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in trse center portron o bod 1eemoz43and:m Mann‘werrte sdahto or -

; rem)véﬂ hreen Spl sl’t’ hilsﬁfé d9t cap 41
by screwi} g{ ntf ’g 8 ,ﬁeﬁn ﬁce in Figure
- housi ng hdfh‘é .g ﬁ{d retal;ile 1ﬁ@1 lbdﬂllsd anaX| aI travel
-~ of the acheulatllr-lonaw2 (Fig. 5) can be removed anﬂ af Sﬂap rmg 133 moustleéem

~ 125, Wﬂuthapfﬂﬁ%&w“s‘é cappl, | utr#rena"gr{%%&gr% ] a;g sleege‘H’XJHb(brs 135

is sl rdalﬁf&’ g@j’s téﬁ“- e bPHe, R in g crlrgsg he slots
.‘ 108c 108&(1’%@; WHen(th dg>ftﬂe sc 'fe fbut e hognly‘ssséaéaseem (l;a‘ék asent the
: ﬁ B 10% arerin ¢heeglots 1 hferthtlnethe 1dﬂ¢d byf exetting baod merrber_
112 15 ffr

in the b‘f& &% ﬁﬁ?%?;%goﬁig‘:W%Q (ﬁg&w mg?' ﬂm%se q’t?{esd ;ﬁinzl-egr

snap. ri n:gn bé ABoved Lot thel 16fN taaeléle. tier mﬁtcheb@ramwed froe tbaeﬁghtteﬁxsbf cap 41, * but

e tﬁt“tttggﬁmf@g ﬁt@nt{‘t‘j SRR ORI 5%

are ret a'F A®7¢ éhd@f TN&nlanRdlar et‘ B71(Fige seal .
gr oove. IB a4)stea ckt the Seal test cap .41\t ¢hie tpharalitnobf albgst 188 is ou bbuwt-,ert he ring 133

,f ﬂ'g gr%ggﬁw éww%?g%tgugbg (%?5 %‘Pg‘;ﬁowng}g %ﬁfgh@ey lr‘lt gll gnd

the rel atInV o ITedK thaphsiedivokeal rearesaummtz o:iLt;hsslra el127 pressgd! € 42 are

| ocked t cap Metose?ibunﬂbéub 4t 0@33 (FMheasamheanru cqelk3§evgqn‘li§l}e a cap 41,
but t ismpyed fo ‘E Y i nd the
ring Bsan rr%gve Y253 Fﬁ ﬂﬁ"@? ‘fagf s ¢ eas ‘ham sui?fffscasﬁ’ 05 O?om t he

right end of protective seal test.cap 41 fromthe bundle the connector 24
‘when the connector 24 is 55  hub 40 (Figs. 2 and 4). Wen the spring

di sconnected fromthe bundl e hub 40 -and 120 plungers 107a; 107b are in the
slots 108a, 108h a new seal 135 can“be installed. (Fig. 10) the pin 97
-extends——l nto the bore 62a An annul- ar - coI I et 137 (F| g. 11) havr ng a (Frg
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agai nst the flange 46a of the bundle hub 40. body nmenber 112 toward the

right also This locks the right end of the flowine noves the annul ar seal
135 (Fi
the end of the bundl e hub 40:%"%
al i gnnment Movi ng the actuatr
seal 135 as the seal .crown 126 furt
recessed away fronrthe right end o

undl e hub 40 in precise axial
24, and the without damage tg the
he left (Fig. 14) causes:laS is

urface 162 on the actuafilg
126 to nove over tshe

/-:::g;;ébody :Sl eeve 119. 1,59

surfade 148a gL et JWOHe GIIE sl fatldl HAE Hathl 950,07 Tb TSRy T dog o
10082 1ot OfOFSTT e fhge ﬁwpﬂﬁﬁﬂ@eﬂF ogrhﬂd "%4 gﬁ{e flowine
(Fi gs. 14gainytith¢§ nw\ﬁérroftthrebtfnldla b:éO 11b¢dnn!;bnthqnd123t 41 vwgltt ltohe connect or
fI ange, Thisdockadine gtsg? H;i“t?nﬂ ﬁs iﬁ etsrar“ 51 1b)cﬁ'°<§?;fen% t he
bundl € hifhdid B0 ‘itgﬁrems oGb theldothati >aGaEuRUT Tace the
fir st st sijhoud Aatdadel t6 BheCsea I35 b esEallg crdwln)lzsammeﬂiﬁﬂuﬂéﬁﬁmm‘wrsest he surface

148a" and&‘&ié::;‘ ‘?fmv@d right anle)frl l?nu@fa f?spﬂttheaﬁ 3 n surface 165
on_thg a ggg 124 ,,80 1 ad ?’ vfa ‘on the
§11 des OwRippidifindiilignmbht wca&‘éhiﬂ%mwag Pavidnis 16y Qerihicata andTm 5 action
forces burr cabas 44 &/ h&lﬂdconhG&oﬁﬂal ad DOt A dcthhm)nfc %ﬂ:&&bstﬂh the .

flow i nel%(’?rﬁ‘i@é?férthc bur ﬂfslee Bﬁ&?g %’;4( 1$)dh fugfeecner agai nst
16
et e R ﬁ lg%%ﬁeago PRI s 10,
_ nax:rvak yvea & 46 OWlidd3 Cove asm& henC b¥dde 14 sl eeve
124 85 ﬂqwined:tuodlem,bmrll’mstdmorbtmc&se shficest O162nghd ey @rd Gacthhelot)@lft t her eby

drawi ng ¢ e‘latéthe g&k Wl WO ’gbsrg]éls%%i}ﬁhg dog 1%‘%? r t oget her

(Fig. 2(;-6 her ﬂlll theﬁiéw 8{2& Odh’S nmenber

112 furt bﬁfneétﬁr 24‘1@1t]|i lt unﬂl@ hndve 460 1he 1eft | therelsP dfudhgf fh@ﬁl t he

forci ng ldekingetlie 188' ¢anghttoy eiglarmtst ftahESQthrB‘&etth!Eigl mowimgehe 135 (Fi g.

