;iwxe3edJa(6TJBH, 2 6 NOV ~ WD 01/ 01169 PGI/ USO0/ 40248 Connection Syst for
Connecti ng Equi prent to Underwater Cables Technical™Field 5 Th2§ W i on
relates to nmarine seismc prospecting and, nore particularly, to a

connect WShOI8IE%em f or attachi ng equi pment to and det achi MERAGSH0EFAEEt from
mari ne sei Srp L L | 0 i,ne seismc

st reaner iSr%&(%gpéﬁgy§f%?§fgf@%g%g%?%%@g%@%ewéq "% hat cont ai ns
arrays of hydrophones and associ ated el ectronic equi pment along its |ength.
One purpose of the streamer ‘i s i_o position the hydrophone array at a known
‘depth and orientation relative @h&l%ﬁﬁe% vessel in a survey area.
External |y nounted equi pnent, such as depth controllers, called "birds,"
ener §ency r edbisdnyeniionselatgs tb maringesismic prospedingrad; monspattieuladyctoi ons  of
positioning and controlling the cable. Individual units of these kinds of

. ext er nak ceppscfiom system forattackihg eqitipmeitdo ahd demehing bgvipieatfropOshiihons al ong
~its length. Al of these external units should be both attached to and

r enovedsdisivdabRs.cabl e as quickly and reliably as possible. Operational
expenses of seismc vessels require rapid attachnment and detachnent of
these external 20 units. Because these external units typically cost

t housands of dollars, they demand the hi ghest degree of reliability from
any attachnent schene. Cabl g attach t i | yres caused by connector
failures or by cable acci deﬁ)tegcnrpgg)ﬂl%?&e#%‘éﬁgni ficant financial |oss both
intime and i.n expensive equi pnent. Today' s typical cable attachnent

sol & ons coffSTRENCGTEISIIE Sire ré??ﬁ%%mﬁalfwe@tw&qmabﬁgnge and

| at ch mechani sm for operation. Exanples of these nmechanisnms are descri bed
in U S. trbeentinsarseys, of hgdropimues eud essorieted olrtonisteguindadiit ebong ifspri | 16,
1996, to Oneil J. WIlliams et al. and in U S. Patent 5,709,497, " Latching
Devi ce, length. Ghespupose-of YO Brkafidd is %o PESTHidiShe hyQibpBodanuay ¥t 2Bknovh®98, to
David W Zoch et al. External units attached to the collars are clanped

around gQAR En®BridliRicrelaBvéto 4 Rvin@DESeliis aRaNR Mﬁ:&&&ﬁhﬂf@&ﬁ%ﬁ deck of a

survey vessel. The races allow the cable to rofate inside e collars while

the extgniifhettbich 2 8efid bof RS cAfod s Al 'e,rg%ﬁggiggésag)gg  poBOYER | onal

connect S usu y require one operato
awkwar d_ext ern ungt i ace while .a second operator, secures the manual

| at &hi nBFOUSHS %&5’ ?%*W%%‘P‘é@“&f‘f@ﬂﬂam%aﬁ?ﬁ?' a"?%%ﬂ’&%f’%-n bal ance on a
rolling survey vessel. Requiring two operators significantly increases the
cost of I”é‘b‘éﬁi'ﬁx{%ﬁﬁogth%éﬂ%rﬂfé SAURREREHT dHached o thewtwapst gt e spri ngs
or pins having lo dissimlar netals in contact with the collar. Dissimlar
met al s varicss positens alongidsigngth. &dl elxbiesclextamal aniss shuld baboth mtachedns. Wil e
conventional hinge-and-latch collars offer quick attachnent and renoval
when net, andtpmsvedefrom thadablert quickdpe anidistiablylae ipbsyiblel Qpteditiomahnd can
eventually lead to their conplete failure: A failed collar can result in

the | os&Paase@ Bf SikiRic VRksel RGhIFORINA MBlchmefit dhd) &maﬁﬂleﬁpgwgeéepéxtaaaf he

seismc 15 cable, which costs tiime In renoving externa evices as the

LT, b R S ) T,
oL S BN 2 S SBR hE B dands, 0 e er 2

failures caused by connector failures or by cable accidents result in a significant

Q

financial loss both in time and in expensive equipment.
Today’s typical cable attachment solutions consist of a collar arrangement that
25 - relies on a hinge and latch mechanism for operation. Examples of these mechanisms
are described in U.S. Patent 5,507,243, "Connector For Underwater Cables," April 16,

1996, to Oneil J. Williams et al. and in U.S. Patent 5,709,497, " Latching Device,"

1



. - o NOV 2003
t hrough the water. These undesirable characteristics corrupt th@ssenm tirve
20 nmeasurenent of seism c acoustic signals by the.hydrophones. Cearly-
there is a need for an apparatus and a nethod for avoiding these serious
short cog t significantly add to the cost of a seisgi at sea.’
2 6 I\Dsmé(?glzoﬁ 01/ 01169 PCT/ USO0/ 40248 Summary of the Inl\?&gﬁpﬁ%ﬁky IS need
i s sat i Januwetdy 20,01 %98hter David W cOoihng al. aEetemab naitd@ttabledtd thddslleal ke cabl e
connection system having features of the invention. The connection system

i ncl udeslangadidrowid redash e cableiaggr @bless ph t o BB b%@?&éﬁﬁicﬁ% to the
rrca

streaner cable 5 at a known | ocation. The C shaped cylin ‘cuff has a

ci r cul argyR0Sksa U TIREScE LRI tcﬁﬂ!s : xS forned by the gap
in the guff?ex? endi ng fﬁe Fre‘%g]?h 0 q%‘ﬁ@‘%ﬁpfld eg"lbg%%(‘:}?hﬁlge 3¢ t he ends

of the I h t defines the,width of the gap.. The width of the "
gap is %ﬁ?@tﬁ%ﬁaﬁ%é‘?ﬁ}%ﬁgﬁe ttoHv‘gH&fogget vERaQ °‘§"t"re‘ét§ cpepPally t hat the
cuff can slip onto the cable. An inner collar having a race is axed to the
1o cabl ECHUrCHNR OBGFIALTIL FOSIPAN %BO@itB%whwatﬁerﬁmzlm@enmbacgmk@r than the"~
wi dth of the gap formed by the cuffs throat. The inner surface of the cuff
can be stdoadopertgsseuresthesmanuablatching efllarsie thenable, ofich avhile Byimgitoe t he

