CO LED TUBI NG SW VEL ASSEMBLY FI ELD OF THE | NVENTI ON

[ 0001] The present invention relates generally to a
w@oiea7sbabi ng swi vel assenbly, and parti cul arPQT/IBR066/054959

coil ed tubing swi vel assenbly having a crane bearing
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opposite end of the coiled tubing string is connected,
through a coiled tubing swivel, to fluid and/or gas
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coiled tubing string is connected, through a coiled tubing

swivel, to fluid and/or gas pumps, that pump fluid and/or gas
substances through the coiled tubing string during a desired
0il well operation. This opposite end of the coiled tubing
string rotates along with the coiled tubing reel when the
coiled tubing string is dispensed onto and off of the reel.
[0004] As such, the coiled tubing swivel is required to
provide a high pressure rotating connection between the coiled
tubing string and the fluid and/or gas pumps to allow pumped
substances to be transferred therebetween. The coiled tubing
swivel 1is typically required to seal: dry gases (such as
Nitrogen), liquids (such as water, brine, acid, alcohol, and
solvents), foams, and solid suspensions (such as fracturing
fluids and jet cleaning materials).

[0005] FIG. 1 shows a coiled tubing swivel 10 according to
the prior art. As shown, the coiled tubing swivel 10 includes

a mandrel 12 for connection to fluid and/or gas pumps, and a



the prior art. As shown, the coiled tubing sw vel 10

i ncludes a mandrel 12 for connection to fluid and/or
w@a®7p0usps, and ahub 14 for connection to a coPCEIB2006/054959

tubing string. As is typical mﬁth coi |l ed tubing
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have been as 31 éson the mandrel, the mandrel 12 is inserted

disposed

into the hub first section 18, and the hub second section 20
is screw fastened to the hub first section 18 to secure the
mandrel 12 to the hub 14.

[0008] A problem with the above-described coiled tubing
swivel 10 is that any replacement of the mandrel 12 reqguires
reinstallation of the ball bearing assemblies 24. Due to the
precision regquired and other difficulties associating with
installing the ball bearing assemblies 24 on the mandrel 12
such a replacement of the mandrel 12 becomes a very time
consuming process.

[0009] Also in order to allow the packing 22 to rotate with
respect to the mandrel 12, a coating is applied to the mandrel
12 to create a slick, sliding surface. During wuse, this
coating is placed in tension due to the internal pressure in

the mandrel 12 caused by a pumped substance flowing



[0009] Also in order to allow the packing 22 to rotate
Wth respect to the mandrel 12, a coating is applied

wo oorez7seandrel 12 to create a slick, sliding BCF/IB0E/054959
During use, this coating is placed in tension due to
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27 of the inner race 26. Thus, creating the possibility of an
improper installation of the ball bearing assemblies 24 on the
mandrel 12.

[0011] Also, this ball bearing assembly 24 configuration
creates a reaction force F, which is good at carrying an axial
load A, but poor in carrying radial R, thrust T, and bending
moment loads B. In order to adequately carry radial R, thrust
T, and bending moment loads B, two or more ball bearing
assemblies 24 must be used 1in combination, preferably
adjacently positioned on the mandrel 12 (as shown in FIG. 1),
and oriented oppositely such that their reaction forces F
oppositely directed. With the reaction forces F are
oppositely directed, the ball bearing assemblies 24 can react

to a larger variety of forces.



nonent loads B . In order to adequately carry radial R

, thrust T , and bendi ng nonent | oads B, two or nore
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conbi nation, preferably adjacently positioned on the
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qui ckly. Accordingly, a need exists for an inproved
coil ed tubing swi vel assenbly. SUM\[ ARY [0013] In one
S di nent, the present invention is a coiled tubing
swvel assenbly that includes a nandrel for attachnent
[001BQ a punfponanédnddailmanat,attatd ypaddachethten t ven madds etoiled
and for attachnment to an end_of a string of coiled

tubinghisig.verhet frififtit &Y BRATt ABChHBSFogetHet 0 nfQr attachment

to CONEW t f0F Passage oft & pumped SURst@NCene AnLh@PE1 and for
béaring is attached to the fluid condurt . [0014] In
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of coiled tubing. The mandrel and the hub are axially
condglitgned and together forma conduit for passage of a

001y S IONE: SpBLAMIA L, ehl e cEkiathet ok bon 1
coillelar tngihavisgivaur geaientd yof tbent actciwmdds a mandrel for
attachment to a pump, and a hub rotatably attached to the
mandrel and for attachment to an end of a string of coiled
tubing. The mandrel and the hub are axially aligned and
together form a conduit for passage of a pumped substance. A
slewing ring is attached to the fluid conduit, and includes
bearing races and a bearing having four points of contact with
the bearing races.

