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Field of the Invention

A levelwind system for a coiled tubing reel to guide coiled tubing onto a reel when

the coiled tubing is removed from an oil or gas well and to guide the coiled tubing from the

reel when the coiled tubing is injected into an oit or gas well.

Background of the Invention

Heretofore, levelwind 'systems have been provided for wrapping or spooling coiled
tubing onto .a re_el 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 proportionai 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 wéll 'as_the. threaded rod) is bontrolled
by a hydraulic fifting mechanism, which in turn is éontrolled by the unit opérato_r, who must
déterfnine an optimal height to transmit vértical forces which support the tubing properly.
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.
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A hydraulic fluid circuit responsive to a position sensor (111) and a
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modify such a levelwind system for coiled tubing having different diameters.

Summary of the Invention

The present invention is particﬁlarly 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 mdun_ted about a universal joint on a supporting
structure at a positiqn 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 anﬂ_in a vertical direction.
A fluid circtit for the lift cylinder provides a constant vertical force on the coiled tubing
guide regardiess of its location,
A second fluid cylinder pomprises a so-called balancing cylinder and is connected
at one end to the arm to move fhe arm side ways from side to side of the reel and mounted

at an opposed end o a supporting structl_jre. The coiled tubing guide on an upper free end
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of the reel and the size of the tubing. Manual controt is provided by directly controlling the
regulator valve. Vertical motion to accommodate. various entry angles and tubing tensions

ie autofnaticaliy accomplished as the guide _arm moves vertically to maintain a constant
upward 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 fubing guide arm is not connected to the

reel drive system and can easily be moved to a fully vertical position to permit the reet to

be removed.

A position sensor for the guide arm is positioned in the balancing cylinder and
feedback signats from the position sensor are received by a CP.U' which pracesses 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 eoiled tubing
guide thereon for positioning the coiled tubing being wound on the reel at a predet_ermined
Iocatior_tf A manu.al override is provided for manual control of the balancing cylinder, if

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



No. 601112,167 filed Decenber 14, 1998. Field of the Invention A levelw nd
systemfor a coiled tubing reel to guide coiled tubing onto 12 fuaeR0bkhen
the coiled tubing is renoved froman oil or gas well and to guide the
coiled tubing fromthe reel when the coiled tubing is injected into an oil

or gas well. Background of the Invention Heretofore, |evelw nd systens have
been provided for wapping or spooling coiled tubing onto a reel when the
‘coiled tubing is renmoved froma well. Drive nmeans are provided for rotation
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mechani cally or hydraulicly driven by rotation o e reé
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at a rate proportional to the rate of reel rotation in order that the

t ubi ng gtﬂ? e may nove at approximately the rate of the current wap
position. The hejght of the tubing guide (as well as the threaded rod) is
control |l ed bfnatheyabiggt elctheiinventignrie do anivide sudhi & levielwind system isomiclobl ed
by the unit operator, who nust determ ne an optinal height to transmt
verti cal ghislegesmbbi is manpabattitstibeet ahd ttga Busmseiny struckire adjdcehi 1he ragiemani sm
is typically pinned at or near the rotational axis of the reel, and

r equi r es epRON8 G0 CEsIGYE Gidifgiddfed kaag on thdld¥nesd. | 12 June 2003
Anot her system uses a chain | oop between the sides or flanges of the reel
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force i s°h ngfg‘bwa@q 8t 2 Hesiees pesition Belatvedp the coledstybingreet o ni ni ni ze
reverse bending of the coiled tubing. Also, the |eveiw nd or guide head
recei vi ng t heAe gdfiéanalnbiien) is thenproviston philisd! lcylindeds fs peditianingrafithe glideg i n a
vertical direction. A nechanical change is required in order to

member at a predetermined position including a iift 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 membér and a computer pracessing 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



nmodi fy such a | evel wnd systemfor coiled tubing having different

di aneters. Summa of the Invention The present invention is parkinegP@s|y
directed to a | evel wind system for wapping coiled tubing onto a reel when
the coiled tubing is renmoved froman oil or gas well w thout being
connected to the reel drive nmeans in any manner. The | evel w nd system

i ncludes a single guide armhaving a | ower end nounted about a universal
joint on a supporting structure at a position outside the reel and

pr ef er abl y Figtirend éna sidp elayation déibe deveiviath gpsaratiss moentesiedn abeer diemoad
supported vertically by a so-called |lift cylinder effective to provide a
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vertical direction. A fluid circuit for the Iift cylinder provides a
const adithiy 8 6liifs@d weMi&R); on the coil ed tubing guide regardless of its
location. A second fluid cylinder conprises a so-called bal anci ng cyl i nder
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at ri RtogRire©addravel verticall angie. Levelwinding is acconplished by
sensing the notion of the reel and noving the upper free end of the guide
arm A fl uFiguregis atapy plaabithelevalwvindiappdratus showa in Friigubes hiaod Bghowingi nder
which in turn noves the guide arma horizontal distance proportional to the

not i onhe Evelwied ame bvenithetdotied tutdn@fed! ke thelbbikg tubagual control is provided.
by .directly controlling the regulator valve. Vertical nmotion to
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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
fhrough the guide structure; | |