1 w0 il SRR S SR RS o s

to seaki Byl @Hﬁﬁ% 1—%%%1 11) so thatt :lI'e alfhxsseﬁi bet ween

An annul aé dmigeeb sékadi b, 134. 15 ﬁrbh&deﬁ hﬁgﬁtm‘e&l ﬁﬂlﬂﬁﬂeéﬂbet@éenand t he

bundl e h \Alhgm 1%%' Alﬂi fgsdd) 15144th§f°mm°euectm% ang thebbumt@en the |eft
t gt

d of t e £l ow 30
e Ol bl e ead Gr XY %Imél Elﬁ%una@ e “’ﬁr%ub it sgnent

and the afdthahitation cEovh
wr th theof |thnl\l-dog9544)fls taheadd;b tlatdly i dina cmardctai 24olnbma¢sdh nlaﬂ edmellconnect or

24, incl gxendi ‘-’g (He.| ‘@X{“ hdl 2178610 d icall 5) having a
portion JEAY ﬁf % E@E g?ﬁx m’ﬁ B al ong the
“out er 3sdg@m Divhidro t& g1, Al thss dlinsie the! Aikinélprididd3 'a€aen of the

surfacesr amwmtmrtslln doaisra ir t hretatl tdhgmentrné ﬂlurimaﬂle Wbmul e shoe 35

Sl I ght l y OOVC qnéé.;‘eangwﬁ Il?oghlt ! the P@ egglngle WE e %Hl dn1§§0de the
funnel ploEE % ﬁf'f%wuﬂwau o (90 B) a0 o 8tk Sarf® gﬁ ? pai r

r ot at #®nednnedtorgANETL elyltlitiped hulp oDfhe infulcsh6e 35 tR& beHaty Hvg 40 isanges 150,
- 151 40 the? @dmﬂﬂe Hmﬁehsb wtbd |mtl@1¢ta ne\3 A@@véurmﬁdlulh‘werebet ween.

t he funn ?gsﬁ h;g ‘\ﬁﬁ{g % f%k)'qv‘é?‘f kf'lh “f | owl i ne
: h hr )
472 (Fi Gopesatidz0 % tsf o@nmu &irles % % A%muptﬁaf@qas A(Fig. 11) is

secur db nyglua 24-15.1At dfe stle afithe sainoentashet hel %mdlmlléwdow&ﬂ ﬁeleﬁoma o the

| ef t endsed{ng; per Figshib apd B) tilhe en &‘F‘? funnel 35 As the
bundl e hff o ?ﬁg c:ﬁsﬁ‘ﬁa‘gq “&%’ iles further
into theidy ¢ hdlGatioR Yeréwiid m)w trpenmegsz,mgll nal Bt \is of  rides
al ong 59 hiswaxdhf against1tB¥ taphefcthe ﬂ@n&tle% deferead i of ghe tfaps! §510’Wn= mq:wentllial ly in
- the bundfirsbyiling thatdops {Heasbpwaza | qﬁﬁ;@% j&ga lsblgjie podby At the

. start of lﬁﬁﬁnstﬁalactuét%%letet@lﬁl M 16 ﬁﬁd Q tlleé:.} fl 110 setting
oper at i ofctidtios) Srowh 126 (Fig. 12)ard Meved@hd drikalgporign a6 bh ehef fuandl 35 fHean es 114

and 1éi)atharleét§ sufaae ¥ enithe actlmtnplau rounfeds iy wltm%ﬂiomaﬁtéelptomcurn § ers

i st ance$] wey 1 a‘cE:é{?trl f cemeer ﬁﬁ%%sl%w 105 Sy E%né ted in the

cylindri B& 1o(rrgf5th9@oggt et KleQRs Bindle (Fig. 1) of

Y ivatd, O\ Eohti

t he f unn®he cadasurfabeel 550as mdmﬁladi r(ﬁ)galtmd thia deft epd (Big. 1) bfathé fuam:ges 149 | ef t
end oﬁotﬁ’edf’&rfﬂﬁﬂe 1435°th @SP Ff F!°P|°ﬁ P44 as
shown in mqf é it malg;

springs (4adhaus sur &SBun@ia [hu eﬁ@rldlbaﬁdbqo sl eeve 124

and t he mqgve %datmsw@mjl@ dnube ﬂ@gentneirhefdneelé | Tihg protestivesedlitestcapr o 126
(Fi g. 6513) 144hegebyguayipedhs flages Harclopsite i gh 2aspther be Hempyrdndiowhns cofis é%w the
left a cam surface 159 on the actuation rounded front portion of the.:
protective seal 120 crown 126. presses against a camsurface test cap
noves agai nst the | atching 144a on the dog 144 causing the center nenbers
170, 171 forcing them radially portion of the dog to nove radially inward.
out ward V\hl |l e the bundl e hub 40 contr nues The cam surface 155 has rmved
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adj acent the bundle hub and the two which fits around the upper portion of
t he connector elenents 24, 40 can be |locked funnel 35 is attached to the
base assenbly together as descrl bed hereinbefore. The 184 by a plurality
of channel nenbers 193. 5 groove 181 and the | atching menbers 170, A
hydraulic cylinder 197 (Fi- gs 2, 16 and 17)' 70 171 are considerably w der

t han t-he—~t her provides 'ﬁeans for unlacking the |atching- grooves 61, 67
and 68 .he cap 41.and the nenber 170 fromthe grooves 181, 18la hub 40

so that e gatchl ng nmenmbers will. (Fig.s87dn the bundl e hub 40, The rig
end not noveTMCEtE WIUI;I luuve - "'ﬁ%‘; 1cc IIFT .ISZ_

1 . :
connected to aPECEAr }Ga“bun? J‘H%ég%'(‘t)‘@ (Ko gﬁp % wrythi ch
is wel ded or- om &té, q:an OlfieloB5Vik ﬁi@acuaf no&hcyba aisuxﬂﬁl‘y ons
i.e. to the -btogeige iBZlescﬁhal hafeinba'ad (he t 184 iyl pleralityef thagug! inreabors 198