[0015] In yet another embodiment, the present invention 1is
an assembly that includes a pump; a string of coiled tubing
attached to a coiled tubing reel; and a coiled tubing swivel
assembly. The swivel assembly includes a mandrel attached to
the pump, and a hub rotatably attached to the mandrel and
attached to an end of the string of coiled tubing. The
mandrel and the hub together form a conduit for passage of a
pumped substance from the pump to the string of coiled tubing.

A crane bearing id attached to the fluid conduit.



the bearing races. [0015] In yet another enbodi nent,

the present invention is an assenbly that includes a
w@eoop7@0Bt ri ng of coiled tubing attached to aPCDIB20eh/054959

tubing reel; and a coiled tubing sw vel assenbly. The

swi vel assenbly includes a mandrel attached to the

punp, and a hub rotatably attached to the mandrel and

BRIE® bEsokd praofin ognauef DRARINGS ng of coil ed tubing. The
mandrel and the hub together forma conduit for
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[001§ﬁcord%q% to a%h%WQOdéHE% I@%'gh$$ ar%ﬁ:ggg%8$ggerated

rc 2 shovvs an enl ar ged an éxa ger
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assenbly, which fornms part of the prior art coile
whichydioggSswiavdl of eGP or ["B‘@tlgio f@ hng %Wjd%el of FIG.
1; Ccross-sectional view of a coiled tubing swvel

according to an enbodi ment of the present invention;
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exagger. at ed cross SeCtl%ﬁ ﬁVI ew
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f .a t| 0
tublf)lgl | ~Bedri ngaggge%ln)? Bt or i OS%\ Ee £0| I e%resent
invehttbiong sw vel of FIG 3 ; and [0021] FI Gs 5A- 5C show
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which forms part of the coiled tubing swivel of FIG. 3; and
[0021] FIGs. 5A-5C show side, side cross-sectional, and top
views, respectively, of the coiled tubing swivel of FIG. 3

attached to a mounting device.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0022] As shown in FIGs. 3-5C, embodiments of the present
invention are directed to a coiled tubing swivel assembly. In
one embodiment, the coiled tubing swivel assembly includes a
crane bearing assembly, having a much greater load bearing
capacity than the ball bearing assemblies used on the coiled
tubing swivel assembly of the prior art discussed above. In
another embodiment, the coiled tubing swivel assembly
according to the present invention includes a mandrel that may
be replaced without the need to disassemble the associated
bearing assembly, thus decreasing the time associated with

replacing the mandrel. In yet another embodiment, the swivel



[0022] As shown in FIGs. 3-5C, enbodi nents of the

present invention are directed to a coiled tubing
wamver7sassenbl y. I n one enbodi ment, the coi | eRCT/IB2006E54959

swi vel assenbly i ncludes a crane bearing assenbly,
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whichas Hiitfps? 102 ghér&ilnaftler phfpsPPoandcahsh Toe fopown) of

the %%@Y%H'&Mbi&basﬁk£§5 end %&%éﬂa§x¥tﬁﬁ Lubi RGeSt MiNG o an
108, which is held on a reel 110. An opposite end (not

lnjeghomm) tﬂh@wnMAewbuqhnmqyeﬂruhq;QQEﬂe&tem@snerehrlng 108
the to an, i ect or

. 11
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string 108, and the coiled tubing reel 110 are each

eaChsﬁﬁ%ﬁ“&c%@@%@?%b?@%lYanI@;G3 so thathfhe ©&6i |&tled tubing
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tubing string 108 is dispensed onto and off of the reel 110.
As such, the coiled tubing swivel 100 is required to provide a
high pressure rotating connection between the first end 105 of
the coiled tubing string 108 and the fluid and/or gas pumps
104 in order to allow fluids and/or gases to be pumped from
the pumps 104, through the coiled tubing string 108, and into
a wellbore during various desired oil well operations.