Figure 7 is an enlarged side elevational view 6f the levelwind arm showing a lift
cylindér 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 méunting the lower end of the levelwind arm;



reel drive systemand can easily be noved to a fully vertical position to
permit the reel to be renpved. A position sensor for the gUlkdenarh®s s
positioned in the bal ancing cylinder and feedback signals fromthe
position sensor are received by a CPU which processes such input signals
and then transmts output signals to sol enoid operated regul ator val ves for
positioning the bal ancing cylinder at a desired |ateral position relative
to the reel. The balancing cylinder is effective to nove the free end of

t he arm havi Figute@ icaitdbe gianuifiaigvelwinteatn erewiig ties baRALIG@YiiRderigotawy | ed
tubi ng being wound on the reel at a predetermned |ocation. A manual

aver 11 Aol At o e TR ey BN B ; B BRTS G HbIRA e,

desired. Also, a manual override i1s provi

June 2003.. } 1t ipavention i s rovide a.leyvel wi.nd
ayot em TefeR iRSHER G0 BprhR A g B Mimed oo s etk peied BoBins i stide
mechani sm for rotation of- the coiled tubing reel. Another object of the
inventi® i s to provide such a | evelwind systemis which a guide nenber is
mounted at its lower end to a supporting structure adjacent the reel and
ext ends overFigHee 1@isl a schematianieny of thd windingtsif the cviledrtubiog fontdtherreel with
further object of the invention is to provide a coiled tubing guide nenber
nmount edtheaoilet Webimnyuidetpositiengd Qabmmmwd'abﬂdté’r@icl}t éf thy clirenoRiptto révige t he

. upper free end of the guide nenber at a desired position relative to the
coiled é'ﬂ@hmrdp@%%oﬁﬂem% hiEay; obj ect is the provision of fluid

cylinders™for positioning of the guide nenber at a predeterm ned position

1o 0 2 bl 5 BV B A B o 1.

is the $r.ovi sion of fluid pressure regulator nmeans for such fluid
cyl i nde?¥INPREAMi ng a position sensor for the guide nember and a conputer
processing unit responsive to the position sensor controlling novenent of
t he cyl i nderiigues 13d8ia sehematioview hé thehydragliorflaid systiersi foe dopusliing dhe and a
desired force. - | 3

balancing cylinder.

Figure 13 is a schematic view of an alternative fluid system for controlling the

balancing cylinder.

' BRIEF DESCRIPTION OF THE lNVENTION

| '/') | Referring to Figures 1-3, an over the road trailer is shown at 10 lﬁaving.a pai'r 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, érrea'r end éection

10B, and a dropped center section 10C between end sec_fions 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 membérs 20. Dropped center

section 10C éxtends 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
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O her features and advantages of the invention are apparent fromthe
following specification and drawi ngs. .BRI EF DESCRI PTI ON OHZpPHEe BRAYY NGS
-4 12 June 2003 Figure 1 is a side elevation of the | evel wi nd appar at us
nounted on an over the road trailer and showing a coiled tubing injector

I n operable position for inserting coiled tubing wthin a surface
wel | head; Figure 2 is a side elevation simlar to Figure 1 but show ng the
coiled tubing injector in a stored position on the trailer projecting a

i ni meéxtéed ehivatdip Nt Rt 22igharard ngbnad&ed e Beticdin Qgﬁ‘ér bhe i6wadirhimavel ;

