,edev@ (6T@a% APR 2002 Pl PELI NE BUOYANCY CONTROL ASSEMBLY AND TI E- DO
ATTACHI\/EI\FI' MEMBER THEREFOR Field of the Invention The present %rpg %102
generally relates to oil and gas pipelines and, nore particul arl iyv
concerned with a pipeline buoyancy control asserrbly and a tie down
attachnment nenber therefor. Description of the Prior Art G| and gas
pi pelines often need to be anchored or stabilized. Underwat and
pi pelines buried in saturated soils may attenpt to float. ’MM‘ Mﬂaﬁw
nmust be controlled by sone neans. A variety of assenblies or
been devel oped over the years for anchoring pipelines. Passive gPﬂ

systens, such as wei . S ave i ncl uded the
enpl oynment of heli ca%é@t@%@%@%qﬁﬁ?@eﬁwabyester pi pebands. A
representative exaxybaBDCOWRNANTTACHMENT MEMBER IHEREFGIRparatus is

disclosed in U S. Pat. No. 5,730,552 to Johannesson et al. The Johannesson
patent shows an elongated flexible tie-down strap extending over a pipeline

and attached at oppositeBACHSROUNEDF BB INVEKRTIGM chor uni Mm\“mwm“\u ‘mmm

strap is made of polyester webbing and has a |oop forned a
of its opposite ends of the strap. Each loop is secured to a |(g
ra

bracket al Bié@iﬁftﬁ@dﬂehh@t eof faC| ng t he pi peI ine. The tie-down
nounted to ext

eﬂ}?l on r’ﬂ E ax a taacheqmto a chor rods of
the respective aIcHGFEUMES: ortﬁgéﬁra ht %@ 3 e Neaf"aneRSr at t ached
t her eabout parlﬁambrlyneedmwd aitk atpigetise aueya1&y$betemt@sbemmymmirmﬁeor defi ni ng

a channel qr unni n ide the bracket through which passes one of
t he tie-doaﬂ ﬂ r?%g egn 8}?9?% op of the tie-down strap waps around an

outer wall of the si de connect or of one of the tie-down brackets. Problens
exi st) how§verr, Al Oh!!na}gé pﬁ or art designs. For instance, in the case of

t he Johnan r apparatus, eccentric |oading due to the
strap bei ng conOéahedadpiptiivesbite thato beaokisdredor shatelizidd &jraferwiter anchor rod
9 APR 2002 2 createg u si rabl di str d concept.ration of
stress in tphcee(f‘ﬁﬁ%ﬁfﬂa R ‘g'é‘eﬁfbut' '%F%&Fﬁ%ﬂeﬁ?ﬂg %ﬁ?@?@q&fgo ?rosi on,
the side cmasz@tdyrmmbéb@qttdueﬁmmfﬁ@nﬁ@dfet N%Meﬂ?bﬁ@éee&ibhét;bhﬁéth@ﬂsi ts

| ocati ons cure t e, anchor, rod and t he eb ermt release of the
Strap. 1T TV EERAYSIoPRE YRS PRESVBLACEBENS PRETESS 1 PoSIVE Bl y at ¢ hat

poi nt over |s9a@hidg saeth ageRsighecher cantthen. vvt)ﬂh@h sgauhé Hep@adintRdadapéast r ophi c
a need remains for % whi ch provides a

failure. Consigljent I g 31

sol ution t GRRieymen ok helinal SeieM apFhnss Witk Sfeﬁ P'h%o PSS PIRFRENGSt hout

i ntroduci ng any AmnesprédepldtR@bedampl ac e ‘éritﬁrﬁobapeﬁhmor@pﬁé‘@ubWEml ON
disclosed in U.S. Pat. No. 5,730,552 to Johannesson et al. The Johannesson

patent shows an elongated flexible tie-down strap extending over a pipeline and

tcket s are

attached at opposite ends to left and right anchor units. The tie-down strap is
made of polyester webbing and has a foop formed and sewn at each of its
opposite ends of the strap. Each loop is secured to a tie-down bracket along a
side thereof facing the pipeline. The tie-down brackets are mounted to extension
rods which, in turn, are attached to anchor rods of the respective anchor units.
Each anchor rod has a helical anchor attached thereabout. Each tie-down
bracket has a side sleeve-like connector defining a channel or slot running
alongside the bracket through which passes one of the tie-down strap loops.
Each loop of the tie-down strap wraps around an outer wall of the side connector
of one of the tie-down brackets.

Problems exist, however, with many prior art designs. For instance, in the
case of the Johnannesson et al. anchor apparatus, eccentric loading due to the

strap being connected by the tie-down bracket on one side of the anchor rod



The present invention provides a pipeline buoyancy control assenbly and a
ti e-down' attachnment nenber therefor designed to satisfy the aforenentioned
need. The pipeline buoyancy control assenbly of the present invg&mRR 00?2
enploys a pair of the tie-down attachnment nenbers nmounted to helical screw
anchor rods and connected to opposite portions of an endl ess strap,
preferably being flexible. The tie-dowh attachnment nenbers have tubul ar
bodi es concentrically received over the anchor rods and retainer bodies
attached transversely to the respective tubul ar bodi es and thus extendi ng
transversely to the anchor rods. The retainer bodi es define respective

annul ar sh%@ﬁ;@%ﬁ@ﬂbﬂ@@éﬁét@@tt@é ﬁémriaubnefﬁr&e'ﬁrheeﬂeh&s and

t hus substanti a around e anc S. as an endless | oop

configurati dﬁdSand garrarggmant. Fethgspdss toeomesiondhe 5@%t¢@ﬁd%0far @’dh@l tiehe

t ubul ar bodi r I es of
t he respect Ic\%gvnﬁ?gcl%ob\wﬁ%wg&‘% %‘@mﬁr%f‘ nerTEQéﬂo‘?E o?s%trérh@ntéﬁ% Fbcan rods
so as to rednddhereby pemitrelesise lobindistrgp s tf this sceauns thdnerpgtlm@weuldcmdmu rations

