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UNDERWATER DEVI CE W TH A SACRI FI.CI AL LATCH MECHANI SM BACKGROUND The ’ 3
I nvention relates to marine seismc prospecting and, nore. particul arl ?,—Pp(;’-"

" a device attached to an underwater cabl étby a sacrificial |atch nechafi

In marine seismc exploration, a streaner cable is towed underwater behin
a survey vessel. An array of hydrophones is nounted in the cable, and a

sei smi c sour céJNBERQ\GATEﬁ@EVI WTB'%AMQREIQMIS AT MEGHANIBM adi at es
through the water and into the earth. Reflections of the seismc energy off
geol ogi c structures are sensed by the hydrophones. Data representing the
detected energy are transmitted to the vessel for later processing to
produce maps showi.ng subsea fornmatg 9pg, R(E@N‘b to contain oil and gas. To -
create accurate maps, it is necessary to know the shape of the streaner
cabl e during the, seism c, data-gather.in rocess. For this .purpose, depth
control devi c&a¢ invenGRRTelptesdp oyaring S?‘B‘“E’S&B%H?FEQS m%%parﬂgﬁa&’"m érdﬁ"#%e
attached to the cable at intervals along its length. The depth control

devi ces attachedyto apedenwatér cablielstadacaficiaMateh mechawsm. or wi ngs, whose angl es
of attack can be varied by notor to maintain a presel ected depth. The depth
control devices frequently include highly accurate headi ng sensors, or
di gi tal conpasses, '

In marine seismic explorafion, a streamer cable is towed underwater behind a survey
vessel. An array of hydrophones is mounted in the cable, and é seismic source, or gun, is
fired to generate seismic energy that radiates through the water and into the earth.
Reflections of the seismic energy off geologic structures are sensed by the hydrophones.

Data representing the detected energy are transmitted to the vessel for later processing to

produce maps showing subsea formations likely to contain oil and gas.

To create accurate maps, it is neceséary to know the shape of the streamer cable
during the seismic data—gathéring process. For this purpose, depth control devices,
commonly referred to as cable-leveling “birds,” are attached to the cable at intervals along its
length. The debth control devices are equipped with adjustable diving planes, or wing.s, |
whose angles of attack can be varied by motor to maintaiﬁ a preselected depth. The depth
control devices frequently include highly accurate heading sensors, or digital compasses,
whose heading outputs are transmitted to the vessel. From the compass heading data, the

shape of the cable can be accurately determined.

Typically, each depth control device is detachably connected to the cable by one or

more collars, which are attached to the cable. Each collar comprises cylindrical inner and



whose headi ng outputs are transmtted to the vessel. Fromthe conpass
headi ng data, the shape of the cable can be accurately determ ned.

Typi cal ly, each depth control device is,detachably connected to the cable
by one or nore collars, which are attacﬁed to the cable. Each collar
conprises cylindrical inner and 2 outer races surrounding the streaner.
The i nnewuter sesss swrreyndingthe streamer. skhedapas race s affixad &9 the streamero Thisiostkert he
depth control device is sem -permanently attached, can freely rotate about

t he i nnesice; fRcwhighdhe deile Contidl eesice txsenti-pefhaently attachad,can \ffee B rotaty abvit
hi nged for easy renoval fromand attachnent to the inner race, has a sl ot
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to retaint evicé to f outer race. An exenp nismi§
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positions as part of a latch nmechanism The |ocking bolt and other parts of
t he extending out of the depth control device to retain the device to the outer race. An exemplary
‘collar mechanism is described in US Patent No. 5,507,243, “CONNECTOR FOR
UNDERWATER CABLES,” April 16, 1996. The locking bolt is adjustable between locked
and unloéked positions as part of a latch mechanism. The lockiﬁg bolt and other parts of the
- latch mechanisrﬁ reside wholly or partly in cavities in the housing of the depth control device.
Internal surfaces of the housing serve as bearing surfaces for the various elements of the latch

mechanism. A typical latch mechanism is described in US Patent No. 5,214,612, “SWING

PLATE LATCH MECHANISM,” May 24, 1993.

As the streamer is towed through the water, it often happens m#t jetsam and other
debris collide with the devices attached to the cable. Depending on the size of the debris and
the tow spéed of the vessel, the impact on the devices can be severe.. Strong impacts can also
result during p#yout and retrieval of the sﬁ’eamer from collisions with structures on the

- vessel. These impacts can exert strong forces on the devices that can deform or even fracture
the housings. Damaged housings can result in seawater intrusion into the electronics in the
devices, binding of the wings, or broken latch mechanisms. In these instances, the housing |
must clearly be replaced. Even if the force of irﬁpact causes only a slight deformation of the
housing, the accﬁracy of the heading sensor contained within can be compromised if the
deformation changes the relative alignment of the ho'using to the cable. A deférmation

causing even a 1° or smaller change in alignment may be unacceptable in certain seismic



| at ch mechani smreside wholly or partly in cavities in the housing of the
depth control device. Internal surfaces of the housing serve as bearing.
surfaces for the various elements of the |atch nmechanism A typical l|atch
nmechani smis described in US Patent No. 45,214,612, "SWNG PLATE LATCH
MECHANI SM " May .24, 1993. As the streaner is towed through the water, it
of t en hagmiestiérsaTypeatipthasclutomisito depladeshe défbimied deivide witheardendebfmmed
attached to the cable. Depending on the size of the debris and the tow

speed of gifi&. ViSaaSed dr'ﬂ@fohﬁ?diﬁbus‘i’ﬁgstt?ﬁcﬂgﬂé&ﬁ&_ E@a?zb&d&@u Mt bSAisO8ed.
I npacts can also result during payout and retrieval of the streaner from
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Danmaged housings_can result _in seawater intrusion into the electronics. in
the devi tmpved, reinstliedrand ralibipieg ot therfagerk Srhusdif tsrrlene Sk Armpged or deforpsd

I nstances, the housing nust clearly be replaced. Even if the force of

| npact Chots@es@ah Yddisighifighitlydefthe cast bHoutfittingendmaistaiming 4 ftecaaecoatdey of t he
headi ng sensor contained within can be conprom sed if the deformation
changes the relative alignnment of the housing to the cable. A deformation
causing even a 1 or smaller change in alignnment may be unacceptable in

certain seism . - .
CYearly there is a need for avoiding permanent damage to expensive parts and for

making field repairs possible in the inevitable event of collisions between cable-attached

underwater devices and shipborne structures or underwater debris.

