5 kl e3ei f\"~T6TAF#22 May 2003 TRAI LER MOUNTED CO LED TUBI NG RI G Reference to
Rel ated Provi sional Application This application clains the ?mgf 563 of
-provi sional application serial no. 60/111,845 5 filed Decen%er JZ. 1 998 and
entitled "Trailer Muunted Coiled Tubing Rig". Field of the Inyention This

I nvention relates to coiled tubing for injection and renoval froma well

bore, 10 and nor i ' ' bi ng unit or
rig. The coiled ?ﬁﬁl!}'%ﬁ quggmqmmfmﬁmgﬁlﬁoseneck, and

i njector nounted on a nmast for novenent between an upright operable
position and a stored position on the trailer for transport wthout renoval

of the i . i it. BACKGROUND OF THE | NVENTI ON 15
20 Heret ‘métg .ei & H,.&Q lu'? Jicalt und on a reel and pushed into a
bore hol e by Thisiapplisation claghs!theibegesfitiof prevadibmd applidafion Bésal no2sey ergpyer a
gooseneck between the reel and the injector head. The injector head is

nor mé@l | filed December ¥l; $898§ and entitled { TrailpoMouned Eoiled TubingdXighnded or
retracted and novable in a horizontal direction such as shown in U S.
Patent No. 5,4l 1,081 dated May 2, 1995. In sone instances, the injector
head ham@mgmangﬁigﬁr vertical novenment along a nast. However) the

I nj ector  head and nas ave not been easily stored for transport at a

m ni mum hei ghThisinventiomreligos to qoilad fubing fos injécting andtremoval fronFewelrboosser t he

d hi cf h. trail, . ' i ght. of, t 131/z. 25 30 feet
G RG CEE TN BTy NI SR TIEE TN Nl
| nst@ncegpdinibea léﬁllﬂrtﬂbi%g%&, énebk, afd TBket8Fmbtiited 9n'dthist %rﬁn&@e?ﬁén@t ed

after being utilized in"a downhol e operdation for storage and transport to
anot her wtween dimupright opersblapositipn aud & storeakpasitiontancthe emilersfpr trenspoit! | zed i n

the transport of certain. el enen of..the coiled tubing unit. A typical
ot I ed” +HBoR TERPYAS e pIEERt: of B Gile @b Wik | ed t ubi ng reel , 4
gooseneck, an injector head, and a fol dable mast nounted on the trailer.

Coiled tubing reels are provided with different dianeters dependi ng
primarily on the | ength anBACKGROUND LR INVBENRION\ound on the reel and a

traidger shoul : v o 'I ' (7] 22
Vay 3003 di anbi SrSRPEMA (bing Rt Koo G0 P& o DAOEPSFRI Rus bUEHY oen
nount ed aminjéveortepd aftenthé ecitedaibing hasirbwledievek agoosenatk betweémthetreclmagor t .
The mast i s ,norngall arried by the trailer a | ocatio ove the reel.
1 o arth eor Brad R nierd hebd s Regmplty swspendecrorh i T W9 yhcBy

t ubi ng indly 8F etelided orBiradled ShPmBVHIER m%?]zfohﬁl'hdf ftion\8Eh hé'ghdwitiid 1.5ansport

has a m ni el ght for neeting existing height [imtation for over the
road tr aPatent No. 5,41 13081 deted May &¢c 19950 It stanginstacks, the\igjectopheadchasbeeri de a

tra!ler nmount gcoi I.ecli t ubi n rilg or unit which i,s, fol dab] e bet ween an
pr 18t DUt aSGA mayRmaltalats Emast: Fow er Medistior BrAITRat Bere « ne
road tr aﬁkﬁtl%éﬂ eddify eoted f&ﬁrab@ﬁﬁﬂ’ﬁ'a xﬂi‘nixﬁhﬁlﬁlﬁ ofifa t}iﬁ@e\cgf)?ia%nﬁpsubﬂ o rig.

Anot her object 1s"to provide such a trai aving a bet ween tront and
rear whetrhiterof the trailer to receive a coiled tubing reel. SUMVARY OF THE
| NVENTI ON

For an over the road vehicle such as a trailer, a maximum height of about 13%
feet cannot be exceeded and be within existing height limitations. Thus, in some
25 instances, the separate elements of a coiled tubing unit are separated after being utilized in
a downhole operation for storage and transport to another site. In some instances, more
than one trailer may be utilized in the transport of certain elements of the coiled tubing
unit. A typical coiled tubing unit for a trailer includes a coiled tubing reel, a gooseneck, an
injector head, and a foldable mast mounted on the trailer. Coiled tubing reels are provided
30 with different diameters depending primarily on the length and size of coiled tubing

wound on the reel and a trailer should be capable of carrying coiled tubing reels of various
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.15 Atrailer nounted coiled tubing unit or rig typically consists of a

coi led tubing reel, an injector head, a gooseneck for direcjiyg 3dog coil ed
.tubi ng between the tubing reel and an injector head, and a nmast” on which
the injector head is nmounted. The trailer of the present invention is
particularly designed for nmounting of the coiled tubing unit or rigin a

st or ed difdtérs CHefefdfote] Bediléd tubihg! feels havé heétally baeroahved i upper/ | feet.
The 20 rig is easily noved fromthe transport position to an ugrlght

posi t i shrfacerofiatyailer deck enplatfasmofior trgnspert. Ehe mastiin pormally cariesk byhtbee. The
corrpactt cloi Ite tybing uni,t i§ noved in a mninumof tine between an
operabl’é’“ﬁ'b?’i REAYLIFONE HCARE: an i noperabl e stored position wthout the
removal of gpy #l bR bf i inf@itlodo prdVidda taildr motedSdiel MbiNg ﬂg%&gned
trailer has a pair“of parallel sidée frames or webs extending 25 the |length
of &he unitavhich iramstoredgiasitiondorovir theredd trenspert hae e mivimdl deigheforf r ont and

