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CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wWa@ppliogasi on clainms priority to provisional apptT/Usi00T002965

60/ 765,900 filed February 6, 2006, the entire contents

of which are incorporated herein by reference.
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[0004] Further disclosed herein is a control line insertion tool for inserting control line to a
control line receptacle at an alternate flow path structure. The tool includes a frame, a path
structure engagement roller in operable communication with the frame, and a handle in
operable communication with the frame. The tool further includes a control line insertion
wheel in operable communication with the handle and a retention arrangement that in a
disengaged position allows movement of the handle relative to said frame and in an engaged

position, restricts movement of the handle relative to the frame.

[0005] Yet further disclosed herein is a spring biased control line insertion too) for inserting a
control line to a control line receptacle at an alternate flow path structure. The tool includes a

control line insertion wheel, an alternate path structure engagement roller, a biasing
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[0011] Fig. 5 is a section view of the lower guide taken along section line 5-5 in Fig. 4.
DETAILED DESCRIPTION

[0012] Referring to Figure 1, a system for inserting control lines to a control line receptacle
at an alternate flow path structure is generally illustrated at 10. Numeral 12 denotes a tubular
upon which an alternate flow path structure 14 is mounted. Tubular 12 may be any type of
tubular or even other arrangement but commonly an alternate flow path structure is utilized
with respect to a gravel packing apparatus and the tubular therefore is commonly a screen.
For the embodiments discussed herein the alternate flow path structure 14 includes a passage

16, which might be used for a flow of material and at Ieast one control line receptacle 18
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The positions illustrated for upper guide 24 and lower guide 26 in Figure 2 are in the open

position, which position allows the placement of the guides 24 and 26 over alternate flow
path structure 14 prior to engagement therewith. It should be appreciated that control line
insertion wheel 36 of upper guide 24 and alternate flow path structure engagement roller 38
are not positioned in engagement with the alternate flow path structure 14 or in contact with

control lines 22 or 20. It should further be recognized that a first control line insertion wheel
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upper guide 24 is illustrated in the open position

whereas in Figure 1 it is illustrated in the closed
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[0019] Also mounted upon retainer pins 86 is a lower guide locking arm 88 (there may be
one locking arm 88 or two locking arms 88, as illustrated herein) and a lower guide handle
arm 90. These arms are articulated on the retainer pins 86 and are articulated to each other at
pin 32. The function of the locking arm 88 and handle arm 90 are to urge the bow spring
outwardly when it is required to either engage or disengage the lower guide 26 from alternate

flow path structure 14. It will be apparent from Figure 4 that the locking arm 88 and handle



the alternate flow path structure. Guide 26 utilizes a
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being inserted into control line receptacle 18. In order to optimize the insertion process, it is

desirable to provide forced direction vectors both inwardly to the control line receptacle 18
and in a direction toward the tubular upon which the alternate flow path structure is mounted.
Utilizing a tangent line as a starting point, which line is defined perpendicular to the axis 92
of wheel 40, the desired off tangent angle for wheel 40 is between 0 degrees and about 20
degrees inclined toward the base tubular 12 and in one embodiment is about 10° under the

tangent. The same is true for engagement roller 44.



guide 24 inserts a single control line into a

receptacle 18 that is sized to receive nore than one
w@oowoed3st i ne. Therefore, there is plenty of rpORUSNTN002965

the control line to nove in without concern for

tol erance stack-up. In the illustrated enbodi nents

herein, however, the receptacle 18 is intended to hold

two control lines. Since the |lower guide inserts the

second contrqQ] line into control |in eceptacle 1
10073 Pt &P Re 6y SoNSRGA il SE W] FhTCH o ament ole
46 268 idliey differehtifromdRy arigles @F ohek] g0 taed bngrlgepratzbBersidd bis is an

.to.tol erance st - the | ower ' has .
optipa HBP SR oot et th SRy tp AR Ah th base
tubuttand titkefostthellosvet aide 26 isreasentiallyghadinell incgefigurition which makes
xpected. [002 Fi nal ' r | .
o B OG0 s 305 e
same earfge gl amgest a3 wireel4andgpldarid4fti ¢ axi s angles for the
nmounting of the two control line insertion wheels 40

(002 W Hife SHBfLriel 8mb¥linhis®h iAbRn khéwh Bad dessriBddC VdtioRs modifications
engagenent rollers 44 and 46 to ens