on the anch i f f t he
anchor rods%ﬂ %@gﬂéégﬂ%{@?x & ?ﬁé@éﬁ%ﬁﬂﬁ%&ﬁﬁ%@e 'gﬁéb&? %thr on of
t he buoyancyola(mﬂaabrbphhéarpjr@.el i ne through the tie-down attachnent nenbers
to the anchor g:s Al due etéﬁ the flexible g}[yra\ﬁ) bei ng, end| eSS and
conpri sed of eI 0 é’QF%%lJeﬂ Kt eHEMBER N FPSEIBM W REYIPS R i Bhr s are
prot ect ed frtonthécifdremenasneanp@biEmdVinddgr@mioramt wideuridiroglding g nemwesent
invention is d rect ed to 2 gfpel i ne buoyancy g ~Pi~ 2002 3 control
assenbl y whi c,rﬂ 88‘&15’? plage t T35" a pair of anchoring devices positionable at
opposite lateral sides of a pipeline and securable to portions of ground
beneat h the pipeline; and (Wﬁw ng an endl ess | oop
configuration and including opposite portions
adapted to be coupled to the anchoring devices and a pair of main portions

ext endi ng between and i nterconnecti n the opposite portions and adapted t-o
extend substanti QLI hepreseahigyention rovid St%@PS'F%&%OM%”%}?F@”H%?SS&"PW%

downwar dly pagé-dbWR s4BERREAMEnAbS tRérefdr 8Sighéd I \eatRiPRkidf G ehentiBfePPPOSI t €
portions of the endless strap. Each of the anchoring devices includes a

tie-down att?RGEHE pr%raeubuameamt%arwtx/ef thp arasepbinkention ePRIPY¥Ss st rap
at one of thepAPGAse liedBRR bttaHnd RichPlers ABGHBA IARNIRAN scr&F aRYdrigaPPPOSi t e

upper and | ower end portions, the |lower end portion being adapted to be

driven into ¥KENestRd taprARste pestiensa snwRfiess sthep, mrferabbrkpinaierible. | s
adapted to MuEe-HBEN bitScriMm n?én‘it?éf?ﬁ?ﬂattuﬁﬁﬁpﬁf)dle%lﬁ)ﬁc&ﬁﬁédlIQ%é’ért/é’d each

ti e-down attachnment nenber includes a tubular nountin e%éﬁoéa having a
e

| ongi t udi nal ¥k the atRCRAE RNG retyaeRAgiasAtasRe HANFVS ' &@’ecﬁYﬁj a

retainer bOde@bF@&h@gaﬁ&uhb%m%H&Hb%%nﬁﬂ#&ﬂy&Qh@@ﬂ%h&ﬂ@d@xfﬁ@ﬂﬂﬁﬂer
substantrally about and in a substantially oblique relation to

| ongi t udi nal PegigSsAFnetrREPqative PRPYIADSHRUIGRSS Sé‘&?d'aﬁcFuBé‘taPH?'Hgar&Hn‘émI ar
shoul der, eXtt@BG’I‘aF‘Soéé@%@%'s 3Libstafti=My BbUnd8Né @H&tdrlaéadﬂath@etraﬁa s ade

t ubul ar nounting body. The opposite portions of the endl ess strap are
retai ned bel ¥V!¢35dOPRSpRItAUIraHONAN AL APPSR eRRCSItBPOftiRES xtends Erowedi es and
pass around hBe it oales Bidbe ABIRAERr SRodieds o Rl Bldind BB gf thoT L i Ons
of the endless strap in place laid over the top of pi pel i ne such that
an upwar d btr@;ser—rétve|tle&@wefattaﬁem9nt;fe¢mb@segdm@tawwt@a apBRITOdhEo awbul ar
mount i ng bOdt'oer%%jQ e Heearhb@nt%‘%narhbaﬁ}é@%d TRERGESs Soh&htrhfortd SRYRSE
concentration of stress e respective anchoring devices via the
endl ess st ra@tehpbrﬁctsr?@dpthyebv peodusp desisfhepdingydeferamationeafdhe encisdpdhias a

m ddl e bi ght 5ot aq'ﬁa'eaeﬁmﬁérg u%fnsf%PQRé biéh é.lst#%uf?&# b tﬂQ%uB{xQ*(dquQd' n a
substantially 1 nverted configuration In transverse cross section.
The mi ddl e bPghe RRAINE dArongs ﬂas &eﬁpwalatﬂﬁéhfée'ﬁ‘e@émﬁfﬁgtot the angbar adspount i ng
body ther et hA@Hg&heSMQHe?IBﬁBIe@?r%Fa %ﬁnﬂo?%%@rb&%?ﬁﬂr%@ et&hgafe%tﬁ’dé??r body

is rigidy attached to the tubu endl ess strap
is prefer abIquséﬁr"bﬁé’b‘«lﬁflsﬁ@a@dh‘bflbgé@r%ﬂ%@cﬁ trfamubroyw apragioprfsiéd fi bers
and i ncl udesygyrhgthyll ar sheath enclosing the fibers 9 APR 2002 4 Further,
each anchoring device includes a term nation nmenber nounted to the upper
end portion of orfecetdindly thadifesent daendipvie difested; 8- adipe'met BYMMABSY nenber
thereon. The term nation nmenber defines an interior cavity securably
receiving an upper end of the upper end portion of the one anchor rod. The
term nati on nenber has opposite upper and | ower ends and an annular rim
provi ded on the | ower end. The annular rimis adapted to contact the

t ubul ar nounting body of the tie-down attachnent nmenber as the | ower end
portron of the anchor rod |s drrven |nto the ground and tensron |s thereby

T 1 o o, 1. . Y "



assenbly which conprises: (a) a pair of anchoring devices positionable at
opposite lateral sides of a pipeline and securable to portions of ground
beneat h the pi peline, each of the anchoring devices includingga(ipbna nchor
rod havi ng opposite upper and |l ower end portions) the |ower eﬁdAggrﬂu@n
bei ng adapted to be driven into one of the ground portions, and (ii) a

ti e-down attachnent nenber di sposed od and nounted to the upper end portion
of the anchor rod, the tie-down attachnment nenber including a tubular
mounti ng body having a | ongitudinal axis and an axi al passageway extending
t hereal ong and a retainer body attached to the tubular nmounting body and
extendi ng substantially about and in a transverse relation to the

| ongi t udi nalcopbisasabmblyewlithh Bbraprisast (4)i gaibedhohBAng 8bvibéPoditioriibna!l ar

shoul der extendlgﬂ substantially around the qugltudlnal axi s of the

tubul ar mourft PPRPSB8RICTat Hees RS seiPeling apd serAPIs o periogselPuRdlensatiendi ng

through t he X peliR@TFAYS) &1 eddIEsd stRI RHViINPaNENdIBsPREY chRfigUratsH AR@ t he
tubul ar nounting body of the respective tie-down attachment nenber to and

concent ri caliNgudipa @PainRl saARIAPArHRRPOsRE PPRIPNE afpRieHlP Beorplpdiaeg
opposi te porédcﬁﬂﬁn%;t}!iglc%g_ér% theald 8f JANA BbURASTBRENTRDSE SRR Lhe

anchoring devi ces _passing below the respective annular shoul ders of the
retai ner bodptescoanactifidothed oppesiteulpartions anfl Ageptedote sxtepdnsulstpielly es so as