[0025] As shown in FIG. 3, a crane bearing 112 is attached
by press fitting an inner surface of the bearing 112 to an
outer surface of the hub 106. The crane bearing 112 includes
an inner ring 114 and an outer ring 116 having facing races
(see FIG. 4 and the accompanying description for further
details on the races) which together receive spherical
bearings 118, allowing the inner ring 114 to rotate with

respect to the outer ring 118.



As such, the coiled tubing swivel 100 is required to
provide a high pressure rotating connection between

wo b@70771583 end 105 of the coiled tubing stringPQDB2a65d54959
the fluid and/or gas punps 104 in order to all ow

flui ds_and/ or, gases to punped fromthe punps 104
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~ [0025] As shown in FIG 3, a crane bearing 112 is
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the outer ring 118.[0026] The outer ring 116 is
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attached to both the inner ring 114 and the hub 106,

Intog|q dy tHe thnek PRAgCi14Pand the Hub 106 ¢6°refapelment,

the tRgethes, 4 0027F AnRackiNg 261 psuch-asqany o coating 135.
appropriate dynamc seal, Is attached to an outer

The swrdiate ofl 3an épdrofisehe tmendfelclOon The paekimegdrel 102,
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rers34ATPLE #Y SIACIEN 0°8LoR, 130 L9 9 4 % xample by
a fastener 115B, to secure the mandrel 102 to the swing arm
120, and hence to the swivel mounting device 125.

[0029] Thus assembled, the hub 106 is rotatably connected
to the mandrel 102, while the mandrel 102 is stationary with
respect to the swivel mounting device 125, allowing the coiled
tubing string 108 to rotate when mounted to the swivel
assembly 100, while allowing the pumps 104 to remain
stationarily when mounted to the swivel assembly 100. Also,
in the depicted configuration, the hub 106 is axially aligned
with the mandrel 102, allowing a pumped substance to flow in a
straight 1line through inner bores 140 and 142, respectively,
in the hub 102 and the mandrel 106. For example, 1in the
depicted embodiment, an inlet 111 to the mandrel bore 142 is
axially aligned with an outlet to the hub bore 140. In one

embodiment, a pressure transducer 144 1is attached to the



126 between the mandrel 102 and the hub 106. A mandre
retainer 138 is attached to the swing arm 120, for

we2amprmsoby a fastener 115B, to secure the maneCEIB20EGA54959
to the swing arm 120, and hence to the sw vel nounting

2 029] Th bl the hub 10
mandf L oA o2 R e | e na AR N Big | 801 e mandrel
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erently directed reacti orce
pressesel t 1 oakes cm&m@tbﬁhrﬁng 112 of plrhE:d 3 h@bsaanueh passing

cnroi2E80d 8 car 1409 gapachLy Lhan Lhe bally DArING by ene
weight of the coiled tubing reel 108.

[0031] In addition, with each of the reaction forces (F1-Fy)
acting in a different direction, only one crane bearing 112 is
needed to carry the radial R, thrust T, and bending moment
loads B that are imparted on the coiled tubing swivel 100,
whereas the coiled tubing swivel of the prior art described
above requires multiple ball bearing assemblies 24 in order to
carry the variously directly loads.

[0032] As shown in the configuration of FIG. 3, the crane
bearing 112 1is attached to the hub 106, rather than the
mandrel 102. As such, when the mandrel 102 and/or the packing
126 needs to be replaced, the crane bearing 126 is not moved,
and therefore the timely procedure of resetting of the
bearings required by the swivel of the prior art during a

mandrel replacement is avoided. With the configuration of the



on the coiled tubing swi vel assenbly 10 of the prior

art discussed above and shown in FIG 1 . As such, in
W@e®7emsesli ment, the crane bearing 112 not onlBCT/IB2006/054959

supports the pressure | oads created by t he punped

subst ances, passing through t but Iso .
presfe r SEVST6aa er ooPed BYTRREL wel Ut O ¢ RE cOFFagoed in 3
minibdli Ngndeed (1@8-ti|h@031]Alﬁoﬂd@kfbhonﬂhélﬂt’ﬁhgaﬁﬁn@lfretlhelo2 is

reaction forces (Fi-F4) acting in a different
remogiefectfiron, &APy 6Aélefanéubeasi ngviyeli sapeededyt o100, for