40 |nto thes h pwulsllemd: M%'{vﬁ@mbﬂﬂémméshm Taﬁkca tn w(i 'iﬁlﬁl ﬁ%
d_nt ing:

posi ti-on adj ac ﬁgvgmé“ %mﬁ.'ﬁﬁjt T oleat

connect or - 24; qleplta@ ag e\ﬁhersrm €Fig. 13 th thE bendlelhu b4Artme ght end

hydraul i c 15 saahmteestb tlmpronggrqo aces thet lindgr lﬂealconnﬁcte Fq ﬁdeqr 7@ __
( nect or

shown) is sl ning -._c %8 ‘Eldg‘féﬁg
to the latchin a%fé\%@ W tlo'g%het thg dt-gtmot' sam - and

seal s A shea nélrggrte a‘* m aqiacen -1? owm fj whitk i€ comnextdédoto the mms 24
and 40 toget hefind bepnectomi4i eltme# tht?ﬁo 'Eﬂ (Fig 1); - dngther hydy %

bar th
rel ati onshi P sgbteptieanfhdeplace: ﬁE&& ﬁ “\?mhej
tool contains AL ﬂf,ﬁmg i ﬁo‘glﬂle ¥ alsoneA;gqr ?%Eﬂ é(aig;\.{oltsainlﬁ)17) of
connected t 0 O#R coffectbe cletests fwan gather N ghet hammg elr 151 mnlydtand paigf of

<..

evertical ne r i t [rgla 1%?9’ met gh'hay
Lot he. oy ooy ﬁﬁwﬂg@tﬁese%?sdz@@tha@f P'%ftt?‘ 5 tﬁt‘t&w

g:o
connections ar a,e\l\cﬁi, g 1881 ,,q QT MbiRedCRNEC laf Gatt ZD0OVIE cat h@ttllm at e(u)beﬁgus
none of the cosurRcé after tﬁtesubmatcomaécumnmrgvemé OTM_ Hvige

whi ch remai p_omom eteée'ﬂqu,o ﬁhQaP?Pna s %e% !
R o i

each 90 po - %°m&‘}§o Ulghini2R Watvken R eangat ed
nenber s deter| @86t

& ' 19 il thetwaerwater. = 196a; 196h9ﬁapmm5ib2(15? Bhepefrierd05a,
205b. The left- émt Bhaing tmln“%utcbldts immle (frilf ]

sheave- fra qqu g e 1;‘
176, from ¢ ?gﬁﬂﬁ 5%? st ysft&u éc the’;rgong'hgeﬁ Exlgkes. 196, 1985 aRd

i nt er connect ed tI{eOcrass-nfe)ﬂbbﬁdes ard(fonndated o ias cwsmtem adlis. bb@tlweéw amirclevis: '-— .

plurality of cmsl&ﬁewhelrss '.1#8 m%%@ tvﬁd clewsg'i‘?.-}} _ P i iza%g léf 196b

andathecg)srulluﬁ %)g‘% ; ~ r lda&pw
210 and cl evi s wolbiisy ths CJﬂeatnS ‘ofUs eclbleO dnieawsawdnt hed talt.'ﬁe ate;u7) on

t he upper end aaﬁeetemto] aZMachmpporg plagiotm,t gneamhgrsf 196¢n Il Asé& 18 'FWe and.

‘clevis 215 (F ugface Yo lt %

| ower ed i nt Y!Fm %‘t%?%%"% %ﬁﬁs °£g£§ dqgl et IBchHGt&thﬁeOHOS

by-' neans o Qoolc@ 1Ethe @hidelinéd 3% (E@nzyeﬁtdecbpé:etutgmsxedwshgm adFigmerchWtaed to

a surface supp@nidemistatl&orlm inte mpeking: D%&m oy ? gﬁ“ sa‘l glssuch
A ﬂ“ ’h"i’r v %%‘i 65 16t

as a surface’ vq%@% n%ﬂéj&grﬁéﬁ ede_ ! 2

limts the 181, 0 z{s.ﬂlbf—yrletlSS\ h'i.._.ﬁum/@n@hetmmg oio
the sheave framiae dyfindrical pornanmrm ﬁnﬁrﬂ ist hig) hasoone ciid ithareof tdqunected o thy

The sheave frarmm!b@@dlts thegysiidad! members 426 afp TlqvisAl8 af

(Fig. 2) and Y o ef B n2

12a into worski "6%5'7 vhg% rqg ol W) 1T bt1299 ds. eonnb@ed egxl 115 3
astride the furmsz(on woéf mhcbgesh_i;;ﬁﬂ' : dhenshgave Yme ted to
an ear 227, 16 aandt _ 108 fF N~ aEg?U g‘ )bel ng .
wel ded to the 4o -g : ;- GRDDY 2 :

assenbly 184,5 a o'wﬁ)\ﬁ HB i ihedaseassem 10r184 9o

35b of .the funrveie mnneclai) tohthe: ammmdwm e(ﬁfg

the vertical - ne‘ﬁbgﬂ lock gh fr“'é’che ﬂ,l nto g;atﬁ '

ﬁ ea oia t_h?_

runni ng' t ool . FEn Al g 3. B slot 217
| ocksabr ackep?2 g.ena'raa kysdyoﬁ l.azmtq_'mrewedte‘z%
frame 195 in tmhltqgeri&ltas 3j b5 Big: 1'6 _A__"___W? 2

ne
S

aiplirgity ehd of

tl 1

e

posi tion. The 8%%%—%’ tg%t ﬁ
shown in Fig. uﬁifﬁ

, ! yoke into a
d'_a pai r of arms
or other- slidabl:
the ancil lary gui’

nnected to the
dehase (Fig. 16)
”’75 into a 231
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oty gadetifle 13¢he
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t he yoke assenbly 221. Power for noving 204, 185 (Figs. 2 and 17) convert
the vertical the yoke assenbly 221 relative to the base pull of the wi nch
on the cable 42 into a sub .a pair of double

stantially horizontal forc __’II ng hydr auI i c-cylinders 241a,
241b (Ftgs. hub 40. and pul |

nto the 5 2, 16, 17 and-19).
The hydraulic scylinders funnel .35.:The.:bundl e hub 40 is noved |nto