rear wheels of.the trail.et definin wel | extendi ng substantially bel ow

t he upﬂB?eugﬁF?‘&E‘BgBPlgﬁhmm @f&&%&ﬁ?f?ﬂdfwﬁe trailer. A generally
vertical str m%ﬁ i t the well
and the coi Ilg;c? @Eh@ﬁgg‘frage?ﬁl:ﬁsﬁ@mgﬁlﬁt e ?gé tbré)r?gtiltaik ggﬁ%lmefﬁmﬁﬁn{egggﬂ\;\% | on the
st r ut s.tubling figeormmittwhick isfdliable betweencin ypright éperatingyiositionrand atretadgd cr oss
menbers angd myynted for pivotal novenent adjacen end of the trailer. A
trol | eytsp egﬁm%g% qver the spaddeansport wgt?leatsﬁs rergovalel drmRRts dierailkd post s
anqot hq fnﬁk?l‘gt or head is pivotally .2. 22 May 2003 carried by a

hor'i zonPa St@pport extendi ng between the carriage nenbers on the posts. The

i nj ector heaAndtherobjert ds foprovide suvhrd tegiler bevihg b vellbetweenofrardt andyearent about
a horizontal axis and is npovable horizontally along the horizontal support
bet weervhegls of 4he fradler taweasies coilgd tyhing eagbck al so has a pair of hinges for
pi voting of gooseneck sections. For 5 novenent to a stored position, the
carriage nmenbers carrying the injector head are noved to a | owered portion
al ong the posts and the poSUMMARYOF THEINNENTIONdl y onto the side franes of

hedf ad) acent tnoicajet R 3a Rt e e opicRy SRl Halbiidl ' T
upper subinge€elOdn injdcedrdiend, Wk odBseok ferdifeating\ihe ¢oiled tbitgdetwedn the t ubi ng
onto the reel project slightly above 10 the upper surface of the reel to

def i ne whiagues) @ndws dnjsctor headsardon mastamyhich therinjester bead isanoumtedadbani t of a

o any EHEr i b RER S BERchRRT oDl bbb ol iohig 200, 11
rel ati ngnit ér rilg incy stbivd Hdsitiva Tartr s 610 by \thewddiled a0d height wdei U3 €kt Fhe

incorporated In its entirety herein by reference. 15 BRI EF DESCRI PTI ON COF
THI20DRAE icasilyymoxed from the dfanspot positionga apupaghtdoskiondopinigstingrador ri g

pr 1 ght <BRafhel el i BARFA e Sl e Girhpics ARRATIMRE B iftplodtld" 70
bor ehol giniglnT6f0#he bétwezn an bPérableaipright pdbitichtdndes ihogdratde siogedsptittonl N

Figure 1 including the tractor for providing power to the rig and for over
t he roaWithowttheremovabpfienyelanents of egiled tabiag #niton showi ng a tractor nounted

iled tubi it.l I et t i, t t o, Fi 4
s & sect i onfpbnisrioyRBeied F51E R" PR YA PR st Tipeibe o RN %
el st i ;edéngth 6FthedFaaet Xn@ﬁmﬂﬁg £dreppdd'@nbey déctionibetwedn fiéi and fdagngement
for novenent” of an injector head laterally and for novenment of the

goosenewkealpofithetraileridefining & well extendingrubstagtislly belove thewppenswface ofthe part!y
schemat | of the,w nch arrangenent fot venent of the jnjectagr head al ong
he masthesigupporin e der Aoekaaraty veicakRb FRR PG SHEdsIRRIEARRL s hown
'Sln dtehe 4R MdRIPAmERCthe el dnid!thE Eoileld! tabing Teel iomoliftéd k& rotafioh dittdn 8R! ' Of

well on the struts.

)

30 The mast includes a pair of parallel posts connected by cross members and
mounted for pivotal movement adjacent an end of the trailer. A trolley or carriage is

mounted on the posts for movement along the posts and the injector head is pivotally



frames 11 extending the Iength of trailer 10 and a | ower deck or floor 13
ext endi ng between side frames 11. Trailer 10 includes a frog ]\,%ng(gection
.10A, a rear end section 5 10B) and a dropped center section 10 etween end
sections 10A and 10B. Side franes 11 include sill menbers 15 havin

hor i zont &Rrrigd byre hosizontelwippert sxigading between e sarriagsmeambeseon the mztSe?Fhe nds

6. A cniuSRBttls bitgka Bt Rfrhe e et Ao fripRehithe Bho At T, U

18 ext engxigpnd ighnovalle RbeintallyGl €hérizonth S§ipRet betwedtthe ¢aRRige and | over
flanges 19 which are 10 reinforced. Transverse stiffeners 19A extend

bet ween #embers. Ihegoosenaek dpphasapairefhinges fpsipivating afigoesenerlsastions. Fonave

D\ RBIPS LSHaEeciRPAEH hrtuERRRP R BA RASE,
appear ang&a fs\wert® pbRISH afonziBe PSitIAHd thE pbsiLark FSlded BowhRHYAlY SntBltRdsile Fi gure