exanBabl dugﬁ}%%" ?Epﬁaceﬁm@ﬁgsbﬁ @Wﬁa.{? QQ%B%OEDWPHH Jub 103

t are inparted on t € Col i'ng swv
and t&@neMMHammmqIﬁinmdynkdmﬂmnmbEwﬂ@hed(ﬁotkhﬁpcboleartublng
descri bed above reguir s multi Ie bear.i

n .
108 Ads et §lest 24 SPRPGF dert o tard € Fi 68§|l)?%ditrue’6ﬂ%r In

addikeads. d0032bwAS ishawn inat heheorhfﬂrgw ahh@n o0k ekl @lr?gs 114
, the crane bearing 112 is attached to the hub 106

and r at herof hdme heramardrefa1029 Ahl%ummemqaet@hyheeﬁeﬁ@eels the
sphe%o%a%nd&%%xt@%ﬁgacﬁi@g 1g cﬁee%%a%o ont B :%n}he the

rane bea 'not aned and there ore
sphe&u@euylnmnﬁedygelbé beseiﬁmﬁgami tiberheariisngsiteguigdd thus

y the swivel of the prior art during_a _nmandre
lncr@éﬁﬁ&@e&@ﬁtll§9a95|&§€ WPER PRETAOAT iLddrati on of

[003BePr esent, iaventioq, aﬁob%emgéehe@goga&etfeﬂseplcecead crane
in a mninml "anount of tine. Al so, even when the

bearfandril 2 102viisar enovpdct £Fom tdve Tioiled: taibi nghevmtxﬁedm crane

bearl%serrbly 1OQj Egﬁje§9nglg %ugin% a rgp epentbof th €. _rin
raifdr et~ 107, t e 5db 163°8RE=Eraie B&4r ity 12 ey >earing

capabe@riof aldraghed; tz0 ddie icoidiech tdbing 408 tadDsderat® moment
support the weight of the coiled tubing. In addition,
loadgs showei A PPEI AT, HHe %%ﬁb?d%néléaﬂérQQrﬂﬁ#@Hﬂﬂ%w@acesr

f I t.h
spheé%@g?lé%?@%eaégeIQQQ r@g ﬁ%ﬁ)t §B§/¥re%% Q383 nd two

rings 118, suc al Cont ani nation of the
r@ph£r$eeﬂ1¢mﬁW11mgslaSSbmbHeettagdtdebrlsﬂhe crane bearing
may 6@2&&%§Fd ngg%ﬂJggé?gﬂrg%tse arééiéﬁrééﬁéf fbadlng plugs,
loading slots, Conrad assembly, or deformation assembly as
long as they do not interfere with the bearing’s ability to
carry the required loads. The crane bearing will preferably
be supplied with integral seals and may either have one or
more grease fittings or be sealed for life. The crane bearing
may be custom made to incorporate one or more of the parts of
the swivel assembly into it to reduce the parts count and
improve assembly and concentricity. The crane bearing 112
shown in FIGs. 3 and 4 is a slewing ring bearing assembly.
[0034] In one embodiment, the mandrel coating 135 of the
swivel assembly 100 of FIG. 3 is pre-stressed by pre-heating
the swivel mandrel 102 to a specific temperature. The coating
135 is then applied to the mandrel 102. After the coating 135
has solidified, the mandrel 102 and coating 135 are allowed to

cool. This places the coating in compression.



[ 0033] Although, the above description refers to a
crane bearing 112 having a specific configuration, the
W@ eqomotisehe bearing as used herei n enconpassesPERIB2006/054959
| ar ge bore bearing capable of carrying a conbination
f. axial, radial, and nonent, |oads. ,Such a bearing ma
10038 Fhahs: LEPRSGH B e e Fat e CopRaL En Bal IS r tating

135 rehyene (6rossed an{ar taperedlat and tWOaOIndDNB5 always
sections/rings assenbl ed together. The crane bearing

remaggy iBRtUdelafy tEoilfat fehleFe sépariahl 0¥ aggs, coating 135
di S adj ad.a :