di aneter of the race exceeds the wdth of the gap of the throat, the cuff
and t he nadintainttethoee oh prrelingsanegtveskiel CRadqfing twelbpdrhtord Gemtagly nner

collar. Structural elenents on the collar further prevent |ongitudinal 15

di spl ac gepdtsesdthe cbst ofobkraéibRNg the inner collar. In this way, equipment is
connected to the cable at a known |ocation. In a preferred version of the

system the i ed i QE OOV t admts a
retractabl e-g:ﬂﬁére%g%ﬁﬂnsb?lﬁgﬁrﬁntﬁﬁﬁé&eiggtgcﬁ unf’?nT_mrogBIg#%%gngperture in the
cuff =~ The ar.poove nstrains. iqa revent s.T.ongi tudi nal 20 novenent
of the QW%P%&PE[%?P %9"3%‘?%9}}38%?3@ Zﬂﬂé)”@f pgRlY iR cBRtagtjn seawater si ngl e
operator cap renove .the unit with the cuff fromthe inner collar by

manual | {jmir‘é{]erbft??‘i‘%‘?d’ftgﬂjé’aﬁ}cﬁem%l WMehilegonmentiapek hinggrand-latghesllas of f t he
i'nner collar and then radially of the cable. In an alternative version, the
i nner cefferquitiaattashmentand remoyahwheenew,.aixpofira talsalt watst depiadestheithe race to
act as a precise longitudinal stop for the ~ 6 NOvV 2003 WO 01/01169

PCL' / USpéfetfizfi8e and fan éventuatig Ieadito dieioforhpletccfavire. Whfafle@bollddgayat er wi | |
hold the cuff against the shoulder. Preferably, the cuff itself is of

uni t ar yre3am st the 16dsT aiekteril® elRitbAR uRR drS: jadibd cohfdtt Vhahe SQBARCE T ON
system i ncludes a cuff having no noving parts and

15 cable, which costs time in removing external devices as the cable is reeled in.

A thick cross section (typically of aluminuin) is required to safely imbed a
conventioﬁal latching mechanism within the collar. Such a large cross section creates
hydrodynamic noise and lateral accelerations on the seismic cable as it istowed

7 fhrough the water. These undesirable characteristics coﬁupt the sensitive
20 measurement of seismic acoustic signals by the hydrophones.
Clearly there is a need for an apparatus and a method for avoiding these

serious shortcomings that significantly add to the cost of a seismic survey at sea.



ng dissimlar metals in contact to provide a connector that is,gNOY 2003
significantly nore reli'able, even after |ong exposure to seawater. The
connection system does not require two operators as do conventi onal

-syst ensWOM@18er at or suffices because the connection sysEmUs®wg0i48es No
activation of a latch for a Secure ?tth ment. Brief Description of the
Drawi ngs 10 These and ot her a@‘b’ﬁ‘&?@ and advant ages of the

invention arg better understood by referying to the follow ng description,
appended cl aﬁ’l'é eﬁ‘ﬁ %ﬁlﬂq’ﬁfs@%‘ﬁ@@ﬁ?%@ﬁmm ingovative
perspective view of one version of a connector for use in a systemfor
connect $ablp epapeetion systeambayving foatires ofithp inveatioro dhexwpnhectiomrsystenf t he
invention; 15 FIG 2 is a perspective view of two connectors as in FIG 1
shown ahbmdbﬂadcuﬁaﬁmhedm}apﬁcewﬁbqnipmentﬂoilﬁcﬁﬁﬂéﬁtﬂd&otﬁeﬁfé&hﬁrbﬂj{@ ing bird;
. FIG 3 is an expl oded perspective view of an inner collar showing its

at t achra@mtknoWndosdtivini The@-shipeld Hﬁd&%a%uﬁﬁbé £cirdiMt ifthdfRurfddy - 4D are front
(FIG 4A) and side elevation (FI - 4D) views 20 of a section of an

eeon] R bRy # ?ﬁﬂ%ﬁ““?ﬁ?ﬁ%ﬁ%@%@%@? i L %gs{f’eofit” 2 known
e excls patty The SRR bR this s PPetiey ACOG e fiEost doBne] 1R GG Gonnect| ng

external unit nderwater cable is shown in FIGS. 1- 4. A key
conpondff &8R- ﬁ‘\"e“’é‘ﬁgf’g%e gamite plightly latges than the digpeter ohtheistiaamen dablse,
connection to the seisnmic cable, is-a Cshaped cylindrical ring, or cuff
10, serspithat thecufifi camsligr onto itheagablerhAn éurier chlar haming pemcany affixedttbtioat 12,
formed by a gap in the cuff along the Iength of the cuff between the ends
of the dableEa knbdintoaitiohh Thgaliatetrefhe tite iep@atepihah it Widik bPGe t he t hroat
is slightly larger than the dianeter 14 of an underwater seisnic cable 16.

The cufdapifmpdespite Qhﬁ's%rdéﬂ"l‘ﬁéifm@?ﬁ&fdclﬂ%?ﬂﬁ%ufﬂcaﬁbcs{l? ?\6/5% par metals

or noving parts; to fabricated froma nmaterial that w Ive long term

¢ Eé’c’iﬂf@b‘?’? a%??*’???%@ﬁé‘%&?@%he carkﬁ%'lﬁé‘{eﬁgf“ ??%%E%ﬁéﬁfewﬁa%i ofBeéa‘:e
ot m e tipe BoR e SRR b Sar el et oRgrriaeinfy o ade

pl astic§ are pref erred for the cuff. Each exter naI unlt 18 such as a
the inner collar. Structural elements on the collar further prevent longitudinal

15  displacement of the cuff along the inner coliar. In this way, equipment is connected
to the cable at a known location.