Figure 3 is a top plan of the | evelw nd apparatus shown in Figures 1 and 2

showl Nembifs 6Y TralsIer SrBHELS drllfariBnt 98 dUBIdGelREh Ji FhhiRs 92 4t

tubing; Figure 4 is a perspective view 0 e Co ng gui de nechani sm

suppor , end of the levelwnd armfor receiving and guiding
Oithegd srb Sr el

the re 'hg of the coiled tubing for the coiled tubing reel;
Figure 5 is, a. ers‘t))iective view simlar to Figure 4 but show ng a | ower body

section off FW&%}U e reel 204K vig srared aer Hangesidlds sppRartasRR beANGSES 1 or

positioning of the coiled tubing therein, Figure 6 is a view taken

gener a9 §truds gh dorirplatiomand isfresgivad within walli22 fos wraiesting Butinineal ieighbplpdvec at or
for the | ower body section for applying lubricant to the coiled tubing as
i t novihe roddway glirfadee A lydeautic motdnBleis cohgested To reel 26 ndmogads ahda

el evational view of the levelwind armshowing a lift cylinder attached

t_heretép’rf)@fetrcﬁé@i:im‘_oﬁftﬁaﬂir?@eiMa@%h&h@inﬂ‘iﬁh@@m a universal joint for
pi votal novenent; Figure 8 is a view taken generally along the Iine 8-8 of

::Iegglr \?vi Z dagf? ﬁ‘gﬂ'e@g%ée"?g%iggfeﬁeétsﬁ icRidRb &T Bhir TP PArAIRY polfs BEWNotaRA of the
mounted at 38 on the rear end of trailer 10 and a trolley or carriage 38 has an injector
head 40 pivotally mountied thereon. Cylinders 42 are provided for pivotal movement of
r_nasf 34 between an operable position as shown in Figure 1 and a stored position for over
the road travel in Figure 2 with posts 36 fitting alongside end flanges 27 of reel 26. A
gooseneck 44 is also mounted on carriage 38. Carriage 38 is mounted for travel along -
posts 36. As shown in Fig. 2 ih‘the stored position of the coiled tubing rig for over the road
transport, the total projecting height H of the stored rig frorﬁ the roadway surface is less
than 13 12 feet which is required by regulations for over the road traQel.

Coiled tubing T which is unreeled from reel 26 is guided downWardiy by gooseneck
44 within injector head 40 for injection within a surface wellhead. Coiied tubing T being
withdrawn from the wellhead is wrapped or reeled onto reel 26 and guided by gooseneck
44 to reel 26. For guiding coiled tubing T onto reel 26 when the coiled tubing is withdrawn
from the well and for guiding the coiled t_ubing. T when injected witﬁin the well, a levelwind
apparatus cdmprising the present invention is shown generéliy at 46. Levelwind apparatus

or mechanism 46 is effective to guide coiled tubing T between gooseneck 44 and reel 26

-7-



Figure 9 is a top plan of a |evelwi nd arm show ng the bal anci ng cyl i nder
pivotally nounted adjacent a side of the levelw nd arm for TRoWEAERRS of the
arm horizontally to a desired position to permt a predeternined

horizontal force to be applied against the guide arm Fi gure 10 is a
schematic View of the wi nding of the coiled tubing onto the reel with. the
coi |l ed tubi _ngqj%yj de positioned about two waps |aterally of the current
wrap to prolaisition te ppplvingaipiee AgAIDst telrieg € denewindingichepileityhipaeT ot reely
schematic view of the hydraulic fluid systemfor controlling the |ift

cyl i nder; aRéapd fuawingingt goiled fenag T &oly reqh 28 LevRIWRG @peaIpiug 4PItflufesyst em
for controlling the balancing cylinder. Fi gfure 13 is a schematic, vi ew of
an al t er nat bowed pigraursijie aamoensralydrdicaied atfi terxtensinayer the UPHE: swfare oBRI EF
DESCRI PTI ON OF THE | NVENTI ON Referring to Figures 1-3, an over th oad -
Crailer is SRbdf HCTrRMBYIRIA BAIGGT 79 8O HIHEE S TRt I Ehal

| ength of the trailer 10 and a | ower deck or floor

i e e
a2, st SR R T
opar and | chof ResrrRp R oty L R 5
{/ (Ca)r I io (r: ;nl as}[/\éi!:‘; E?T'g‘i’%‘?’?}%ﬁ;ﬂﬂgﬁ%g% 4?%8?\ ‘f?étgc a}f‘{?%@&r ﬁ('f)r%rg ﬁ‘l‘ay\ ST%gggtg\@V\@ is 22.
g(r)nhgﬂ ie'?i gé’gﬁfgﬁ:ﬁ?ﬁ%#ggﬁﬁ g .wéapggggggwﬁg%&gé %gﬁﬁ itér\"fgénc:se\i’%/ﬁg'‘rgzsje{e}‘gjs il(%??gener s
A ol ed t ubgor R o R F b e T e dhaTos dREgRE! BB thenhel | 22

grrﬁ{lﬁ% raugteﬁgi%ﬂ%(rgr{i%él \%Ea%%! Qi LPFhabPsd RGMES cohhdtidt dGhdentds f Or

i mal ght “abo
lower end at 56 to inclined deck portion 23 of trailer 10. The upper end of lift cylinder 54

beari ngs 28
proj ecting

is connected at 58 to a bracket 59 on arm 48.