2, the front end portions of sill nmenbers 15 are tapered ‘outwardly in a
hor i zont fitames of the toaileanlofgsife themehdeofthe coiledttubing reed withahée mjector hdadwer

fl 19, extend i hori tal dj ti f d ti 10A and 10B
and Tor AAsces iRl e SRpessidach ofde isetorBeashindig vBBcshBAcaole 1 qper o
upwardl y lé\feﬁmnhhﬁeéhaﬂi% fgf‘glugifn%gt 6ftht Bdiledtubifly 6RIBIRE re%??fdjﬁ gﬁé@g} dtae end

section 10B tapers downwar romcenter section 10C to end of
trai er i uppecourfast of the nee] to defin@the upparmostaurfadesdior 8 compact s®rédcoilesk at i on

and is regeived. w.thin 20 the well 16 for projectj a m.ni mal hei ght above
The r oacdBiyhE Hnit B & hesath bsysang pagiay pinthoe Tess Mo LF foot ufhoBBthe SEmBRRlar | o
A hydraulgeg i i ckets and a sprocket chain 23A for
rotati ngdrfe% Zg{cgé%gﬁ%mﬂﬂ?%&gogg?e i@q{ﬁevel wi nd track 26 has a gui de 28
to recei ve coiApplicatitm 09/409,1 13 refptingito g levelwind mechamigm Coowindingeef cofléd f or
reeling and upreeling. Track 26 i i yotally nounted at 29 on a support
29A. In é‘“é‘?%?se‘&c‘bwg "rdo‘ﬁ,“Sfﬂnfe%ﬁ"ll‘g@é’yr%‘%ﬁe'pi voted downwardly. A nast
genegal Iy indicated at 30 includes a pair of parallel posts 34 pivotally
mounted at 34A on the rear end of trailer 10 and a trolley or carriage 32

I ncl udes a carri age nenbeBRIE HEDRAXINGE and having rollers
for nmovenent gk ileQUibik 2 BhRbr H bifler38 1S
secur ed bet mgﬁgﬁkgrlﬁggggleﬁen‘%gg% g 86113?9 Arfﬁg h brhgt?welg%e 32 ﬁgs % sl eeve 39
mount ed @onhached tera tsagigraant sBGwingrtherig it amupright eparable ipositiop famiejeating or

tubul ar support 38. A Lower hqrizontal supporting brace 41 is also secured
bet ween é'éngY%é’oﬁ%‘ﬁﬁ@F@fﬁ@“&?m‘ém draulic cylinder 43 is secured between

-4 20 Figure 2 is a top plan of the coiled tubing rig shown in Figure 1 including the

tractor for providing power to the rig and for over the road transport;
Figure 3 is a side elevation showing a tractor mounted coiled tubing unit in a
retracted storage position for transport;

Figure 4 is a section taken generally along line 4-4 of Figure 1;

25 Figure 5 is an elevational view largely schematic of the hydraulic cylinder
arrangement for movement of an injector head laterally and for movement of the

gooseneck to a stored position; and

Figure 6 is an elevational view, partly schematic, of the winch arrangement for

movement of the injector head along the mast.

30



.22 May 2003 brace 41 and injector head 36 to pivot injector head 36 in a
vertical plane about tubular . menber 38 relative to mast 38 ggyshawn in
.Figure 5. Injector head 36 is novabl e al ong tubul ar support 38 |n a
horizontal direction by a fluid cyllnder 46 secured w thin tubul ar nenber
38 and having a piston ;:ghr T ; _. 2 reon received within a
slot 6 52 in the tupul ar secured to sleeve 39 and is

effective toAﬁﬁWnm@ed&wm&hm@mevlpﬂbﬁimwbéa teailer 10has a paisofiside 38

Iy cot rREER Exebdnd IR or G 10ART S onbr Rk of bl PEeRenBE T C° "

t r anspopdtweén §1aé frambs ¢V, Trailér 19 iRCluds i fr6st el sedtRAVIDAS Y rehr dndisBerigli head 36
extend to gooseneck 56 for foldi ng&of gooseneck 56 about hinge 58 ina 1 d

st oBed mﬁ.umﬂ@rdrgppedrcameesec!ugn 10C tweecfendy@ntms |l@Acgu|d|lme8 edramesunt ed

b d b
San bot hemr g SHEREmBRR ¢ syl orptRl wer A 1oy E Dloaieg SRR Do os
1 and 3gechio 1P ekRhdIBIGN rthé&mm&méé oflmwareslbvneélg mhdwsﬁ Rto a36 and

i s adapted for connection to a well head W A support 66 pivot alhﬁy connect ed
at 68 tweld lﬁaAtchpssxstlmaslshom 1adFagnred suppastsppheets 14 B/[nlrnc:al steath d 8 egtenidn

stored 05|t n Fi For m)ve t of carrl 2 and

i nj ect o W re %@\egteéi’eweéf‘éwa?f gwﬁﬁﬂ%“ﬂeé gg‘éﬁ‘? ag. An
f

gfﬁfr?rs g%?rg“?x?c\% nﬁaﬁﬁ%%%ﬂf@ﬂér%?ﬂ gmh bggféeﬁggdgrfgﬁr%ééy f‘lg\&coixéf)é&%ga? ppir o

a nmotor /6 and suita rom each
drum 74weblﬂ6anperlihugeqalH have upaaily taparing Croatshriaben dndpddveyar8ly taperingr r i age

32. The end of cable 20 80.is anchor at 8§ to beam 70, Actuation of WI nch
72 for VRS e%fe?aéaslt%gheafwegtmlgr {0itopsp e & Sechrmagdshaps At Lot i on

i nch 7 f i

F'rom naPRcatanp ARG Bl Wi ok i3 A Shbin I e IR e i8S %‘ﬂ%

oper abl portions ofmhmdmhmls 15 ateitapered dutwardly én s harizomtal diettiomatAdremitie Fi gur e

