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Rel ated Pr ﬁm‘ummammmmmm i cation This application claims the b
United Sta nal Application Serial No. 601112,167 filed Decenber

14, 1998. A | ewehwi nd systemfor a coiled tubing reef to guide coiled
tubing onto a reel when the coiled tubing is renmoved froman oil or gas
well and to guide the coiled tubing fromthe reel when the coiled tubing is

injected into an oi rou of the lnvention Heretofore,

| evel wi nd syst ems hL%@Ebggﬁ‘Dp\?ﬁsFE@?‘ggPQ&EEPpT%'Nﬁ RERYol i ng coiled tubing
onto a reel when the coiled tubing is renoved froma well. Drive neans are
provided for rotation of the reel and the | evelw nd systens utilized

her et of Beferémee to Related Rramisienal\Applicatidnaul i cly driven by rotation of the
reel. Many prior art |evelw nd systens use a | evelwi nd screw to nove a

t ubi ng gui deTHiabpplddtignatdims thé bendfitef United8thtss Prvididhze Applivdtiap Idifal
tubing. The screwis turned at a rate proportional to the rate of reel

rot at i oRol 60/91 2467t DEEENbaLING9ggi de nmay nove at approximately the rate
of the current wap position. The height of the tubing guide (as well as

the threaded rod) is controlled by a hydrayl. Lfting nmechani sm which in
turn is controlled by the unit operator, Wmmwwmmwmuarm ne an opti mal

hei ght 't_..o rapnsnjt v?.rtical forces which s ubi ng properly. This
i fti ng—ﬁ&ﬁg&lﬁgﬂl’ﬁé‘—'@pi cally pinned at or neufsisthe rotational axis of the
reel, and requires package space outside the flanges of the reel. -1 12
June 2003 Anbieneiwiad syslem o3 cailechtubing reeljo g ed fubing ente aveef wheBes of
the reel to function in a manner simlar to the | evelwnd screw. A further
syst em thewsiled hubirgisiremoved fromznegildriggs well and to giide thebdéallgd tutting from theel .

The | evel wi nd systens utilized heretofore require
reel when the coiled tubing is injected into an oil or gas well.

Background of the Invention

Heretofore, levelwind systems have been provided for wrapping or spooling coiled
tubing onto a reel when the coiled tubing is removed from a well. Drive means are
provided for rotation of the reel and the levelwind systems utilized heretofore have been
mechanically or hydraulicly driven by rotation of the reel. Many prior art levelwind
systems use a levelwind screw to move a tubing guide laterally across the reel in order to
properly wrap the tubing. The screw is turned at a rate proportional to the rate of reel
rotation in order that the tubing guide may move at approximately the rate of the current
wrap position. The height of the tubing guide (as well as the threaded rod) is controlled
by a hydraulic lifting mechanism, which in turn is controlled by the unit operator, who must
determine an optimal height to transmit vertical forces which support the tubing properiy.

This lifting mechanism is typically pinned at or near the rotational axis of the reel, and

requires package space outside the flanges of the reel.
-1-



‘'some connection or association with the reel drive systen1ang to tgﬁ $ee|
supporting structure on opposed sides of the reel. Further) ZHPQﬁ % mi ned
.controlled force is not applied to the coiled tubing by prior systens to

m nim ze reverse bending of the coiled tubing. Also, the | evelw nd or guide
head receiving the coiled tubing is not continually adjusted automatically
in a vertical direction. A nechanical change is required in order to nodify
such a | evelw nd system for coiled tubing having different dianeters.
Sunmary of t A@other eybicdm usée apciesie op beivtenthel sidgbk flandey biythéi feefted to
a levelw nd systemfor wapping coiled tubing onto a reel when the coil ed
tubi ng 'faqc&.aﬁws%a‘rfnerrmﬁna%lm@revemd/@rbww\tmﬂHér QQ%té?ﬂré ﬂie'i he

reel drive means in any manner. The |evelw nd syst m | nc udes a sin

Eﬂbgﬁrt:l'%%f’f‘ﬂ%@f 58 f,%sfm#’ BeE TR R St Qﬂ%égﬁs%éﬁaﬁafqu&geen
0" oal | sinis femaplipRag egerialan ik s ehite Yl Rrie rdgel simraae

pressure on the armand to nove the armin a vertical d| rection. Afluid

ci rcui t StyEturgeniapposed pidas of therieel- dewrthere a psedaternyiaed cealroliedrfercedn nohe

coi l ed tubing guide regardless of its |location. A second fluid cylinder
conpr i sapphed to thel ¢alleédiabing byrprioc pystades: toamihirnizegenerse thedding afitbe eniled o t he
armto nove the armside ways fromside to side of the reel and nounted at

an oppog@singndlise) the fevaiwing ion guide hedd Feeiviniftirocdiled tubing g neticetttinRalign
upper free end 2 12 June 2003 of the arm supports the coiled tubing

b
Vg'r[llgcwagal fétefaga ahé‘éikslﬁ‘BQ/eh&aP& &tbﬁnﬂ%ﬁéhﬁﬁ%’l Chaess rgﬁiju‘eﬁ‘?ﬁog*é Bale.