- In a preferred version of the system, the inner collar has a circumferential
groove that admits a retractable pin extending from the external unit through an
aperture in the cuff. The groove constrains the pin and prevents longitudinal

20 | movement of the external unit along the cable and off the inner collar. A single
operator can remove the unit with the cuff from the inner collar by manually
retracting the pin and sliding the cuff longitudinally off the inner collar and then h
radially off the cable. In an alternative version, the inner collar has a raised

circumferential shoulder just aft of the race to act as a precise longitudinal stop for the



15 cable-leveling bird as depicted in FIGS. 2 and 4, an acoustic ‘

transmitter, receiver, or transceiver, a cable recovery device,?erNgy 200dat

tube, to be connected to the cable typically has tw attach points -

requiring two cuffs. (OF course, external units with a single cuff are al so

possi bl O OHMI6% yffs are attached to the external units, PCIUSRE4MRMBe, by

at t achmgpfy, %ﬁ@&d%éﬁ&&%@dﬂéﬁ?&igh%ﬁi@%ﬂﬁﬁ&&?ﬁéﬁ%ﬁﬂ@ as 20 shown
ed, for exanple,

in the cutaway portion of FIG 4D and descri In U S

Pat ent 6 C QW . . j ’ 2 1993 _to Andre W
Qi vi e Sifilde” PoetersBll, 86 et PO bl DAl W8N € Brohib B

reference. In,the,version shown, two, keyways machi ned.l 80 apart around
the ci rcunf erdiedheROYq| SonAerron Ry m&%ﬁﬁ/%?‘é&ﬁa‘ﬁp%n?ﬁlwﬁ’e & rom t he-
external unit through an outer surface 27 of the 25 cuff. The keyway has a
ci r cul ako gfssimiky fin geAcE fRpioyidsacoprectordhatdysigaificantly moge ~ Nav 2on~ WO
01/01169 PCT/ US00/ 40248 dovetail pin and a narrower slotted portion 30 -
ext endi rajiabley pverhafierilong éxposwptmicayates  Thecomnbetionsystewf dack@okeyway. The
dovetail pin acts as a self centering guide and swivel. Two keyways are
provi detkguére@waloperatdie asdeicorvegtioral fywteneX iGre derditr susfices bebars tlee bi rd and a
fl oat tube, per connection |location on a seismc cable. The throat is

pr ef er aphinepRsh by<aae feqiirestho REtEAYN BEA KBS Tot HSedMlatkSiaYS SO that the

t hroat assumes an orientation on the cable not facing upward. The inportant
point is that the throat should not be positioned on the cuff dianetrically
opposite an attached external unit. In other words, the throat should be
spaced circunferentiall y\,\ﬁr'oﬁgd t.he cu ess. than 180 fromthe attached
external unit. to As showl"fhscBptionoline ravangs ) | ar 32 is

sem -permanent |y cl anped around the cable 14 and ®stablishes a | ongitudinal
nmoutf i ng posiTﬂlPWflﬁl‘gE@‘ features.Aspeots; and adyantagesiofithe inventien arglbsttehear i ng race
34 for the cuff: The inner collar consists of two symretrical halves 36, .
whi ch anaderstoedby refogingtte thesfiobiowihg descriptioheappetdedstaimssamt bol ts 38
typically on top or in front of a cable spacer 40 |ocated within the cable.
15 Scr ewdoalayihg ddawmpeirswhiehof the col l ar hal ves adnmit the screw heads,
which thread into threaded holes 44 on the other side of the collar halves.

Structural emeﬂies%} pe}sefkbﬁ@éﬁewnﬁ*iohe Qém{oaiofs%ﬁﬁacfdmﬁﬁs%g% hgﬁ@&bs 46, are

i ncl uded along t nterior surface 48, which can be siz erently to

mat ch diff . i S7.¢C. G e . DI, i i nal nopvenent
of 't he ?:05 |°?’é$&éﬁ‘|“§?§ ée:tocaglg'*ng %“g} c?ﬁ%%@’(@?@f]gg%\ﬁgrﬁé %%%gg’i“é%%é’& ext er nal
unit. As sho in.FIG 3, .the ri are spaced .tq just span the fixed cable
apkbr " un CETGGS i PR Iet o NG FORRERR 45 IDFIE ol OB RGBSt T aco 50
at the fore end of the inner collar facilitates self centering of the cuff.
A shoul @eextsmalpnif.Ha this example s eablenlevelingdiid udi nal transl ation of the .
external unit once installed. A circunferencial groove 54 accepts a
convent i onal Fi@t3 scnadxiplodpd perSpective eiesh oftpnfinmencollar showing its

aftachment to a section of an underwater cable; and |

FIGS. 4A - 4D are front (FIG. 4A) and side elevation (FIGS. 4B - 4D) views

20 of a section of an underwater cable showing a system according to the invention and

an associated procedure for attaching an external unit to the cable at a known location.



25 the external unit. The spring-biased, self activating pin allows the
external unit with z s.Nov zoo3 WO 01101169 PCT/ USQO/ 40248 atstipghei3cuf f

" to snap in place in the race and further prevents forward translation of

the ext &¥@al/0168 t al ong the cable. The inner collar 32 i spqrrobew4adisy
fabricated froma plastic that can vl\né@ﬁstan harsh nmechani cal and seawat er
exposure. For low friction and wesP eH{CEHBIMeri ng grade plastic, such as
acetal, nylo and pol yethylene, is 5 preferred. - As shown in FIG 4A the
out er di anet em@%ﬁ&%ﬁ%&m@a@mi&%ﬁé&wm@@rc@rmnnmme di anet er
16 of the seisnmc cable. The inside dianmeter 60 of the cuff is slightly
| ar ger exterahpuitsde anvadenvwatericableiis shows.in FEGSW d#h Aokeyt ¢empamennof t he t hr oat
12 of the cuff is slightly larger than the cable dianmeter, but |ess than
the di adetsystent, whivh dchievaneteliablegmediaaizm-fiee) tohndctioh tditld RKismees create an
.interlocking condition and a highly reliable fault tol erant connection. A
met hod tahle,at b @céiaped Syl RI i, obBift 10, QeRrihd 4SRTGRE 4 wn in FlGS.
4A - 4D. First, anﬁext-ernal drg% ce 18, retained tot?ﬁ‘?ﬂgﬁf‘rmﬁ y the