; " . j . |
to retain the,dsl &%kl e etﬁé gﬁf:t%g%é‘ aﬂg%gér S%Bﬁ%ﬁ?/ %mﬁ%ﬁg'ﬁ"gb@ﬂh@o odfisversely

of the pipeline and ov L 'top an ownwar dl'y past pposite | ateral
si des of t hdaisrgsidasofshapipeling todhe wprosite priigrmefyihe endless strae pepeline is

di str i but ed s tARhA] HodiliholBes LURLAIN BRMETHGY HObESadlatbdtot | - down

attachment nmennp thus about the anchor rods so as to efficiently
transfer stresgvannd ftaipdhsendess sttarcimnef thenoriosie pediongiptreeliand t he
respective EH ' Io&itd b i i [2[SPNaY jne. The
present invg}f?gnﬂfgr??%\éblﬁlﬁ?p:ﬁg?g% éjgp%'logga ﬁv@e_ré%r{/c\imaﬁg{u% g%‘htheﬁ?\ﬂh@@ gr for a
pi pel i ne budskiti@ybLIog adaptediodersivenitie reé af thh gratind podiemsatladimueprer menber
compri ses: (& GrlitfPH ApB LGy Bl K BadhrhRHdriginal axi s and an -
axi al passageway extendl hg therealong Tor recerving an anchor rod of a

pi pel i ne buoyancWMaremartiiulaglyseadsi fe-Hownmitathmbet matbeainchasieata whulsody t o
and concentr i @&ﬁ e : g b). . ' gt tached
to the tubul@?%ﬂo nti :::JH agér@ya an@lﬂgﬁ'f1 éfr)\ .'%%Hg@é‘ﬁ%ﬁﬁ%ﬁ%’@é@%ﬁﬁ’?ggﬁﬂai n a
transver se rtbeeaiang, tapdt ecthiorg bodyliattabheck ite thyf tubihwart mbuiting hodinendg body

d defini I di tantial l t
ongt tud nar e A LB gt ORISR bRl BRBsde B, ) o 4
strap of t heopgipslinateaxiswdirertohuleombuotinglssdyrdriddefinoerart denwdamsioatdeshoul der
t t aj, 0t i\ ' : .
mounting bods A AR el Bouhd e idRaind B P6ERBL HRE TN, |
and advant agBse oppodie priaenef thaedidssrstiapl drelretaimed bgipartbatrespeativese

kil 1ed 1 0 106 A1 dBRR, Ao G0 B Phodibe oS bbOE AR e 5SB! | O

when taken in conjunctron w raw ngs erern thereis shown d
descri bed anbodi¢usi astoiretaingthrb ochimpaortiond oftthe endiesenstramin pBRIeH& dDFEAREPTI ON OF

made to the 5Pt ShEPapdly AT iUaf el oy R BENTE EGENY! i, of

ti e-down at tdishivated abodietheofubulae mpoestenyt bodieentfi tre degosyedttachmerth of a

pair of anchori devi ces of .a eDi el i ne buoya gy, contr { ssenbl y. of the

present i nvelPTBAT 7 & 13 Gpetoecphcanitayeh halies Auest ‘o 8 Eekeciin

attachment nemiperingfdekices via the endless strap from the pipeline. Specifically, each
retainer body has a middle bight portion and a pair of opposite side portions
provided in a substantially inverted U-shaped configuration in transverse cross-
section. The middle bight portion has a central hole receiving the tubular
mounting body therethrough such that the middie bight portion of the retainer
body is rigidly attached to the tubular mounting body. Also, the endless strap is
preferably flexible, being comprised of a plurality of elongated fibers and includes

a tubular sheath enclosing the fibers



9 APR 2002 6 FIG 3 is another side elevational view of the tie-down
attachnment nenber as seen along line 3--3 of FIG 2. FIG 4 is still

anot her side el evational view of the tie-down attachment nenber as seen
along line 4--4 of FIG 2. FIG 5 is a top plan view of the tifeAPawR002
attachnment nmenber as seen along line 5--5 of FIG 2. FIG 6 is a side

el evational view of a hollow tubular npunting body of the tie-down
attachment nmenber of FIG 1. FIG 7 is a top plan view of the tubular
nounting body as seen along line 7-7 of FIG 6. FIG 8 is a top plan view
of a retainer body of the tie-down attachnent nenber of FIG 1. FIG 9 is
an end view of the retainer body as seen along line 9-9 of FIG 8. FIG 10

is a side el evat ifpRbr, WaBiaRéndring debicd!ifGligdioster@natieR MethisdiInduritéy 10- - 10

of FIG 8. FIG 11 is a side elevational view of an anchor rod term nation
menber enpl olpdide UpPasged pertionieormefitae amotds @Bsveihetieedyratiashinest t he

present | nvebinar 1E}d3n, thd @rfRalibe nchlbde aghifeid Ator aly Sloukdiy

term nation ne r as seen
receiving an upper end of the upper end portion of the one anchor rod. The

termination member has opposite upper and lower ends and an annular rim
provided on the lower end. The annular rim is adapted to contact the tubular
mounting body of the tie-down attachment member as the lower end portion of the
anchor rod is driven into the ground and tension is thereby created in the endless
strap between the anchor rods of the anchoring devices for preventing the
endless strap from sliding along the top of the pipeline and for preventing the
pipeline from rising or lifting from its position relative to the ground. The annular
rim of each termination member projects radially outwardly from the termination
member so as to catch the one opposite portion of the endless strap should the
retainer body of one of the tie-down attachment members break away from the
tubular mounting body.