3, t db 72 .al t 30 25 t t

Fortd] Bostol e  LS Bebrbo 196 ER ign 3 BRI b

pi vot 5§0A‘3n& g gggﬁ&ﬁ%fbéﬂt« ﬁo#i’@é I%nttf%&éé@n i@@@aﬁfgs moved down
ers a

by hydraulic c acent e upper sur reeI Mast 30
is t henulﬁwh:dbdfrm tbg/frmmbndsofﬁraﬂebmtwaedtey sedtiondOC Rethendesedorn10B eel 22

onto the tapgered u surface of er fl ange Ich support mast 30
thereontap?ﬁtﬂﬂ“ﬁ\w‘!‘i@ BQPt?fss%‘ERPp tathy Bi@gﬁgﬁfﬂ‘% ¥5. The maxi mum

hei ght H of tyh
surface wt hhrr‘g’sf posﬁ%i;%z.bsuppgpét)ﬁ%i %"ﬁh%‘ﬁheiﬁ%%e‘?ﬁé'ﬁ’?%‘%’fégs‘%g%&%%‘é’i‘?ﬂf| anges
19 266 thezi?ell\/laﬁ'fo’%(iﬁﬁecting dmufﬂahlﬁghﬂabomd)cfmadwa)gpmfmeg%éatﬁags Peornds of

iled t b' I h 3. t.hi head
6. pr o] 854S 14 shimarisel B G aniion o bile dioar D3 gonbeieay s samk?f'éw vind
t k 2 I
o't hat RRRCRE HES R hufinf il 22t HPRTRACO A BV I 0 | Oo

t han 13gdide 28 tb mmtwlle@yulﬁng Qifonvguiding coﬂed)axbingm iohto reeb25for mrlmgos it oE
for transport by a tractor 48 fromone site to anot{er site. Tractor 48 has

sui t abl en worepling Track s mivesalirsownsed ati2q om? SEPROR 294 It 3 gored position ¢ he
abo %%H&&ﬁ 'Ut@&ld&%&rﬁ%lyl ubing rig or unit has been illustrated

V\/mc rom an upri‘ght operable position to a retracted

stor age pOSI A mastf ferhll9 indicaedatrI0 includesra pairofiparhilélipoetsdchivatally a
proj ect ed hei ght ove the roadway | ess than 131 feet which is the maxi num

hei ght esitaéé%mthgwatenéﬁétr l&ﬂ@dqtm,l ey @5 garriago 32 includesdy | ocati ons.

No f dtob
separ at Sirtee PEIBOE 32 Royhli G%ach Bots 34 #9 1uBle BNk e BLFhERBIE) 1 0c'” 20
i s easi lpgst§ BRPAM upflerioriZbhital\Riblilat Su pmwlstsucndwba%eﬁ eafriRpe fivfiibeB312 of
trailer 10 while nmast 30 15 is folded al ong opposed ends of reel 22 to

per 8@t dAncinjestardepdd6 havasleeveift mounted 21 tubularsuppont 38 dor pivoting in a
vertical plane about tubular support 38. A lower horizontal supporting brace 41 is also

secured between carriage members 33 and a hydraulic cylinder 43 is secured between



| nportant features of the invention include mast 30 having a pair of

paral l el mast posts 34 pivotally nounted adjacent the rear eng,0hodsrailer
10 with injector 36 nmounted on carriage 32 for novenent al ong posts 34.
Posts 34 are foldable to a stored retracted 20 position al ongside the ends
of the dradedd andlinjector bend 3620 pivot mjyeporhicad 36 in 4 wrticalcplanezabout tubnlges. 19.

I njector 36 eiﬁé\ﬁmum ed for horizonta rel ative to carriage 32 and

for pi vé’i“’_dpt_’ drkatiye tomast 30 as shoyyn in k:éﬁ\n’g‘\’/ggﬁ‘g%‘iti)’ehqaé 364s moyghleajongher eb_yI t 8
Pubi ng. Qbbb 38 o £ Butiind inkdioR oy 4Ol cQuilish 48 Sbart SRR IBR©, CO11 ©

i | [ ust r aherber382ind daviag la pistén fod 43with fnénd tab 50 medédn reatived withiich sleapt at i ons

of the preferred enbodinent will occur to those skilled in the art.
Howe&er 32 in thestubglapmember 38 Jiabh Sd ivrecured bei slepv 3%andHs affectivedamayes and

dapt at - o y _ . ti N
Forth 1 bRt Pd'ia ftfpohrfly Hfonk vl Shs3iiR 3e Sipch CRRIoE 38T adeiEL, 0727, O1
a roadvway gbésehedk S6TRi¢iainge F8hburéd riRa¢BEtd perhif RIdifif ofi de frames
and a floor secured between said side franes; a coiled tubing rig nounted

on st r utgeosamesk 56l forrstarpger anddranspovie Aepeir ofcaylinders 60 moyatedinmesieayei3icdn for the
i nj ectian. of ¢oi i ng in_a.barehele. i bl e, st or.ed_ pOSi t i
for °t r atBiseier BT Gdopiafit op fifioB H eRihendidrs diof nipef st Bl ' O
nMouRped sedred pbsitidn an tr@ilerl 10! ArpAlrIF hidraflic Sinders 2! matiifledBativeen dedkaly Of

opposed spaced end flanges for retaining the coiled tubing on the reel, a
mast nowstdauast 30 ppiot orast 30anddnjeetor hgad 36rabant pivet A betiveen opérplde andid havi ng

a pair oft sgaceg Ionght udi_nal lt?‘J th ﬁ.ndi ng a{ Il'el mast posts, and an
i nj ect or ' HELRPBUOLASSAPYR ABRECHVEY 1P f1ENETS hg“ iled tubing in the borehol e;
sai d mast pOSA Sutiariferibd 64 Exten@ARAR ar@fy 16m dnjeldtst Reaa S 6HnAas Sdagié?la” the

| ength of said coiled tubing reel between said’end flanges, said nmast posts
when novfercennestion toch wellfiead 8% A suppaitd6tpivotally cannected gt 68 trnamiastpostd4l end

fl anges .and recei vin i d reel therebetween.thereby to mnimngze the

or oot 1 AGRE R SoBPct ibufar o £ e EOPLP G P ASTBRE posi ) on:
nount i NORJFRRGVendst %ﬁtia%% 3294 i§Bélofead8B6Chidrigahase poSIO BA] refierfdiifimaBst f or
pi votal novenent; each of said side frames having a rear end section