241a, 241b are conmected to the- ba unnel 35 until the latch

.menber g senbl,y 184 and to the yfj 2, ,‘and the 170, 171 (Fig.7 1) on t he
fu.nne‘T—n’%E M) | comvbittiveRicel droove 181
in the bk\{éi eﬁﬁﬁn gglyrgig%gf&rdhog e6 ot égﬁg%fe ?Hé&a&l be2 pasupor ti on 224
of the bu vndem uytaepafrumwbleS tanﬁ_htlyyholﬁontalhbr kretl:es B'mtlbl 221 by a
pi n 222 astin yd ul é Eﬁl ‘% 96 ears
223a, 522 t?la gﬁ %ﬂ, lthe ‘ g %‘&Hﬁl lng ot her
other wi s syl foQhd emxxan . 17q,r1opm1mth mﬁbﬁmo ntamltb the hub 40
are The yﬂkﬂemﬂeh@hﬂﬂ@@ﬁgs ol area groaye 13id éE'ai ki1 is now
adj acent © lmoathCtea 0 thopie RDE g%ﬂ Brg:ol“’, “@ % ¥FI s 17) on
the stea %}k 2? hl(ﬁ'n dr8weldéd orC @rﬁw I117()t
bundl e h emsd:amna:te theyekd 2a41y 8 r eLuaptMltadﬂi’eHubdﬁla do s

251- 254. chmseypkct Gisidné)lﬂ?@w n 245- 248

A o % %tﬁ'é%ﬂ. A
Jmove ly g@war d
’nto woéﬁaﬁ)lﬁcﬁ eg‘ct)? 15311[ F%Ié r tolde ﬂldiﬁlhgm ﬁﬁn&oﬁ)ﬂhl TRl i cal

connect orthel ghe Hag: s abmldlerhub mt n@npwbn d: htlh of the

246 m@ ;
f unnel 33adia y2|@watrhe jﬁst l 1( d‘-’tt 'i',% alwith the -
nar r oy gr"g o~ e{@[ '3 ‘ﬂhﬂg £§68§ ot > gyINNi ng
tool Can thé% m§ olékgrténﬁibfﬂl ctl all porel noﬂ’tﬁd’\fuﬁﬁﬂlate t hese

el enent s mampala;e drcsmehempnts, ,Tmmqu,r aubiThea &ﬁﬂ:&arﬁ’s@tb&, B41g (Hig)16xli sconnect

and nove d@qq@mgq:te trgove the t'g #-effdeate teutendrdeotﬂw bkeol@smmlﬂﬂ)y hydraul i ¢
ram 2 cog'beéee gk@ okt f“& ‘Pﬁéef z‘ ion, {he ggl tion
the 2 Qﬂox&s Qf i to1@resdeshea tes tg Ogs 1-254 in

t he I’OOV@llﬁi_lCal 30 %FB,S@ (édheatpﬂt aﬂ M\a A{?ﬁ% l‘f’c;}ageﬁ‘%éf&gggeiﬁépgdﬁ;l : 3
) i th rd A KFig ercy

t:he test radjglly dokipasi e B8 (Ho

i nwar dgand EE:%{ %’J&ﬁ“‘iﬂ@ﬁ ih@ £536 ’mavg;l;lgﬁﬁlec dlmalﬂbm% fFagnQSSndax nds t he
rod cap 4ﬂc1ﬁde9mphiaaf twhdg eogaumﬂém 8) aﬂiﬂ‘e "Pt?tf"G cPlhe ore 41
Fi g. m %%( 2& §6§ of dra y'bﬂi" %c ﬁéﬂf ?g% F1 2l movi ng t he
cylindri %% " ex gs 263a,
2642, 3§)c:,;éxav£g hfh@% f{i‘laeﬁ%%m e Y e (a6 eyzsseab SR 19
and a paitb ala dﬁxeduuoltbcherZgoo Imoved tp therig F 5.3 ang \109

2682, 26%*“‘**2 tlt‘z,tttz b %rtg“giti ?ﬁé’m o 1)
bet ween t %@ g{§g‘ the & ext ended
p03|t|4@n onn edna giler 5 ﬁsdnovﬁdltotbé t he groove

1 (Fig. tur)pxstnntZIIherlcgﬁbkEol@@% hethumtgﬁ 2 !anli Wﬁﬂl)&bﬁdd E)2 1 ﬁPWFIEQG‘ 05 assenbl y
221 m)veg’ %’;b i a%vet er 269 ’W{g é‘ s
connect edy & BRraol oAMdbl 27BN 2 éaét io%ctl

tdbﬁen the dog
ald d%b lzw mnpecsécnb theumnms tntne from ithertyndle @%Ihme m«m@bly 271b

The pi stcsnmlzi? nagti @, sexb 2% ﬁ@t dg@%vgpgegleft 5here
hydr aul i ,3§ga E% sffg;f L fﬁ,‘g Mlep% |s m)ved

to the th@nm c&TdQ B the! ruk gauist) thha:topthﬂ) (Flg 7) 'Thg 2) with

t he dmgs cffﬂﬂe—sﬂ‘ﬁdulb@ﬂﬂﬂen 5t lzﬁﬁend 2iydpauli¢ leplindynd g 1§ §9b and
t he- act Lﬁtlhmﬁe@#l@b%"é %Oc%ﬁdeft’%én%t uffFaEﬂ"fl‘g g‘: 35517 alt fve to
the dog 28} PEONI TS &Fa!ngn 8 ﬁQthYe?eail gﬁv ustwe 271a,

hydr aul i coyadit h r.maa&moﬁ ef1ow-0 C kdprd ls_tr ayamsitt wseo bythest cap 41