SUMMARY
This need and others are satisfied by an underwater-cable-connected device having

features of the invention, which includes a housing, a retainer, and a latch mechanism with a
latch body attached to the housing by the retainer in ﬁormal operation. A locking member
extends between the latch body and a mounting element to hold them together securely ina’
locked pbsition connecting the device to the cable. When forces, such as those resulting from
collisions with underwater debris, act on the latch body, a sacrificial element gives way to

| release the attachment of the latch body to the housing by the retainer before the forces reach

a level sufficient to darriage the housing.

In a preferred version of the invention, the latch body resides in a cavity in the
housing. The locking member is retained in a chamber in the latch body and is movable
between locked and unlocked positions engaging and disengaging with the mounting

element. typically a recepfacle in an outer collar race. The sacrificial element may be realized



3 .applications. Typically, the solution is to replace the deforned device
wi th an undeforned device. Damaged or defornmed housings typically cannot be
repaired and nust be discarded. Even though the internal electronic
conponents can be sal vaged, they nust typically be renoved, reinstalled,
and calibrated at the factory. Thus, it is clear that danmaged or deforned
housi ngsincarioasiways. ginione varsidny thedatchdody fdrmsfa bont threughrwhial themefamteai ni ng a
streaner cable. Clearly there is a need for avoiding pernanent danmage to

expensi Vg t&nististo dhddingBkttam the elish bRAL ke RASHP TheihBudilg may®eichaf! of
event of collisions between cabl e-attached underwater devices and shi pborne

structure und U T e-satisfied
by an urfbSriiectReees) E Hit b gt iorloh tﬁa PSSR0 o,
whi ch includes a housing, a retainer, and a |latch mechanismwth a |atch
body at texemsde, the paTtion Beivesy thabattem side af ﬁh@ #at?mbcrﬁyr%th%b@'eaks irglativedy flde ki ng
menber extends between the |atch body and a nounting elenent to hold them
t oget herangiafivesekay unden forces tending to separate the device from the cable before the main

housing is deformed or otherwise damaged. In this way, only the relatively inexpensive
sacrificial latch body need be replaced, rather than the entire underwater device. The
replacemént of the latch body is simple enough that it can be done on the back deck of the

vessel or even in the water from a small support boat when the cable is surfaced.

In other versions, the sacrificial element can be a portion of the retainer that breaks
when the force reaches too great a level. In yet another version, the housing has an access
hole that extends into the latch cavity. An access aperture extending into the chamber of the
latch body is aligned with the access hole in the housing to admit an insertable tool that can
be used to lower and raise the locking member or pin into and out of locking engagement
with the mounting element. One version of the tool has an eccentric camming surface on
which the locking pin rides up and down between locked and unlocked positions as the tool is
rotated. External tool access to the locking member eliminates the need for permanently

installing a relatively costly camming element in each latch mechanism.

- DRAWINGS
These and other features, aspects, and advantages of the invention are better
understood by referring to the following description, appended claims, and accompanying

drawings, in which:



| ocked position connecting the device to the cable. Wen forces, such as
those resulting fromcollisions with underwater debris, act on the latch
body, a sacrificial elenment gives way tp rel ease the attachment of the

| at ch body to the housing by the retainer before the forces reach a | evel
sufficient to danmage the housing. In a preferred version of the invention,

the | at ch bodyigepisdaserdpactivecdivwiof ah inddieated deviegemBduyingofehiure oftidber i s
retained in a chanber in the latch body and is novabl e between | ocked and

unl ocked, pgsk 1| 805, EGANIREGADEaBRABAILNG W Lh the mount ing el eent.
acl e coll ar

typically arecep I'n an outer race. The sacrificial elenment may
be realized 4 in various ways. In one version, the latch body forns a
bore through which the retainer extends into the housing to retain the

| at ch body to the housing. The housing may be nade of a stronger materi al
t han the | at cRIGA2Iis.a perspectiveoviewfshowing] atypicalastipgement dor conaediwgdhe f or
exanpl e, the portion between the bottom side of the |atch body and the

bore, i syf&drhiey8idcd HFFIG. 1 to the outer race of a mounting collar;-

FIG. 3 is a cross-sectional side elevation view of a portion of the housing of the

underwater device of FIG. 1 showing a latch mechanism embodying features of the invention;

FIG. 4 is an exploded perspective view of the latch mechanism of the underwater

device of FIG. 1, showing a latch body and a latching/unlatching tool;

FIG. 5 is a perspective view of the latch body of FIG. 4 after undergoing a force

sufficient to break it before the housing is damaged; and

FIGS. 6A and 6B are perspective views of another version of the invention showing a

sacrificial retainer before and after fracture.

DESCRIPTION
An exemplary version of the underwater device 20 embodying features of the
invention is shown in FIGS. 1-5. The ;ieviéé depicted in FIG. 1 is a cable-leveling bird
attached to a streﬁmer cable 21. The bird housing 22 includes a tubular main body section 24
and a front pylon 26 and a rear pylon 28. Two motor-driven fins 30, or wings, extend from

the main body section to control the depth of the cable. A pressure sensor in the front pylon



and gives way under forces tending to separate the device fromthe cable
before the main housing is defornmed or otherw se damaged. In this way, only
the relatively inexpensive sacrificial |gtch body need be replaced, rather
than the entire underwater device. The replacenent of the latch body is
sinpl e enough that it can be done on the back deck of the vessel or even in
t he wat e uédto detesnmixie the degth of tHedsitd softamt théwingglehe bé sppropriatelycidjustedad her
versions, the sacrificial element can be a portion of the retainer that
breaks whgRfidg dfaé?fe‘aez‘ieg&@@ﬁﬁ%ohﬁﬁ 9540 Bnlafiéthe mbfbr ¥Ad o#RPLIRGFoHET Si ON,

t he housing has an access hole t %t extends 1nto the latch cavity. An
access aperture extendin iﬂto.the chanmber of the latch body is aligned

Wi th t heORRoBeRs HaFEIs camtplhe et Frad She s re S0t L SOBRBNiGHF WA can be
used to | ower and raise the |ocking nenber or pin into and out of | ocking
engagendnwing vessellovenwires inrthe eabéw%ﬂt Thechied may gisghouvse 2 keadingsienseaSOaer
eccentric camm ng surface on which the locking pin rides up and down

bet wveen digikedmpash, Wiprovided Hightly htairtste dsditdlionof te drizntativAbE the dableeThel t 0ol
access to the | ocking nenber elimnates the.need for permanently installing
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seismic prospect. The calibrated heading sensor is accurately aligned in the housing 22 along

a heading axis 32 aligned with the axis of the tubular main body section, which serves as the

bird’s heading reference axis.