dovetaih?fpé'tpo ol fﬁp&tt I Lt i QRi rpa uff i n front of
and to the m%’gmgf&i e |2%b@g?g%%£9§@{nga%§ggﬁ§%%gr@éﬁ)gﬂ]%%ﬁc radi al

noti on perpendi cul.ar.to cabl e s indicated by arrgw 62, is required to
o1 ¢ nBCRER el belng . o B of A enbr BBt e gl h e S Bempretieal uni 1
fromthe cahle, .In this configuration, the cable tenmporarily supports the
uni t, uHEPRds §5&h§¥ilﬁ§em Fnerel 40f agudgrmtersseissaie cable . ddei ce. A
secondary | ongitudinal notion, indicated by arrow 64, along the |ength of

t he cabfe {sprgferably onitane eenstructinn, iiej no dissimilah metals er mowingapar8? with t he

i nner surface 26 of the cuff 10 riding in the inner race 34 so that the
cable cfabricatedfrem amiatbeial that will furvite borgaai egpostiitodeswiier supeer t s t hrust

| oads and positive |location. The spring-loaded pin 56 |ocated in the

ext er nalvittieihd exténsiRybdiagichylogdd. eidaudethOclfh freSlyd8¥tesoholitkhk ReplkNNer race

34 and prevents forward notion of the external unit. The device Is ready
for depg]-%m;g 1 i]gai-!" P dg;:ég ernal unit fromthe
cable, the rgtrhggltl%gf%g%?ﬁjé@nﬁ ZENS');E%?O mﬂg&%??%{sr%?%rsoo~aoi as
first | owered, out of t.he grooye. by. downward pressure. on a,stub 66 extending
out perp gg’l‘ﬁ?‘f@”ﬁ”&ﬂ?&ﬁ yaﬁm ?F%l“@‘gq“c‘?’ctﬁimé‘%?n‘% in the external
device. The remmi nder of the detachnment process is just the reverse order
of the $RSIBESHAS gradgplasties e prefewed foy the qudt.  Bachetesnal undt §8, sughrasst ed by t he
preferred exanple version described in detail, provides, anong other

advint agphle-lexehng birkascddpiced ifIES, 2and Azan avgustic wansmitern aeceiver,witi ch is nore
reliable than prior art connections; a marine cable connection that

per f or neansociveraaeabl eddoeéryldesive, srevficat t@esd scoant@sditd thefcabieng term
exposure to seawater; a marine cable connection that requires fewer io0

oper at ofypidafly B3 WoVatRER painks regmmg&‘gﬁ cﬁie?' Q@d@ﬂ%&??&t@ﬂﬂal"ﬁﬁi& Rith guer

hydrodynam c” noi se profile becaus a salient attachnment

mechani i i t can readily b dapted to both
exi sting 13?3%?%& égg%ﬁfg%ibz%f%gl%&%%%ea\%v%g&ﬂ@f eoaéelgﬁ%'l“@%f ?OJ mari ne cabl e
connection i.s.lighter and sinpler than %&3“'”9 connectors; a marine

hat
cabl e c %i0¥ Atipehupent gpreps pyng ponysntionab pxteriabdeviee hardwarc?0 as

20  shown in the cutaway portion of FIG. 4D and described, for example, in U.S. Patent

5,214,612, "Swing Pl_ate Latch Mechanism," May 25, 1993, to André W, Olivier et
al,, the disclo.sure of which is hereby incorporated by reference. In the version shown,
two keyways 22 machined 180° apart around the circumference of the cuff accept a
dovetail pin 24 extending from the external unit through an outer surfacg 27 of the

25.  cuff. The keyway has a circular opening 28 at one end to accept the head of the



15 col |l ar engaged by neans of geonetrical features rather than a nmechani.-sm
and a nmarine cable connection that is significantly quicker to ppeioyt2803 han,
prior art connectors. Although the invention has been described in detail
with ref‘gé)e?nge to a preferred version, other versions are possible, For
exanpl e, VRS devices 20 requiring only a single atta®GREROVEBANt using

i ngl - . ’ : ShHH usi
2t & achmesy el piihd SRtV Sord PR Sellihe ol UEN Gnindlo® | MO !
| reunt | ' ti. { ble.pin . houl d
Lt oo S B And Y R, AR RRERA o B 38R ERE Bl 8 S0 OF

const ant_w dt s shown in the, draw , or could alternatively be

nar r oner “afc 'oﬂ'g’ogﬁ?éfwtaﬁ%ﬂeﬂmf‘ git?;)en\g.dpﬁgﬁe mpyatipg, pf tagiternabimitsofcd a singl e
keyway if attachment of two external units at = 2 6 NOV ZGai WD 01/01169
PC1YUS0@# 2bidand adinaBibe; prrsonegetion lopgtion o w seisthit nahleaBhothreattisichi ng to an
external unit by neans of a dovetail pin retained in a keyway, other :

at t aéhnapmferabymwsitioned ebwit mhidwaj betveseanind wyo kéyavays kb tew thetthivat
sem -permanent|ly fastened to the external unit by screws or other fasteners

Or per magifrics ¥in akieA@i6n of YhedtHBRSA Fhcif upWirdE ATIRSHpOr: it Rk 3 i 5 Of the
external unit. The nethod of attachnent can be manual |y "‘perfornmed as

describ f A ' tead of a
ol | o SaboRf sl o BE oot G thE SRIFatietiofy UpRile B9 it f e