The present invention also is directed to a pipeline buoyancy control
assembly which comprises: (a) a pair of anchoring devices positionable at
opposite lateral sides of a pipeline and securable to portions of ground beneath
the pipeline, each of the anchoring devices including (i) an anchor rod having
opposite upper and lower end portions, the lower end portion being adapted to
be driven into one of the ground portions, and (ii) a tie-down attachment member
disposed on and mounted to the upper end portion of the anchor rod, the tie-down
attachment member including a tubular mounting body having a longitudinal axis
and an axial passageway extending therealong and a retainer body attached to
the tubular mounting body and extending substantially about and in a transverse
relation to the longitudinal axis of the tubular mounting body and defining an
annular shoulder extending substantially around the longitudinal axis of the
tubular mounting body, the upper end portion of the anchor rod extending through
the axial passage of the tubular mounting body for mounting the tubular mounting
body of the respective tie-down attachment member to and concentrically about
the anchor rod; and (b) a flexible strap having opposite portions coupled to the
tie-down attachment members of the anchoring devices by passing below the
respective annular shoulders of the retainer bodies and around the tubular



along line 12--12 of FIG 11. FIG 13 is a cross-sectional view of the
term nati on menmber taken along line 13--13 of FIG 11. FIG 14 is another
cross-sectional view of the term nation nenber taken along |ine 14-14 of
FIG 11. FIG 15 is a foreshortened side el evational view of &L@?eg nd
portion of an anchor rod enpl oyed in each of the anchoring de 9
assenbly of the present invention. FI& 16 is a foreshortened side

el evational view of an upper end portion of the anchor rod enployed in each
of the anchoring devices of the assenbly of the present invention. FIG 17
is atop plan view of a flexible endless strap enployed in the assenbly of
the present invention. FIG 18 is a side elevational view of the flexible
endl ess str i y show ng
t he anchor %cij ntun?b 'Sgﬁgugg%o éé'ﬁtc (])f;gl)drtl)geﬂrea\ipp @grébggx@hdhggggﬁ%ﬁ@% sposed
at opposi t e t1aasearaely of thespipeling 9nqbev¢rn@ t%w%é@w\eardwsm%ﬁt |thmgpmsn5he

tie-down at ﬁ%@%ﬂ%g??ﬁ@? PR %léhqé I&Jd 5f|i‘r$e ?‘F}%m fs"9

devi ces on the anch not er en VI ew o assenbl y
showi ng t he digtdiiged rsotistantiallyt dleouddhe tabﬂlacmmnnmm@%obthet lie-dowinr of

anchor i g deiCaseANforblss tha¥h Yl otPethang a0 ol 3ROSRl Ealdls Pi Pe! i ne

top and secure tie- nment ne I's still
anot her end streesv avd diheeraswwbbyanrg af hedregn cdpmlied ddsthet fespective

at t achnment rgg‘gﬁggrgqn%wcetsq hgqeg?)ne %}d) rﬁtr‘PJ Qﬁhéoalr of anchoring devices

and the flexib ess sira over e pirpeline top and secured
about the tie- doWheatetsauhnmntnonétmﬁmrss refatel tQ@tnesiowetattadmnemW@nblervl ew of

ar ven fart 1k o bpBing, BubRby PR et boRt A SRt R RERREnL 7

endl ess str apember\memrusém (@racthiowiar mdsntingrbogy Iaar\&mgalmgttdxdanaltaxa;paridramrn sliding

along the taq f _the eline and the eline fromshift
Stat Ponary. dhl prisoeRel RiteRRn Bseanend IR FeseNing AT AR WP eeng (o t he
drawi ngs andupgandyC gbatrdlyassenttiyclo mpudtl trendubtibart emolifting fmidy ite arld ustrat ed

osi gnat od £9PCBTNE SRR EiR SrehE Avg G Baancalaiier HERE Phrd I My ancy

contr ol assanbumr ar@uhmd U&ﬁﬁaﬂd @aterndmfg mmnamaWIa@a% bZtrarﬁ@em endl ess
tie-down stra seen he anchor g%ﬁgew ces 12 are

posi ti onabl €€ '06;5?5(9%‘? {Oé‘glt‘éQ”é‘?'aﬁx'ssPHg? 'SBHIFF ﬁ"%‘f‘ﬂ%@ PR 8Bt abl e to
portions of @fn@lﬁﬂdshﬁui@i@ﬂ%%ehdlr@es@s@ﬁtianﬁ arourldetia I@H@hﬂfrhd?gax@bew g 12

i ncl udes an anchor rod 16 of FIGS. 15 and 16, a tie-down attachnment nenber
18 of FIG 1“9\HPE'F?°P'Et§@Itf°d&(§?fﬁPF%'é'§gé Ff%%ﬁwf@%wapt%gﬁep?'e@mbq%wmn and

a anchor r ottoh@bNheRHERNLMERINISE a”uIf sthduizick ko AStoS@RIN tHY Fdrffon bf thd he strap

14 preferably has an endl ess | cop configuration and includes a pair of
opposi t e portiABs Plagaaked Steddovls %@U’BW?H%’M apg thepgbypRavbinefpclevPees 12 and

a pair t of malt n p%%i%@ﬁd raxhndy A% BeVIMREITLsETtnk Hr&dmO HVRALIM Uil he
opposite portions
PP P become apparent to those skilled in the art upon a reading of the following
detailed description when taken in conjunction with the drawings wherein there

is shown and described an illustrative embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following detailed description, reference will be made to the attached
drawings in which:

FIG. 1 is a perspective view of a tie-down attachment member of the
present invention employed in each of a pair of anchoring devices of a pipeline
buoyancy control assembly of the present invention.

FIG. 2 is a side elevational view of the tie-down attachment member of
FIG. 1.



9 p~~ 200Z 8 endless strap 14 is adapted to be laid over a top T of the

pi petine P and to extend substantially transversely to and dcwwqxﬁFN 00t
the opposite lateral sides S of the pipeline P to the opposite tions 14A
of the endless strap 14. The tie-down attachment nenbers 18 of the
anchoring devices 12 are adapted to receive and retain the endl ess strap 14
at the opposite portions 14A thereof.6The anchor rods 16 are adapted to be
screw driven into the ground portions as seen in FIG 19 and to nount the
respective tie-down attachnment nmenbers 18. Referring nowto FIGS. 15, 16
and 19, the anchor rod 16 of each anchoring device 12 has opposite upper
and | ower end portions 22, 24, as are shown separately in FIGS. 15 and 16.

The upper end pord,} 22 of egch anchor .rod.16 .has.o site er _and | ower
ends 2o 228, THAS s aroBRe RE Pef R e vindr s TR B el o
metal , such assednedbdng led3/-BofFI6. general |y rectangul ar shape in transverse
cross-section althqugh other cross-secti.onal .shapes are possjble. The upper
end port i on 22 nddoatis SLGEBE Sk B SR it ah ik fldelt Rrthfientpper "ond
22At and gSt Erlnuinam seesdenb t. Qa{lt_)riglfillirfeyt-medf HG.Fts I owfe_r endt 22B. Thte t ubul ar
Cross- sect on and 1be A& Ben View S BalE-ttn SEknaTh erPRes etpnG)
opposi te hol g 8% bfarigrgcei ving a suitable fastener. The |l ower end portion
24 of each anchor {SO&iSJZ_B?LSialﬁSO has @28 osite UFO er and | ower ends 24A, 24B.