Collar rings 34 are firmly clamped around the cable 21 at front and rear mounting
positions. The rings form an inner race to accommodate a connector assembly 36, which can
freely rotate about the ring and, hence, the cable. Although it does not have to be, the
connector could be a hinged assembly with removable hinge pins 38, such as the Quick
Latch™ collaf assembly manufactured by DigiCOURSE, Inc. of Harahan, LA, or could be an
unhinged, or other, assembly providing a means of attachment to the cable. As shown in FIG.
2, the connector 36 includes a receptacle 40, in the shape of, for exafnple, a keyhole with a
large opening 41 at one end and a slot 42 at th¢ other end. A typical connector has a second
similar receptacle 180° around its circumference to similarly accommodate another device,
such as a flotation tube. The connector 36 is attached to the bird by a locking member 44,
preferably a dovetail pin, extending from the pylons 26, 28 of the housing 22. To avoid
redundancy, subseque;'lt descriptions focus on the attachment to a mounting elemént at the
front pylon 26, but apply also to the at-tachment at the rear pylon 28. The preferred locking

pin 44 has a nair of onnosite horizontal grooves 46 just below its too 48. The circumference



understood by referring to the follow ng description, appended cl ains, and
acconpanyi ng draw ngs, in which: 5 FIG 1 is a perspective view of an
underwat er devi ce énbodyi ng features of the invention attached to a section
of streaner cable; FIG 2 is a perspectj ve view showi ng a typical
arrangenment for connecting the underwater device of FIG 1 to the outer
race of &f the Y isHest tesk kit thétiuneietc@ofthe $ags opdniny Wl insheleceptaciadd.ofhei ew
of a portion of the housing of the underwater device of FIG 1 showing a

atch MRy SORA dithehBhL BBl the fockeGith UR RS sifdelorh he siBr4ZHhOded

per specti mechani sm of nderwat er device of FIG 1,

showing a | atch bod nd a latching/unlatching topol: FIG 5 is a
bor spect eGEpiAInip 6 Sadpmodie felfag Settingn Wsgrabe InstisEgeret e e
sufficient to break it before the housing is danmaged; and

receptacle of the connector securely in a locked position. A lock screw 50 tightened into a

thréaded hole 51 in the pylon or other similar fastener offset along the slot 42 from the
locking pin can be used to provide a more stable two-point retention of the pylon 26 to the

connector 36.

Further_ details of a preferred version of a latch mechanism 52 are shown in FIGS. 3-4.

The housing pylon 26 includes a latch cavity 54 sized to receive a latch insert body 56. The

. latch body has a top side 58 and an opposite bottom side 59. The top side faces the cable and
is preferably flush with the pylon’s upper surface. The latch body includes a chamber 60
‘having an opening 6.2 in the top side through which the top 48 of the locking pin 44
protrudes. The chamber wall forms a circumferential ledge 64 recessed into the latch body.
The locking pin includes a region 66 having a thinner diameter to accommodate a stack of
Belleville washers 68. The stack of washers is retained at the bottom by a dome-shaped plug
70 having a circumferential flange 72 to support the stack. When the locking pin 44 is
engaged with a connector 36, the pin is pulled outward slightly in its locking position. The
Belleville washers are compressed between the flange 72 and the ledge 64 of the chamber 60.
In this way they apply a biasing spring force acting to retract the pin back into the chamber

and, consequently, holding the connector tightly to the top of the pylon 26.

The latch body 56 preferably includes a bore 74 through which a retainer 76, such as a

set screw. can extend. The housing pylon 26 includes aligned threaded bores 77. 78. which



FI.GS. 6A and 6B are perspective views of another version of the invention
showi ng a sacrificial retainer before and after fracture. DESCRI PTI ON. An
exenpl ary version of the underwater de®i ce 20 enbodyi ng features of the
invention is shown in FIGS. 1-5. The device depicted in FIG 1 is a
cable-leveling bird attached to a streaner cable 21. The bird housing 22
i ncl udesheésetybreivaretairier engupdy. Thetetainer2étaims thedlafch body f§ kothe2Busing. The ear
pylon 28. Two notor-driven fins 30, or wi ngs, extend fromthe nain body
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I'S used to determne the depth of the bird so that the wings can

be appro te sted to I,nt.ain _a desir pth. Th ng 22 al so
cont ai n§ﬁ{eh@ 9#6%%& déft%éeln gag?:‘fl?eolﬁ gt %‘ﬁ‘gﬁg dopuiesiqr ﬁ% t he
W ngs, read the pressure sensor, and conmunicate with a tovm ng vessel over
wires i BellevillcatdsherstackTifds tslaxednaljoveing hermim ebattome o agginstihie detaiger. or

An access hoie 79 formed in the front pylon 26 (and a similar access hole 79’ in the
rear pylon 26) extends into the latch cavi_ty 54. An access aperture 80 formed in the latch
body 56 1s aligned with the access hole to admit a tool 82 into the locking pin chamber 60.
The inserted tool can be used to lift the locking pin 44 up against spring pressure to an
unlocked position for removing the bird from and installing it on a connector 36. In
removing birds, once the locking pin is clear of the receptacle, the tool can be removed from
the access hole. In attaching birds, the tool can be removed once the locking pinis inits
locked position at the end of the receptacle slot. A screwdriver or other such shafted tool can

also be used.