i ncl udi rig Fippe 6. Anupperdiwamili} is sequradhativesin/mast psts 3 JA vaneh @ bias apaitiofrast
Dot s MHSth 7y s BRERH 54 29. R RD TR SR T e
gener al | gxrdiris abbet! pufieyl82 bh #8%EA 76 26d @bdult palleypBF bk SddriRgd IE TheTntl &f cable
frames; a coiled tubihg rig nounted on struts on said trailer for novenent
bet \B8en &fhis anchored at 86 to beam 70. Actuation of winch 72 for winding of cables 80 results in
raising carriage 32. Actuation of winch 72 for unwinding of cable 80 resuits in the
lowering of carriage 32 from the weight of injector head 36.
For movement of mast 30 from the operable position shown in Figure 1 to the
stored position shown in Figure 3, injector head 36 is lowered by winch 72 along mast 30
25  to a position for fitting adjacent reel 22. Gooseneck 50 is folded by cylinders 60 about
pivot 58 to a position beneath injector head 36. Guide arm 26 is moved down by hydraulic
cylinders 26A adjacent the upper surface of reel 22. Mast 30 is then folded by cylinders
62 downwardly alongside the ends of reel 22 onto the tapered upper surface of upper
flanges 19 which support mast 30 thereon. Tubular member 64 is supported by support
30 66.
The maximum height H of the stored coiled tubing unit is 132 feet from the

roadway surface with mast posts 34 supported on the upper surfaces of upper flanges 19



.operabl e position for the injection of coiled tubing in a borehole and an

i noperabl e stored position for transport; said coiled tubing wapooscl udi ng
.a coiled tubing reel nmounted on said trailer for rotation of said reel and
having a pair of opposed spaced end flanges for retaining the coiled tubing
on the reel . a t Int eq for, pivotal .moye t on ear end of said

Urai | oPf Setaies 11 and Bitine alpngsidethe eads afcoled Wbme el 2L akbaynin, o 1ol 22
May - 20 @3R3 ! InRRR positidh dnfBtdr Re&F 3@ projits e Mthifial dRtadcdRdve cdlled Ritkhs | NY
coiled tubing in tpEe bor e‘ﬁg e; sal df)rrast posts bei ng spacgéﬁ¥rombgg h ot her
a di st aeel 22gnd levelwint rack 26 likewize Iprajécts aiminionl distareebbone codled tidihgeen sai d

end flan , said mast, posfs wh oV, tq stored positjion on said trailer

ittinglee ﬁg&%&%@mﬂ@%ﬁ?fs&@ﬁ@ aw_ﬁe%rt\é@es w%gnéﬁﬂar i@@ﬁeﬁsﬁm Yoeen

t heg ebyd: thepdyy tﬁ‘g%&vi&é‘ﬁc&hphc?%g@ﬂa%r osﬂgmsf’alr ﬂaﬁ%%h ek 4d ai | er when
in stored posi'tidn; a carrtage being nounted on sald nast Tor travel along

sai d mimm omssitetoansthepsitet Tregtorai8chas spicablopower units powaring egacoiled pi vot al

novenent. in a vertical plane about a generally horizontal axis. 3. In
conbi n&WbiBHUNILOFBEJRay trailer having a pair of spaced generally parallel

side franes r 1 j A X il.gd tubing
ri g nounted Pgﬁlqstﬁ é‘%qg’gb%ﬁggwdﬁ g Pﬁ%@o@mﬁg\%@m&%%%%ﬂgﬁegﬁgr abl e
posi t i avhiipmay be foldedfrbinGin irighobperable pbiitien t00a Fetiacled BRIrgpeastiitivh foroper abl e

stored position for transport; sald coiled tubing rig including a coiled
t ulP ng traagpori AMEYIMYM ofdine andayith a prejected heightabaye theaiogdwaglessitanhavi ng a

el , 4 PHBRSRiGRREGE ki R Dotrlivet B Bebietiond Pt iR BB Sold iR e "
havi ng nfanydbéatiohs. MG théleinkhid iof dld doiled hbivl diit Pei@ hfeGrbquited toRst S, fl}d

an injector nounted on said mast for injﬂ_gcti.ng coiled tubing in the .
bor eholseparated @r reaaved Senng theaigfor srensnedt. The peilestnbipgies] 22 igipasilince great er

et polpeoitilofhafih yid (b f58heg By biEBoRY oG seBTon £ Pt 48lel 163Thile AB3D, o e
sahg engfdliadeng appbst®emis\of pekl 22it6 pemsit sucher ngiaoERW hdiglitadl 22qoBeni Ni ze

the projecting height of said nmast on said trailer when I'n stored position,
a goosaWidiged.bei ng pivotally nounted on said injector for directing the

connect ed t apa fsuButsat % 18V nchmbt R R INE CRAESE WRRRARRE Cco oy ¥
in a stysed4ppedthlipihotiitel A@jabémtitherear erfil of traflér M WidiGRf2ctbr 36heovd@stbomat i on

as set forth in claim1 wherein fluid pressure neans 1s operatively
connectcatriage 32{pymenementalong postsa34. Rosts A4 are foldable tg atered retragtedr edet er mi ned

oghtiqQn...5. In i natjop:., a I } i il aced
o0y aityiton AdheSRER{idids 3R ineecifRR Wb hisP22 i bRy G ibeled oot 3

f r anes;flangePid. djetteP 36 & hbents® FotiRAizoMabinb et telativelio dadviager32 aid fapvement
bet ween an operabl e position for the injection of coiled tubing in a

bor eholpivetaldnayemens ie p xpitisakplanectelatiysite ryriagod2 thesabydo position injector 3&d
tubing rig jncluding a. coiled tubing, re on said trailer for -
rotati paﬁc%]a{egya{egailrvgg?a Ellhﬁ 8"5‘%&7’ ?&i@%@ggd spaced end flanges fo}r
retaining thwhge 'a'ﬁé?eiar@@?ﬂgo&m&\hef {he Presert iiPEtioNHAE besh AIMErited &i al