‘ot her conne ctures cou used on

t he cabl e, e L gi,d ructure .inside t. | acket, of :
i qui d- o ggs%gﬁgpdéa@%%a%%ﬁf‘f&e Soheif ety hO5a0 Fb&‘é?ﬁed by t he
cuff or an_in-|i body, inserted between fore and 10 aft cablg: Sections,
coul d er‘ﬁjﬁ&@nésgﬂg’f’m é“ﬁ‘q]i’?gﬁﬁe Y80 has application on untowed

sea- bott om depl oyed cables to which sinmlar exterfral units are attached.
Thel®fore, t K6 shpwpiie FIGH, spdprergpllam®? isisainirpermanently clamped ecbund t he
“description of the preferred version. | claim 2 6 NOV 2003
REFLA~f the-cableFidmtnd eg@blishes 216sgiRdidAUBOMNGAR $8siGbaklvag the Abidnkagth on system
for connecting an external device to a |location on an
and forms the inner bearing race 34 for the cuff. The inner collar consists of two
symmetriqal halves 36, which are screwed together around the cable with screws or
bolts 38 typically on top or in front of a cable spacer 40 Iocated within the cable.
15 Screw holes 42 on one side of the collar halves admit the screw heads, which thread
into threaded holes 44 on the other side of the collar halves. Structural elements, such
as a pair of raised circumferential ribs 46, are included along the interior surface 48,
which can be sized differently to match different seismic cables. The elements
~ prevent longitudinal movement of the collar alohg the cable and, therefore, of an
- 20 attached external unit. As shown in FIG. 3, the ribs are spaced to just span the fixed
cable spacer, which holds the clamped inner race in place. A beveled surface 50 at
the fore end of the inner collar facilitates self-centering of the cuff. A shoulder 52 at
the aft end preVents lengitudinal translation of the external unit once installed. A
circumferencial groove 54 accepts a conventional retractable pin 56 extending from

25  the external unit. The spring-biased, self-activating pin allows the external unit with



underwat er cabl e, the system conprising:an inner collar affixable to an
underwat er cable at a specified |ocation; theinner ctollar having

> circunferential race surrounding the cable, the racehaving a di ar?gﬁ é'P}’ame
C- shapeodydbimdri cal cuff attachable to an external devi eeT/AIS00/40248

havi nga opt forned.by a extending, the full_ length aof ,the cuff) the
gap haﬁ%&%‘fﬁ?%?&é‘aﬁgﬁ@ﬁfﬁtmgé g‘,pr?wgtsgﬁggarg e ofherein: the
width ofthe gap is slightly greater than the dianeter of the cable and | ess
t han t Heep pnipplopg f?‘é%’@-ﬂh?%ﬁh‘éﬂﬁé%‘%%@ﬁh%ﬁabmmamher ein the
inner collar further includes acircunferential groove along the race.3. A
connectplasticshattcamwithstand dlarshmechahieakdind seawater expesureoForlov fridtioer i ncl udes
ashoul der at an aft end of the inner collar form ng a |ongitudinal stop for
t he cufdnddwehrcomnmmgiricering gyciepinsts, suthab atetallnylberaad polykehyildteels col | ar has a
bevel ed surface atan end of the inner collar.5. A connection systemas in

cl aism Ippfagegi n the cuff is of unitary construction.6. A connection system
as in claiml wherein the cuff conprises a pair of keywaysfornmed in

di anetri cal | %ﬁf t i tal 'aﬁaQ% M%ﬁ‘ 1 r oat

i s_di sposed )éISI’CU‘ i@r@n@?%’%%%ﬁ; m \r/\gghﬁtek?v\qg%n ?zﬁgy\?\%@ TT7.A
connect.i on stem.as jn,¢clai,m 1l.wherein e.throat is aced .

ci r Cun 28R PR ECARBHeR 16 8 R iSRS cBb aHE aselerRimer 60 BERE NS devi ce. 10
2 8 NOV 7003, REPLACE~~i T~A~~T .. 8. A caonnection systemfor connecting an
ext er nallighily lasgerap diamegerthanythedpner racss JEhe,widgh ol the gap at the thygat laef -
conprising: a first inner collar affixed to an underwater cable at a

speci f ithelchff taglightly larger thamthe cablel diameter.hivh tpsaithan tle diamiteg ofitheout si de
dianeter; a first C shaped cuff attached to an external device, the cuff
haviong iandritheatTHes¢ diachelrycah diffrerocs ervdtewh inteelotkinh cosdigbmamiat he cuff, the
gap having a width across the throat between the ends of the C, wherein the

Wi dt h gfigflip eIl fablt 361886t EsheEdd. the underwater cable into the first cuff
and wherein the wdth of the gap is | ess than the outside dianeter of the

race fornmed &)Siettﬁ}ﬁi {0}5%%%15{8}&8 | -t%a%%ggﬁ%é ?s@hgﬁtiﬁgiéﬁ- inclaim8

further conprising a seco I'nner collar a he cab a |l ocation
spaced art fromthe first .inger collar and cand. Cshaped_.cuff attached
bt he Gbr abn HiSlab Rt Bevick TEtrellnein Rt 17 B 8% doverpin 28dsor | he
second i nner_collar when the first cuff rides in the race _of the first

i nner dBftaligd: byppsitioningeachextsanal wufidmfront phand tgithe sidgaktheiinpermeces| r st i nner
collar further includes a circunferential groove along the race to 'admt a
r etlsact(HEFS 44 and4B )k nbhenp fadmmationgerpandidulat dy theeabliey anuigtlicated byuf f and
into the groove. 11. A connection systemas in claim9 wherein the first

i nner c@domas2, fisifeghized tondiputie suff aad iguhdoat evr itled cableaulstigiendthean aft end of
the first inner collar form ng a |ongitudinal stop for the cuff. 11 - zZo0

Nov ~%ite%§a%ﬁ§@<ﬁh\%e%ﬂﬁﬁ.9'ln%hﬂé?%ﬁ~ tion, ke cAbIEttdpot 1 gshd'9 an

ism aving a collar formng-a race, the cuff

external device to a seisnmc cab

Face oninl kel et DEHE o BB phothe PR R eeSinghil ' <0 Pace
Ao N AuakiaY motion, fadiented by arfov 64, A0Ag he 1Sgth OF the cable (Fig. 4C) |
20 | locates the unit onto the inner collar 32 with the inner surface 26 of the cuff 10 riding
in the inner race 34 50 that the cable can rotate inside the cuff. The bearing shoulder
52 supports thrust Iogds and positive location. The spring-loaded pin 56 located in the
external device automatically extends into the groove 54 in the inner race 34 and
prevents forward motion of the external unit. The device is ready for deployment as

25  shown in Fig. 4D. To detach the external unit from the cable, the retractable pin is

7



a throat fornmed in the C shaped.cylinder by a gap extending the full Ierigth

of the Cshaped cylinder between the ends of the C, wherein the ggmd\}ma .
width | ess than the inside dianeter of the C shaped cylinder; and o
attach for attaching the external device at the_oquter surface of

t he cu?ﬁ%f@:ﬁﬁﬁﬁcuff as in claim12 wherein the cuff is 010948

const r ucfitsefoweréd oét 6fthé grsvi By bwhWhidZrésdine!vdra #ETB6 btbAting fonii r of

keyways forned in dianetrically opposite positions on the cl and wherein

Lhe ¢ N oémiriuigliafg Hoeh b pid &tdéé&yslaP@&%tE%g%mtgayﬁaf&&f&?“mehe keyways.