One version of tool that works well is shown in FIG. 4. The tool 82 has a first shaft
portion 84 and a second shaft portion 85.forming an eccentric camming surface on the second
shaﬂ portion. An end portion 86 of the tool is similar to 1;he first portion, but includes a flat
surface 87. The tool is inserted into the chamber 60 through the aligned access hole 79 and |
access aperture 80. The flat surface 87 makes it easier for the tool to slip under the dome-
shaped plug 70 at the bottom of the locking pin 44. The tool is inserted until the eccentric
portion 85 is under the dome-shaped plug.' The end portion 86 is supported by the walls of
the access hole and aperture on the other side of the latch body. As the tool is .rotated, the

eccentric camming surface. which is eccentric relative to the first shaft portion and the end



di-gi tal conpass, to provide a highly accurate indication of the orientation
of the cable. The heading infornmation relayed to the vessel is used to
determ ne the shape of the cable duri r? a seismc prospect. The calibrated
headi ng sensor is accurately aligned inh the housing 22 along a headi ng axis
32 aligned with the axis of the tubular main body section, which serves as
t he bi r dpartiomecerigages thd doreersiaped phug atdlrhizes andrigweS4haloekihg pid yetekemped
around the cable 21 at front and rear 'nounting positions. The rings form an
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about the ring and, hence, the cable. Although it does not have to abe, t he

connect of. _coul e _a hipged assenbly with, re abl e hinge pins 38, such as
Che aui cier Eay clrplippitnfof fiieed 38 B el celic AR Bl o greioR@essline o
Har ahan, LA, or could be an unhinged, or other, assenbly providing a nmeans
of at t acifeemfEic camitp e butl iato %héﬂﬁ@_giv\mthﬁn% 2, the connector 36 includes a
receptacle 40, in the shape of, for exanple, a keyhole with a | arge opening
41 at one end and a slot 42 at the other end. A typical connector has a
second simlar receptacle 180[err] around its circunference to simlarly
accommodat e Of: | | : i's
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attached to ng nmenber 44, pre dovetal
extendi ntgpifcg }Enlntqglaei"tspay flogcréswi 65. cgr%pgr];enE Elethg directio 'o%zai'ro-l\;ro%a d‘%&%) that tends to

separate. the bird from the cable. In many instances, the force can be so great that the

housings of conventional birds or other cable-attached devices can be irreparably damaged.
This is especially true of devices that include a heading sensor, for which even relatively
small distortions in the housings can cause intolerable alignment errors. As shown in the
latch body version of FIG. 5, when the component of force 90 acting on the latch body
increases above a predetermined IeVel, a thin portion 92 of the latch body around the bore 74
| gives way under pressure from the retainer 76. Acting as a sa_criﬁcial element, the broken-
away portion prevents the force of impact from r;eaching a level great enou__gh_ to damage the
rest of the housing 22. The force required to break the. sacrificial element can be taken into
account in designing the part. For example, the thickness of the material around the bore 74
can be changed to withstand different levels of forces. As shown in FIG. 3, the bottom side
59 of the latch body can inglude a void 94 fo lessen the amount of material around the bore
subject to the pressure of the retainer. A variety of materials can be used to construct the
latch body 56 to tailor its failure loads and modes for different applicétions. Particularly
suitable materials for the latch body include moldable plastics because of their versatililty,
light weight, and corrosion-resistance, but other materials could also be used. It is also

possible to use other parts of the overall latch mechanism 52 as the sacrificial element. For



redundancy, subsequent descriptions focus on the attachnment to a nounting
el enment at the front pylon 26, but apply also to the attachnent at the rear
pyl on 28. The preferred |l ocking nin 44 has a nair of opposite horizontal
grooves 46 just belowits top 48. The @ rcunference 7 of the top is just
| ess than the circunference of the |arge opening 41 in the receptacle 40.

The ODDQ:&hzﬁFtega@mmrmGSl BRI GB; dnétBerdersion dtheretaidt 06 haph fraddible sl i de
along the slot 42 in the receptacle to its end opposite the |arge opening.
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securely n-a lock position ck screw ten Into a t1readed

hole 51 in the pylon ot her e offset al ong the slot 42
from t hdodpER; H§ © fenei éﬁfeSE’“tfé’émeo @ﬁ a thinngg dismsteriate HoaHBoRE: or

retention of the pylon 26 to the connect or 36. Further details of a
pr ef er r &y makisg the refainer bat affe differean matariaPthan e tyticahstetlser$a@Sy, Sich as The
housi ng pylon 26 includes a latch cavity 54 sized to receive a |atch insert

body 56 -platglfie or ceramic or other more brittle or generally weaker material.

Once the sacrificial element gives way upon impact, the bird 20 is still retained to the
cable 21 ‘t:y the latch mechanism 52 at the other pylon or, in the event ooth latch mechanisms
are sacrificed, by a lanyard (not shown) attached to the housing 22 and looped around the
cable. The bird merely has to be retrieved and the broken sacrificial latch mechanism
replaced by a good one before returning t_o service. There is no need to replace the entire bird

with another and send the damaged bird back to the factory for repair or disposal.

Although the invention has been described in detail with reference to preferred
versions, other versions are possible. For example, the inner ring/outer connector assembly
was used throughout as an exemplary mounting element for attaching devices to underwater
cables. Other mounting elements that are engageable by a tocking member extending
between the mounting element and a latch body could equivalently be used. The locking pin
need not be a dovetail pin as described. Other locking and latching 'schemes could be
substituted for the dovetail/slot scheme described in the'depicted versions. Hooks, clasps,
and bo.llts are only a few of the locking elements that one could substitute for the dovetail pin
deecﬁbed. The sacrificial element could be realized in other ways. The retainer need not
extend all the way through the latch body and need not be a set screw. A shear pin or.other

franegible structure could be used to retain the latch hodv in normal oneration and to vield



| at ch body has a top side 58 and an opposite bottom side 59. The top side
faces the cable and is preferably flush with the pylon's upper surface. The
| at ch body i ncludes a chamber 60 having an opening.62 in the top side

t hrough which the top 48 of the | ocking1d n 44 protrudes. The chanber wal l
fornms a circunferential |edge 64 recessed into the |atch body. The | ocking
pi n i ncl unties peeselectied teves dfdoicageting dri thadatchdbadyet Biis ¢learabatomeskiidled imthet ack
of Belleville washers 68. The stack of washers is retained at the bottom by

a done- siaRedidiedSgnist Mady Efhivalérit sEUEthRE FH dtdbhihé 80HEestE uhQerbdRPOIled NE