45 doj 26kacemectorohaod od lpdc tthee tweg nP

P p 40. The
yoke asseifnertisg %Ptsn@ﬁﬁ%ﬁ' in g duiy g lﬁbojw‘%fﬁele E énues to
nmove 10o: ﬂ% to%lv?pIS(lEded u;L7 he ‘Ql’frixﬁHTD)ﬁldWa ovigPihacesng t he seal
separ at i Ngpetdtiag b@ﬁ@cbnm aeilhry eap 4llankidte ifame S ewmn &omahe 24 (Fi g

1) i <60 flPaefmlft(F@ Bl iwith sheshbave ( aaqqd9 %the iding spac o
tOZ)I ! 175. m 11 wor #g‘i{@%ﬁl&{g ‘%% E.‘on%l%ldfg‘ Hj’ acem:gl_ﬁl %E%v}léo;ﬁtgh;unm ng

~structur eshgtm fagé Reksdl 0@ npind 7. 'tnedfyanahmaamy24lmderbe(F@4ﬁ) 248 (Fig.
18) are oibowésnenpmmattoodmhmmnhub%nsa@eﬂe@%l: F’t mggﬂ thl_se'pk? gﬂl 6g:au5| ng the
| ocki g dexied imsq thecfunnel 35. The shegveptWseft! L [qight (Figs to be

‘rel eased fromthe groove 67 and The sequence of operation to pul | the

rel easing the protective seal testcap4l. The bundle hub 40 into position

adj acent the flow cap 41 is retained against the stop 220 by the 55 |Iine
connector 24 and to lock the two pull-in cable 42. connecting elenents
toget her |n a flui d- 6 Thehydraul i e~cy| [ nder 209 (F| gs. 2 and 120 t| ght
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8 1, 596, 782
8 until the |ocking dogs 251-254 nove The present invention provides

appar .
connector elenents into the bundle hub 40 to grasp and 'hold the precise
axi al alignnent by securing a first bundle hub 40. The bundl.e -hub 40 is
connectos. el enment in a fixed position.and 5 unlocked fromthe funnel 35 by
[ J pulling a second connector elenent toward 70 the hydraullc

RY'¢/ 19% to rel ease the the fi rstlisy,mz cabl e connected to, the 5

g menbeg gy 140, 10kidg Td é“z%i‘ﬁzﬂr QQVE  IBRTRdeL s G Sﬁﬁ& . ?1' 3
the second 181linto the ooveng% (Fliog2 3)'néar the end ‘<’)f for mors‘ﬁng bt gov o I§»'1Ell‘1t0Th
ends of the tV\theEhun bub I’talglras ahdirmdetAéLaprem&IaxlélFalngnméﬁ y smnngatfiast

el enént s ar : ul? r‘ﬂo The kpadleohuba g iex CRARARAr 9lem vea

axi al align n% i jﬂﬁ ‘E‘ﬁe c “lﬁt ﬁ'{,ec ,g "zﬁ gar e
hub 40 (Figs. Ktchi m«mt ge@mkméentdaef &i&d:n fmvyaé
position wit h t8ie eft end of el enent S i s fkomeddr slgments The hedseofdﬂledrbvot he

the hub 40 t2Alp 4 (Fignis) Spmiselan eementygre glameciintarerisg- tjght .
e b 10 ) g " ATy, (T :Enms

until the lat ciudrng]tdm POLPSRitid eldment oWe Qgainst Wzlﬂéﬁd

| S: - the hub 40 adJacerBOh rlehtvexdldfjxae anbenneitd tm@rbuntﬂ @ iﬁhlbdMBht 1.
Renot e- controlﬁl‘e‘tﬂl‘“e ORPaHY un Jgs uFlae y SORRCEUANS'  position. :
nection appar aiiod @rn@om Sk, BT BB 0. e Wecking fogs 251-253 age 7

rel eased conngreweorssa aﬁ:ﬂlhdld&ﬂaébﬁﬂﬂélﬁulfi@m’fpl’llsl Remate2ontrbllcdMm loddingr estve- 68
Fig: 3) and' HES pqsmpst connect or nntmpedpmatm@r@nnmbﬁna fevlinans
F| g
r£9¢

( :
241a; 241b ove éﬁ‘ @% FlFa ???tng b, o8 e?%%'éo(fn@aelaa%é“ or
ten Frifdt f1 eaﬂ Secortd tohketdr da g5 .

nounted 8

second fl ow | nehe dodk qugnz am F1 t e agé oowenel gecoﬂcﬂ.]lowﬁhetd’lp.lll@‘iﬁn-

cabl e; neans f%ﬁdac qvA ‘% l!llthe‘Fom- s fmheon@ @apul 63b are
| ocked cabjse Elﬁ,“{ 22 ?er_ trig & ang gaid %ve 121
by the hydraul ¢yfind |zman@am1ryd@ erlaﬁl@ sanae mism ulsaig it doHﬁ 2p8a,

268b and t he h3dde,2d14 are cmated;m mlove mltd righh tosela. dessadldecsad dolinectet adigmmentt or

90 24la, 241b %ﬁdeOfdt?ﬁg "m?% w%o @ﬂ? gpr into .
connector; sl i GRpE ?g}bedfé(%t bpRdie it %ﬁ?ﬁ- °n Yg‘t @gj’g f or -
guiding said fi nmtmeomymmarcynmﬁ 93| 7696 b ﬁneeuafi @fm& b@shwb 40

axi al - al i gnme@ﬂg viPX hresm@ds;fbe@h dmdmbt oad,la@nt '(hilsgiondtt)nnector for moving e

as said first flg gAes Yt with qfﬁ"d’ d 269a,
269b  secong cgmﬁr%?i@g%‘éggﬁ oo z(d%ﬂ@né?;%k ﬁ“ﬁ pet, 3 gd and
the hydraulic hyﬂd;uﬁcam‘su ezmmami oﬁﬁlﬁéted:t o©snnE@ors rtogetteg té aﬂsct amad ugh?ztno