0

The | ower end port glayaien 2o tHpulapmoynting Bedy ofiee as

steel, body g&down agadhitnt ehet anend ar shape in transverse cross-section
al t hough ot her cross-sectional shapes are possible. The | ower end portion

24 has a transverd@- bisehioRp'apView e WhYISE BIRLNRI PPy aHpRen @ARI SR and a
wedge- shaped7ppontiag3é forned at its | ower end 24B. The upper end 24A of the
| ower end portion 24 fits within the tubular section 28 of the upper end
portion 22. The HdPe8 ina tam@laspdny @) aFstainer kadygefdbe diesdpn attraghmens

sui tabl e fask@p®er gGsigsych as a bolt, can pass therethrough so as to secure
the upper and |ower end portions 22, 24 to one another. The |ower end
portion 24 of eadHGahisirendyipwef the retainerkasl asseeralgnplieg S-A1obFtdd. gr ound
G The wedge-sha i ; . o0 be
applied in order ing Wlssggr?Igféﬁ%%%g&mga?g%r%&g'ﬁ@gﬁ%ggﬁ Qgeg%]mglﬁgﬁgP&r od 16
into the grol@d®fFiGe8| ower end portion 24 of the anchor rod 16 al so has a

hel i cal screw 38 r . r [l i 24
wthin the oround & MorchaoaiapstBhalyTg of bAoA (otEm G RieEE o
screwed in tawplgyedric .eaRefairthe rycherind dsyicas b the) assdnebly iaf-thevamesant achnent
menber 18 of ;eagh,anchoring device 12 is disposed on and nounted to the
upper end portion 22 of the anchor rod 16 of the anchoring device 12. The
ti e-down attachnerf. taisbeethessideelevatianabyviawbof e tengtindtion merbperiasgebody 40
havi ng a | ongj I x| d an axial passageway 42 extending

t her eal ong, gﬁ 5§h§g%aﬁ§g§4§% 3'44 attached to the tubular nounting body 40
and ext endi ng subdtGand isad Erpsaiseatiorshdievpfahe tasgiratiohan¢pbesidhkeualongl at i on
to the | ongitudina i of the tubular nmounting body 40. The retainer
body 44 defih@ghgﬁ%%ﬁﬁﬂﬁafLshoulder 46 extendi ng substantially around the

| ongi tudi nal axi sFliG. 64 is dretherbubss-sentionalivigy bbithe tdnindten mpmbsi takepor ti ons
14A of the e r re retained bel ow the respective annul ar

shoul der s 462g%8$ﬁ%§%e?£?ﬁﬂsgggdies 44 and pass around the tubul ar nounting
bodi es 40 so as tlGr &% &i anforémhontened pidetalevationdBieay of dnvenghdpentgtraip 14 in

oad of the B par R dof i e b e Bnbid Evtmiufl st iR Fes 0

of the tiedopresabtinedntient nmenbers 18 so as to di sperse any concentration of
stress applied t re |V I i i ] ess strap
14 fromthe pipe??%gq%Fs%g%%%?¥%2?$§Pﬁagggﬁgﬁgfﬁg f%éﬁ%%ﬁféggﬁgﬁgm to 10,
each ret ai nepf thedynchit rochemployeddi eackadflthdagthoripgrdeivisrs 48therassampli of of
opposite sid ions 50 provided in a substantially inverted

U- shaped conﬁrﬂﬁkgﬁrgﬁeﬁﬁg'ransverse crosssection. The m ddl e bight portion
48 has an obl ong-Elkagdéds ecloprpian hisweoba flesibés endigss Istrap igmplayedrioutei ng body
40 therethro h .51 is oblong to acconmopdate the retainer
body 44 beingg%%ﬂ%¥ggﬁg?h%%hgﬁpéﬁﬁg'angle inrelation to the tubul ar

mount i ng body 40.FIGa18rea sideedevatioral vievh otiihediexible erdless strarer body 44 is

di sposed at a desired oblique angle, such as about 45, but may be di sposed
at any other suitable angle, in relation to the tubular nounting body 40.
The m ddl e bight portion 48 of the retainer body 44 is rigidly attached to
t he tubul ar nounting body 40 at the oblique angle relative to the

| ongi tudinal axis A of the tubular nounting body 40. The mi ddl e bight

o e



The anchor rod 16 of each anchoring device 12 is received through the axial
passageway 42 of the tubul ar nounting body 40 so as to nount the tie-down
attachnent nenber 18 thereon with the tubul ar nmounting body 40 disposed in
a concentric relation about the anchor rod 16. The di aneter of §P$%@H
mounting body 40 is slightly greater than that of the upper end" poOr

of the anchor rod 16 such that the tubular nounting body 40 fits rotatably
onto the upper end portion 22 and renmi ns stationary on the upper end
portion 22 relative to the 9 APR 2002 11 pipeline P as the anchor rod 16
is screwed driven into the ground. T he tubular nounting body 40 is
substantially less in length than the |l ength of the upper end portion 22 of

each anchor rod chment or
connect i on rrerrbeEFq%;f P&?’L agé'rgf%g\kgrﬁggﬁé?@owgﬁ%kpg% %%fhoﬁc!d[saotfi P#'he anchor
rod term natofoamamerihg de?ite bf Grmca\ssamblyoduspgsezﬂeat c;molsﬁeﬂa;temttsrdesdoft@ the
upper end 22 t u en rtio of one t he, anchor rod

above the reFf)sABgl el\t%g‘dt ?gf% é{g]{ﬂf.’ nghet Ch’Eﬁ% P h?ﬁrﬁa?n n rrenber
20 has oppostetreinafipemeaberd oftbe aambrlpgrdevmasoﬁ:the SAcHoerodsnat i ng at opposite
upper and | ower S,Oo2A,.. R4A. The upper. and r.end portions 52, 54 of
ebeh termi natt on MEnRLF Bt sad JEweP I o Peb iR heBREV G TPs B o
transver se ctiedsws atachoment Emhbetrebmheenanoﬂ arefibeing 26vides ametedffexibr er i or
cavity 56 secu abI el vi ng per._end 22A of t r en ortion 22
of the respett]e¥ éha(?n FPIssE ﬂvt?r?hl%g'ggn%% oy ANy SPEYIE aibﬂgtg%‘ﬁ 3%\8 Mortions