tra verse angle right es to the vertic

?ﬁéehﬁpﬁﬁwﬁ/ ﬁ‘a??ﬁ“é%‘wefﬁ%%'ﬂio AHe! g RVl fferts el <0t Trea 1o

nove the bal anci ng

Summary of the Invention

The present invention is particularly directed to a levelwind system for wrapping
coiled tubing onto a reel when the coiled tubing is removed from an oil or gas well without
being connected to the reel drive means in any manner. The levelwind system includes
a single guide arm having a lower end mounted about a universal joint on a supporting
structure at a position outside the reel and preferably between opposed sides or flanges
of the reel. The arm is supported vertically by a so-called lift cylinder effective to provide
a constant predetermined pressure on the arm and to move the arm in a vertical direction.
A fluid circuit for the lift cylinder provides a constant vertical force on the coiled tubing
guide regardless of its location.

A second fluid cylinder comprises a so-called balancing cylinder and is connected
at one end to the arm to move the arm side ways from side to side of the reel and mounted

at an opposed end to a supporting structure. The coiled tubing guide on an upper free end
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cylinder which in turn noves the guide arma horizontal distance
proportional to the notion of the reel and the size of the tdgi‘%@?z@ﬁ%ual
control is provided by directly controlling the regulator valve. Vertical
notion to accombdate various entry angles and tubing tensions is
automatical ly acconplished as the guide arm noves vertically to maintain a
constant upward force on the tubing. By disconnecting the | evelw nd arm
fromthe coiled tubing, the armmy swing upwardly to a vertical relation
al | owniahdhe rpsmy sgnparts ¢ailad \febina rhgings plodod drubientpeh asidnis| rositionedcall 1ift .
The coiled tubing guide armis not connected to the reel drive system and
can easbtdndies defired hyoa sertichllapgleandi tramlsverss iahglerat righpanigied totthe vetiehl t o be
renoved. A position sensor for the guide armis positioned in the bal anci ng
cyl i ndgygleand feedback Signals fromthe position sensor are received by a
CPU whi ch processes such input signals and then transmts output signals to

sol enoi d_0peyailfiin @ AGLMILALYEP sEind 87 inbAdH BPtieRePBhd vy (e | nder

at af](cjesi r ater posi ]E I'on reOI :cveh 0 thehre_ ! al ianm cyli nd_egI
ther coRPbTon B B 8o RIFCATEL Soulstig 2 A B b M e Hhdnthg 0,0 °°

predeterm ned | ocation. A manual override is, provided for nmapual control of
t he bayirdarydichinitypdpovesitheiguide agn ahoggontal distaneg Prapeitiona)do the IPetaR ded f or
the lift cylinder. -3 12 June 2003 An object of the present invention is
t o pr ofithirereg! aed thegizaiofthe tubing. danuat contea ist provided by direoltyi eointrplling theependent
of the drive nmechanismfor rotation of the coiled tubing reel. Another

obj ectregtilatongalvay ¥etticahmbtiort to aocaamddatewarioas ertmednygledarsd/ b tessions ch a
gui de nmenber is nounted at its |lower end to a supporting structure adjacent

t he 1 gglayifhatR4alle BESorApRhel 38 the §lide ArmaHbsNEri&iIlyad nhaikiaftUa @Bnatadt of f the
reel. A further object of the invention is to provide a coiled tubing guide
Menmberynward force on the tubing. By disconnecting the levelwind arm from the coiled tubing,
the arm may swing upwardly to a vertical relation allowing the reel to be removed and
replaced using a simple vertical lift. The coiled tubing guide arm is not connected to the
reel drive system and can easily be moved to a fully vertical position to permit the reel to
be removed.
A position sensor for the guide arm is positioned in the balancing cylinder and
feedback signals from the position sensor are received by a CPU which processes such
input signals and then transmits output signals to solenoid operated regulator valves for
positioning the balancing cylinder at a desired lateral position relative to the reel. The
balancing cylinder is effective to move the free end of the arm having the coiled tubing
guide thereon for positioning the coiled tubing being wound on the reel at a predetermined

location. A manual override is provided for manual control of the balancing cylinder, if

desired. Also, a manual override is provided for the lift cylinder.