0

novenent on a rear en said trailer and having a pair of spaced

| 012§ t udetaika it iy apparemtdthatgnodificationss and edaptasions of thecprefierred embodimeny willed on
said mast for, inj i,ng.coil tubing. in. the borehole: sapd mast posts

boi ng <ad tpiARBladif i Houser Aisad o sSwrdLf RESndT i BRR of o o
coil ed FiRski PYESSh ek @ ' When ved to
stored ﬁp;g(glﬁ? ?(l)(g]lﬁ?lr?d? g?d t rgﬁ%ﬁ“ﬁ?ﬁ?’?ﬁgﬁgﬁﬁ%aﬁgg@?ﬁﬁjﬁgﬁghﬁcangeﬂnd

r ecei viseyfosthi id thefdllowing elaimsveen t hereby to mininmize the projecting height
of said mast on said trailer when in stored position; wherein a tubular
menber extends downwardly fromsaid injector for connection to the

wel | head, and a support arm adjacent the rear end of said trailer extends
outwardly fromsaid mast in the stored position of said rig for supporting
sai d tubul ar nenber thereon. 6. The conbination as set forth in claim1l
wherein said trailer has a dropped center section between opposed ends of
said trailer, and said coiled tubing reel is received within said dropped
center section.
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7. The conbination as set forth in claim6 wherein rear wheels are nounted
on said trailer and said dropped center section defines a webjpgybgpdi ng
.bel ow t he upper surface of said wheels to permt said coiled tubing reel to
project a mninml height above the supporting surface for said trailer. -9
22 May 2003 8. A roadway trailer for over the road transport of a coiled
tubing rig between selected sites, the coiled tubing rig being novabl e

bet ween ddlatmsr abl e position on the trailer for the injection of coiled

t ubi ng and or[end?g%dsmlon for transport in which said rig extends from
the road no ¥84/2 feet said coiled tubing rig including a coiled
tubing reel nOURSAG AP Iratiat Haxhﬁé'a' Sir f)PEparc@a %Ehe%‘lly BREIIEl $186 trahidYiaflg 22 pai r
of spaced | ongitudinally extendi ng parall mast ‘posts nounted for pivotal
movenent fiooraceused beswaensaid sidel framesi) er ; a carrl age nounted on said posts

for novenent al ong .sajid posts tor C. rr ng a gooseneck nopunted on
Lol a o e BNt Rbe R hibun @l il 8 R alleh o mBRSRER Fefiudip

nmount i ng Gridbld Pbsitid®wforrid MRRESH FkeoilBe tekiAg fifra PbiéRdI! andOME ifIperadle Sai d
carriage about a generally horizontal axis for sw nging nopvement in a

vertical forafeposition forotignisperty said ilgd dpbingi detinglvding @@Oﬂeéuttlblaa rsgli d

i nj ector 9. The
r oadway tlﬂxﬁte(%ggélé@%ﬁ %k k&gﬁ&céf;{al% %kﬁﬁdlﬁ& % éis}{a(r’fe: ans og'j“'edr1%1 Ively
connect edfldnges ﬁjrdetamiﬁg thecoipédiubinlg omitie rehta mhst aduhtetefor pﬁzmdl hﬁ)vemant end of

said trailer to a d ed positian over surface we| | head,; df
pressure ‘Pﬂaaaﬁ?r@hd% @%i}quaﬁéga\’)‘ﬁ%?‘é’ﬂr Ispa%éﬁ?%%@aﬂb e§t§¥1 ng ﬂ?fl@i:]l?]or for

pi vot a' ﬁgﬂ%@fs d ! itljecfdr Shb@ited Bnasaiﬁe ﬁa'stc?dr 1Hle@ﬁf§g o6& kit a% th #R d

mast . roadway trailer as set fort t ubul support
mount ed dmrdmlcj mast for pivotal novenent W|th sai d mast said injector

havi ng a tubul at rrenber tendl n her ef ected to s ad in
an operabl e po¥iq Mg %ﬂ*ﬂf g%%&]’ ?archrﬂq%eilad Snesesater ﬁ“aaﬁﬁel‘f?ﬁ abl e
posi ti on, ofSaiid cilddtudin BétWe@n ARl HPHaRRS! 5di@Mdat Tp@ﬁ*s AyHenImvePey t ed on
said tubul ar support. 11. The roadway trailer as set forth in claim$8; said

posts beistgred pasitian foncwidetsaiier dittieg alengside said end flaages andgeeiving saighigeh  of
sai d reel thLL%{)etR%Eﬁ h{regéeﬁlng oRhON98 G r53kdhd BSknt'o? shilGnatt 88 §HaRRRLI W RY, OF the

rig to receivet
in stored position;

mounting means adjacent a rear end of said trailer mounting said mast for pivotal
movement,

each of said side frames having a rear end section including upper surfaces
inclined upwardly from said rear end, said mast posts when moved to a stored position
being supported on said upper surfaces.

2. In combination;

a roadway trailer having a pair of spaced generally parallel side frames and a
floor secured between said side frames;

a coiled tubing rig mounted on struts on said trailer for movement between an
operable position for the injection of coiled tubing in a borehole and an inoperable
stored position for transport; said coiled tubing rig including a coiled tubing reel
mounted on said trailer for rotation of said reel and having a pair of opposed spaced end
flanges for retaining the coiled tubing on the reel, a mast mounted for pivotal movement

on a rear end of said trailer and having a pair of spaced longitudinally extending parallel



bet ween the posts. 12. The roadway trailer as set forth in claim8; - 10
22 May 2003 said generally parallel side frames each includi BYNAY 2 er
flange inclined upwardly fromthe rear end of said trailer, and Sald posts
are supported on said flanges in the stored position of the rig. 13. A
roadway trailer for transporting a coiled tubing rig to a well site and for
supporting the coiled tubing rig for a borehol e operation, the coiled