For lateral movement of guide arm 48 and to exert a lateral force against coiled
tubing T, a balancing cylinder 60 is pivotally connected ‘adjacent its lower end at 62 to
partition 25 of trailer 10 adjacent one end of partition 25. The upper end of balancing
cylinder 60 is connected at 64 to bracket 66 on arm 48.

Referring particularly to Figures 4-6, guide means 52 on the free end of arm 48
extending over the upper surface of reel 26 is provided including a rod 76 secured to arm
48 and having a lower end received within a clevis 78 pivotaily mounted at 80 to the
guide body indicated generally at 82. Guide body 82 includes two body sections or

halves 84, 86 connected together by hinges 88 and pull pins 90. Each body section 84,
86 has a pair of rollers 92 mounted by removable pins 94 within sections 84, 86 for

- removal and



t he roadway surface. A hydraulic nmotor 30 is connected to reel 26 b :
sprockets and a sprocket chain 32 for rotating reel 26 as éﬁd\'ﬂﬂe?ﬂgq:i gure
2. A mast generally indicated at 34 includes a pair of parallel posts 36
pivotally nounted at 38 on the rear end of trailer 10 and a trolley or
carri age 38RReemgnt wih sliffesent sireacpllag thereby & Imodiip gnide dnedrer 8Dior &@jikd nder s
42 are provided_for pivotal novenent of nmast 34 between an operable

posi ti on alPiigoln havingrifferest eutgndiagmetarpsueh podi'ti, on¥ endolvrinchdse Asad
travel in Figure 2 with posts 36 fitting al ongside end flanges 27 of reel
26. A gooSRELK FAguress5 andd eash heduhalioreastionddesaBas Taair plapec@Bparsiigiount ed
for travel along posts 36. As shown in Fig. 2 in the stored position of
the coi | edS¢TlItiERT9r8oUes 98008 N Sermiriigulat Flaaripmand lublieant brugshep98jaset i ng
hei ght H of the stored ri% fromthe roadway surface is less than 13 12
feet whi' chMOYNed D dreRYep o ABLFAITDARe puter syidacetdidubinad wher &IbingCiis ed
tubing T which is uqr;hrseel ed fromreel 26 is %ui.de.d downwardl y by gooseneck
44 wi thin [MEVBEYPUGEEIUBeRT: 52 foy Slernian apg Hi'wtlagﬁm%ta@esuﬂever Pfgta@ng Coi | efl
tubing T bei W thdrawn fromthe wel | head i s wapped or reeled onto ree
26 and gui ded BYCHBGBENEE 90 A° PP o2Bbreaien tPEIShee 86 11 tapring T ont o
reel 26 when.t coiled.tubing Is wthdraw. fromthe we an Qr gui di ng
the coil ed{autbhngi grqudidice 'H]e%rgst%% Rﬂst% ?fet"H@dM“:flf’r remMQYabpiiPyer P;aéf_ OIr at us
conpri si ngf he ptese Lnvention i s sho era at 4 _evel win

appar at us Tltcl)ern‘ r?g'(iz atH%?nLu%p?% % fj@@?'in%er\sﬁ%gggi"Hg[_’p@_\éPP‘i‘ﬂhgh%‘#lné‘efeﬂ?{}Neen
goosenegk I 21 003 i.n . ition.to i.ng a force
agai nst qt uf‘)bﬁ%ré%{?qw)oﬁ(%é h\%mﬁggiaﬁgg%a%g% %"“é’ﬁfﬂ@f’ﬁ 'ﬁgtﬁpg pﬂrgggfboaréé"%ﬁtadf or
unwi ndi ng Qf j ' f reel i ' 6.4.ncl udes
a bowed ofra ?&@Eétq%td éggét%ga-egﬁ’eégl yeﬁlﬁéhraﬁg%?ég@/g%%%?? g&ﬁ%@%@?“ﬁ&'ﬂmer t he

upper surfaeg,&f gg ﬁ@%lkme?@odﬁsmi@hgbg?aé@t éo?lHle&{ohyoftb%dFisg&Eo%§ /s %Fs

a
. A
nmount i ng neans generally 1 ndicate 0 nmounts the Tower end’'of arm 48

for pivot agrapRN SfRNbn Z%Hnﬂfbb&ﬁ SEBEHS 85%#543#5“‘365\% riﬂguiﬂgtird?lged'ﬁ) | foB1ot 7