of the term agdchaenteeb®ers20 at the | ower end portion 54 thereof which

align with the transyer e n 6|n e u nd, 22A of the pper end
ort1on 22 of ¢ hd GnehbrotH GO Rer chfewr bitcts REPLT Y g le SRt
receive a fasd-60@h aitacHnheht frihiveed ardi teehihatiéh m@merst@ftﬁ@saifefértbﬁohﬁ@m nation

menber 20 to,the u r en ion 22 of the respective anchor rod 16. Each
Cerotnat i on e He i GidehaR dhoot oF ol 3R el aP B PR P dver ong
54A of the | gy&n tiengk-powh b@acHrerit ieneeks. .The annul ar rime62 is adapted to
contact the tubuI untl 0. of respec e- down attachment
menber 18 as the '%h%} %t?ﬁ)rfeir(?ﬁ‘ ZE%?fatBﬁ@SS?m es"aflefﬁer*hﬁteaewmen. S screw
driven into Fi® erMh@a@aﬁbﬁoﬁ?ﬁﬁs@hvbﬁ fArkrer Gy tied Qﬁiuﬂd aht vifhtteREIBhess
strap 14 between the anchor rods 16 of the anchoring devices 12 for

preventing t fealaddn &issllitia sndiess sipn Retwarn freaprmhgr (ads fepreveniingithe

pi peline P aadaﬁwm@rmﬁgardna%é Fopth@qjl¢éme%ntjrt ibbfhd¥orh sAMidd fPorROSI 11 0N
relative to the ground. The annu rime62 of each term nation menber 20
al so proj ect%staé'gf‘%ryl%?sﬁ'ﬁf‘war dly fromthe ternination nember 20 so as to
catch the one opposite portion 14A of the endl ess strap 14 should the
retainer body 44 of one of the t| e- down attachment nmenbers 18 break away
fromthe tubul ar mount iMElA5E0 DESCRIBTION THE INVETION g 18, the
flexible endl ess strap 14 preferably |s erX| ble and in the formof a |oop

and does not have_any. set ends. Al so, the end|ess strap 14 pref erably i's
conprised of a ml&efg?/rmgytodheéir%@% aid PP'B'@P?”@@ Fs!§§h1 11~a‘3ij15~‘~"2't702 12 as

made of pol yggk&ls iladthtéd indsdaemsRagbim ﬁ@lpametbt@s;arﬁ@,cten%t

enclosing the fibers 64. The sheath 66 protects the fibers 64 from 'abr asi on
and WV |ight gﬂ%ﬂﬁ%é‘ﬁ%ﬁateﬂdb@tiﬁoﬂ‘&l P‘Sﬁset‘hé‘VéﬁH@‘éssB%%'?ad'pf 12e pigeline a

t hin-wal | ShBQ&ydﬂ%P %bnt?ét%s@ﬁwb@' M’J lhgluhé@@ gl 6f*’é¢1chbr‘fﬁg déES 2 andghor mabl e.
The strap 14 may have any suitable size based on a distance between the
anchor rods %edlgptie- H@WGistiﬂ@ﬂér A@)ﬁeetrh'é RIGBeR? te2f thepashoring deyices 12how t he
pi peline buo I C i ng

P £ component ol o B e i Bl T e B or T ods
16 of the aneh@uonﬁgfmevm@@@eneamltlsmmeweal? Eaeh @rmb@sihggeviaeézmchme@es S of
the pipeline R apch o5] Efjl-{fé d&*@agfegm G ?m'e bR éb @f the
ti e-down attachnent rre ers 8 and teérm nation nmenbers on t e anchor
rods 16. FI Gwhinh isedfneonoprisesss éeabirg afath@i presemanverdiogownd . ea@tmrerm menber s
18 installed

flexible endltée?@‘sﬁdgltgpa Fglggﬁlg\];@r %%SEE?}FF? ﬁgpt?%%’tr%ﬂ%é%@er%%l}%‘%
opposite por ﬁﬂo?f‘ﬁ'qS@AIOQP qonéglsretletp and inelddescd paioaf oppesitei portionm 1464 achrrent

menbers 18. At

menbers 18 ang%tgghﬁggﬁgﬂgﬁgngﬁ%wn%sta %%?jé%ﬁdﬁt% ﬁ\gﬂa' ptroo S 16 and

t he flexibl e1éRdIxéending pajwern ang iateseannectieg fiepepporitet pstiansaitiA.s dder ed
about the tie-down attachnment nenbers 18 before final screw ng of the
anchor rods 16 into the ground. FIG 22 shows the assenbly 10 simlar to
that shown in FIG 21 but with the anchor rods 16 driven farther into the
ground and with tension created in the flexible endless strap 14 between

t he anchor rods 16 for preventlng t he strap 14 from sI|d| ng al ong the top T

Y b1 o ~ o P ) . o, .




13 CLAIM5S What is clainmed is: 1. A pipeline buoyancy control assenbly,
conprising: (a} a pair of anchoring devices positionable at opposite
tater.al sides of a pipeline and securable to portions of ground beneath the
pi peline; and (b} a strap having an endl ess | oop configurati o APRI ng

i ncluding a pair of spaced apart opposite portions adapted to be coupled to
sai d anchoring devices and a pair of ®ain portions extending between and

i nt erconnecting said opposite portions and adapted to extend transversely
to the pipeline over to a top and downwardly past the opposite |ateral
sides of the pipeline to said opposite portions of said endless strap, each
of said anchoring devices including a tie-down attachnent nenber adapted to

recei ve and érfi@dsstapid i LAHIRSPoTe! IR Rbr L1 06 tRRbIBeMRPPBhE € HQBAA ONS
t hereof, each of said tie-down attachnent nenbers I nc] udlé}g a tubul ar

mount i ng bod$HOsEARtALY bansyagelydapAd dowrvardhrpsh he-oaresity lterabdides S 8kt endi ng
thereal ong; PBYiFRIIREPAS HRoppBSHE FIiGedHaA éfans BhdledddipaTa. MHeTld-@8vbody and

extendi ng substantially about and in an oblique relation to said
| ongi t udi nal attaehgept meabars: 1fRfithe angbaring Aeviersdl2 agadaetadtrrgcesive anthul ar

shoul der ext qpgh i &w@%&@&%b g& étxhéaewtgk??eh%neqfaaitﬁagbfg?gle%'bﬁor%@ai d

t ubul ar nounti ng body, sai pposite p ions of sal ess strap being
ret ai ned bel Bhasaadpntedstodia saew driven irto g arayed pogtinnspsssaengn mGutd sai d

tubul ar moungd @G @&%ﬁ&&ﬁe&wem@t 'm}]a@aicﬂmgﬁme%aé pgis of said endl ess
the t t he pi pe

strap in place laid over op 0 I ne such that an upwar d
buoyancy | oad of Referripgpewitpb!GS 18i 13 andblA, dee anabat rosidlisdf eaghanghotiogi es of

