction retarding the

passage of the sub 10 and string through the well bore.

Reference is now made to Figures 2 of the drawings which
illustrates an embodiment of a roller sub system,
generally indicated by reference numeral 110. The sub
system 110 is substantially similar to the sub system 10
of Figure 1 and like parts have therefore been given the
same reference numeral with the addition of 100. In this
embodiment the extended portion 134 has been retained at
a diameter equal to the end portions 126, different
connector types 122, 124 have been illustrated and the
recess 160 is now a close match to the rim 140. This
embodiment operates in an identical manner to the sub 10

of Figure 1.

However, when the tool string regquires to enter a section

of the well bore with a narrower diameter, the second
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21 generally indicated by reference nuneral 110. The
sub 22 system 110 is substantially simlar to the sub
waeywsam3d® 23 of Figure 1 and |ike parts have P¢EGBR@S©001891
been given the 24 sane reference nuneral with the
addition of 100. In this 25l%nbodi nent the extended
portion 134 has been retained at 26 a di aneter equa

etod He@N - 0Mhd MSadPed® to diédecenthd witeahetl 65116
types 122, 124 have been illustrated and the 28 £ecess
daseier now Bl beel et EHNY 01 ¢ hbL¥$n Bublednpyet gt the

' pe&r ' ' ' n t hensub
o e St B L o e 1ot ot
wisdelagltegllis esrd cpehied affecheonod@B bi2t hBheefinbede

with a parro di th nbodi b
OB SIS £ bhdet REOS B AR A A a0 G Arerar B0 THAT
1400k ptEd NBehSvd | F158 PHELRE OUL, Df6thenuellybore and,

wi t hout disassenbling the string, the wheels 114,116
S?%ﬁtpﬁmt%dwh¢¢l$h%lﬁo%%61&@V1W%eac%ﬁ?%HeEOQFaQEF?ﬁggre
] i ¢ Crie Lo
b e R A T 18t T ST s hneg) o4
spdfn@d6 having a smaller diameter are then connected
onto the body 112 via the same canted coil springs .
Reference is now nmade to Figure 3 of the draw ngs

RUBLEDNLL| UStRAl Eadel Ob! BEgEHE SYSEefhegapaiahby which
-Indicated by reference nunmeral 210. Roller sub system
iPlestsatée dotyllep éﬁbsfyfﬁﬁ§ﬁiﬂlleewfi—’ﬁl§kfallp@?~cﬂ¥réél by

r%%%?%%gﬁgﬁ%%gg%}f2f0[llHgiiggegukns§ggéﬁe§lg(gg @Hg body
112 of system 110 with smaller wheels 214,216 fitted. As
illustrated in Figures 2(c) and 3(c), the overall
diameter of the sub 110,210 is dictated by the diameter
of the wheels 114,116,214,216 used. Thus the sub 210,
having smaller wheels can access well bores of narrower
cross-section than the sub 110. Conversely, the sub 110
advantageously provides more resistance to wear and a
lower coefficient of friction than sub 210. Thus for
maximum efficlency the greatest wheel diameter should be
used. A roller sub system may therefore be supplied with
a single body and a number of pairs of wheels of varying

diameters so that a user can adapt the system for use in

the well bore at the time.

Reference is now made to Figure 4 of the drawings which

illustrates a roller sub system, generally indicated by

reference numeral 310, according to a fourth embodiment

of the present invention. Like parts to those of Figure
1 have been given the.same reference numeral with the

addition of 300. Sub 310 comprises a body 312 on which
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di aneter of the sub 110,210 is dictated by the
di aneter of the wheels 114, 116, 214, 216 used. Thus the
W@ 521068 havi ng snal | er wheel s can access wel PCTGBe®5/001891
of narrower cross-section than the sub 110.
Conversely, the sub 110 adV%%tageously provi des nore
resistance to wear and a . | ower coefficient of
ate | bo¢anedhfousuboler Whesléodlénxioum Bh¢icheaty t he

t wh t houl b d. A I b
e T IR AT T e e b R 5 2R
dédch Bo8d ﬁf@@feﬂlﬁb@ﬁbfé witcmwheeFsrehcyatyi mggldfamet er S

so that a user can adagt the systemfor use_in th
HQEFYShor Bnar bPHEL o7 nbl 0 He? EVeRbeths w%aﬁ%%d%l%o3#§gure