stack. Wien the locking pin 44 is engaged with a connector 36, the pinis

pulled o r Lightly in its | QekhnNg,-PO8I L1 0 The Bellevill.e shers are
P orpr os caiiish e (8tiplioh ladd e SATLINRRLBicd ROR erekifanyicab B pioapticd BR1E
this way they apply a biasing spri r&g force acting to retract the pin back

i nto theo@ﬁlh‘x%’é"?esaﬁ’ﬂ&? ag arpdstic Eanging dewise icalje retEe ) ARuesse flotatign devicespande
top of the pylon 26. The | atch body 56 preferably includes a bore 74

t hr ough ethercdensing devicess could desveberefit forpthe featweres embodiakindgheldestiibedhousi ng
pyl on 26 includes aligned threaded bores 77. 78. which

versions. The invention also has application on untowed bottom cables to which similar

devices are attached. Therefore, the spirit and scope of the claims are not limited to the

descriptibn of the preferred versions.

What is claimed is:



8 .the set-screw retainer engages. The retainer retains the.|latch body 56 to
the housing. The retainer can also serve to prevent the tep—oft—thetoecking—

pin 44 from droppi ng below the top side 38 of the latch bo

device is not engaged with a connector 36 and the Bellevill Elm i ﬂ“ IIIl
68 is relaxed, allowing the pin to bottom out against the

access hole 79 forned in the front pgrangy (and a simlar access hoI e 79'
in the rear pylon 26) extends into the | atch cavity 54. An access aperture
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lift the | ocking pin 44 up agai nst spring pressure to an unl ocked position
for remdSIRRYORREOBPAZING; om and installing it on a connector 36. In renoving
birds, once the locking pin is clear of the receptacle, the tool can be
renoved fromahmmsmgeess hole. In attaching birds, the tool can be renoved
once the locking pinis inits |ocked position at the end of the receptacle
slot. A screvwdeiygy; or other such shafted tool can al so be used. One
version of tool that works well is shown in FIG 4. The tool 82 has a first

: B ?]]: ;c go(r); | ,? n}"ile gtg&%(gﬁ% Breached ?o the rfxaoilémg %y ttheorréta%ger in norrna.siJ og&agr?gc ceorhtdgtko%s gamm ng

a locking member extending between the latch body and a mounting element and
holding tile latch body securely to the mounting element in a locked position to connect the
device' to the underwater cable; and

a sacrificial element that gives way to release the attachment of the latch body to the
housing by the retainer in response to a force greater than normal operating forces actin'g on

the latch body before the force increases to a level sufficient to damage the housing.

2. A device as in claim 1 wherein the sacrificial element forms a portion of the latch
body.
3. A device as in claim 1 wherein the latch body forms a bore and the retainer extends

through the bore into the housing and wherein the sacrificial element comprises a portion of

the latch body around the bore.

4. A device as in claim 1 wherein the sacrificial element is a frangible portion of the

retainer.

TTHIS SHEET HAS BEEN
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~ shaft portion. An end portion 86 of the tool is simlar to the first
portion, but includes a flat surface 87. The tool is mser’)"lmun)m"ﬂm]um
chanber 60 through the aligned access hole 79 and access ap¥ '
flat surface 87 nmakes it easier for thegjool to slip under f he® dome-" sHapéed
plug 70 at the bottom of the |ocking pin 44. The tool is inserted until the
eccent ri ¢§.por tA deviéatiasheddan underwehtereable hpeisigphdi@iting Bement disposédon 86 i s
supported by the walls of the access hole and aperture on the other side of
the latc §ngo0l is rotated, the eccentric canm ng surface,

whi ch is&g?%i&ﬂqgﬁéém?@ng ive to the first shaft portion and the end 9
portion, engagz}g t.hefdorre-sha‘peq plug and raises and | owers the | ocking pin
between unl ocRAGUSIAG YTBUREHH3S ti ons. The tool includes a handl e 88 for
better |everage. This allows for easy deploynment of devices on a streaner
cabl e and el i milatalt bedyt tesidingdd theeavity aod hhying ademsidé endcabottam bidebod | t i nt o
each |l atch nechanism During collisions between birds and underwater debris-
or vesseforfiifigl§ thdrfSer wittean dfeafig in the top side facing the underwater cable;

a locking member retained in the chamber movably between locked and unlocked
positions and extending through the opening to securely engage a mounting element of the
underwajter cable in the locked position;

" a retainer retaining the latch body in the cavity to the housing; and

a sacrificial element that gives way to release the latch body from the housing in
response to a predetermined force tending to separate the underwater device from the
underwater cable, the predetermined force being less than the force required to damage the

housing.

6. A device as in claim 5 wherein the sacrificial element forms a portion of the latch

body.

7. A device as in claim 5 wherein the latch body forms a bore and the retainer extends
through the bore into the housing and wherein the sacrificial element comprises a portion of

the latch body around the bore.

8. A device as in claim 7 wherein the sacrificial element comprises the portion of the

latch body between the bore and the bottom side of the latch body.



typically inparts a force with a conponent in the direction of arrow 90 :
(FIG 5) that ténds to separate the bird fromthe ca I I nces, -
the force can be so great that the housithgs of convert'lm“"e“““mm““mgt her

. cabl e-attached devices can be irreparably damaged. This ics especially true
of devices that include a heading sensor, for which even relatively snall

di stortigns ixdéviee ninsldigssS whereiiotis €adrificl eleaieheisal fra@igitie pokioh@f3he As
shown in the latch body version of FIG 5, when the conponent of force 90
acting QQ.iae | atch body increases above a predetermned |level, a thin
portion 5 of the latch body around the bore 74 gives way under pressure
fromthe retainer 76. Acting as a sacrificial elenent, the broken- away
portion prevents the force of inpact fromreaching a | evel great enough to
darmage the rest of the housing 22. The force.required to break the
sacrifidlal eppamtes wanedied todteinderwaierrablsueempmsiegisi gni ng t he part. For
exanpl e, the thickness of the material around the bore 74 can be changed to
wi t hstand di faf @hgsiod #taehed t0fthd @idepwaterSabtd) i tohRedidrtavihg 4 Reeftadit om si de
59 of the latch body can include a void 94 to | essen the anount of nmaterial
around %@&é&% ofubj ect to the pressure of the retainer. A variety of

mat eri al’'S Can b€ UOsed to construct the latch body 56 to tailor its failure

| oads and nodes far %Qferent applications. Particularly suitable materials
for the |atcrRupgashabledeyirs: FRv & plastics because of their versatililty,

a housing with a latch cavity;

a latch mechanism, comprising:

a latch body releasably residing in the latch cavity, the latch body |
having a top side and a bottom side and forming a chamber having an opening in the top side
facing the connector;

a locking pin retained in the chamber movably between locked and
unlocked positions and extending through the opening in the top side of the latch body to |
securely engage the receptacle in the connector;

a retainer retaining the latch body in the létch cavity to the housing;

a sacrificial element that gives way in response to a precietermined
force on the latch body to release the latch body from the housing before the force can

increase to a level sufficient to damage the housing.