mount ed for novenent both vertically and horizontally for po%itbpnigg t he
upper free end of the guide nenber at a desired position relati Qe@ ?he
-coiled tubing reel. An additional object is the provision of fluid
cylinders for positioning of the guide nmenber at a predeterm ned position
including a lift cylinder for raising and | owering the guide nenber and a
bal ancing cylinder for |ateral novenent of the guide nenber. Another object
is the provision of fluid pressure regulator nmeans for such fluid cylinders
i ncl udi ng a Pposohjedrofsbe poesdrdrintdrdioglis de previte a lavelwindcsysterhdor araviledsi ng
unit responsive to the position sensor controlling novenent of the

cyl i ndertghihgredt@idH RIhdEpeddehtisf gl difedhattinisin (5 FotaBien BPfel dolBd AMIng
desired force. O her features and advantages of the invention are apparent
fronltggegpllomjng specification and drawi ngs. BRI EF DESCRI PTI ON OF" THE
DRAW NGS -4 12 June 2003 Figure 1 is a side elevation of the |evel w nd
appar atus nmoynt ed on.an er.the.road trailer and shqwng a,.coi.led.tubing
TP ector i n et PRl of i ivEgHoT Rte Bk sy fh G RyahitEs e Rin SictLF| nce
wel | head; Figure 2. is a side_elevation simlar_to Figure 1 but shomﬁng t he
coil ed tqw%%e BistpPuntRd 2t i3 lowa epddr @ Btpreringsbuetuts pdiacentdherelagda

m ni mal hei ght above the trailer and adapted for over the road travel;

Fi gure 3xtends auepths eeel for guiding egildddubingappandiofishesteshn in Figures 1 and 2
showi ng the | evelwind armover the coiled tubing reel for the coiled

tubi ng; Fi gurefutthes abjectraipthet inventiorevs ¢6 provide @ teitbdt tubingg goidedmemtbEinani sm
supported on the free end of the levelwind ant for receiving and gui ding

the reelhpghtad torhorehémbot véméawh@ﬂoﬁé&hﬂg f&%ogitmi@mb%pw%egna eef;

Figure 5 1s a perspective view si ar to Figure 4 but showi ng a | ower body

section of the guide member at a desired position relative to the coiled tubing reel.

An additional object is the provision of fluid cylinders for positioning of the guide
member at a predetermined position including a lift cylinder for raising and lowering the
guide member and a balancing cylinder for lateral movement of the guide member.

Another object is the provision of fluid pressure regulator means for such fluid
cylinders including a position sensor for the guide member and a computer processing unit
responsive to the position sensor controlling movement of the cylinders for positioning of
the guide arm at a desired position and a desired force.

Other features and advantages of the invention are apparent from the following

specification and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS




of the gui de nmechani smrenoved fromthe upper body section fo 05| ni ng
of the coiled tubing therein; Figure 6 is a view taken genera {&‘ l'ine
6-6 of Figure 4 and showing a lubricant applicator for the tower body
section for applying lubricant to the coiled tubing as it noves through the
gui de structure; Figure 7 is an enlarged side el evational view of the

| evel wi nd arm showing a lift cylinder attached thereto for rai si ng and

| oweri ng arm. i nt for nove |gure 8
oo i o iR SR petrt g ek BhwideLaragi bR n ALAEER foptl the
uni vers t for the | ower end of the Ievelwl nd

June E@'&E apg&BP\é"@ a gongec{ ’(S‘Bﬂ'}ﬂ iniector ioperalieRastion foR 19NN 50'%%5'&9 anC| ng
cylinder pivotally nmounted adjacent a side of the |levelwind armfor

mov enwitbingt surfaseavelingsd zontal Iy to a desired position to pernit a
predeterm ned horizontal farce to be applied against the guide arm Figure

10 i s a sciigori is a/sideveldvatitvesiniilaciofigat 1tig showingdhé odileddulsing injdctar r eel
with the coiled tubing guide positioned about two waps laterally of the

CUr I efi o ¥oAT pebithinoH the thilbt gﬂa’ anﬁ.ﬁﬁaéphefghﬁamltﬁ@ltrbmam,adE @are 11 is
a schematic view of the hydrauli I uid systemfor controlling the lift

cylinger., Qrgég't'rra% |12 s a schemat iIc view of the hydraulic fluid system
for cont rol ng aI anci ng cylinder. F| gure 13 i s a schematic view of an

?):EthRIHI%EI'II Cﬁgag%r Y%Stéﬁmﬂ-f)%qquvnetlwmd app us sh%wn mn |gu es ¥ andg wﬁgl EF

the levelwind arm over the coiled tubing reel for the coiled tubing;

Figure 4 is a perspective view of the coiled tubing guide mechanism supported on
the free end of the levelwind arm for receiving and guiding the reeling and unreeling of the
coiled tubing for the coiled tubing reel;

Figure 5 is a perspective view similar to Figure 4 but showing a lower body section
of the guide mechanism removed from the upper body section for positioning of the coiled
tubing therein;

Figure 6 is a view taken generally along line 6-6 of Figure 4 and showing a lubricant
applicator for the lower body section for applying lubricant to the coiled tubing as it moves
through the guide structure;

Figure 7 is an enlarged side elevational view of the levelwind arm showing a lift
cylinder attached thereto for raising and lowering of the arm about a universal joint for
pivotal movement;

Figure 8 is a view taken generally along the line 8-8 of Figure 7 and showing the

universal joint for mounting the lower end of the levelwind arm;