%é%héPewﬁﬁﬁmtﬂgst@éEQ 3ihU§isaas§c§l£8Iéeél§@@e3i3 all

stem generally i1 ndicated by reference nuneral
phawesding to a fourth enbodi ment of the present
invention. Like parts to those of Figure 1 have been
given the. sane reference nuneral with the addition of

TR0 0s1ISUD1 8105 CoMPE LS EBo asbedy i BAh2tha ¥whhebages| esatrd
four roller wheels 314,316. The wheels 314,316 are -
Lot abfedof othRewpblyb31® Y avaAthgRl ef %Oﬂéé%guﬁ%a body

r b wth.r r Y eLnrHNEn
kgl N e St R LR
an hel oheet sd 34316 pestibbe334cbetWeennth¢Iwbéabes

The_sub 310 [ d.to sit with the edges 358 on th
B%Véié’ de B HReR Wi boreshp ovlingtErst oEiried, phoh S
Y3318 Of hefBaL rRithNat PEreibn32embhits FHomchheveide.
hrough an_el ongated _m ddl e portion 334 between the
Thwheetame effect could be achieved by locating weights
asymmetrically within a housing or making the member of

combinations of materials.

At a first end 318 of the sub 310 there is a swivel 313
Jocated on the tool string. The swivel 313 allows the
sub 310 to rotate relative to the tool string above. At
a second end 320, an end piece 315 is attached to
illustrate that the sub 310 is suitable for location at
any position within a string. It will be appreciated that
the end piece 315 could equally be a gauge or other

downhole measuring device.

The principle advantage of the present invention is that
it provides a roller sub system in which the roller
wheels are interchangeable on a single body, while the
body can remain in a tool string, so that the largest
possible roller diameter can be used for maximum

efficiency in a well bore.
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314, 316. Portion 334 is part cylindrical forned froma
cylindrical nmenber with a portion renoved from one

wG@r@e/111B s sane effect could be achi eved by |PCHGBRWS/001891

wei ghts asymretrically within a housing or meking the
menber of conbinations of nbderials. At a first end
318 of the sub 310 there is a swivel 313 | ocated on

At ferthekr stivbngagdhésswhael bgl8sahbosmtibphsubcdl0rpdler

otate relatiyve to the tool ,string above,.  At,a second
VBRHTSy BEIYahiEntEPas et 95t CARFARRONCES FPRULRID £F
thBajetihepsub 310413 suhtabl eThae (esat v@dlabnaRybe to
ﬁosition wWthin a string. It will be appreciated that
thRewBaglpi eWblg5ag8ubdsSefviaFFpLlBESaPdguge or ot her
downhol e nmeasuri ng device. The principle advantage of
the present invention is that it provides a roller sub
Isywiéin be whiehsthedrbl| ehombeskslaed int éhehangesbhé
on.a single bod¥ whil e tge-bogé gantﬁenain in.a_too
VEFHPRY, PEGIEHEE L RBS| BRYeRE BoSEi bPe PGl FEY SHFARB er
3638rbBelsadrbon WRKhAUM aé%agt@ﬁgyfh:amatml kcbpee. A
further advantage is that by using hem spheri cal :
thereef . whBeksexanbyet hanyheanbesr efi padsht a&t WREehsSt ey
h a [ : i
T R A R
withwrkkpbetundetktoadlby .t hoke akilkl éd ichehhéiartl thathe
varioua nodi fi cati ons na¥ ge made to ghe i nventi_on
DEEEEVPHeBORELBN wit RBTELAEpRPEPNGaFr B PREZBEGHe R Oudh
thbersal akar agxaiehechanyuBuBhar tabnpaktenabankeekse

may
passage of wireline, fluids or other tools through the

bore of the tool string.
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be located on the body. Further the wheels may rotate
Wth respect to the axles . The axle is then fixed to

wao b@snassowed portion. A central bore can be aPCEHOB2@S/001891

C

t hrough the body and as such the sub can then
accommodat e the passage of wireline, fluids or other
tools through the bore of the tool string. CLAIMS 1 . A
roller sub systemfor use in a tool string to reduce
frlctlon between the string and a well bore in which

Sstring is run, the system conprising an el ongate
body i ncl udi ng connector neans for |ocating the body
on the string and one or nore pairs of roller whee