secured to partition and having a pal extendi ng spaced arms  49. A
uni ver sal - jn@hdiiring Ihd P4l &f Bhiléat @ibipg T. S Posi tioned between gui de arm 48 and

arms 49.to permt novenent of guide arm 48 both vertically and

horizontal l'y. Hupsrfag RGNS 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. thIe wrap being made. Thus, a tight unifbrm winding -
of coiled tubing T onto reel 26 is provided by forcing guide arm 48 and guide 52 against
coiled tubi.ng T under a predetermined force.r |

| For controlling the vertical movement of guide arm 48 and guide means 52

thereon, reference is made to Figure 11 in which pressurfzed fluid from pump P and
reservoir R is supplied to lift cylinder 54 through two way valve l1 02. A return line 104 fo

reservoir R retums fluid from cylinder 54. An orifice 106 in bypass fine 108 perrrﬁts a

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

fluid .pressure in lift



free end of arm 48 has gui de nmeans generally indicated at 52 for receiving
and guiding the novenent of coiled tubing T between reel 262alkfed883eneck
44. For novenent of arm48in a generally vertical plane, a lift cylinder
54 is pivotally connected adjacent its |ower end at 56 to inclined deck -
portion 23 of trailer 10. The upper end of lift cylinder 54 is connected
at 58 to a bracket 59 on arm 48. For |ateral novenent of guide arm 48 and
to exert a lateral force against coiled tubing T, a balancing cylinder 60
i s pi voteylingerch fisid trough) e 107 atiuateswailveettR otm&R ¥alve POZ id & E@éﬁti@@ t®f
trailer 10 adjacent one end of partition 25. The upper end of Dbal anci ng

- cyl i nderpegfhiti return o daidetirciighbifie 104136 Aedeloi®R. Whel tik 48 &
particularly to Figures 4-6, guide neans 0512 on the frglg ﬁé 5?‘%91”%%‘1

di - f : d | | d 76
Cecur ed PareanobhEStiRE vabR 180% S ralie cBnBB S Flve, M2 MULOR B 148

pi vot al | nun D to,th uj,de, body i ndi cat ed erally at 82. CQuide
body 82 FI}IOHSEEF) &déeigoq'{% E@HW gi:‘c'terihHgs{h@rﬂ”'q?BF%EreS'ﬁ,Cyg@jeggﬂn‘%é?% tainssedtRr by
hi nges 88 gnd |%ul.l gi ns 90. Each body section 84, 86 has a pair of rollers
92 mountECEFTINGSE¥ele pins 94 within- sections 84, 86 for renmoval and -8
12 June 2003 replacenent with different size rollers thereby to nodify

gui de nmeans $¥efewingcts Figyre t12bitimey hydisatic Myicdsjstemdar balaneing diydine¢re6 isuch
as 1 1/4 , 1 1/z, and 1.3/4 inches. As shown in Figures 5 and 6, each body

hal f or ifesttateh sDhen@fichiis for padving foyhiistedo Har &l hatlzon@e Hirechicn! iHdedr oves
96 thereon. Sem circular cleaning and |ubricant brushes 98 are nounted in

grooves Réd@BEmiBeH SRk 6N THE Posihish bsistopf1 1b39%&95eﬁcsyt}f§%§i t ' a&sgr h$1

nmovi ng through gui de neans 52 for cleaning an ubri e outer

br ushes "0 $ANAEr od any Sh= e rARSHNTR, 8 e Bl aBoRRATIRL R e Gy "
posi 1 o7 aereRER e e BECHRF ser 154 a98Rs HrodSIRGS BARTEReT fathe s o2

in |ower, hal f ar'erPdressed agai nst coiled tubing T and pi ns 90 are
I nserte

glesired p%gjtion and force level 'of guide arm 48. Horizontal movement of guide arm 48
is controlied by signals transmitted from CPU 112 to solenoids 114 and 116 controlling' the
operation of solenoid operated regulator valves 118'and 120 for movement of guide arm
48 to a desired horizontal position. When wrapping or winding coiled tubing T onto reel
26 itis desired that a tight wrap be obtained and for that purpose guide means 52 on the
free extending end of guide arm 48 is positioned laterally inwardiylof the wra'p being
formed about one to four wraps for best results as shown schematically in Figure 9.

A three-position, four-way ,vaive 122 is controlled by solenoid opérated valvés 118,
120 to supply fluid seléctively to opposed sides of piston 110 for movement of guide arm
48 laterally. Counterbalance valves 119 and 121 having sensihg Iines. 123 are utilized to
r.naintain. piston 110 in position when hydraulié pressure is removéd. Upon energizing of
solencid 116 fluid is supplied from line 125 through line 127 to one side of pision 110.