Referring to Figures 1-3, an over the road trailer is shown aﬁ%ﬁ@ gﬁpgng a
pair of side franes 12 extending the length of the trailer 10

deck or floor 14 extending between side franes 12. Trailer 10 includes a
front end section 10A, a rear end section 10B, and a dropped center section
10C between end sections 10A and 10B. Tractor 16 supports end section 1 OA
while trailer wheels 18 support end section 10B for over the road travel.
Side frames 12 include upper and | ower sill or frame nenbers 20. Dropped
cent er sect iRigurediscx tamplantsd ladevelwindiae shewing dhe balancingaytindareivgtally s and
trailer wheels 18 to forma well 22. Floor 14 includes inclined floor

port i orao@tedtadjaddnt 2%idé/ef thedavelddrndiden fF mévemeli? of theearm® Adrizotitaldto a
upwardly fromwell 22 and are connected between upper and | ower frane

menber yYedted Eb@lﬁéﬁ% perrt hfpfr&mémﬁéd H@:“idnidl fhée %%&éé;ﬂié@ Rt §hids

frames 12 at opposed ends of wel . A coiled tubing reel "26 having spaced
end fla% es 27 is supported on bearlngs 28 on struts 24 for rotation and is
recei ve ithin well 22 for proj ecting a mnimal hei ght above the roadway

surface. A h draullc not or i,S C ected tog.reel 26 by sprogkets, a a
sprocket cha[y igurex1Q isra ??ﬂe&'@?tfﬁ’g‘"‘?‘%é? theswingding \’&‘PP?\"E%*B@%@ o%toﬁg Wﬂﬁl
generally indicated at 34 includes a pair of parallel posts 36 pivotally
mount edhatcolied tubinghguide positinned aboutdivoarraps laseraliyot the icusgnbwrapdomrayide 38
has an injector head 40 pivotally nounted thereon. Cylinders 42 are

provi degltiistrwizipplricpdf the\eifed tubig;nast 34 bet ween an oper abl e position as
shown in Figure 1 and a stored position for over the road travel in Figure

2 with postqaé&rénm 8% cRBRRES vty 8Nthd hltgak fid @&stéﬁﬁfor%@ntr&na Qﬁ@mﬂck 44
is also nounted on carriage 38. Carriage 38 is nounted for travel along

posts &flmé@r%n vvn in Fig. 2 in the stored position of the coiled tubing
rig for’over 'the road transport, the total projecting height H of the

storedrlgfomt r oad rface is lesg than 13 12 feet which is
eauired by TG 12151 SHaRmaYe vitvh of TugByarae fluid system for comiroling the
balancing cylinder.
Figure 13 is a schematic view of an alternative fluid system for controlling the

balancing cylinder.

BRIEF DESCRIPTION OF THE INVENTION

Referring to Figures 1-3, an over the road trailer is shown at 10 having a pair of side
frames 12 extending the length of the trailer 10 and a lower deck or floor 14 extending
between side frames 12. Trailer 10 includes a front end section 10A, a rear end section
10B, and a dropped center section 10C between end sections 10A and 10B. Tractor 16
supports end section 10A while trailer wheels 18 support end section 10B for over the road
travel. Side frames 12 include upper and lower sill or frame members 20. Dropped center
section 10C extends below the upper surface of tractor 16 wheels and trailer wheels 18

to form a well 22. Floor 14 includes inclined floor portions 23 at well 22, Vertical struts 24

-6-



Coiled tubing T which is unreeled fromreel 26 is guided downwardly %%
gooseneck 44 within injector head 40 for injection within a slg Y¥e20
wel | head. Coiled tubing T being withdrawn fromthe well head is wapped or
reeled onto reel 26 and gui ded by gooseneck 44 to reef 26. For guiding
coiled tubing T onto reel 26 when the coiled tubing is withdrawn fromthe
well and for guiding the coiled tubing T when injected within the well, a
| evel wi nd apparatus conprising the present invention is shown generally at
46. Lewendi wewargyaframuweth22heeth ane sonaected  betwaeni ueparcangiileierc franed t ubi ng
T bet ween gooseneck 44 and reel 26 12 June 2003 bowed or arcurate arm
gener shémbensdlc al miswtrsd Stiffemers or paditiogs @b exténdebatwpen side framesd2 ateel 26.
Referring particularly to Figures 7-9, a nounting nmeans generally indicated
at 50 oF;puggdseﬁdﬁeoﬂwg}ﬁzz_end of arm 48 for pivotal novenent. Munting neans
50 includes a nounting plate 47 secured to partition 25 and having a pair
of extendi ; I WoTlal: i I | S
ARGRRR i g1 28 aviflg Dol S narlop27 i stlited i Boirings b

posi tioned between arm r gui de arm

48 both verticall nd horizontal l.y. T t endi free e 0 m 48 has
qui de MR 2R e arhlip SRRt vRER L BRKARe A el e
nmovenent of coile tubing T between reel 26 and gooseneck 44. For novenent
of ar fapadvay iyé%sf—'aﬁ DydramtiG maforiC-s connegted fo @pl 26 dyrspsackeds and& al | y
connected adjacent its lower end at 56 to_inclined deck portion 23 of

t r ai | epropket girain 3gfen rotatingarel 26 as syowmindrig®e 2.s connected at 58 to a
bracket 59 on arm 48, For |ateral novenent of guide arm48 and to exert a

| at eral f oAcmasygenetally indieated wti 3dginEludas apain of paraliel ipodiar 36 (pivatally vot al |y
connected adjacent its |lower end at 62 to partition 25 of trailer 10

adj aceidurled a€ B8 oif thBabht Eh@Bf #ailer HCardPR GOISNSr &ribge 8BHIWak jddtder 60 is
connected at 64 to bracket 66 on arm48. Referring particularly'to Figures