11. Apparatus as in claim 10 wherein the latch body forms a bore and the retainer extends
through the bore into the housing and wherein the sacrificial element comprises a portion of

the latéh body around the bore.



| i.ght wei ght, and corrosion-resistance, but other materiats—coutd—-alse-be——

used. It is also possible to use other parts of the overal tch nechanls
52-as the sacrificial elenment. For 10 exanpl e, as sho rm "E

6B, another version of -a retainer 96 hds® a frangible regi

under pressure fromthe walls of the surrounding bore 74 of t he Iatch

56. The frangible region could be forned by a thinner dianeter materi aI as
shown, or by rraki ng the retainer out of a different material than a typi cal
st eel scr such as lar%I@ tic or ceramcI q(r ot her re brittle or
gener al | 512 a‘f?ﬁ{sé'lsil%f’.a‘ urther comprisipg @jlagk screvpertending thsoygh the hon

| npact, the b|rd 20 is still retained to the cable 21 by the latch

mechani sracBptacle of the epnhestoranddhreadedly engagingshe htchimdy thratigh thesopside,she ar e
sacrificed, by a lanyard (not shown) attached to the housing 22 and | ooped

around t headcgtth@lockaeret refiniBg Sle)eoléetdrQo AR 1akhboY 8 FoMtidd Mok @ken

sacrificial latch nmechanismreplaced by a good one before returning to

service. re-ggﬁﬁae 'spaddl ap&t Brofthk ?(;ykﬁ’fg%l}l & Sl Wo-f?&ﬁfjretentlon.

13.  Apparatus as in claim 10 wherein the housing forms an access hole extending into the
cavity ar.id wherein the latch body forms an access aperture extending into the chamber, the
access hole and the accéss aperture being aligned to admit a tool to access the locking pin to
move the locking piﬁ up and down in the chamber into and out of engagement with the

receptacle in the connector.

14. Apparatus as in claim 13 wherein the tool comprises a first shaft portion and a second
shaft portion forming an eccentric camming surface on the second portion to engage the

locking pin to raise and lower the pin in the chamber as the tool is rotated.



W|th anot her and send the danaged bird back to the factm
di sposal . Al though the invention has been described in

reference to preferred versions, other versions are pos | ,jr m’i}! 't
the inner ring/outer connector asserrblyﬁ was used throughou
mounting el enent for attaching devices to underwater cables. Oher nounti ng

el enents that are engageable by a | ocking nenber extendi ng between the
nmounting el ement and a latch body could equivalently be used. The | ocking

d ' 83 i bed. .OL Ki d. | at chi
Cchemes boul o aetifiTheh mefhibyfR RERGE T Gt or Bl noltRd®a28bierBRG  n the
depi cted versions. Hooks, clasps, and bolts are only a few of the | ocking

el enent stiaphing dhrdeviss ta 28 ypderHatar sable, compsisingy et ai | pi n described. The
sacrificial elenment could be realized in other ways. The retai ner need not

extend al | t helavehybadiyresidihg imthel cavity) tholijchdody heddg acdp fide and 8boBchede A
shear pi.n"or other frangible structure could be used to retain the latch

oo RSN ol g 90 ST LIRS, o Tore
a locking pin biased in the chamber and movable between a locked position and an
unlocked position, a locking end of the locking pin extending through the opening in the top
side of tﬂé latch body;
a retainer retaining the latch body in the cavity to the housing of the device; and
a sacrificial element that gives way in response to a predetermined force on the latch

body to release the retention of the latch body to the housing of the device before the force

reaches a level sufficient to damage the housing.

16. A device connected to an underwater cable having mounting elements disposed
thel;ealong, comprising:
- a housing;

a retainer;

a latch body attached to the housing by the retainer in normal operating conditions;

a locking member extending from the latch body to engage a mounting element
securely in a locked position to connect the device to the underwater cable;

whe.rein the latch body includes a frangible portion that breaks to release the .
attachment of the latch body to the housing in response to a force greater than normal

operating forces acting on the latch body before the force increases to a level sufficient to

damage the housing.



art woul d reCo ni ze ‘many equival ent structures for attaching devices tg 8
under wat er cabl emluﬂltlmilmqumuemgescrl ption used the cabl eg_Lg E{WQ-M:B BEEMY
a exenpl ary cabl ot her7 devi ces, such as gngingl
devi ces, cable retri‘evdl 8evfces, flotation devices, and lot hpr PLAC ng

devi ces, could derive benefit fromthe features enbodied in the descri bed

ver si ons17.TheAj dewtoetas i clird d 6 vetseréin e 1arhibedy foimdAtYeshdIat raanerdxté@dst 0
which simlar devices are attached. Therefore, the spirit and scope of the

cl ai s afh?owg@ltthé bsf-e lﬁfé th@h&ﬁk‘?n%ﬁ‘rgﬁlh&teiin%e ﬁan@t'rg ptB['tFJn% aggnvo%f i cp\Nat

is clained 1I's evi ce connec 0 an underwater cabl e
havi n ti n I errent t her eal on a _housi ng for
housi g gnl{)) arertgflé?rﬁ@g un%er contact press%re tcromt e retalicl’er before the fmgce

acting on the latch body increases to a level sufficient to damage the housing.