ext ended unti. ltOtF@ Yanertaed agsinsh thnges mahtp bn;éwgélghg ﬁ;ﬂ?g@nﬁ# %64
264b nove into Ml s G758 27 ai g Q. ns for
35 11) in 4Dhel9 a teﬁOtBnlﬁss\k fhegégt%u E? m@u &nSafo Eélai!m

second hydr aul dlesve mnma agtuaznoﬂ bronwe rml (mgc o] Mrme¢tadn acﬁxempnsitmn aftércgldﬂilrser 105 o]

effect a flui dl-l'! ﬁié\?ﬁ‘iﬁ?f P pgided hénto axial
rel ationship bk & j m dI"1 _;gntsoelcgg oL, .
2. Renote- Oﬁntil@ ihg@ the dhastibi: Gupparire s 49 <Rimea %Bclénﬁg

connecti on appectet &6 agmst:dha lelftemid |of1the lbandie | indldding ara nperatée maﬂasbenheu@am)me

t he actuation 'ﬁlffg?u g, 2f7 r i npulkig; Gable;after saéﬂ @@'\1"6’“!2‘5“&*??6 t he
oruat | on b pup AR 0 28y TR e o5 Cohit ol 51
105 11) to snheconn@t&r elbmks 04 ahie40f {ogethérN enetitn appifume@tcm.ndmaﬁcl errgui ded
into axial necw @ ramst 241e,n241H anel| elallmub m@udem medns fomrmaving\issidh Hai d

second connect lgfegxo Jh?'%g % 4 F t ‘into xnally aligned *
Renot e- cont r ol ogﬁzszilz% ir@%ul%ﬁ?r;ﬁ mgﬁ?f‘:zg :Eg n{atfds “hamaé igﬁﬁe@f?ﬁh&hﬁﬁow i ne
con- nect|56n atuaﬁora&oaﬁ #i6 il thedéfaii postionect or 24 -agai nst-the left

end of the bur(g{gell)p?cﬂeudlemgalnﬁérﬁs dsgreibeth | e5tnoRg1g1%¢e§' We@lledsapwms) fonbl200.
pul | -in cabl e MHIHELR o 1458 s S0TBRC L, hé%‘é%%a étiimﬁ\ﬂ fhagr2a
272b (Fig. beez"mmym frsRAdhd2Sdved Ofbnn rxﬁ&iﬂddrbH a'séohd C

to hold the0 1211, 1 Re(Rig. eLla;mhe rroindu@ltoot Ilwvl ﬂowimecsmd aﬁﬁratu’s@nmpﬁdingra l&nnrents

24 and 40 tog Zafrs’e |°é‘hb ene@rcanhfm egnmcznmsan ullentlﬁté |
hydraul i ¢ rans "ﬁ;ﬂ% ﬁ'f (ﬁmz galﬁng&?;lge ﬂmc‘;ﬁfﬁ\fin %Td 115

extended to ﬁﬂéd ise® €6 m@@&iﬂle&b@d cdnﬂ&céoﬁmaéﬂ

al i gned 263%# (®2g. 19), the actuatlon s| eenwsitib@/pofmehmeane foy ageinpseid millk h sai d
first connector when dogs 263a, 263b are still in the groove 121) said

first connector is secured in said fixed 55 and the actuation crown 116
toward the left position. (Fig. 11) to set the seal 135 as.described 5.
Renot e-control l ed apparatus for 120 herei nbefore. '
connectlng a flrst connector nDunted on 13. The Iocklng dogs 263a 263b -

P o, r o s o
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8 until the | ocking dogs 251-254 nove -
apparatus into the groove 68 (Fig. 3) near ving two ;
connector elenents into the bundl e hub 40 t‘mgmlmmlg the preci se/
}x-ka‘f al i gnment by securing a fi rst bundl e e hub 40 is |

connect o lenent in a fixed position and 5 unlockéd fromthe funnel 35 by
energ|2| pul l'ing a second connector elenment toward 70 the hydraulic
,éyl inder@“¥97 80 release the the first HW87®ablé connected to the 8

/1 at chi ng menber sunlir’ Ghe Liddkidg" Qs h€1-9590¥%Rve J€OIMRIpkdsént GivBitidh pedvidenigpparachs Of
t he second 181. into the groove 68 (Fig. 3) near the end of for mowng:mmeemrmtoelebmm intfhe

ends of the two te byede ﬂ% old the, PrEAHY axigl; glign %ﬁ(ﬁm
l ént f' d
el enents are gl 4 oL eﬁ%s"?gﬁf T qlgl%&g SR A e
axi al alignment gé€ @a@@ad i@ reley ﬁ&Elb ki gpble2)comcted he tjlqndl e
\ Yy
hub 40 (Figs. 2 lam}asg membeas &0, m/a‘yoni tlmrgrdohe em!ne@ﬁc ? eeraﬁ rsgeond

6
posi Lion wth {8 LL g m%ﬁ"%ﬁﬁ oL Fhe: ,a o %%ieme7

t he hub 40 aan l§mﬁé?nt ﬂfthVsb iﬂg el@ment which

fluid-tight f 21l magcnmaeqiewunaé 4o (Figd) 2 Was Secessedlm! |fmm tl$5endnoﬂ/m¢ent
conti.nues until dndg)fowa tmwbleﬂs 19(7@&1 017?;1°m§vté i “ds SWHET VE
CLAM IS:- the hub 40 adJacent the ri O|Pcf°Vhde° Biun}ﬂl

1. Renvote-conkr o,J:J, g?enf Hﬁﬁlogrpzlfng Qheslggyﬁ,gly |n this pOS|t|on
nec:t'.l-on appar at uBerhiers A@0YPiAt moge fihtoWh Nneid TWHAITolel —251 254 ar (—:80

connec&W%slSleaﬁQj hold m Juodle bunPi s Ram2t9-t°°tn H't? ﬁ wlm'68
503) and hy g‘gﬁfé%céfﬂ LA PSS fi” B BB [ aitbus domptin