4-6, j e 4 ' er
sur t ad e BaRRYp metRied ol Cfflte & Retoiba R gl fovbiteniBPY
havi n I recei yed within clevis 78 piyotally mounted at 80 to
the odnat v Etlipd BPEASEEhoioaIap oW Feet Bl B sfased pREHTAEL b "boay
sectiqps or, hal ves 84 6 connected together. by hinges d | pins 90.
zach SBaySLbargIiR Sidtrg WS PRSELAE ied Almoune eod ThaRs 24 Gh/erbabvbi o pi ns
94 within sections 84) 86 for renoval and _g_ 12 June 2003 repl acenment

wi t h daoosepesk 44 jszalse fauated emearsigge 38. fadiiage 38 isgmonpigdJorirayelraleng | ed
tubing T having different outer dianmeters such as 1 1/4 , 1 1/2 and 1 3/4

i nchegosts3a hasvehown fRi lgr2im the atockdpositivalof thedyoiled tubing rigsfac bvernth849ad6 has a
pair of spaced parallel semcircular grooves 96 thereon. Sem circular

cl eanitmns?ad, {hettoiat Efdjechhgsﬂmt $Bomrhe stm.ucmﬁgdrojtrnth@rraédwa% g@rfacslisaess act the
outer surface of tubing T when tubing T is noving through gui de neans 52

for cl I i i t i T. Lubricant
openigggﬁ5gqg?§£%¥geguggéq{ﬁbﬂ4%3?9@%@?%%H%?aﬁﬁﬂgh%%ygﬁﬂﬂFor t hr eadi ng
tubing Tt | de ans. 52 ins 9 re wi.thdrawn for. repoval of | ower
nal t 6. TRENSARARE ST R rreted B ol R S o e PRD e RLp L 3B e
body hal f, 84. Thereafter rollers 92 in lower half 86 are pressed agai nst

coi | ed*4 Wishingnieclorhead AQ fapiniection withina-surasce wallhead. Goilgd duking J, rFée'gQ, 86
Sem circul ar brush segnents 98 are inserted within grooves 96 in | ower body
sect i owittgawe fronetheovelibead éawappbd dy resternt ordo seed 26 add . guiddst by geesenetkon

upper body section 84 supports a neasuring instrunent 100 for neasuring the
oval i 144 ®f reeb28. eFortdiiding cdiledRabiag M digo tee! B6 gtes thelcoiled itbisinlg isubitiigadini S
shown schenmatically being wapped or wound on reel 26 and gui de neans 52 on

arm 48hm t tdiR® tHAdi ' l; itMi b dW aps
T om R R B R e g 7

coi P ods cimBARHD Y prBlah el f rBn el B0 Pl PRnrpiaRols, |

novenent of gui de_arm.48 and qui de, ns t hereon) reference,is de to
Fi gur cONTSERANISM & t pliecliyeito alideicoiled Fibia T brivesn atgserel 447d reqt 28
supplied to lift cylinder 54 through two way valve 102. A return line 104
to reservoir Rreturns fluid fromcydnder 54. An orifice 106 in bypass

line 108 permits a small continuous return of fluid to reservoir R Upon
the reaching of a predetermned fluid pressure in lift -9



12 June 2003 cylinder 54, fluid through |ine 107 actuates valve 102 to nove
valve 102 to a position to permt return of fluid through | i n&? 4¢e 2093
reservoir R Wen the fluid pressure is reduced to an anount at which val ve
102 is set by pressure control 109, valve 102 returns to the position shown
in Figure 11. Thus, the fluid pressure in cylinder 54 is maintained at a
predetermned level. . Referring to Figure 12, the hydraulic fluid system
for balancing cylinder 60 is illustrated schematically for noving cylinder

60 in a hooweatophrci él@_catr:in@%nb“a indRRatel AEI8S B BkiBRAING BVerthd &Yfdr sudd&@ of
position of piston 110 is sensed by a position sensor 111 within cylinder

60 and si gfﬂ@é@ﬁfﬁr@efé(fi&?%@ﬁkhlﬁdy tOFigurestd, &l mBlirdiRg 7§dang gdRbdaiy fAdidhtellad. CPU
112 processes signals fromposition sensor 111 agai nst predeterm ned

par amet er s sbhiodrite thdaswérashdiud aih 46 forgdebtdl Aidveme Ry Mouting WiedAs 80 Mcdk®ies