Upon energizing of solenocid 114 fluid is supplied from line 125 through line 129 to the

-10-



- to connect body sections 84, 86_ Sem circular brush segnents 98 are
inserted within grooves 96 in |ower body section 86 before 12chReefPdn of
body sections 84, 86. A bracket 101 on upper body section 84 supports a
measuring instrument 100 for neasuring the ovality of coiled tubing T.
Referring to Figure 10, coiled tubing T is shown schematically being

wr apped or wound on reel 26 and gui de neans 52 on arm48 is shown as
forcing coiled tubing T laterally over about two waps fromthe wap being

made. Gthes side of ghtonutiol oAmeturm dhé g 30 fexedidk @6 ot silXabie rEsONLP. 22 elant@l | S
provi ded by forcing guide arm 48 and gui de 52 against coiled tubing T

under gveitiae as eihBwhcEertc@EBE at TOX ARANERLLE %gm%ﬁﬁalﬁﬁ%éré%hﬂlgg&er@ﬁtfopf gui de

arm 48 and gui de neans 52 " thereon, reference 1Is are 1171 n which

54 r Sciare BFRRIOR 10 s liaedl o B BBl ™ Bservoi ¢ R returns

54 t hrough two reservoir R returns

fluid from ipdere 54  An orifice 106 in_b ss line 108 permts a, snall
cont i nuous éﬁ%ﬁed&qmqlﬂﬁtﬂnf%sho@@é%éﬂwe I@"‘%@gﬁ“ﬁw $ubsiitgtesfopthefluid

pr edet er m ne fluid pressure in lift 12 June 2003 cylinder 54, fluid

t hr oughY§ieHe indtigeiect? v Bplpacing zylinder®04 has & eisian11QA andespoesition t o

permt return of -fluid through line 104 to reservoir R Wen the fluid
pressusensos Yidduydd sigoalantransmitted 40 QPRI chi2val Couhibalancevalgs ptEsur e
control 109, valve 102 returns to the position shown in Figure 11. Thus;

t he f1 andll2dAasaintain pistoayl10Ade bositori WharRhytaliib prbstlreds rdR681 A dBidHRl | evel .
Referring to Figure 12, the hydraulic fluid systemfor bal anci ng cylinder

60 1S opdraté! s doSide ML B Vv of 1o ISAWAMH RN 1 742 ARAr{ fet 2

direction under a predetermned force e position of piston 110 is
sensed. ltq ' 4 D ' r. .60, and si.gnal s _

Cr anort r e Panel 1SR, REpRaL alddaneiivhel) by ERU A 05038 V8 B e o

si gnal iti se r 111 agai nst pyedeterm ned paraneters for the
deai b S5 S obkRe B IRty SHRGLFiaa et morBmenbot sBREATHAGRuT of

gui de rmé?I ds controlled by signals transmtted fromCPU 112 to

sol enoﬁ? € Qﬂéﬁ)ﬂ}all%lt@gntL}p@mqnﬁ@qm@of solenoid 114A by signals from CPU 112A,

fluid is supplied from supply line 125A thfough 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 fines 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 fo a
desired position. |

While the fluid diagrams shown in Figures 11, 12 and 13 have been illustrated as
hydraulic fluid diagrarhs for hydraulic cylinders, other fluid systems, such as. pheumatic
s_ystéms 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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operation of solenoid operated regul ator valves 118 and 120 for novenent of

guide arm 48 to a desired horizontal position. Wen w appi ig Jbneglhdli ng

coiled tubing T onto reel 26 it is desired that a tight wap be obtained

and for that purpose guide neans 52 on the free extending end of guide arm

48 is positioned laterally inwardly of the wap being fornmed about one to

four waps for best results as shown schematically in Figure 9. A

t hree-position, four-way valve 122 is controlled by sol enoid operated

val ves 148; i i i i .o n 110
fBing &Lﬁ«ﬂa 59 Aﬁé’ﬂpll.)é/ u@d Lod %eﬁ&%hé{%uéltpéromgpﬁﬂ'ﬁ&qs =g %eﬁlgﬁgﬁép

for novenent of guide arm4 ateral nterbalance valves 1 121

havi ng s j j 1 e utilized to  maintain.pisto 10 in, position
when hy Sy Rentp0El 4% 26 PukbonaéRiashie oRE BeanR I eoIeL sl 116 11 i
is supplied fr8g1line 125 through -line 127 to one side of piston 110. Upon
ener gi zi ng of W SneTetErER empoRiEnang of b Presgnt inyenfion dasicamfiwsieaied ime 129
to the -10 12 June 2003 other side of piston 110. A return line 131

ext ends defai, ikigiappprest that modifications anthadéaptationsrofittie prafegbd wmbpdimentiwily at
124 and includes a manually operated |l ever 126 for actuation of piston 110
t o ef f ecocduatie tadsenskilteaeintthe fartg UHdweasnit48 .to Aen@xhrbsstd unbeistosty tHae BuElts
shown in Figure 13 which nmay be substituted for the fluid systemshown in