18. A method for preventing damage to the housing of a device connected to an
underwater cable in the presence of impacts to the device, comprising the steps of:

c:onnecting the device to the underwater cable with a latch mechanism;

retaining the latch mechanism to the housing; and

providing the latch mechanism with a sacrificial element that gives way to release the
retention of the latch mechanism to fhe housing in response to a predetermined force acting

on the latch mechanism before the housing can be damaged.

his Sheet Has Been Replaced
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a, Iatch body attached to the housing by the retainer in norgal_operating

condltlons a | ocking menber extending between the latch b OTHIS"GHEET HAS BEEN |
nount i ng’ el enent and hol di ng the latch body securely to thg-mung

element in a | ocked position to connect8the device to the uUnde " Cr“gwl
and a sacrificial elenent_ that %ves rel ease the attachrrent

of the latch body to the hOBSTRAGE Eléllﬂ%tm%ﬁ:ép&ﬁmesponse to a force

greater than nornmal operating forces acting on the Ilatch body before
the forcé iAcdeeasesnnetied taan uaderivatentible by meatsoofdsaadficiahiatchanshagismwhi | e
the 1ocki ng menber remains in the | ocked position securely holding the

l'at ch bogy 3r9al€sh§ meéﬂi”tﬁerﬁl)ugfn%@%e @Vide Fork NGBISdantRB e t(?col%lSIé“HéjeVI ce
as inclaiml ein the sacrificial elenent fornms a portlon of the latch
body. 3. with Jetsda?n or oether ob!|en<:tsC | ﬁie un]derwaei e'?llcte QSe coln%ggted P dcYable avmg mountmg

elements disposed along its length. The device includes a housing and a latch body attached

to the housing by a retainer, such as a set screw. A locking member extends from the latch

body to engage the mounting element. A sacrificial element, such as a thin portion of the

latch body or a frangible portion of the retainer, gives way in response to a predetermined

force acting to separate the device from the cable before the force can damage the housing.

This Sheet Has Been Replaced




and the retainer extends through the bore i.nto the housing and wherein the
sacrificial elenent conprises a portion of the |atch body around the bore.
4, A device as in claim1l wherein the sacrificial elenent is a frangible
portion of the retainer. 13 5. A devi ce attached to an underwater
cabl'e having nounting el enents di sposed thereal ong, conprising: a housing
formng a cavity; a |atch body resiqi QBin the cavity and having a top side
and a bottom side and form ng a chanber with an opening in the top side
facing the underwater cable; a | ocking nmenber retained in the chamnber
movabl y betweegn | ocked and unl ocked positions and extendi ng through the




underwat er- cable in the | ocked position; a retainer retaining the |atch
body in the cavity to the housing; and a sacrificial elenent that gives way
to release the latch body fromthe housing in response to a predeterm ned
force tending to separate the underwater device fromthe underwater cable,
the predeterm ned force being |ess than the force required to damage the
housi ng. 6. A device as in clain15g£2§§ein the sacrificial elenment forns
a portion of the latch body. 7. A ie as in claim5 wherein the latch
body fornms a bore and the retainer extends through the bore into the
housi ng and wherein the sacrificial element conprises a portion of the

| at ch body around the bore. 8. A device as in claim7 wherein the
sacrificial elenment conprises the portion of the |atch body between the
bore and the bottom side of the |atch body.

FIG. 2




9. A device as in claim5 wherein the sacrificial element is a frangible
portion of the retainer. 10, Appar atus connected to an underwater cabl e,
conprising: a connector attached to the underwater cable, the connector
having a receptacle forned therein; an attachable device, conprising: a
housing with a latch cavity; a | atch nmechanism conprising: a |atch body
rel easably residing in the latch cavijy,_the |latch body having a top side
and a bottom side and formng a cha ving an opening in the top side
facing the connector; a locking pin retained in the chanber novably between
| ocked and unl ocked positions and extending through the opening in the top
side of the latch body to securely engage the receptacle in the connector;
a retainer retaining the latch body in the latch cavity to the housing; a
sacrificial elenment that gives way in response to a predeterm ned

FIG. 3



force on the latch body to release the |atch body from the housing before’
the force can increase to a level sufficient to danage the housing. 11.
Apparatus as in claim10 wherein the latch body forns a bore and the

retai ner extends through the bore into the housing and wherein the
sacrificial elenment conprises a portion of the |atch body -around the bore.
15 12. Apparatus as in claim10 further conprising a | ock screw extending
t hrough the receptacle of the conneaqqy? d threadedly engaging the latch
body through the top side, the head of the | ock screw retaining the
connector to the latch body at a position along the receptacle spaced apart
fromthe locking pin for stable two-point retention. 13. Apparatus as-in
claim 10 wherein the housing forns an access hole extending into the cavity
and wherein the latch body forns an access aperture extending into the
chanber, the access hole and the access aperture being aligned to admt a
tool to access the locking pinto

~FIG 4




move the | ocking pin up and down in the chanber into and out of engagenent
with the receptacle in the connector. 14. Apparatus as in claim13.
wherein the tool conprises a first shaft portion and a second shaft portion
form ng an eccentric camm ng surface on the second portion to engage the

| ocking pin to raise and lower the pin in the chanber as the tool is

r ot at ed. 16 15. A sacrificial | ;h chanismresiding in a cavity in
t he housing of a device for attachingé h@?gevice to an underwater cable,
conprising: a latch body residing in the cavity, the latch body having a
top side and a bottom side and form ng a chanber having an opening in the
top side facing the underwater cabl e; @cking pin biased in the chanber
and novabl e between a | ocked positigaTand an unl ocked position, a | ocking
end of the | ocking pin extending thg t he opening in the top side of the
| at ch body;




a reta4ner reta| ni ng the Iatch body in the caV|ty to the housmg ocf;\g(bé\—\t\-"lfg
device; and a sacrificial element that gives way in response to a
predeterm ned force on the latch body to release the retention of t ﬁ@;ﬁ;ﬁs
body to the housing of the device before the force reaches a | evel

sufficient to damage the housing. 16. 18 A device connected to-an unde r
cabl e havi ng nounting ele onpr|S|ng a housi

a retainer; a latch body gﬁ%%ﬁ%ggﬁpgﬁ?ﬁgﬁﬂ Igg%g&b "he retainer in nornal
operating conditions; a |locking nenber extending fromthe |atch body to

engage a ”D“%Nﬂ%ﬂ#ﬁﬁ%tDEW@EWH&§AbRQ#KCiA}20§ATCHrME@I-ﬁmmt the

device to the underwater cable; wherein the |latch body includes a frangible
portion that breaks to release the attachnment of the latch body to the
housing in response to a force greater than normal operating.forces acting
on the latch body before the force increases to a level sufficient to
damage the hdudévigs connected to an underwater cable by means of a sacrificial latch mechanism

that breaks to protect the housing of the device from irreparable damage due to collisions