15. Ac as in claiml12 turther conprising-a ornmed 1N the cuff

Chan 160 PR of Wt Btach GRS B bt R e e R G or il v ce

to an inner collar at a specified |location on a seisnmc cable, conprising:™
fasteni nf°EFt with a throat to an external device; slipping the cuff
radially over the cable through the throat; and slipping the cuff -
| ongi%t udi nal | Glesrlynthetinventign, as ilystratedity thoptefared exampledversien i nner col lar. °
12 ~ Nov 2ar~ REPLACEI ~E, ~' ~ ~EET 77. A nethod for detaching an external
devi ce adesentbrstiintdetail, puividdsy amongothemaevatiagdsca meting cshdel caineatispeci f i ed
position on a seismc cable, conprising: sliding the cuff longitudinally

al ong t hewingwes noelidggartsWhich iis mofe religtls thah pkibeart BovilecEOlst @mariied Sl i ppi ng
the cuff attached to the external device radially off the cable. 78. A

et hod |blAShAhi aepcrfori: et I Fand U8R s PREQR 85! | U O e

cuff longitudinally along the inner collar; retract a retractable pin
extendir eYinS8 ff _and into the inner

col | ar tr}ﬁ?% f %Léeﬁ%#tctfé%g‘lsat ’nael |nnée?£bg%%%$°fagmﬂe%ﬂ ﬁggY’?ron system f or
connectin n external device to a,seismnc. cahle,“the connection system
ConplP| i oA sately epefifu maging Gable compaiion UM 4 koWsF PdRgyBarEiet |
conprising a C-_shaped cylindrical inner surface for riding on the race of
the col Ingisearafile hacausgrofthn lagkiof frsaligat aftaphment mechanisoxa madinagablhe f ul |

| ength of the cuff between the ends of the C-shaped cylindrical inner

sur f ace,conhentminrthatvangeqdily besidamed tochath existingnseisnsic calies dsowelt gyssy t he cuff
fromradially disconnecting fromthe collar.

- technology cables; a marine cable connection that is lighter and simpler than existing

connectors; a marine cable connection that consists of an inner race and an outer

15 collar engaged by means of geometrical features rather than a mecha;lism; and a
marine cable connection that is significantly quicker to operate than prior art |
connectors.

Although the invention has been described in detail with reference to a
- preferred version, other versions are possible. For example, external devices

20  requiring only a single attachment point using a single cuff and inner race are possible
with the invention. In a two-cuff attachment, the rear inner race could have, but need
not have, a circumferentiz. groove and a cooperating retractable piﬁ or a shoulder
acting as a longitudinal stop. The gap forming the throat could be of constant width,
as shown in the dra\#ings, or could alternatively be narrower at one end than at the

25  other. The cuff could have only a single keyway if attachment of two external units at
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20. A cuff for connecting an external device to an underwater cable, the
cuff conprising a Cshaped cylindrical inner surface serving aszaahﬁgrml
bearing for the underwater cable and defining an inside dianeter; a
furt her wigyiy a gap extending the full length of the c p havi ng
a wdth acrlgvslggt he ends of the C, wherein the w dth of thge&ag%&?s ess. than
t he i nsa cemmibadetation daswbtirequirede Ihstaadad mithchidpetolnndatenmi anit Gghthens ot at abl y
into the cuff. 13 ~~ 1INV 2003 i ~~~~<~a~~"'~F~i.=l"E ~~ .~ t~"|r:~ ~ ~
~ NOV 2df a ddvetiilnsifi rktained jis & k8yWay, otenpRasttiniat feamide posiblderbee to a

| ocation on an underwater cable, the connection systemconprising: a first

col l'ar g ﬁ!é%@ctﬁf@blﬂébé@eﬁiﬂg&’#“ﬂkﬁﬂ ?&@n@d?&ﬁ@gﬁ@ﬂ%;ﬁgj?gﬁg%g%&i on; a

second col Far affixable around the un%ervvater ca apart
| ocati op; fd [ - FL.r bl.y attachabl e around the first
col | ar ,&t%t%rft!ﬁt‘g‘img?ls ape e@tjﬁ %@ﬁ%&ﬁﬁ?ﬁ%sﬁ’ﬁ 3’6%93%‘?%%3%11’% taching to
an external device;. econd .Cshaped cuff _rotatagply attachable around the
second ‘Léﬁ?%?ﬂ?rﬂflﬁlém%m%@e%%ﬁga nt cap be panvlyRerioERadAs means for
attaching to the external device; the first and second C shaped cuffs each
i ncl udidegeribedsn perfgemerhby ga putomatddevidechasdling syfstenh dngeadvnfa eéltart he gap i s
sized to admt the underwater cable radially into the cuffs and to prevent
radi al eneirclizsg thefcablepgotberf dannéetoom sthenfres aiuldbeussdoankk eabld. aFe. 22. A
connection systemas in claim2l wherein the first collar further conprises
a race dx@mpledh Mgidhtrudt@ehildd thetiheket bf # liqhrdHIRAREbIE ¢hitsing s bulde §RNNECt i ON -
systemas In claim?22 wherein the first collar further conprises a
ci rcunt i : i e B ¢ r an

(B B SRR Ry F oo an o PRGNSRy bteled BEh rrd

aperture therethrough to a e | circunterenti al
graqgve. 24, A cuff fon.connecti ext el nal d%\éf"'ce.t a seismc cable
Pt EAD Yl pOUGRRRRER P T RYGRiPTand i PBiicafif o

- untowed sea-bottom-deployed cables to which similar external units are attached.