ceachQROIE B opLpg SOl e CON A SRR o e per i

is wikbhcthe beari ngbesiabhtckit yurdngar tiget hpumpdupr edf desired

| oads. The crane bearing_ wl | ferably be supplied
SUbSﬁﬁpﬁeﬁanﬁpaﬁ §§ﬁssgﬁ8%ﬁaﬁséﬁghzﬁlH§36 one or nore
[oo3@gease thi tdingsmosabReseal edef arodd figy The GLan@iosen, such
bearing may be custom made to incorporate one or nore
thatofittshecpaf fscotnt hefswihmimads sexibdys i it 01bt sigiideducec that
rt ou and ihaprov S Ly a :
of %%§c§%¥FﬁgﬁtyTb%he chﬁg b§%??%§ 1 sﬁg%ﬁlpﬁ #FE%.agd' the
mandaed 4108 as| ewpoagdr i 8y beatilng assersl yduf 0034Judeh of the
. one enbodi nrent, the mandrel coating 135 of the sw vel
SWlV&éséﬁﬂ%PbﬁK)%QoFléP Fhied FHEEG r 2658 by Ppr&ehedtigre 13°

(whithe pwiwvel mandrel,d0dn50,8e3ReGihlbl G- Jamperaliire. o ANehermal
coating 135 is then applied to the mandrel 102. After

expatise opoati nghe35 dedsirspl 40 f neddrefe aendrel y1QR farkent) 1is
.coating 135 are allowed to cool..This pl.ace e

2vo 1 N5 cotfor B8 1 B POOIER Crirett et or - hgomposed

of apremhgad, ngodgdheoeovahbngil35 mayhbe ahoserk eiidesases the
such that the coating 135 always remains belowits .

weart ehstf e Fai Fife T3RAES! orl Ofhet @ odthi it 185°r ezeHes o 13> 1s

app1TRLE than zero conpression at the pressure that it is
expected to experience during the punping of desired

[00350bst ancesrtchr @uighdthensi vekthassentiyt 1600wh0036]F1Gs. SA-
sc, 905 STROILIENL, e costipo 43¢ s chegsn. such. Lhals v
swivbna%wunting device 125, The swivel mounting device 125
includes a swing arm 120 to which the swivel assembly 100 is
attached as described above. The swing arm 120 is rotatable
as shown by arrow 150 about a pivot pin 152. The rotation of
the swing arm 120 allows the swivel assembly 100 to be moved
closer to or further away from the coiled tubing string 108
and reel 110. In one embodiment, the mounting device 120
includes a mechanical stop 156, which interferes with the
rotation of the swing arm 120 in order to limit the rotative
movement of the swing arm 120. For example in one embodiment,
the stop 156 prevents the swing arm 120 from exceeding an
angle of approximately 26° past the vertical, however in other
embodiments the stop 156 can allow for any desired angle of

rotation.
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of the mandrel 102. This allows the coating 135 and

the mandrel 102 to expand at simlar rates during use
w@Roorz7sem vel assenbly 100, so that added strPRGHIR206/054959

the coating 135 (which occurs in situations where the

efficients of thermal expansion of the coating and .
100380 11 o b St er St 1 Gt H e Ruofgad. Boon PrReghgd with
refeelbedi menty the oat i A35-ds aomosethof & StRgl envention.

honbgeneous matrix. Such a matrix increases the wear .
Perspppe gkithednandr etha02%% iHikh tE@ned&divng te35whgch  this

- | i ed. 7). 1 e ' S as Q
e s PEAT L | (hG Coi B0 FUBISG swivdl dboarity 0o =
chanigesatirachied tesarswedelstountirey devdceet2bdsThef operation
aﬁﬁvel nDuntiag devgce 125 inclu ei a sgﬁng arn112g to
can wREchPERE tawbdel "as8eHbI y"E60-'d T HI t ¥che@Pag -d4Bdcr i hey the
prindleve., ThgaswWdgpar mrl2@nis rotadablenas shewa by ngly, the
arrow 150 about a pivot pin 152. The rotation of the
foregpilng demcri@taldnowd atiel swWitvdle assahidy A90tapnbey only to
ved cl oser to ar. further r t he. coj ed '
the TRARS% Gh e e e e D et i fest BBy ing
drawioudat, i fog tdend e 1 26h ducd udes raadeehRariccali stcop ¥oi6h and as

which interferes with the rotation of the swing arm ,
SUPPP3l | HObr det t dOLRIEREheC+dt BT i velenBRE ofOt kgve thelr
ful18Wng arm 120. For,gxanpl e in onerephodi ment, the stop.pe,

156 prevents the swing arm 120 from exceedi ng an angl e

of approxi mately 26 past the vertical, however in

ot her enbodi nents the stop 156 can all ow for any

desired angle of rotation .[0038] The preceding

description has been presented with reference to

presently preferred enbodi nents of the invention.