Fi gure lgod#fiBhidt 4Hd SdptdidRs aROWitARIhE sPiib A sddpd ¥ tRB brésdif fiveh§sh asensor
111A with signals transmtted to CPU 112A. Count erbal ance val ves 119A

andl121A gmi i i cl i-n position when hydraulic pressure is .
reIeasedgﬁgagghgwgmgkﬂgﬁtégﬁgh three-position, four-way valve 119A is shown
with sol enoids 114A and 116A adjacent valve 119A. Signals are transnmtted
by CPU 112A to sol enoids 114A and 116A to control the operation of three
way valve 119A for novenent of guide arm48 to a desired horizontal
position. Upon energizing of solenoid 114A by signals from CPU 112A, fluid
is supplied fromsupply line 125A through lines 127A and 129A to nove

pi ston 110A to the right as viewed in Figure 13. Upon energi zing of

sol enoid 116A, fluid is supplied through Iines 125A and 133A to cylinder
60A to urge piston 11 OAto the left as viewed in Figure 13."

-12-



The manual override shown at 124A conprises a three-position, four-way

val ve 135A having a nmanual |y operated handl e 126A. Val ve 138Aupngyl®e
operated manually to supply fluid to the desired side of piston 11 QA for
novenent of guide arm48 to a desired position. Wiile the fluid diagrans
shown in Figures 11, 12 and 13 have been illustrated as hydraulic fluid
diagrans for hydraulic cylinders, other fluid systens, such as pneunatic
systens may be utilized. Also, while hydraulic cylinders 54 and 60 have
been illustrated in the drawings as controlling the novenent and force

| evel s of guide arm48 and coiled -11 12 June 2003 tubing guide 52, it is

‘to be understoqd th_gtcoﬂafﬂugmgr&lgﬂfcnﬁ@gdﬁqmsﬁlgs could be utilized for
novenent of guide arm 48 independent -of the drive nmeans for coiled tubing

reel. Wil e a pref escabdetingiedendunokl fotretagoestent a horizenthi axis; has been
illustrated in detail, it is apparent that nodifications and adaptations
of the preferred entyéimens fapirotpatmesaid soiledubingzelskil led in the art.

However, it is-to bhe expressly. understood that .suc nodj.fi cations and
oot ot ons hre i ChERIEH 0D e TP 2ot i el e v Felsarbing oste
set forth shidrédhemfiol | owi ng clains. 12 June 2003 1. A coiled tubing reel

structure conprising: a coiled tubing reel nmounted for rotation about a
hori zontal axis; dpdsitningameant dor sant geide gnegwidindepehdent tofilshidgiriveehgans for

coi l ed tuhj i r_adj n id_reel .for iding.coiled t.ubing
onto said® ég?‘?‘l"éagagd o@??ﬁl %‘ﬁ%"%g{;g geﬁ%%?%fm S ?Sgloﬂdeggvﬁé)n%é‘f c?‘bﬁ%e‘ﬁé‘ﬂ%lé“f‘?g of
sai d dri veaidgasgiofing mems tihdwling asfiisd flgidi d@indentieratiatlyaciphedet & Riidedide
position rel %ti ge to.said coii%ed t ubi ng reel ’I saj d Eosi.ti oni.ng rrerggﬁ .

incl udi ng 0T & PPYIRgG sug &Y e‘P“”BE‘gr‘aﬁ ST ofFRisel 8eign Saf P srgPrflefluid
menber f ofcyliadi Bfersiielly goiir@edBiel bilde n@aiber &drl MoviBE tshidabuidt MeeibePh and a
second fluid (?/I i.nder. operatively connected to said guide nenber for '

movi ng s aiganeéfm dierigentgi diregtion 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 shapc 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 feel for wrapping the
| coiled tubing; said apparatus comprising: |
a guide arm having an upper end thereof extending adjacent the reel from a side

‘thereof and a coiled tubing guide mounted adjacént said uppér' 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 structtirf_:; and a mounting device on

said supporting structure supports said arm for pivotal movement.