Therefore, the spirit and scope of the claims are not limited to the description of the
preferred version.

I claim:



a G shapéd cylinder rotatably attachabl e .around a cylindrical collar _
affixed to a seismc streaner; 14 2 6 NOV 2~3 REP~acEr ~~r~r sI—|~~-N_&V72mﬂO\/
2D03 a throat formed in the C shaped cylinder by a | ongitudinal &afi) _
extending the full length of the C shaped cylinder betvﬁEPLA@y{\, NY . SHEEe
C, wherein the gap is sized to admt the seismic cable radi a’ ﬁgﬁ?}ﬁe

C- shaped wg otigeregand to prevent radi al renoval of thepdGFgabepeshagy! | nder

-~ fromthe cylindrical collar. 25. A cuff as in claim24 wherein the cuf f

“further defines an aperture therethrough to adnmit a pin through the
-C-shaped cylinder. 26. A connection gygt,em for connecting an external

devi ce to an underwater cable, the connecti en system conprising: a collar
attachabl e around an underwater cable) the collar including a shoul der

def ining an endcineic §/8H BF EfnblngdR el hAGE: iofroaaped cuff

- "having an i nnerccynlei rlldr%ﬁcamsur ace nfgor r{e‘ | ngaﬁﬁe Eoﬂagg%aglgﬁioﬁgﬁr ace of the .
~col l'ar; wher ei rof %ggr ineludes a circunferential groove in the
‘ beari ng race; %hr%nﬁi_%%?égll)%f‘fhﬁg{’ -sﬁ%ﬁﬂgﬁ'%ﬁ includes an aperture. -
thg_r ert.h_r ough to adnglntin%e <|:or|]|a|r E:l"IliEi>(<)a1btlE;1 % z(c:nI ﬂ_rgz&éwvaetgre é‘atblleaellt_ags.rp%(c)i\{igd focation, the

inner collar having a circumferential race surrounding the cable, the race
having a diameter;

a C-shaped cylindrical cuff att_achable to an external device, the cuff having

kN /!,

a throat formed by a 'gép extending the fUIIIi_en'gth of the cuff, the gap.havi'ng
:;1. width across ther fhroat between the ends of thé C, .whe.rein' the width of
the gap is sl-iglfxtiy greater than the diémet-eli' ,of the_.cable and less than .the
diarﬁet_er of the réc_e-. | . |
2 A connettion system as m clairﬁu 1 Wheféih tHé inner_collar further ;ncludes a
circumfer_ential‘ groové along the race. |
-3, ) A connection syst'émras_ -in claim. 1 wher-ein_" the 'i.nner co-ilar further include$ a
; o shoulder at an aft énd of the imjer coilﬁr fOrﬁing a Iongitudinél stop for the cuff..
. 74. A connection systefn as in claim 1 wherein the inner éoﬂar has a be_veled surface at
- anend of the inner _collér.
" 5. A connection system as in claim 1 w_herein. the cuff is-of unitary construction,

6. A connection system as in clair-n.-1 wherein the cuff compriées a pai‘r of kéyways‘
formed in diametrically opposite posit_idhs on the cuff and wherein‘the. throat is
disposed circumferentially about midway bétv«(een the keyways. )

7. A connection system as in claim 1lwhe'rein the th_i-oat is spaced circumfer_énﬁally

around the cuff less than 180° from the external device.
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15 . A9. Al (Y . AC. AQ . Al 8#b. Al 5. ACN@ A\ . A' @ Ah. Av. A A( 'Avkb. A<. g%*N%sv —

91p8(;D} xsnhb] X] ca] caU] caU] ca] ca] ca] ca] ca] ca] ca] ca] caﬂ{E@L@.ﬂEﬂ‘éEﬁﬁ%—aLﬂ ca
]cal caU] ca] calca] ca] calca]ca] caU caU cal]ca DM b/ 7B f<
{vgkf [V]ca]caU] ca]c"alc"a]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]l ca] ca) calca]calc

a] ca] cal] 8al] ca] caineajwappsadne sbCabeadctnd ah! bltetAY880% &EEE%&dn bh Ot S -/

[/1-.1100zuoj d_ZU] ca] ca] cal] ca] c"aU] c" a] ]c a} ca} ca} ca]I gg]ﬁga]kgg]gggéc\av] ca] caU] c
: " " a] ca] ca] ca! _
- aﬂ/;aég §9>§>§hﬁgc%mchgﬁ]%ﬁ4ﬁ%tg?]é@?%gﬁf g\ W ] ca] ca] cal] ca] ca] ca] ca] ca] caU] c

_ calQ:
RN NRRDOOR T T T T U B P e alea e A AR A1 O8] caun e

] ca] ca ca] ca] ca] cal mtp@alﬁatarrﬁelgeatsalagﬁtgeﬁloeelo%ad.mt&aw ca cal Cal ca] ca] cal -

B S T
| ] c?af]) Ea] caj ca]rga]agg] ggﬁg%g%%ﬂ%ﬂ%tg ﬁ ca caﬁ: gar]alcvé{]%]@;ﬂfjéa]cg]ﬂc;a

gg; Ea%_/\lﬁi]k/\lﬁizl?;/ &8( )- fbrm%@%@a%ﬁp E%)en ?rg & () [ehgth ( ﬁ%egrf‘f thg %/ap hgvmg a wrdth

across the throat between the ends of the C, wherem the width of the gap is
srzed to admlt the underwater cable into the ftrst cuff and wherein the width'
- SR . 'of the gap is less than the outside dlameter of the race_formed by the ftrst
'7 0 o o ' - inher—coll'ar.'. | |
L 9.. A connection systentas in claim 8.further. ‘com.prising a secohd inner collar a’ft]xed |
“to the cable at a location spaced apart from the first inner collar and a second C- :
| s_haped cuff attacherc.ito the external device soth'at the second cuff rides in the race
of the eecond inner._collar when_the first cuft ridee m the race of the first inner
col[ar; |
10. A connéction system as in ciarm 9 wherem the flrst inner collar further mciudes a .
crrcumferentlal groove along the race to admlt a retractable pin extending from the
external de\_nc_e through the cuff and into the groove.
11, A connection system as in ciatm 9 -wherein the first inner co[lar further includes a
circomferehtial shottlder at an aft end of the first inner collar forming a longitudinal