Persons skilled in the art and technol ogy to which

this invention pertains will appreciate that

alterations and changes in the described structures

and nmet hods of operation can be practiced w thout

nmeani ngfully departing fromthe

11



principle, and scope of this invention. Accordingly,
the foregoi ng description should not be read as
wW@eorardhg only to the precise structures deseCT/B2A06/054959

and shown in the acconpanyi ng draw ngs, but rather

CLAIﬂ%QM d be read as consistent wth and as support for
e followng clains, which are to have their full est

and fairest scope. CLAIMS : 1 . A coiled tubing swvel

assenbly conprising: a mandrel for attachnent to a

punp; & KaBlect &LRBIRY &FiaCHedSEE6TPHE FRABIEIS1AAd f or

att t a f rin .coi | ed tubing,

V\%eﬁégﬁ%{%%e%%gn |;:§:glg£1ﬁr?§nt%hZttohﬁlb%tug1 éther forma

canduiub f oropassiage oktaapuaped tsubstaacemaanded crane for

bearing attached to the fluid condujt. 2 . The caojled,
ALLAChBPRG SWi Vel eagdsaﬁmay_%’frm%i%o 1C911§®%r%%l%e Eraheln the
mandRear i i nd sheWcRgekhed Prm Thecepbhed trubi RGissage of a

swi vel assenbly of claim2 , wherein the slew ng ring
pumpednpricsésnigear ieng races and a bearing having four

pai nt f tact wi.th,the bearing.races. .. The

c%i :aé: nt%ug%%glgi% \?\gtalaagseléntﬁ%y%%fe gllgil% %o,né\}\lﬁé—’r'ei n the

coil ed tubing swi vel assenbly conprises only one crane

bearing. 5 . The coiled tubing sw vel assenbly of ,
cFai m The wéridisn! t Hé'dmshe P8 Ing 354 ached t oCtmem 1.

wherBUYR. t8e cThECOELd nhubisng swevel,gassepbly of claim1l
, Wherein the crane bearing is not in contact with the

mandrel. 7 . The coiled tubing sw vel assenbly of

clLaim1l., wherein the.mandrel . s axiall Il igned with.

tI;?é huéhe8 .Cof‘heedcoi uéjduigubisnwglvs% veﬁssaés/%bzln%l yogf t4dim 2
wherelial mhk ,s1wharel nitde dogdriele anskdhindhuba ®€hand a bearing

conprise an inner bore, and wherein an inlet to the

haviggndesr pﬁﬁ@ﬁsb@ﬁecpgtggﬁawpyh the bearing races.

4, The coiled tubing swivel assembly of claim 1,
wherein the coiled tubing swivel assembly comprises only one

crane bearing.

5. The coiled tubing swivel assembly of claim 1,

wherein the crane bearing is attached to the hub.

6. The coiled tubing swivel assembly of claim 1,

wherein the crane bearing is not in contact with the mandrel.

7. The coiled tubing swivel assembly of claim 1,

wherein the mandrel is axially aligned with the hub.

8. The coiled tubing swivel assembly of claim 1,
wherein the mandrel and the hub each comprise an inner bore,
and wherein an inlet to the mandrel inner bore 1is axially

aligned with an outlet to the hub inner bore.
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aligned with an outlet to the hub inner bore.9 . The
coiled tubing swvel assenbly of claim1l , wherein the
wWorendogisoxonpri ses a coating that is pre-stresBEHIBO@N54959

that it is in conpression when attached to the

mandrel. 10. A coiled tubing sw vel assenbly

conprising: a mandrel for attachnent to a punp; a hub

rotatabhy atdaqked tadihe mandrell andsdaipoaft achmestaim 1,

to an end of a string of coiled tubing, wherein the
Wherﬁ&ﬁdﬁéKEaﬁ@n@ﬁ@lh@@m@ﬁésﬁﬁléil?oﬁF%@ﬁeéh&ﬁdiv%gﬁfﬁeﬁtressed
suctf QAL sEonduL, [85,-BRS2300 QhoA DUTBRASUES! aRcerARde) .