" with jetsam or other objects. The underwater device is connected to a cable having mounting
elements dispoeed along its length. The device includes a housing and a latch body attached
to the hoesing by a retainer, such as a set screw. A locking member extends from the latch
body to engage the mounting element. A sacrificial element, such as a thin portion of the
latch body or a frangible portion of the retainer, gives way in response to a predetermined

force acting to separate'the device from the cable before the force can damage the housing.
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ABO L T
17 17 A device as in claim16 wherein the latch body forns a bore agi@%ﬁs{s
retainer extends t hrough the bore into the housing and wherein the
frangi ble portion is a portion of the latch body a i
breaks under contact pressure fromthe retainer before the force actlng on
the latch body increases to a |evel suffigient to d u j Hﬂ
A nethod for preventing danage to the housing of a o] an
underwat er cable in the presence of inpagtggto the deV|ce conpr|5|ng t he
steps of: connecting the device to the underwater cable with a | atch
mechani sm i ocki 80abhecd addthdBrelakios BnS tadeehitd® GapldMd et iRt ngn

t he underwat er cabl e;
elements dlsposed therealong, comprising:

a housing for housing the device;

a retainer;

a latch body attached to the housing by the retainer in

normal operating conditioﬁs; _

a locking member extending between the latch body and a
mounting element ‘and holding the 1latch body securely to the
mounting element in a locked position tb'connect_the device to
the underwater'cabie; and . _

' a sacrificial element that gives way to release the
attachment of the latch body to the housing by the retainer in

- response to a force greater than normal operatiﬁg forces actiﬁg
on the latch body before the force increases to a level
sufficient to damage the housing, while .the 'lockihg member

~ remains in the locked position securely holding the latch body to

the mounting element on the underwater cable

2. A device as in claim 1 wherein the sacrificial element

forms a portion of the latch body.

3. A device as in claim 1 wherein the latch body forms a bore
apd the retainer extends through the bore into the housing and
wherein the sacrificial element comprises a portion of the latch

‘body around the bore.

4, A device as_in claim 1 wherein the sacrificial element is a

frangible portion of the retainer.
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retai’ning, the | atch mechani smto the hou5|ng, providing the | atch nmechani sm
with a sacrificial element that gives way to release the retention of the

| at ch mechanismto the housing in response to a predeterm ned force acting
on the |l atch nechani sm before the housing can be damaged; and maintai ni ng
the secure | ock between the | atch nechanjgm and the nounting elenent on
the wunderwater <cable after the sacrificial elenent gives way. 19. A
devi ce connected to an underwater cable having nounting el enents di sposed

ther eal ong, 1 $0NPAT gdPie AsNHSENGim A GhBOEH : tife l13kCH Qe@y &L il hedo m&)e the
housi ng by the retainer in normal operating conditions; I ng nme

ext endi ng bardetlre t etdimeeh %Gydanahmmmhm¢®%mﬁo &g H@IU@FLng ehé
l'atch body éﬁ&!‘gﬁl ytﬂé) %P&glble portion is a portion of the latch body

around the bore that breaks under contact pfessure from the
retainer before the force acting on the latch body increases to a

level sufficient to damage the housing.

18. A method for preventing damage to the housing of a device
connected to an underwater cable in the presence of impacts to
the device, comprising the steps of: |
connecting the device to the underwater cable with a latch
mechanism; _ |
locking the latch mechanism securely to a mbunting element
on the underwater cable;
retaining the latch mechanism to the housing;
providing the latch mechanism with a sacrificial elemeht
‘that gives way to release the retention of the latch mechanism to
the housing in response to a predetermined force acting on the
latch mechanism before the housing can be damaged; and
maintaihing the secure lock between the latch mechanism and
the mounting element on the underwater cable after the

sacrificial element gives way.

19. A device connected to an underwater cable having mounting
elementé disposed therealong, comprising;
a housing;
a retainer;
a latch body attached to the housing by the retainer in
normal operating conditions; |
a locking member extending between the latch body and a

mounting element and holding the latch body securely to the
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18 nounting element in a | ocked position to connect the device to the
underwat er cable; and a sacrificial elenment that gives way to rel ease the
attachment of the latch body to the housing by the retainer in response to
a force greater than normal operating forces acting on the |atch body
before the force increases to a | evel suigicient to damage the housing,
wherein the sacrificial elenent fornms a position of the [atch body. 20. A
device as in claim19 wherein the latch body fornms a bore and the retainer

extends thrgugicidie d@mentnia BhackrEs Essﬁﬂbm Gdhricde tae idevgtal to
el enent conprises a portion of the |latch body around the bore.
he underwater cable; and .

a sacrificial element that gives way to release the
attachment of the latch body to the housing by the retainer in
response to a force greater than normal operating forces acting
on the 1latch body before the force increases to a level
sufficient to damage the housing, wherein the sacrificial element

forms a position of the latch body.

20. A device as in claim 19 wherein the latch body forms a bore
and the retainer extends through the bore into the housing and
wherein the sacrificial element comprises . a portion of the latch

body around the bore.
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ABSTRACT OF THE DISCLOSURE

UNDERWATER DEVICE WITH A SACRIFICIAL LATCH MECHANISM

A device connected to én underwater cable by means of a sacrificial latch mechanism
that breaks to protect the housing of the device from irreparable damége_due to collisions
with jetsam or other objects. The undefwater device is connected to a cable having mounting
elements disposed along ité length. The de§ice includes a housing and a latch body attached
to the housing by a i'etai_ner, such as a set screw. A locking member extends from the latcch
body to .engage the mounti_ng element. A sacﬁﬁcial element, such as.a' thin portion lof_' the |
latch body or a frangible portion of the retainer, gives way in response to a predetennincd

force acting to separate the device from the cable before the force can damage the housing.
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