t ubi ng ri gashpbstsjiang an géctardmoudied gnr el mash forningecting cbied itwljing tin e t he
coiled tubing in the borehole and for renoving the coiled tubing fromthe
bor ehol e, ﬁ’i?g‘)]lﬁ’ mast supporting the injector; said trailer conprising: a
pai r of parall glid phepddiAPBRg Spced GrorP BRAHRG W diRRAEL gﬂéﬁte@ﬂﬁn&hg 1Red
center section between said end sections formng a well for the coiled

t ubi ng r eef stidtopded tehingl reshdbetwesnesid ead Hasgede sdid anast pasts selich nowveh &l

comber oSSR AT P B Arhe Wb PRl e TR e Bl i
nmenber, a ) y
vertical pRsdbetHdcANREraEy dahiafRiZe $1R Sto hélpkt JFQWRImAst 8 BaidRAef WherNd

reel nounting neans supported by said posts nounting said reel for rotation
in said wéstoredposifionoadway trailer as set forth in claim13 wherein said

end sections of ide fr t apet r i rtical. pl from
said center Segtc%%ﬁa@p?eﬂ}%kg%%é)ﬁts%%ﬁ%%?f@htgév lrgliiaflgrs.&%l%.el&ﬁ\arrl%gg&m@

trailer amob@ting 6didl ihjédlorcdradaid dadrivdeefoe pivoed eiovehdat in avetibdd plaie abpRes

fl ange extending the |l ength of the side frane and a spaced | ower flange
ext endi ng 2enfgall 12908} flfhe side frame, said |ower flange extending in a
generally hofi i rection at said end sections and extendi ng

downwar dl y at’ ?g?&dﬁ%uelgtz&en? section to define said well. 16. A roadway
trail er as showroadwayl taitar Havingea pain of apated rptnemtly iparsdlet side rfeansesf andng  end

section at, the fr %t end of t ei.trailer and a rear end section at the rear
end of t h&oPFsiepise betwgen said sidedames: having an upper flange inclined

upwardly from gaioed hbitg 8P InSUintPoEl st iohSaid Raitdi Hr ERAEMEnSEGVEGD aNd
inclined downwardly from said center section to said rear end of said
trailer. operalerppstlisayfor the injectinn efheniled) tubinigainna berchiker ac ag dhepesible

frames tapgr Jnwardly. from said cent.er ction to,.sad front d of said
trailer. Spred Daslign for saHeoR: Sald” Solid e, M eIg poscdlSd, (BIRg ko<l oi | e
t ubi ng ri gndudted onedald 1Bdilee f@ndiation of siid edel bdhavisg & Phir @€ oppdded gpdced chdr a

borehol e gperation, .the coiled tubing rig including a coiled tubing reel,
an i nj ect &langesfor retairing thy opled Blingen thepelga mastauned fxgivotalpoyegent

renovi ng [ [ : : [{m ' he

i nj ector; toggi rgatérng:é)lfgér[mé%gr%ﬁngﬂr?gm%a 51:3(?@8? %SZ? g?ﬁ"el slﬁld%@rag{r%%a?ﬂgesi ng
opposed emuhst posts,oamsl @ thjectolr mpopatdd cmnsadd nsast tfooimjdntingemiled ditbingrid thect i ons
form ng abwehl for the coiled tubing reel between said end frames; each of
said side _f”?e ﬂl(? havi ng a continuous upper flange and a continuous | ower
flange, said upp@mdst pEEE bEAE lshRE FHRNREEH dthér # Alstdne bfafr tRAiCthe lerfpth d
trailer to said center section and inclined downwardly from said center
section t of said qodlad tebidg aeel hetweenr said end flnggesp spidamogtypostsavherr moyed hown i n

claim 18 rein.sai d | ower..flange has ener al horizontal en grtion
beneat - e SRR oot on it Baiter ARBE LRalBERTGR Al R BE R B | on' o
each cent gfieréiRowécthéreby tdvaindmizean piojdcting height faldwaestion safl thilee when
section; and inclined connecting portions connecting said horizontal center
portion wif HoEdingsHieRi zont al end portions. 20. A roadway trailer as set
forth in claim [(NaP : ' s 18 igealy tending
bet ween sai d uf)1 ro ang‘iglbgb@?&? ?‘gﬂggléé‘{&%ﬁg%@gé‘gf‘gﬁg’fﬁ fggr(}%rggﬁ?eg%i%ﬂ.gaﬂ. A
roadway t mibihg intashe ijedi@t thd iflnid preksur theahebeing opestivalywohnegedrearsdar e
nount ed on each post,to sypport t % coi | ed, tubing reel fo({ rqotation to
unwr ap an@oﬂ%ﬁe&ﬁ‘ﬂ%@ awgbisquacgqotgg}eﬁ beneatly said injector in a stored position on the

trailer.
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910%& () - le%@llqd} wbmgoqmmc(uptegjm strgs- o0 o' teailer e mopEnent -tetvpednsan( ) - |

Tove () - Seraipapttion 18798, ectPiCek ol bbb B BORAOR. A% g lnopprable, o
M R37' 10%itéred) p dsh&ﬁ&ﬁﬂro oft) siid, &ARE1AYINp&if) inbludiRB&S 1d%Ed Qubihg Meel

X&9&$1092" 2" & () - m' 10% & & 10bwU6 +7
10 =109 gmpynte op saidymiigpter rotatien phspgdgeel and having a pair of opposed spaced end

(5001 OB b BESTMLORIIL, b AN ool

10" Z~ SgXVéItEZ reéhD ehdKBfsdid GaGr dhd hbying lapakr dFkpaced dorgitudinaBf extending parallel
mast posts, and an injector mounted on said mast for injecting coiled tubing in the
borehole;

said mast posts being spaced from each other a distance greater than the length
of said coiled tubing reel between said end flanges, said mast posts when moved to
stored position on said trailer fitting alongside said end flanges and receiving said reel
therebetween thereby to minimize the projecting height of said mast on said trailer when
in stored position;

wherein a tubular member extends downwardly from said injector for connection
to the wellhead, and a support arm adjacent the rear end of said trailer extends
outwardly from said mast in the stored position of said rig for supporting said tubular
member thereon.