S cas oo S, IR SRS Al ARRIAR SR OROBE S BT O
from the pi ptaranately in §IQRR Saw216. The upper end portion 22 of each anchor rod 16

has opposite upper and lower ends 22A, 22B. The upper end portion 22 may

have a substantially solid metal, such as steel, body and a generally rectangular

shape in transverse cross-section although other cross-sectional shapes are

possible. The upper end portion 22 has a transverse opening 26 formed adjacent

to its upper end 22A and a tubular section 28 formed at its lower end 22B. The

tubular section 28 has a substantially rectangular configuration in transverse

cross-section and is open at its lower end 28A and defines a pair of opposite

holes 30 for receiving a suitable fastener.

The lower end portion 24 of each anchor rod 16 also has opposite upper
and lower ends 24A, 24B. The lower end portion 24 may have a substantially
solid metal, such as steel, body and a generally rectangular shape in transverse
cross-section although other cross-sectional shapes are possible. The lower end
portion 24 has a transverse opening 32 formed adjacent to its upper end 24A and
a wedge-shaped point 34 formed at its lower end 24B. The upper end 24A of the
lower end portion 24 fits within the tubular section 28 of the upper end portion 22.
The holes 30 and opening 32 are alignable such that the suitable fastener 36,
such as a bolt, can pass therethrough so as to secure the upper and lower end
portions 22, 24 to one another. The lower end portion 24 of each anchor rod 16
is intended to be driven into the ground G. The wedge-shaped point 34
decreases the amount of force needed to be applied in order to insert the lower
end portion 24 of each anchor rod 16 into the ground G. The lower end portion
24 of the anchor rod 16 also has a helical screw 38 formed thereon for retaining

the lower end portion 24 within the ground G as the anchor rod 16 is rotatably



14 2 . The assenbly of Caim1l, wherein each of said anchoring devices
further includes an anchor rod havi ng opposite upper and | ower end
porti.ons, said |ower end portion being adapted to be driven into one of t he
ground portions, said upper end portion being adapted to extgnﬂ Rhﬂ@z

sai d axial passage of said tubular nmounting body for nounting said bul ar
nmounti ng body of said respective tie-gown attachnent nenber to and
concentrically about said anchor rod. 3 . The assenbly of C(aim ~ ,wherein
each of said anchoring devices includes a term nation nmenber nounted to
sai d upper end portion of said anchor rod above said tie-down attachnent
menber thereon and defining an interior cavity securably receiving an upper
end of said pon of said anchor rod, said term nation nenber
havi ng oppos#&gﬁﬁppqgegﬁgﬁbbmer ends and an annular rim provided on said

| ower end of sai Refagring tafi@3 ntentikthe Seiddwarattatbiament mednbémﬁ afleptred to

contact said, %:HQ:% exﬁé’di’z %fdls}%sgdgpla\p %n?é&@‘iﬁé’ﬁﬁé% ! d\r&b ?a%%gg# d | over

end portion © sa| anc en into the g ron is
t her eby credbednchorsad th ehtida aschosingajevice tize &he siaidbwarattachmentsembesai d

Cop of the. peartaes 8RBy B thel g Bp T3 2ht Blord B et defbm tos
posi ][I on relatfawm n:s?agmv@rmmt ndmg%mbmm_ H?di;a refaar(éri’mdyig a\ttfaceilr@i ][1 sai d
annul ar rimof, sai er m na '8 e r.oj ects wardly from
sai d terninaliB® lr‘rtl’a Wo% P ﬂ?é@ﬂ%&"ﬁ%@”@ﬂg g4 Bfbosi t e
portions of gmastineﬁlw @Lﬂ&]ustrélamorslmmbdors@jwirfaebﬁs mesf tbédyblﬂiar ﬁﬁenm‘ﬁg said
ey R TR AT KT T
hasha h6|hl cadubsmhawly‘arbtmaithtehmfgﬁﬁannbpém{Tﬁlbauhaluﬁtgu@-ah@hdna@ebd;ew mertld on
within the one groun e asse y O erein. sa
retainer bodiPPG tepe 'OB 1%%98*‘? eé‘dlf@ﬁﬁtrﬁf’ﬁﬁ@ﬁ‘?&e%'”ﬁg}?ﬁ'&”st REeSPECHYRIdI e

bi ght porti cahrang shobRiefs a6 & IRS Séthmes ibdGieBCf4 bed Habs @Vdnﬁlﬂdthbrluaular

subst anti al iiﬁ i nverted U shaped confl uration in ‘Lr ansver se

cross- sect i JROURIROPAHEFACSAFSi tB FRtalRIPE MAN RIS 4B %éﬁgfa%ﬁ%e%? tei ving
said tubul ar.nrﬂw@tm'ag;vepmé té;ﬁ‘?bﬂﬂér&}iélh»e ﬁ@ucﬁh tmatdéﬂ g:»b&m%bywwbw bei ng

rigidly attached to said tubular nountin e asse aim1l,

wher ei n sai °fitee RiRgERe Bdafisyibuattap et tB%%éJPLtWéanﬁ‘gé?tqdé&%ﬂ%ﬁft%ﬁélﬁber s has
a generally J&H ﬂé’éﬂn@ént%&é}yr@t %d)@sfﬁ dféppeﬁf'edarflj RBhddHerafBQ\GF s%s?el ow

sai d retainer %/andaon sai ongi tudi'n s of said tubular
mount i ng boo@PP“%d oTthe respseting gnchpricy dBWﬁqSW\Mértfé& andlasistran t fiem thedy of
said tie dowy,@td{ashment nenber is disposed at about 45 angle relative to

said longitudinal axis of said tubular nounting body of said tie-down
attachment menberSpecifically, as seenin FIGS. 1 to 5 and 8to 10, each retainer body 44 has

a middle wall bight portion 48 and a pair of opposite side walls or portions 50
provided in a substantially inverted U-shaped configuration in transverse cross-
section. The middle bight portion 48 has an oblong-shaped central hole 51
receiving the tubular mounting body 40 therethrough. The central hole 51 is
oblong to accommodate the retainer body 44 being mounted at an oblique angle
in relation to the tubular mounting body 40. In the illustrated embodiment, the
retainer body 44 is disposed at a desired oblique angle, such as about 45°, but
may be disposed at any other suitable angle, in relation to the tubular mounting
body 40. The middle bight portion 48 of the retainer body 44 is rigidly attached
to the tubular mounting body 40 at the oblique angle relative to the longitudinal
axis A of the tubular mounting body 40. The middle bight portion 48 has a
generally rectangular configuration while each side portion 50 has a substantially
parallelogram configuration. Thus, the retainer body 44 has a substantially