C re that. .th
and pplspHEgnL A e Fad Forssa Wbt e pATERE S thp iz e poope of the
invenBbAl A¥EoriBeH, it @R unbdrtBoPhat e phBer@inentibn hittheen described
wheel s and %ok*g; . .In order to understand the

by wyay; S Jlpstgtion an PPt o identify access pin 92,
roll er bearing 94 and wheel 40, which conprises
cylindrical portion 96, flange portion 98 and
concavity 100. The wheel 40 has a base surface 102.
The angle of this base surface 102 is inportant
relative to the angle of force supplied to the contro
line being inserted into control line receptacle 18.
In order to optimze the insertion process, it is
desirable to provide forced direction vectors both
inwardly to the control line receptacle 18 and in a
direction toward the tubul ar upon which the alternate
flow path structure is nounted. Uilizing a tangent
line as a starting point, which line is defined
perpendicul ar to the axis 92 of wheel 40, the desired
of f tangent angle for wheel 40 is between O degrees
and about 20 degrees inclined toward the base tubul ar
12 and in one enbodi ment is about 10 under the
tangent. The sane is true for engagenent roller
44.10021] In Figure 5it will be easily noticed that
the angl es of wheel 42 and engagenent roller 46 appear
to be different fromthe angl es of wheel 40 and
engagenent roller 44. This is an optical illusion due
to the fact that the alternate flow path structure is
helical on the base tubular and therefore the | ower
guide 26 is essentially helical in configuration which
makes



for the angl e appearance difference. The wheel 42 and
roller 46 are positioned within the sanme range of
wangres23ss wheel 40 and roller 44. [0022] Wi | BCT/US2007/002965
preferred enbodi nents have been shown and descri bed,
various nodifications and substitutions may be nade
thereto without departing fromthe spirit and scope of
the invention. Accordingly, it is to be understood
CL%ﬂﬁ% the present invention has been described by way
Pl lustration and not limtation. CLAIM5S 1. A system
for inserting control lines to a control |ine
. ecfépﬁéﬁﬂl éoramseamgailov@@lrimee tqragantre} linpoecapiaciorsnialipmgte path
sﬁ&%ﬁ U|de having a path structure engagenent
f? a control line insertion wheel and a contro

Ilne bypass spac a | ower quide s te fro

up RGeS %%d%}%alwaﬁlgﬁﬂm&g? FRe2er a?‘ "e%@"é’ﬁ’%ﬁ insertion
whéeDhh®4 c@idl Bnclophsdpatd;ne i nsertion wheel, the path

structure engagenent roller and contr ol Iine i nsertion

wheg| “Bf %lgg? [S5iatd S0 e @Jgﬁ??ﬂdé dhathalih ?' al aﬁ{]strucﬂxre engagement

calcula cause cont I ne 1 nser nto
rollgt andrarantrolf linsvingseticn wheel; dhapath stnstre engagemenjagies and control line

mseﬂ'ﬁ&k {h@ beidg reblifenfly BlaSER fo A positive Chlbhiged OELRL chithde find Rsertion
control ITne receptacle at an alternate path

to tbq tltpenate How pathisimeiaee Whendp an fngagehBesdion -t he upper
gui de and | ower guide are distance limted relative to
2. OneT iR for iﬁ.veﬂihg coigd] gifed tora dontralriinereceptialerad bn hiterege path

to a cqontr ne.receptacle at an alternate
limited
Stmﬂg"]xﬁ %% ﬁ?lgxeg én c1|a n? }n\svg-n J‘) n %Ie élp;r)ﬁarfu € ea}l% 5 i) ?rl%lde a%% Hlstance imite
relative kaiclesanatheont r ol I|ne separator. 4 The systen1for
inverting control lines to a control line receptacle

3. at fR %L;tte ﬂ?fn% %Qoﬁi‘&l YnbdHo& a6l 1fHeTBE ptad1ecdt %h Hitétnate path
wherein t separa Is at the upper guide._ 5.

struchie mlalmeﬁen P‘ﬂ%’é L phsrein Sﬁlsﬁt‘?ﬁ‘ inchades  coptrel dise rseﬂar*}t?rn e
to a control line receptacle at an alternate flow path
4 strued syﬁﬁmm&ﬁinggonﬁolﬂhm a @nfral linesteepedcle & an alternate path
cation with the
st TEmed i & st IR d S A e (e
frame;
5. A control line insertion tool for inserting control line to a control line receptacle at an

alternate flow path structure comprising:
a frame;
a path structure engagement roller in operable communication with the frame;
a handle in operable communication with the frame;

a control line insertion wheel in operable communication with the handle;

a retention arrangement that in a disengaged position allows movement of the handle
relative to the frame and in an engaged position, restricts movement of the handle relative to
the frame.