Hori zontal novenent of guide arm48 is controlled by signals transmtted
from CPU 1kdmbontmglprneudsedutdd fshriitibh 25amdItabing Agairt? emerdiag spaced arfrl enoi d
operated regul ator valves 118 and 120 for novenent of guide arm48 to a
desired homigz quugiverpalgoihi DNhavileesivors 8PP Pigitiohed\bétdieay gaide laafl 48ulidggmE ont o
reel 26 it is desired that a tight wap be obtained and for that purpose
gui de nmeanstoba permit hevément of yuiels dirmngi8ehuth oériicaily aad aomachiallys The sixtendimgd
|aterally inwardly of the wap being forned about one to four waps for
best resul freeahdsdiamwn 48dtasmaidecatdng genetfallgindieat@d af\S2 foraesqidsg and guidingur - way
val ve 122 is controlled by sol enoid operated val ves 118) 120 to supply
fluid sel edhé revgment af spissiddbing ddmetwéengiest 2fnantigposeneckdde ontmayemgal efe arm
48 laterally. Counterbal ance valves 119 and 121 having sensing |ines 123
are utilizedmt4® inw gangrally yesicalrplaneo ajlit gyltindler béis pivialisanneetpd adiseedtdisre i s
renoved. Upon energizing of solenoid 116 fluid is supplied fromline 125

t hrough | i fewerzndtad 56 treinglingd defk pertiena3 efittaile U nThenwingr endhef ldrcvliodesbdi d 114
fluid is supplied fromline 125 through line 129 to the - 10 12 June 2003
Q her si de iDgonsiested gt 38 tp 2 rackat $P9naMA8131 extends to a suitable
reservoir. A manual override is shown generally at 124 and inc|udes a
manual |y oper at Ber iptegal movemenbef quide grm #haed togxertahlaterd terge @gpiast cqilgder al

i ch ey 6% Bee Pelinens eHindeno i evaiabySnated Bilnsent HRits ot 8P anci ng
Y anam 1t eertionsd T3S oaearbareaRy oL irdie A Me Heres £allaPBPRE b <t on
tnr ee- posi EHiie” SEt i bar e e BesRte ol 5.0 coi enor ds. 1144 and 1164
and 116 1o contPiarma i ToT MBI dhl iyt 1, B BBk Re o0
Tian oy o o BB B ER TR0 e phiod IRFENERS 76 Sl 3R ¢
through |ingSardPhdvid'd idwe eddrdbBiVEd Witﬁﬁ’% Xg%@ﬁﬁ g.v&éaﬁy Hogl?iedaa?t%gr %‘Sgn% in

Figure 13. Upon energl zi ng of solenoid I's supplied

lines 125A Ig@iué inbRafed! deMdedity 684 G HES Doy BeORchd tid bbi sk&fdnsasy

viewed in Figure I3. The manual "override shown at 124A conprises a

t hree- posi taRRs s4086 cHMER t4GatheHYy MAYAER BndTBMHGhs Yo OP&hai Ry JeafisH g4,126A.
Val ve 135A nay be operated manually to supply fluid to the desired side of
pi ston 11046f Rds BPaRNEINVolletE @Umdentad fﬂg%rﬁoﬂ?aﬁe das 9£ditapsidctions s¥hsé eott he
fluid diagrams shown in Figures 11, 12 and 13 have been illustrated as
hydraul i ¢ frbfbehidha@gr ans for hydraulic cylinders) other fluid systens, such
as pneunatic



systems may be utilized. Al so, while hydraulic cylinders 54 agd 60#@&
been illustrated in the drawi ngs as controlling the novenent 1 ng
{evels of guide arm48 and coiled -1Ii 12 June 2003 tubing guide 52, it is
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said coiled tu positioning neans including a tirst uid
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a generally horizontal™ direction between opposed ends of said reel. 2. A

coi | ed t ulbmgs bR 1oWeF HEt HE BreAsressld dgainkcdiled elbg™T AndVpRs&ioMars dsdrigyi de
menber conprises a guide armof a generally arcuate shape for extending

over sai d t§@6hndot BBHPASEIPROBA, 8E) SérhidhulreirugtnsbgingidI98 aRgindeddwitlan sai d
supporting structure supports said guide armfor pivotal novenent.
grooves 96 in lower body section 86 before connection of body sections 84, 86. A
bracket 101 on upper body section 84 supports a measuring instrument 100 for
measuring the ovality of coiled tubing T.

Referring to Figure 10, coiled tubing T is shown schematically being wrapped or
wound on reel 26 and guide means 52 on arm 48 is shown as forcing coiled tubing T
laterally over about two wraps from the wrap being made. Thus, a tight uniform winding
of coiled tubing T onto reel 26 is provided by forcing guide arm 48 and guide 52 against
coiled tubing T under a predetermined force.