=13~



generally horizontal direction between opposed ends of said reel. 2. A
coiled tubing reel structure as set forth in claim| whereii2sikng 2§83 de
menber conprises a . guide armof a generally arcuate shape for extending
over said reel froma supporting structure; and a nmounting device on said
supporting structure supports said guide arm for pivotal novenent. 3 A

| evel w nd apparatus for guiding coiled tubing onto a reel for wapping the
coi |l ed tubing; said apparatus conprising: a guide arm having an upper end
t hereof extending adjacent the reel froma side thereof and a coiled -

~tubing guide mounsed arheasRNiing dhrddRRE setGBsh H LIFA0LIHERM Qi HENAcees! ed

tubing onto the reel; and force exerting neans, including first and second
cylinders, op@paef g fangeninsaingdhe engs shihg real gnd » EopmsURskanposiioned pYET@Bper

- .end of said gfdad s - ! i I : |y
nor i zont al T eat T on ol g PECoal Aol SR el GRFEA0 A ind niEREN R ¥

onto said regdid meuntimigaleyioy for wiviethl mppaneat osa side sfthe fegl ¢riposite seidagionseBeckher ei n

said armis of a ene‘rﬁllel y .arcuate shape for extending over said reel from

a supporting stru®t ur ethedgIand RS §s et Forteinshim Savherain ppid farpaRyesinguct ur e
supports sai ghealsnis fePlecthie M8 trRbveRNEIRNnd cotidd ebidd! Q\lﬁdg Qﬁlgtag’)é gg&eadd%ﬁhw nd

. apparatus as set forth in claim4 wherein said reel includt -a pair of end

fl anges f or nbetgyeenie iy of eid regledurias wrappthg! Hiswodebisking on grwgeeli oned over an
injector for injecting.the cailed tubin ithin a wel|; saij ide arm
bei ng nounted on Tsal gl.vhﬁgﬁ’ﬁf"f‘ﬂ aﬂ’é{?f"éésgﬁ\r?d‘”ﬁ? PSR G gﬁ‘éﬁfugﬁgﬁ%fl YPwe of
the reel oppgsibd s pabiloAosareedly &. thihGurketl @b ehbaPra) Wein@Swola horth

in.claim5 wherein said force exerting means is effective to nove said arm
and coi | ed tPESigmiRadfistange Ky RIPYIge Hght wasngresY the reglet ween the ends of said

reel during -wappjng- N ile ubing.op the.reel.. 7. The |evel wi nd
appar at us .as set p%‘ort,(r;:lfvl'lletrl{evgwgul%n%1 gr\ﬁ*?éf%fegfosrgﬁlacgaﬂ':%é@ef%% F(’r%etﬁxﬁlélngs
posi tioned rmeansds efffectiod tot dxert apredenimiaed foect agaliol sagl vuiled uibiigg tHOLGIRd a

pr edet er m negbglgslstt{;leifpgcwera%)gedporn(t)ovsla%erc& ti ght wrapping of the _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 tu’oing- guide member adjacent said reel for guiding coiled tubing
onto said reel; and | '

fluid pressure means operatively comnected 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 operativéiy 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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8. The |l evelw nd apparatus. as set forth in claim6 wherein said force
exerting neans is effective to exert a predeterm ned force 12ganagb0%ai d
coiled tubing as the coiled tubing is being wapped onto said reel. 9. A
coiled tubing reel structure conprising: a coiled tubing reel nounted for
rotation about a horizontal axis; drive nmeans for rotating said coiled
tubing reel; a coiled tubing guide nenber adjacent said reel for guiding
coiled tubing onto said reel; and fluid pressure neans operatively
connected to said coiled tubing guide nenber independently of said drive
means for exerti a predg%ernine force a m45§;sajd gui de nenber and

coi l ed tubing guided thEHEHFOERTE! STy abiet ioffdp g pdeem i fyd act uat ed
control val v@asssafe@n@ReEHiprée) yhyaRnne Giredlidder fmkasifd éﬂd%@&ﬁ%ssﬂfd_ prans for
actuation of sajid flui.d pressure neans and novenent of said coiled tubing
gui de menberMembereandadiydayliobpdancing §ylingdseifopstecing laerpasovement of srid gride s
operatively goppected to said fluid pressure nmeans for sensing the
position of sald coiled tubing guide nmenber; and a m croprocessor receives
signals fromsaid position sensor for processing and then transnits
signals to said electrically actuated control valves to.effect actuation of
said fluid pressure neans -14 12 June 2003 10. A coiled tubing reel
structure as set forth in claim9 wherein said fluid pressure neans
conprises a hydraulic lift cylinder for raising and | owering said guide
menber, and a hydraulic bal ancing cylinder for effecting | ateral novenent
of said guide nenber. _ ‘ : _
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