- MO L h THe IERE éprcaﬁ?aéflu AgtachafFrrg thfe HestIce

bogg; aldyfdie hedy s%ema@l s8g a phuiabbty of which the

narrowed portions on a first plane parallel to a
cemturmmmgmm.tﬁrm sawitsmofomheipday eRr olepeals dPdy

are | ted res Y Ie e I t
I(ﬁﬁﬁfd%lﬁ%I 5%?3 a gggé'o?oahgg?gggggngﬁﬁgﬁﬁ%gqxg$he
ea@thrm@; %mﬂcbw@enelmr@a@hlwheehf rn&ﬂadewhaﬂl@uumt@d on

facin anti al | en1sphe ca rfac t

¢l PRt |C°e‘btg%C F’%@F f’ﬁe g Weg%\pﬁéog% whegein
fhéQ$$&§ ébﬂbﬁ%@ﬁéﬂﬁ @ﬂu&b&hﬁ@doﬁnnﬁkabWéd poihiesed on a

there are attachnent nmeans to fix_the wheels to the

axfersB plane @arallaly toy &t 6prasad| dPRE4 EPATRER 3PS Of

wher e, shec it § aph BRI HRRS 1b3a cdUirekpbet easeaxles
attachnent neans so that the wheels can be switched or

r eptamendeasldy . ta thea logolisndinplspxiem asPeiai dedhepls
angePrSQEE%é%%é?éH'Each axle and wherein each wheel

includes an outward facing substantially hemispherical
surface with a circumferential edge to contact the well

bore wall.

A roller sub system as claimed in Claim 1, wherein there

are attachment means to fix the wheels to the axle.

A roller sub system as claimed in Claim 2, wherein the
attachment means is a quick release attachment means so

that the wheels can be switched or replaced easily.

A roller sub system as claimed in any preceding Claim,
wherein the wheels are mounted on the axles so that they

turn independently of the axle.

A roller sub system as claimed in any preceding Claim,
wherein the axle is fixed and a bore is located through
the body and axles to provide a central passage on the

longitudinal akxis through the system.
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wherein the wheels are nounted on the axles so that
they turn independently of the axle. 5. Aroller sub

waeymsam3es cl ai med i n any preceding Caim wheP&i/aBR96/001891

8

1 naapy, pLEced)

axle is fixed and a bore is located through the body
and axles to provide a central passage on the
| ongi tudi nal axis through the system6 . A roller sub
system as clained in any pﬂéceding Claim wherein the
body conprises flared sections facing each end of the
narrowed portions. 7 . Aroller sub systemas cl ained
Ll ms whelieldy §achRai-c0bawhgetsais,

| ocated on an g%{e sugﬁ;thaﬁ'their hgﬁﬁgpﬁerica? 2
suvhacesn dedse rhddy arpreddiigese fdeuade skictdngl 4aeing caph
roller sub system as.clained jn any one of Clains 1 to
6 ?nghgfeg%eé%%¥F?%ﬁ% Qﬁlﬁﬁﬁ%b's is |ocated on an axle
such that their hem spherical surfaces describe a
circle.on the first plane.. 9 . roller sub stem as
1 A FRULFR g BrRcabiv iR i e FERESRbN For LD
syaheptidrthen lﬁﬁmrdﬁamemmii@g TRAted @nokiheakltheuch
wheel s within the well bore. 10. A roller _sub sy &em
astephi FRELT nhembipher icadh & i frdare F5ShG ﬁ@aﬁi L5sg on
weight £l pcat gg. Qi f-centre in the body. 11. Aroller
sub systemas clainmed in any preceding Caim wherein
the system further conprises a swivel that is coupled
Lo,the, body s Lhalod Nes SYSIEMEAh YrlPUnd b¥ebhalifls 1 to
t he meF bofe

6, wherein each pair of wheels is located on an axle

such that their hemispherical surfaces describe a circle

on the first plane.

A roller sub system as claimed in any preceding Claim,
wherein the roller sub system further comprises biasing

means to orient the wheels within the well bore.

10. A roller sub system as claimed in Claim 9, wherein the

biasing means is a weight located off-centre in the

body.

11. A roller sub system as claimed in any preceding Claim,

wherein the system further comprises a swivel that is
coupled to the body so that the system can orient itself

in the well bore.