a control line insertion wheel in operable

communi cation with the handle; a retention arrangenent
wo b@u/092352a di sengaged position all ows novenent POf/US1967/002965

handl e relative to the frame and in an engaged

position, restricts novenent of the handle relative to

the frame.6. The control line insertion tool for

[ nserti ng control line to a control line receptacle at
6. an tcﬁrrltftﬁglgﬁgrl{sgmgﬁ 005 f%?lés%%g)g ll%nqu contrc%’irlllg‘lle ?%:géécle at
an a&eﬁx}ﬁel flogy pathl btnpmrré hoclaiand ia chimBgehepon theqguathosiupgyre engagement

abl el cont Line. th\i\@ &b
(e &l fnth the Sontrol line

mnedd?(g‘é &9 Caldpqt oona%nraa ﬁienlgﬁ 3? 1210?' ﬁ’g{\?v'% 4 structure.
receitacrérmhanahtt guoﬂe isinmemtedde pi alternate @Iovvfmth $tiswre.i ng

control line to a control line receptacle at an

7. al t’ﬁfe%ﬁ@olﬁin@%s@ﬁfoﬁ 1SS EChi nPASonGb BlAERY al cBn&nleinmr&;eptacle at
wherein the le is pivotal ly connected t

am PR Y PR GRGROHT A Ia R SR TR O repge i votally

conhdtesy bitngrspdit rol line to a control line receptacle at
an alternate flow path structure as clained in claimb5
nsert| . 1|
8. 1o Dok g o 5E st L8 B s LR RBRS Sacte o
an dlesrte flovg patb streasiire jai pleimal ia cladmtS wheréin tlee insardn wheed isat
I h structure as clained in claim5
mta\%ﬁnﬁy&m téeeqtﬁg%ﬁaﬁg% wheel includes a cylindrical
portion and_a flange partjon_ having a conc

9. perThesrontipl lingdesermgrd fenipsiriing epntrol iag tody °°F‘Trﬂlelmtede‘5’8ta°le at
an aﬁféﬁﬁ:&eﬂooﬁfpw stritcturklad BREnEDIn IR, 5 Whkeih Itmgserﬁ@f whes includes a
g?q reater di angt rthanthec}y gl% plementary to a
cyliggri¢q 8H“‘° @d & flangeRorion havinges SoReReEeBRiet s sider spP Y
controBRiid tobg efiguped Ozhthltherﬂ%aﬁge partidanthe d)‘llangdl mtumébmpg elkl’greatat
an alternat structure as clained in claim5
dia @Fhﬁaﬂﬂﬁﬁygﬁé }gffyrﬁglfl on of the insertion vvheel is
perpendicular to a line tangent to a_ tubul ar on
10. whi Ehe controblinednsestian tHeldar ipserting eonigel lingtoj ascq@fre inegeceptacle at
an Jlilema-wﬁ f?glthrsﬁ'lxcthferﬁg claREd inl Wit P@herblan!aRBr nidlBn of the

contro a control line receptacle at an
insestiee heglds parpandisalan tast Errclpngsat iose WhulpheRen which e gltgrmate flow

pathB@EREB i Budtéd. enti on arrangement is a re-positionable
pi n and p| n receptlve recess arrangenent 12. A spring

bi t ine | rtion tool nser ki
ta t
11. ‘con o(fonl 0 féne 185 on tﬁ?ls t%r seilng P(élgaé) me} gc%nttrgnﬂneafecep cle", a
an dlldreate fibe pﬁﬂxcstvuptatdas@almcd urcr}amn.‘fmhmsmrtgt: retention arrangement is a

re-positionable pin and pin receptive recess arrangement.




a control line insertion wheel; an alternate path
structure engagenent roller; a biasing arrangenent in
wWo@p@ram3s2 conmuni cation with the wheel and theP@€DUE®07/002965
and the biasing arrangenent; a biasing arrangenent in
oper abl e communi cation with the wheel and the roller
toward one another. 13. The spring biased control |ine
insertion tool for inserting control line to a control

line receptacgle an. alternate flow path structure as, ..
12. o] o AP AU G SO BBTEP S o by PR 156 1 Bofffol ine
recepOIEIY dt ah Aflerhate Klowpadh suBicture apeprisiige conmuni cation with
t he biasing arrangenent and positioned to interact
Wi tahco her ?{eqﬁée%na‘;,ﬁegpgenent to expand the arrangenent
| rst position and allow the ar r angenent to
assume an unhi ased position (é The spring biased
coriralipratenath SRSk AT FYIET nserting control |ine
to a control line receptacle at an alternate flow path
St ralsibdingearemgehait iedperable banmuiiZatidrerigh the theel anditharpller, and
meg{ag']%l are art |{:ul ated to each other at a first | ocation
CEERHM®ANd articul ated to the bi asi ng arrangenent
at a second | ocation of each arm  15. The spr fﬂ%
the roller

bi askigsipparangrment i opsrakle commuptsation with fhesitieed

towafiSdeQnolepe to a control line receptacle at an
alternate flow path structure as claimed in claim12

einth ther conmp S. a t
13. h av egspngg E)Blavlo cogtruf rge m%ertldo too Fé)ﬁ gns%rgmg 8%1} o? gﬁ? ﬁ) a ccwtrol line
recEuadle atl anl altamaterfier patlosinwhee Ias altnnml innlgine 1@M11©rema@lp éeqd further

corﬁns%ggl%@gﬁg %&gg\g gpéaﬁxy B it BRh wﬁ.g& iddeh Bl %&ﬁér{% and

el1ls m)unte In a rection o
positmed & inkerave withghe bibging pranggmpntae expapd therastangement in a first

poé[n{b?lec{ntd'aﬂgwttﬂé)irrafngém&ﬁ%? hdshihg af ARbiA QU pobifién.t © @ contr ol