"'ewi ng ring att ch to the fluid conduit, wherei
the slewing ring conprises bearing races and a bearlng
havi ng_f our. _paj of contact wt he beari.ng races.

h
117 -Thé coittéed tttﬂgllﬁl& SWitVél &§§§FP1?E)Y 6P ai"m#0,

wherehhhe reei Led stubicng sW webuagsenbly conpri ses
only one slewing ring. 12. The coiled tubing sw vel

agsenbly ofothbim 11, awtecded tH’_éDSI*ékAﬁEngmlainﬁgeils and for
atta%%%%%he%ol%. %hcp%gileggi S nOt Iébf a%&b %h tﬁgreln the

e coi ‘g’ SMAVG assend
n@nd@bmlﬁﬂd)tMEGM®b1df@ HadeEb and drieel hathd ed@ohether form a
rise an inner bore, and wherein an inlet to the

CondﬁéﬁdﬁQF PRREAIBOPE PsPARPAN VURFILGRER /WPPR an out | et

tg thehub 'ﬂrﬂu%!f R Lhekf ¢ The £of] et tUB Mg S ¥RLrein the

assembly of claim10, wherein the mandrel conprises a
slewe@@tmn@gtmmmpﬂ;qﬂsebﬂanxngar&uﬁﬁlam@xalbeaSlm@ having four

Oingonpre%shg ﬁgh t%t %_ d Egnthe n%ndrel. 15 An
P § gnblﬁ 6 r|S|ng ﬁﬁp d ?Flﬁg of coiled tubing

attached to a coiled tublng reel and a coiled tubing

swi vel assenbl{ conprising: a nandrel attached to the
p&ﬁp, coiled tubing swivel assembly of claim 10,

wherein the coiled tubing swivel assembly comprises only one

slewing ring.

12. The <coiled tubing swivel assembly of c¢laim 11,
wherein the slewing ring is attached to the hub, and is not in

contact with the mandrel.

13. The coiled tubing swivel assembly of c¢laim 10,
wherein the mandrel and the hub each comprise an inner bore,
and wherein an inlet to the mandrel inner bore 1is axially

aligned with an outlet to the hub inner bore.
14. The coiled tubing swivel assembly of c¢laim 10,
wherein the mandrel comprises a coating that is pre-stressed

such that it is in compression when attached to the mandrel.

15 An assembly comprising:

a pump;
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a hub rotatably attached to the mandrel and attached

to an end of the string of coiled tubing, wherein the
WOorearwdo#isoand t he hub together forma conduit fRET/IB2006/054959

passage of a punped substance fromthe punp to the

string of coiled t |n and a ¢ earing attached
Lo therT1; @ foonttf T L5 e ASLaniry of cfaiiiies tubing
reelWwhemnegi N the crane bearing supports both a pressure

| oad created by a punped substance traversing the
céndailtl edandlanpeél’iVead 2cEealed ByYMPlé Swdidght of the

coi l ed t#%h@%eﬁe%%ta%ﬁedTQ% %%%egg&%ﬁof cl aim 15,

wherein e Crane bearing is a s g ring,
conprlslm@bbeammn@kﬂ@castﬂuhaﬂknﬁuﬁm@ thavi gl fond attached

poi nt contact with the ring races. 18., The
to Egséehi %Eo?h%lﬁFﬁt?% Of U POH: F %ﬁwmrQF%%ﬁﬁeﬁhe mandrel

and Rl ngupoYRLiRY cdevi ey havicRe ad iRi alabhgs MGy el fariM pumped
to which the swivel assenbly is attached. 19. The

subsggserblfyoaf tlaiPhmps towlhareeish rthe @én@peﬂeﬁstabﬂaebyand

ol aned” .t he b, 20, The assently . ol aLm,

wherein t nprises ‘a coa t'Rat
pre- stressed such that it is in conpresslon mhen
attached to the mandrel , ,
16. The assembly of claim 15, wherein the crane bearing
supports both a pressure load created by a pumped substance
traversing the conduit, and a reel load created by the weight

of the coiled tubing reel.

17. The assembly of claim 15, wherein the crane bearing
is a slewing ring, comprising bearing races and a bearing

having four points of contact with the bearing races.

18. The assembly of c¢laim 15, further comprising a
coiled tubing mounting device having a pivotable swivel arm to

which the swivel assembly is attached.

19. The assembly of c¢laim 15, wherein the mandrel is

axially aligned with the hub.
20. The assembly of c¢laim 15, wherein the mandrel

comprises a coating that is pre-stressed such that it is in

compression when attached to the mandrel.
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