241a, 241b (F09.fr dullist ne 165 mauxsamn emameuieor
mounted 85 the damsmh 241@ g2253 z&ﬁﬁybd(nﬁﬂ ﬁrslgpwmeeasmnd) unged 85

second flow ine Qﬂkﬂg r g6y Qn ge Sin
cabl e: means forpd ?iél&%‘ﬂ eé% ?%;lﬂgg : ﬁé&f the T é%@m ﬁl%e 7salg§'l?th are

| ocked cabl exst om ehegeg&maérm eenﬂheeh au$'|al dlo lmesbov%-opermtetbntehsf moimg 121
by the hydraul i ceylifdens68aas8hro anmedlsrréaﬁsﬁuﬂ-m cablsy# ﬁ'fﬁh%&ﬁ%%%?

zoab andthe hyckBEL ¥ &ggamzﬂ%h e

90 241a, 241b arg Otheheadik alﬂe&ﬁ connector
connect or; aI30g s ul)encbiﬂ?;ﬂt et |9ne¥6%8nraecsa1$tf‘rﬂ¢ortmcwm E)su%gmdssgfdor
gui ding said firsd icjqyht A héfﬁ% coapRy %%at ;lrggr?b
22l "2 anren: &AL P et . daread e g coficcls T ot

as said first cosyagCleds mawy fto hevg% e ofmes Babit aodhectos,ydndndems fa69a,
269b second ¥onHgcinothe aowlatealcormeedo; mam ¢ aldl rstara de%t ﬁge‘d'da

he hydr aul grainrams 3l as 340 b rRIas o Pl uid gy
the hydraulic %ﬁ.dﬁaﬁ% %af?‘]mgcé nﬁg&lnge §§ relatu%ns g\&‘bg@/e i eég}}:t of

extended until t bite IcR&t Jlm endwifidea,

264b nove into t 1gr1gomra1|22n(nﬁl y,_a,cmzﬁsaﬁgl e rcmpmmsasclalmdhmz&amsl for

35 11) in tH® fl%vd;r%z rgetr@chn@ctl:ove 2k, aléég%onc%??ﬁlgggbh fqu‘;EF{ tﬁda’ i 405

second hydraul i c 224 the actyatipn,c t etn id

effect a fluid- ti&tﬁ’ leegﬁ e%' gﬂ%ﬁe’the %%vlme 931 Cdllgr{m;ﬁaw&ﬂ@dlﬂls&oﬁclheonnector
_‘ionshl p betdaeribedidreiobetend and. prstiaellye hdib Re@note-controlled flowline con-

~connection appar

ot e- c ot r@igh@ thef tighpiend) of it %ﬁ r J§FY ?P&ﬁ@t%ﬁ%da fg‘étg l@@;‘g
1 let id 110
5 PACUTb O P 108 PR PLliing mte rgtic o deltntdd B
the actuation Inqblzumengjdmﬂasarﬁsomaeyw (Mg aﬁudse‘cufeannslﬁem/msmaa and the

actuation crown I97offaug. tocienremtied tprholl fhexed4. d%antqtmormoﬂled

105 11) to th® r¢ gctoq l@wp %h@ldf eH‘gr, ion i
o o nec e T HEAE T e

second connect or 263@eEigr i) etk &i’aﬁbrﬂ eefvem (ehed epga@emen| with saidJirst connector when
Renot e- cont r o] | edbgsfzbwesnere gitinin tlttEgrOQalI; ﬁg dtfﬁé cPRRFRtor #rfgeugtd i gaid fixed

flowine con- rpd 1o towar sitlp
the left end of %%m 513?%% afu%l'\ ﬁgdiﬁrteans %ﬁﬁ&%ﬁ%ﬁst og{ggm%"g’éfﬁ%?&t l%(())

hub 40. F3. The locking dogs 263a, 263b, -dng epdbif @ Gt Bowlwaivdthfd sesbnd
connect or has 22641FI6518H mramoceqrfamthzz VCSZ owl?ﬁ g“b‘éé n geesnd ofj2 pegond

gratus comprising a pull-in
fixed p03|t|o ég é an taf ![gg:aggtf
ncillary

conné tréf said pull-in 125
Remot e-cont rol | e sb l?b) féofactimthe I?a@dhr}%Ctdlble&b&ﬁegécﬁn e 40 the free

t oget her, necti omeappanss (Fi. a5 aed iemachingrodl aindh of eaid \iitstl eonnpgsorh prc
rans 241a, 241p febe riflled toitBe sepchriase Ry thesies ‘P‘Ei’{“ ﬁvﬁﬁf: '}%@r m dg

.-.n

to nove the | ck| dogs 263a, second connector |nto axi a
(Fig. 19), the actuation sleeve 124 (the engagenent with sald flrst
connect or when dogs 263a, 263b are still in the groove 121) said first

connector is secured in said fixed 55 and the actuation crown 116 toward
the left position. (Fig. 11) to set the seal 135 as descri bed 5.
Rermte control I ed appar at us for 120 here| nbefore

. e o A~ —— [ I SN ~r~sest
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9 in cable and said first connector tovvards precision alignnment with the
end of said said second connect or - ' ,

and guiding said first connector into axial 5 in a
fluid-tight alignment with said second connector a h t he
ends of said bundle 5 said first connectar nnveslﬂuﬁﬂ I! and
said flow ine connector. -~ 60 second conneGl Ok, oeams § or~ cl anpi n

the 11. A nethod accordi ng to claim 10396,7182¢ ends of said first and s&id

second con- "TNGhL bR G RMAT A LoRMctbr $6@rds | predlsib GRsaRMA WRE N Snd Bf REECI S€
axi al al'i gnment ; saill sedad tongectorgulignientmeaiidof flading chntiectos; ahdib and sai d

menber nount ed agjguhn,emaldthret fecommecton dintef axigl owd) setting éicts'tﬁls i %fﬁgrglg
85

camoe {0 19, T A s el R Sawf‘ég mds
first and line mrmex:bfm;:da‘rm :gg)vﬁﬂsebﬁ@atoh-ermcﬁ@l g Ao g‘,ﬁ %ﬁ‘g@éilsqglar}gg‘:gsga S