For controlling the vertical movement of guide arm 48 and guide means 52
thereon, reference is made to Figure 11 in which pressurized fluid from pump P and
reservoir R is supplied to lift cylinder 54 through two way valve 102. A return line 104 to
reservoir R returns fluid from cylinder 54. An orifice 106 in bypass line 108 permits a

small continuous return of fluid to reservoir R. Upon the reaching of a predetermined

fluid pressure in lift



"3 Alevelw nd apparatus for guiding coiled tubing onto a reqb‘LBQQngpping
the coil ed tubing; said apparatus conprising: a guide arm having an upper

. end thereof extending adjacent the reel froma side thereof and a coiled

t ubi ng gui de nmounted adj acent said upper end arranged for guiding coiled
tubing onto the reel; and force exerting neans, including first and second
cylinders, operatively connected to said armfor novenent of said upper end
of said arnl%a both a general ly vertical direction and a eneraLLX

hor 1 zofYlIdeaEfe BuiddnroubPdine 07 astuate vale 10245 repveaiaee 1072ioc PPBICR 48 ng
onto said reel. 4. The | evelw nd apparatus as set forth in claim3 wherein
sai d apermi retirraofjiduid thiough line 464 ¢ edsepoitRr Whendhel fivid pressure is redueed from
a supporting structure; and a nounting device on said supporting structure

SUPPOr t6 af @intbunit @t Whichovalvd 402 oset My Pressuld contial 109N beturtisetoltkeel wi nd
apparatus as set forth in claim4 wherein said reel includes a pair of end

f f'inge@?yf%ﬁié%y\imﬁ, Bgde Pf. ThEs, melnuRPredsGiRan Yftderisa iQ%%ihia‘iﬁkgﬂapé{ er an

i nj ect or injecting the coiled tubing wthin & well; said guide arm

bei ngogg%%ttggnﬁgpgg\l,&l nounting device for pivotal novenent on a side of the

reel gooseneck. 6. The | evelw nd apparatus as set forth in
claimb5 wherein said force exertin ans.js effective to moye saigd .arm and
ol et ubi Fegunae Sure 2, i bRl fuid Rvem it hiBneRaradngsr b &' fee)
during wapping of the coiled tubing on the reel. 7. The |evelw nd

appar aﬁllwtra&% scheaatipaliyn fen mavirg weindarn6Q dinda chprizental (restoq nder; 3
positioned rearwardly of the current coiled tubing wap bei ng wound a {
pr edet pradetenmided farcedeved. Fhe positiom of pigtun 140:p penspddiy a hesitieresensdr 11e

| evel wi nd apparatus as set forth in claim6 wherein said force exerting

nmeans iwithitl &dintie80 hAd eighbls afe RARSHAREH 1B 8 eentrdl protesgng unit (CRUYH 12)i CRU
tubing as the coiled tubing is being wapped onto said reel. 9. A coiled

t ubi ng 1r1??ro%§%§%ﬁl r; \§/féi8|9 'seﬁso?qi1|19ag;a PhredeteRfihedBarinsslefsdbr thiat at i on

about a I zontal "axiIs; means for rotating said coiled tubing reel;
a coil i DQ: g j Rd (.4l i bi ng
200 L bR RS 4 RIPED o0 RERTAn B0 KFbnbPioMibdhel ifid S 48
or edot 4% FRBYIeR fcaiotia raamUad ogLERY ViadoePRaies do¥ Pl TaRsprEbl ey " °
t hereby onto said reel, wherein electricall% actua%ed control valves are
oper St iapergtioneialiensid pgegaé% fﬁfgltlﬁtﬁ; xﬁl&%m a'rﬁag%% qt;movsmrgpf SW:Efarg‘?i d

ui ressure nmeans and novenent of said coiled tubing guide nenber to a
desir e&&o@sﬂl desired hatzantalrpsisition. pyben wapgiaggowind&\m?mllged?tubiegﬂ' entorfeet ed to
said fluid pressure nmeans for sensing the position of said coiled tubing

gui de a8y desked thaha tightpw@apdssobitained ainddor thabpurpesd guide sseahsGZson then
sensor for processing and then transmts signals to said electrically

B N e e O e e e m
9 wher ghfnédatlolit 9héto four wraps for best results as shown schematically in Figure 9.
A three-position, four-way valve 122 is controlled by solenoid operated valves 118,
120 to supply fluid selectively to opposed sides of piston 110 for movement of guide arm
48 laterally. Counterbalance valves 119 and 121 having sensing lines 123 are utilized to
maintain piston 110 in position when hydraulic pressure is removed. Upon energizing of

solenoid 116 fluid is supplied from line 125 through line 127 to one side of piston 110.

Upon energizing of solenoid 114 fluid is supplied from line 125 through line 129 to the
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" pressure neans conprises a hydraulic lift cylinder for rai 5'11’,} %Q‘i b wer i ng
sai d gui de nenber, and a hydraulic bal ancing cylinder for ef ng oateral

. novenent of said guide nmenber. -15 . AA A E. Ah. A Y. AA Ay. AA AL. AU A,
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LO(((((D) ]A) thodified ﬂmd a/stem is shown in Figure 13 which may be subs’atuted for the fluid
*p* o 4+ - --- }xsnid Z cal ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca

778i :;
MSL&%@%@%@@% Cl?] @mﬁ%{ﬁgkﬁ@f@éﬁ#gﬁ %?} g%s ?'}Fa '&cg]ﬁaﬁ go/%iféfca] I(:a] ca
LL2MVI
AANKKREDODE N b 6 S SSBTND BIRI o 2 0 CoL PR S5 APWEF ChioEh] ca) cal ¢
'V
AR e el Bk
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca *offeratet-thisxdpdsition, fourdiday valve )1QAGSsBOWN vath- soldigids ()4A and 116A
310% & ()-&10% & ()-!110% & ()-(34i K-&"10% & ()-$"10% & ()-1""10% & ()-S

10% &adjaceht wa%&w;\ S@%ls?tél(e)trz'a'riﬁh’i(&é’d by €PBTI 12A%0 sbRfifois(14A" dritPd 64 ) -
11"10% & ()- @ " 10% & ()--"10% & ()-*"10% & ()-("10% & ()-H uV7&s#10%#& ()-F

" 10%% donitral il{é@éer(a}m# of e My vaRe 119A for movement of guide arm 48 to a

desired horizontal position. Upon energizing of solenoid 114A by signals from CPU 112A,
fluid is supplied from supply line 125A through lines 127A and 129A to move piston 110A
to the right as viewed in Figure 13. Upon energizing of solenoid 116A, fluid is supplied
through lines 125A and 133A to cylinder 60A to urge piston 110A to the left as viewed in
Figure 13.

The manual override shown at 124A comprises a three-position, four-way valve
135A having a manually operated handle 126A. Valve 135A may be operated manually
to supply fluid to the desired side of piston 110A for movement of guide arm 48 to a
desired position.

While the fiuid diagrams shown in Figures 11, 12 and 13 have been illustrated as
hydraulic fluid diagrams for hydraulic cylinders, other fiuid systems, such as pneumatic
systems may be utilized. Also, while hydraulic cylinders 54 and 60 have been illustrated

in the drawings as controlling the movement and force levels of guide arm 48 and coiled
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=ME>>>>>>U) @ 10ZSHyr ddité@BRutting gdidd/nieer adjacent said reel for guiding coiled tubing onto

10M@B10%VE', é) 33+! 109%VE&' () -! 3' 1109&' ()-3!'!110%VJ&' () - >R@Dr FxFyFzF{ Fz[ PE:

10 10@ 10845es81duax () -!
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109%& () - Yﬁd:ﬁl%?a‘ix{g) sa¥d' §EIA& n{embet’ At08/GieftefmitndOPiition-relatid jd $didl EGed tubing reel,
said positioning means including a first fluid cylinder operatively connected to said guide
member for moving said guide member in a generally vertical direction and a second fluid

cylinder operatively connected to said guide member for moving said guide member in a
generally horizontal direction between opposed ends of said reel.

2. A coiled tubing reel structure as set forth in claim 1 wherein said guide member
comprises a guide arm of a generally arcuate shape for extending over said reel from a
supporting structure; and a mounting device on said supporting structure supports said guide arm
for pivotal movement.

3 A levelwind apparatus for guiding coiled tubing onto a reel for wrapping the
coiled tubing; said apparatus comprising:

a guide arm having an upper end thereof extending adjacent the reel from a side
tilereof and a coiled tubing guide mounted adjacent said upper end arranged for guiding coiled
tubing onto the reel; and '

force exerting means, including first and second cylinders, operatively connected
to said arm for movement of said upper end of said arm in both a generally vertical direction and

a generally horizontal direction relative to said reel for guiding the coiled tubing onto said reel.

4. The levelwind apparatus as set forth in claim 3 wherein said arm is of a generally
arcuate shape for extending over said reel from a supporting structure; and a mounting device on

said supporting structure supports said arm for pivotal movement.
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6. The levelwind apparatus as set forth in claim 5 wherein said force exerting

means is effective to move said arm and coiled tubing guide laterally back and forth

between the ends of said reel during wrapping of the coiled tubing on the reel.

7. The levelwind apparatus as set forth in claim 6 wherein said coiled tubing
guide is positioned rearwardly of the current coiled tubing wrap being wound a

predetermined distance to provide a tight wrapping of the reel.

8. The levelwind apparatus as set forth in claim 6 wherein said force exerting
means is effective to exert a predetermined force against said coiled tubing as the coiled

tubing is being wrapped onto said reel.
9. A coiled tubing reel structure comprising:
a coiled tubing reel mounted for rotation about a horizontal axis;
drive means for rotating said coiled tubing reel;

a coiled tubing guide member adjacent said reel for guiding coiled tubing
onto said reel; and

fluid pressure means operatively connected to said coiled tubing guide
member independently of said drive means for exerting a predetermined force against
said guide member and coiled tubing guided thereby onto said reel, wherein electrically
actuated control valves are operatively connected to said fluid pressure means for
actuation of said fluid pressure means and movement of said coiled tubing guide member
to a desired position, and wherein a position sensor is operatively connected to said fluid
pressure means for sensing the position of said coiled tubing guide member; and a
microprocessor receives signals from said position sensor for processing and then
transmits signals to said electrically actuated control valves to effect actuation of said

fluid pressure means
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