12. A body for use in a roller sub system, the body

comprising an elongate member including connector means
for locating the body on a tool string in a well bore, a

plurality of narrowed portions on a first plane parallel
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12 . A body for use in a roller sub system the body
conprising an el ongate nenber includi ng connect or

wore@nd11368 | ocati ng the body on a tool string Per/aBa®bsi001891

13

bore, a plurality of narrowed portions on a first

pl ane parallel-to a central |ongitudinal axis of the-
body t hrough which are Ioc?%ed respecti ve axl es

per pendi cul ar to the | ongitudinal axis, and each axle

i ncludi ng attachnent means for. noyntjing a_.roller eel
thet o SAF &L APy or s 85 2% 6ProPody ngli%‘f%% Wgicn
cl@idrethd £ AdBpkt Rengiest berathachieat geagsei s a
qui ck rel ease attachnent neans so that the wheels can
bel vt lerdnar ads acad eash pxle4incAugény fbFatdesrh
a Iﬁ@éﬁ]@féyqnm & as ,chaitegnieR1Ckabmedz. or aim
13, erein the eels are nounted on the axles so
that they turn independently of the axle. 15 . A body
for use in a roller sub € i i ong
o il v SHerEs S e
borkais 1Dcatiedram the laongichodinnameaxiss isheogghckhe
bod 16. A body faqr use in a oll sub system

cl g %Eﬁﬁ?r?%ﬁ%éghﬁﬁiﬂmﬁﬂ%ﬁ S f%aFo%%§,W§ﬁ8 8 n°the®
boghyi €omdd | sesrdd Rl seatiiigns faci ng each end of the
narrowed portions. 17 . A body for use in a roller sub
systemas clained in any one of Clains 12 to 16,

14Whgr Sba¥t R bady {Mrihes coMmiises, Hasifig danedt an

15.

16.

17.

18.

orient the body via the wheels within the well bore.
Claim 12 or Claim 13, wherein the wheels are mounted on

the axles so that they turn independently of the axle.

A body for use in a roller sub system as claimed in any
one of Claims 12 to 14, wherein each axle is fixed and a
bore is located on the longitudinal axis through the

body .

A body for use in a roller sub system as claimed in any
one of Claims 12 to 15, wherein the body comprises
flared sections facing each end of the narrowed

portions.

A body for use in a roller sub system as claimed in any
one of Claims 12 to 16, wherein the body further
comprises biasing means to orient the body via the

wheels within the well bore.

A body for use in a roller sub system as claimed in
Claim 17, wherein the biasing means is a weight located

off-centre in the body.



W 0 o U W N

T T N R N S N B N S S N T NG S e O S S =
o I = N ¢ 3 T N % S N S Sy S Vo S o - S . 6, B~ UV R S S o)

18 . A body for use in a roller sub systemas cl ai ned
in Claim1l7, wherein the biasing neans is a wei ght

wo cwatiedef f - centre in the body. 19. A body forPCE6BR0V5001891

roller sub systemas clained in Claim 18, wherein the
wei ght is provided by a portion of the body being
renoved, the renaining porti?n provi di ng the off-set
wei ghting. 20. A roller whe set for use on a roller
sub system the set conprising a plurality of pairs of
“wheel s, each wheel including an outward facing

1hem spheri £ iy fiace Wohhed subCcHpEesRNd s abledgel tig
contact the well bore wall and means to_|ocate each
paiFlaim iifee e/ iappbsi MeieRtsi PRV e P2 £ PRTE1Oon of
roldyer he38k Eg&og%s, OPh8 FOhL&h: RYHSHSIRMADviding
clainmed 1n Calim 20, erein the set conprises two
paitrtse off finivesd] wehabiagoi dentical circunferenti al
diameters. 22. A roller wheel set for use on a roller
sub systemas clainmed in Caim20, wherein a first

20| Uk at b1 yeofwhpalr sdtaferwneel snwat hoalérrsib system, the

circunferenti-al dianeter_apd a.second ur,al i.ty - of

9 I b aReS WP HE AL BEoR er T e by, Sach

di apmtear iseltddahgt Ba baklverdsyst emy CasmbeHerdidaledur@ace
different well bores. 23. Aroller wheel set faor use

on YH- |3 GLrsyBisyerEitaseersi RRACPRERMy Hife Y& ldi MeTS0

t0 221 WRS GldankheoMeBRstL0chorab i+ Sof Ll TR sing
attachnent neans so that the wheels can be switched or

r eprabedeasi kbyle.

21. A roller wheel set for use on a roller sub system as
claimed in Claim 20, wherein the set comprises two pairs

of wheels having identical circumferential diameters.

22. A roller wheel set for use on a roller sub system as
claimed in Claim 20, wherein a first plurality of pairs
have wheels with a first circumferential diameter and a
second plurality of pairs have wheels with a second
circumferential diameter so that the roller system can

be modified for different well bores.

23. A roller wheel set for use on a roller sub system as
claimed in any one Claims 20 to 22, wherein the means to
locate is a quick release attachment means so that the

wheelgs can be switched or replaced easily.