Ine receptacle at an alternate flow path structure as

I d I 15, wh h .
A o 5 b At 5 B 55 A et i

recéfifdle htQin dltBﬁﬁfetﬂd‘O\gpaﬁE Elﬁ’lidﬁire lab BlRinhed] i clatmtl2 etheldimthe lockmg arms

NG T TERTETRTIER TR

arrangement at a second location of each arm.

15. The spring biased control line insertion tool for inserting control line to a control line
receptacle at an alternate flow path structure as claimed in claim 12 wherein the tool further

comprises a frame segment having;
a body;

a first body extension positioning the control line insertion wheel at an angle of 0
degrees or greater toward a tubular upon which the alternate flow path structure is mounted in

a direction of the control line.

16. The spring biased control line insertion tool for inserting control line to a control line
receptacle at an alternate flow path structure as claimed in claim 15 wherein the angle is less
than about 20°.
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t he wheel at an angle toward a tubul ar upon which the
alternate flow path structure is nounted and in a

walreogo9izsn toward the control |ine to be i nserp€duSAH87/002965
The spring biased control line insertion tool for
inserting control line to a control line receptacle at

an alternate flow path structure as clained in claim
12 wherein the tool further includes a second contro

l I n’?helf nt?snglrg I1aosre1d con%%k i %fe%txg’x? %8?90{ s%ﬁlrng%ggtr@qge to,a control line

'stru engagemnen
recepiadle ai anl aIWmaten&Bv patb mtrucmmde af g olalmq:dslsrciamg 20rzimrm thel tbelgpositions

thelwpheB1 1Rk gle t«LM}ﬁ tu@fﬁl %h%%x éﬂé‘mﬂ@rﬁa% ﬁ% gatfhl A0

structure clalne erern I nsertion
mophied ndiinga dlr@tlglemmdﬂmemldmembfeinsmeé angl ed
simlarly to each other. 20. A nethod for inserting a

18.p! urpd bﬁrlbg(l:fias@@ BéHiR 1ihé RRE LA tod] fd?nﬂisiéﬂinghbﬂ@ol line to a control line

recr ece? tacl t a ?\glpita rﬁtr}g(t:t&erjxls gilvi"gﬁf{ lafc t r u er‘fxp Ithgstool further
incﬁwapk b@dn& b&[ﬁo‘rh liheibértios Qlitsland @ RERHL agerame poth stiéure

Iurault of control lines with a control |ine
NEAREBFTi" 8 wheel of an upper control |ine guide and
urging the engaged control line to the control line

19 ec&he spring; bidsp aenfioh ineins¢réign tood far inferting contrellie t p gentrol line

rec\?\% tad1B §t zm aH eldtd HowhathQRhéRle s 'cﬁ@xﬁed’qntéi‘alﬁlhl% Wik&h i Osertion
the upper control |ine gquide; engagi ng one

whé@mlfl éhe serend ipsertionewhie! pregagled sl de R BRES | i ne
wth a control |line insertion wheel of a | ower control ,
20] i na gethdé f&ﬂﬁﬂsetti‘rtgi apQurb iy ofieentedd Ninelo d donfroldinetrbeepaicie at an
ltqu:s one ot he cgntroL line to the control line
a 7%%8:5‘{ g'c?aéhsﬁff TACHBROW f or i nserti ng a plurality of
control lines.to a control line receptacle at an
al t eqpacatingfal rbuwelietof central pes ssppliedcrerm Aeemots seyras:m 20
wherein the urging by the |lower control line guide is
i N 8nghigpCdre O tHe@PMaralitytoT@oftey) ulheé with ﬂeoﬁtﬁﬂ ena& ab®iodRMheel of an
with a jlremyeon vect or towar Bu ar

uppdfgonFeI iR SidorRRraRa e haed ool Bnc b o ol o€ rceptace;

bypassing at least one other control line of the plurality of control lines with the

insertion wheel of the upper control line guide;

engaging one control line of the at least one other control line with a control line
insertion wheel of a lower control line guide and urging the one control line of the at least one

other control line to the control line receptacle.

21. A method for inserting a plurality of control lines to a control line receptacle at an
alternate flow path structure as claimed in claim 20 wherein the urging by the lower control
line guide is in a direction toward the control line receptacle and with a direction vector

toward a tubular upon which the alternate flow path structure is mounted.
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