6. The combination as set forth in claim 1 wherein said trailer has a dropped
center section between opposed ends of said trailer, and said coiled tubing reel is
received within said dropped center section.

7. The combination as set forth in claim 6 wherein rear wheels are mounted
on said trailer and said dropped center section defines a well extending below the upper
surface of said wheels to permit said coiled tubing reel to project a minimal height

above the supporting surface for said trailer.
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| "109&' () - g#109%&' ()-3 !10%& ()-10%& ()- f10%& ()- f 109%& ()-6
2011 L"dEg\ =0"! X9- 10%&' ()-L'$109%& ()- "109%& ()- $10%H& ()-"10%&' () -
L@10%& ()-L""" A###PSdEG\ =0" I X(nt 100& ()- f&3" 10%& ()-
TS #1009 () 8, #A(h%id\(vay saddrOféR’ ver the road transport of a coiled tubing rig between
10%&' () - P$9%6-9%4 984 &Z =0"1 X3" 109&' () -2 o& 010%&' 10%&'
T-100& ()Sely ﬁ jd fubing rig LA x'}k? )é'%? peeetidpaiamontt - o
10%&' ()- &alie}%f“gthé lra@cftﬁnjcﬁ}%&llﬁ fublr{gJand"'a stSPé@%@@ion f&%}&éﬁ‘o& }n Wiilch said

'$109%TE& (
'$10% } & 1(1g e#tbﬁd@' ﬂf&h( Dhell;@ad)ml(e)than /1?0’21&&11% <@iled tubing rig including a

O A BASIS Sl SICLET R 16, G000 W RIS L8P O
S'109%& (Qp'aée%ﬂ-ﬁ?f‘é’tgucﬁﬂallyl&-fendlng parallel mast posts mounted for pivotal movement on a
rear end of said trailer;
a carriage mounted on said posts for movement along said posts;
an injector carrying a gooseneck mounted on said carriage for longitudinal
movement along said posts; and
means mounting said injector and gooseneck thereon for pivotal movement on
said carriage about a generally horizontal axis for swinging movement in a vertical
plane away from the rear end of said trailer to position said injector over a surface
wellhead for injection of the coiled tubing.
9. The roadway trailer as set forth in claim 8;
fluid pressure means operatively connected to said mast for pivotal movement of
said mast on the rear end of said trailer to a desired position over a surface wellhead,;
and
fluid pressure means on said carriage operatively connected to said injector for
pivotal movement of said injector in a vertical plane relative to said mast.
10. The roadway trailer as set forth in claim 8;
a tubular support mounted on said mast for pivotal movement with said mast;
said injector having a tubular member extending therefrom connected to said
wellhead in an operable position and disconnected from said wellhead in an inoperable
position, said tubular member in a stored position of said rig supported on said tubular
support.
11. The roadway trailer as set forth in claim §;
said posts being spaced from each other a distance greater than the length of said
reel for positioning alongside said reel in the stored position of the rig to receive the reel
between the posts.

12. The roadway trailer as set forth in claim 8;
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10@ 10@EF\ FshHAI rga@Ay trailer for transporting a coiled tubing rig to a well site and for

100 | 1095 455U (hid AL AR (e AR o
#y 10%@& ( h-coflePribia ﬂ&%&ﬂ{%@%{r (Eor freckiipl@hE b bifkdl fubing in the borehole and for .
10@ Y! 10%@& () - ! YN 10%a& () - Y! 10%a& ()-'s! 10% (& ()-9s! 10%a& ()-9!110% , &
()- removing the coiled tubing from the borehole, and a mast supporting the injector; said

trailer comprising:

a pair of parallel side frames having opposed end sections and a dropped center
section between said end sections forming a well for the coiled tubing reel between said
end frames; said side frames at said dropped center section each including a
longitudinally extending upper frame member, a longitudinally extending lower frame
member, and a generally vertical post extending between said upper and lower frame
members; and

reel mounting means supported by said posts mounting said reel for rotation in
said well.

14. A roadway trailer as set forth in claim 13 wherein said end sections of
each side frame taper downwardly in a vertical plane from said center section to the
adjacent end of the trailer.

15. A roadway trailer as set forth in claim 13 wherein each side frame has an
upper flange extending the length of the side frame and a spaced lower flange extending
the length of the side frame, said lower flange extending in a generally horizontal
direction at said end sections and extending downwardly at said center section to define
said well.

16. A roadway trailer as shown in claim 15 wherein said end sections define
a front end section at the front end of the trailer and a rear end section at the rear end of
the trailer, each side frame having an upper flange inclined upwardly from said front end
of said trailer to said center section and inclined downwardly from said center section to
said rear end of said trailer.

17. A roadway trailer as shown in claim 16 wherein said side frames taper

inwardly from said center section to said front end of said trailer.
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) - " ccccekatf @gEtemovmg the coiled tubing from the borehole and a mast supportmg the
10b<1!! 10%bb g iL 09 -1s 10%b& ()-'!s!10%b& ()-'#10%& ()- 10b
10b#g|\/hh| } aid frailer co rising;

10b<1!! 10°/dDb&
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<=>?@\B nfeq) v]'n\wargkycfagp@mdl center section to the rear end of
said trailer.
19. A roadway trailer as shown in claim 18 wherein said lower flange has a

generally horizontal end portion beneath each of said end sections, a generally
horizontal center portion at each center section for the bottom of the well defined by
said center section; and inclined connecting portions connecting said horizontal center
portion with said horizontal end portions.

20. A roadway trailer as set forth in claim 19 wherein each side frame has a
vertical post extending between said upper and lower flanges at said dropped center
section.

21. A roadway trailer as set forth in claim 20 wherein reel mounting means
are mounted on each post to support the coiled tubing reel for rotation to unwrap and

wrap said coiled tubing.
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