sto]) for the cuff.
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1o<v\100/&'()-l |I"T#10%&'()-'N|I"T#10% &'()-'U|I"T#10°/&'() |#£0W@3“3 Q

aBPE: 10$109& ()-sJ 109’ () - HP" 0% () -, 109% ()-
1 109%&' ()-!*S#10%& () - ?1paBPE REPLACEMENT SHEET
~10H 010% ()-|.10%& ()-1, 109FT& ()-w10%& ()-c( 10%& ()- @REHURIAY 2002
D Y7I %1 | $10%: ()-! @ | $10%: ()- ! N $10% ()-!p|]10% - & ()-& 10k 10k
. 10k03] &10%7K & (A cufMobSrtdtinknQxiAIal Gelide toQOERIMIOMEI NavirgG collar forminga
OB#nT 10% : & () - | NOB#t 109 ()-° 10%& ()- | S109€& ()-/ 7N f 10%& ()-g.
10%g&' () -nv 109(@&(3)@1‘1‘[%3;9\ f&n ) -110%g& () -<%d0%& ()- 10L -

- 10L7BdEMN f 10°/¢gV$" lO°/¢g&' 3"10%g& ()- ]110%9& () - 10%&' () -210%&" () -
H 109%& ()- f<dE: /[ 18 aﬁ@@% mder hav an inner surface for rldmg on the race of a collar .
10%&' () - #/ nm' 10% &'()-- 10%9& ( 0%& ()-(10%& ()-y&l0%& ()- t!!#o Pl/

Q%&' ()-110%& () - ]aq)ld/"gfu(ther hav:n%oeﬂ B?Jt@?&s&r)ace the :Irh)r/@}| Urface defmlng an inside -

diameter of the C- shaped cy!mder |

-a throat formed in the C—shaped cy!mder by a gap extendlng the fuIl length o
| of the C-shaped cylmder between the ends of the C, wherein the gap has a
: ‘width iess than the msnde dlameter of the C-shaped cyllnder and

' att_achment means for attachnng the external.dev:ce at the outer surface of -

{\} ' the cuff, -
T 13, - Acuffasin elaim_ 12 Wherein the- cuff .is of unitahy_consfruction. ,
14; A euff'as in claim 12 fnrfhe-r eo.mpri'sing a pair of ke_va_aYs formed in diametrically
opnosife rpositions on the cuff and Where.in the 'throatris df-s_posed eircumferentiai_iy _
abeut'r-nid-‘way bet'ween ;[he keMays. | | o
15.  Acuffas m claim 12 further comprlsmg a keyway formed in the cuff and wherem :
the throat is spaced C|rcumferent|ally around the cuff Iess than 180° from the |
keyway. 7. _ .
- } - 16, A methogi for atta_ehing;an external device to an inner collar at a specified location

on a seismic cable, comprising:
fastening a cuff with a throat to an external device;
slipping the cuff radially over the cable through the throat; and

s‘l_i'ppi'ng the cuff longitudinally along the cable and into position around the .j

inner collar.

12
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slrppmg the cuff attached to the external device radlally off the cable
- 18. A method for detachmg as in cla:m 17, further comprising, before shdlng the cuff
_Iongltudmaliy along the inner collar;
.retracting a retractable pin extehding from the e)rterhal device thrOLrgh the

cuff and into the inner collar until the pin clears the inner collar.

o

19, A connection system for connecting an external ..device to a seisimic eable, t.he
| cohrlec:ticjn system coﬁprisihg a cellar forming a race, a.nd further c0mprisi'n_g a cuff
comprising a C—sheped ey{indrical inner surface for riding on the race of the cc')llar |
- and a throat forrhed in_the cuff by. a gap exte'nding‘ the full length of -the cuff-. '
o between. the ends of t‘he. C—:_;rlaped cylindrical inner surface, vr/herein the gap is
s__ized.. relative to the face 10 prever\t the cuff from .rec.iielly dis_corinecting from the |
celfar | 7
20. A cuff . for connectmg an external device to an underwater cable the cuff
) o compnsmg a C-shaped cyhndncal inner surface servmg asa journal bearmg for the
\ underwater cable and def[nmg ern. inside diameter, and further forming.a gap

extending the full tength of the cuff, the gep having a width across the ends of the

C, wherein the width of the gap is less than the inside diameter and is sized to

admit the underwater cable rotatably into the cuff.
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|P\_ Jlr%f% (N% t& ?f%@oz@/(ztm %S{aq;md (Bshapod ctffDS4-Kirkidinga Wagith @M daf Hetvicen the
e | ends of the C, wherein the gap is sized to admit the underwater cable

tadially into the cuffs and to prevent radial removal of the cuffs from the
first and second collars, |

22. A connection system as in clajm 21 wherein the first collar further comprises a

race for rotatably receiving the first C-shaped cuff,

23. A connection system as in claim 22 wherein the first collar further comprises a

circumferential groove and the first C-shaped cuff further forms an aperture thereti:l:rough
to admit a pin extendable into the circumferential groove,

24, A cuff for connecting an external device to a seismic cable having a cylindﬁcal |
collar, the cuff comprising: _ )

a C—shaped cylinder rotatably attachable around a cylindrical collar affixed to a-

seismic streamer;
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25.  Acuffasin claim 24 wherein the cuff further defines an aperture therethrough to
admit a pin through the C-shaped cylinder.

26. A connection system for connecting an external device to an underwater cable,

the connection system comprising:
a collar attachable around an underwater cable, the collar including a shoulder
deﬁuling an end of a circumferential bearing race; and
a C-shaped cuff having an inner cylindrical surface for riding in the bearing race -
.of tl}e' collar; | |

wherein the collar further includes a circumferential groove in the bearing race;

and

wherein the C-shaped cuff includes an aperture therethrough to admit a pin into
the circumferential groove.
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