agai nst said sea‘leﬁ m@[ﬂﬁ@ abﬂltﬁaﬁ e otw‘aidaf uddieehirb @nd is4id a
f uid-tight r‘@l E o :&i gl,fg aﬂwlépet@nwtortth@rsvew damage ipy Z%
of. h

of sai dicabl e b éH'nEfoG &mgﬂﬁbé e %ﬁ%ﬂe& X EB;E'H f&gf@‘ghfd}ﬁﬁ'g

12. A nethod of safdrmccmﬂ)commrﬂghmstgald bnah@ s dseals a&%@t

as novenent of ’8“' rin Gfﬂ n‘ge’cofrem sdi0 oaheyl tmset thérsealsai m 5

wher ei n one of sgld "ﬂ,g Zgﬁ%o aﬁﬂ?g 1% | Uitgl-A ingthiod af femb@BNGAMolY the and
sai d second conneet ORSmstQ: M 8d a apffe or moeamenhef eubsey ﬂw@n%%r s 70

used to adj acentclmmgd fnrmmérvdlemin mwdsa;d)fmta Ejﬁml‘é’?é’g adeOTPfie '%f?a]f ed to

connection, sai da ﬁ P@Rﬂw o nEbtidA a,a £eR0d
conprising thg sﬁeéacenn%’n reepflﬁg <tor, s Scuhipri%ﬂg dlefsltdpsbf and sai d 1)

mounting a fi rstumomreefrée)e:xdsrbfasa |metdand sl sedhpd FQ; ig ladfirpdd 75

together in posﬁe‘éqnérvo @ESI areclmmdﬁegesl@am oB‘?‘°“tlo %}, ﬁﬁ 139
2) mounting a t dPEFELT §n§ aaﬁ u&onq%,acent
the free end wf a%@b,qm |t<; ﬁ;&@g;g ;,,,m mgaccdb ohon gectiog an ulpine cadé ng éai m

i ncl udi ng 3) acmaemtemagmuqueu ver thedblemi t 8°001§ wefevreoqfé*@tfreeéﬂ%fasmaﬁtéa

over the free erfd s “ée“é‘é'ntaﬂ pgang Her f g a2

sai d first conne {I‘Qi p’ ne "laB rom B itk ¢ @Jnfe&&rmﬁ:agﬁigﬁeg,g%%g%gﬁ/e
cap fromthe s®nd s. hﬁaguamap{,greﬁlsem ofmnecterd second of said first
connect or . cla:med inany pre@dmgebhwhqr@mdd t b eyiliap s drep end of qﬂq' jFiesnd 3¢

8. Renpte- cont r cligement gg%‘ﬂg O S Tol o g e el ng'
cl ai m wherein siﬁ‘@;ﬁaﬁ mt@ﬁw %ﬁr TS en?ﬂ) ét:lgﬁmplgf d:egsgaeﬁgcg? sd3® second
al i gnment neasss cerrptd:ﬁaeaantabm@wrappiraagna@ecmneqtqn to #hei fee gnd gl saick first tg
sai d funnel havid madmmobéalmnﬂjtﬂtvl ingt ineaws fod I:f‘ggﬂgr; é)’;xa?ﬁidq 5 LShoe.
connect or, narroﬁg?‘ Lg ‘l% “eladla"e““he em with the i’ﬁ Gree

; _ nector m
end of said secon meth & @ tokfthd € commmnatans as connector to
the free end 49 wadld Hubreta (ﬂbﬁhmsecbnnebt@rl iaiam 83| Acmtuom@rmempknhprdwerless _
connect or fluid-tight arrangement while preventmgo d‘[?a'pp aqlqjlyfaﬁlnr?é|
adacent the SRR PAEUREBER R 43 b FAaR i
sai d second con % he ends. appsdi fd‘rldfo&%pleﬁﬁgidaraﬂéis 10
A net hod of c#nned} |cmyleatnfgl evbullFig C®bcm1dhecombm whine wﬂnecbmduh;tahmjlytaa ﬁ)o
flowine connectg:?f’m{igﬂ?@cn"e P8 thepfregandoef saist "é‘f’l:m s rg‘v%ill’ﬂ‘;@s@f“en“ to
fluid-tight arrang ng\WRid | RowRing e 6iHebtdPin 55 UDS ARG gne connecti on
substantial | y asposition eéthianefréceddne said dlowlins ed tMAchpEN,t MAIGARA BeC@i nbef or e
descri bed wi t¥#® ren mten@n&m@tlr kayvard @ai d met h@%gﬁ?? tonthgentie
t he- accqnpanyi n viAg S Sic WUntce of s l{’(‘)‘se’ . 14.
Appar atus for cogga tHu ,abt QSthé Beometrld: Connect i ng ﬁa -in cable to
the subsea fl onneotmmemlinemmmcmst antially as (dudiesex, HBAtaETr e of t he
free end of s¥id 4hepwingilsrsdef sridbyrdisdubiil t h r ef AEBILIET ths ApPErnBundl e hub,
t he accorrpanyl ng dravarzg'@fd {?r Maey(#ISial m:gens@tﬁcd by tho@ouhqr Press, COMNE@SOX 1981n a

position with the free” The Patent offﬁ,gﬁsﬁﬂé.'ﬁ'y’tgg Jefden AR B™co, | 50

connector extending generally toward said Chartered Pat ent Agents,
bundl e hub, Lyon House, 3)

pul ling the geonetric centre of said Lyon Road, bundl e hub

directly toward the geonetric : ' Harrow, centre of said

fl ow i ne connector. M ddl esex, HAI 2ET, 55 4) securing
the end of said bundle hub in Agents for the Applicants. Printed for

Her Majesty's Stationery Ofice, by the Courier Press, Leam ngton Spa, 1981
Publ i shed by The Patent O fice, 25 Sout harrpton Bui | di ngs. London; WC2A | AY,
from whi ch copi es may be obt ai ned.
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