rectangular configuration when viewed from above or below. The retainer body



9. A pipeline buoyancy control assenbly, conprising: (a) a pair of
anchoring devices positionable at opposite |ateral sides of a pipeline and
securable to portions of ground beneath the pipeline; and (b) a strap
havi ng an endl ess | oop configuration and including a pair of spaced apart
opposite portions adapted to be coupled to said anchoring de Fg@?ﬂﬁbd a
pair of main portions extendi ng betweei? and i nterconnecting said opposite
portions and adapted to extend transversely to the pipeline over a top and
downwardly part the opposite lateral sides of the pipeline to said opposite
portions of said endless strap, said endless strap being flexible. 10. A

pi pel i ne buoyancy control assenbly, conprising: (a) a pair of anchoring

devi ces posi44 RALEbSosie HRAA a4bat1¢{eadn98éﬁae§4%f ﬂneO.re@ﬁhémsocgw gecurabl e
to portions of ground beneath t gellne each of said anchoring devices

i ncl udi ng (|9‘S%eﬁr‘féﬁ@f?5t¢f6@“hﬁ\ﬁ %ﬁjﬂ% FoNta PlASE s HRPNCORT 4@NEF Pisr t i ons,
sai d_| ower qn&lapgﬁouﬁtrhdoswygt‘@%m&qﬂe bheP@ndd4eer Bl @A B Ll 0T oup

portions, tie-down attachnent nenber di sposed on and m)unt ed to

sai d upper ed1@pq§@ﬁitabgve be heazantal mangrof ﬂ@cpth%mna 40Bef thevibulet aeHnting  nenber
i ncl udi ng aﬁ YATrTHIRURS k&‘aoﬁ?eﬂ%ef}@%é'u{ég bbeyngh g@n'aé'be%h&emg g@'ﬂwéﬂx' al -

Af' R 2002 16 ssageway t endi n& t her eal ong a retalner attached
to said tubLQFmOSﬁQ)Gﬂ@S ﬁ@r”sbbﬂl@BQﬁ eé%b'éﬁﬁmﬁgntmﬂ)@@%}hﬁomﬂh? lafmihtOféhﬁd in an

obli que rel af,bQ8r fBunting body 40 is approximately the same as the length of the retainer
body 44. In one example, the tubular mounting body 40 has a diameter of at least
3 1/2 inches and a length of at least 8 inches. The relatively large size of the
radius of the tubular mounting body 40 lessens the amount of stress created in
the flexible endless strap 14 in passing around the tubular mounting body 40
below the annular shoulder 46 of the retainer body 44. The opposite side
portions 50 are disposed in a generally parallel relationship to one another and
at an angle in relation to the middle bight portion 48. The side portions 50 and
the middle bight portion 48 give the retainer body 44 its U-shaped configuration.
The middle bight portion 48 and side portions 50 have substantially the same
dimensions of length, width and thickness.

The middle bight portion 48 of the retainer body 44 defines the annular
shoulder 46 about the central hole 51. The U-shaped retainer body 44
encompasses the one of the opposite portions 14A of the endless strap 14 which
passes therethrough under the annular shoulder 46 of the middle bight portion 48.
The retainer bodies 44 of the tie-down attachment members 18 thereby retain the
main portions 14B of the endless strap 14 in place over the top T of and in
substantially transverse relation to the pipeline P such that a buoyancy load of the
pipeline P is spread over the anchor rods 16 so as to thereby disperse and
reduce the stress applied to the anchor rods 16.

The anchor rod 16 of each anchoring device 12 is received through the
axial passageway 42 of the tubular mounting body 40 so as to mount the tie-down
attachment member 18 thereon with the tubular mounting body 40 disposed in a
concentric relation about the anchor rod 16. The diameter of the tubular mounting
body 40 is slightly greater than that of the upper end portion 22 of the anchor rod
16 such that the tubular mounting body 40 fits rotatably onto the upper end

portion 22 and remains stationary on the upper end portion 22 relative to the



sai d | ongitudinal axis of said tubular nounting body and defining an
annul ar ‘shoul der extending substantially around said |ongitudi nal axis of
sai d. t ubul ar nmounti ng body, said upper end portion of said anchor rod
extendi ng through said axi al passage of said tubular mounting R 08072
nmounting said tubular nounting body of said respective tie-down attachnent
menber to and concentrically about saild anchor rod; and (b) a flexible
strap havi ng opposite portions coupled to said tie-down attachnent nenbers
of said anchoring devices by passing bel ow said respective annul ar

shoul ders of said retainer bodies and around said tubul ar nounting bodies

as to retainpaaids bl £ nh%ﬁcﬁc’irﬁé@ﬂ'gfﬂspgésrgxﬁg%aﬁ\‘}&ﬂﬂld“@etq’réxﬂer:f Plupulh 1he

pi peline ove|p a top ownwar 0S| €5 of the
pi pel i ne sucmotunamg bedyuhsrsdbsiantizdin tasslim kedagthf thah éhepliepgthiof éhe l@mhrsndl but ed

about said t yém ers so
as to effi CI BH‘ioﬂrz%ans gﬂggﬁﬁgggéé%g lsegéﬂdsnghg%\%éh%té@?{mg{?l on e[(ﬁg stress
applied to sar domrmpermmemeantﬂherpmngamiew ces via said flexible strap from
the pipeline. 11. Y, .Qf [ein.each id_anchoring
devi ces incl udes gg@gr#nﬁﬁﬁgﬁ%ﬂ 1 &g eﬁB%]’r?{é%% ,ﬁ, St'oop @S‘Bg?r%%?f%&?ﬁti on of
sai d anchor laommubgvlewsahﬂlstmearded\m ta¢ Lpdreadt22neitier ugpee eedporéind 28ef i ni ng
an interior an u of ..s er, end
por t1on of s ShHREBHRAR ad T Bl ln A SR AL B s BB EeeE e
and | ower end$. &adh Mmmunuharemhenﬁphaybplmbntempsan ghd lower erengbridénssda, d

term nation e sal annul r| m hein cont act id tubul ar
nount i ng bodgsr?"ﬁ%at 8p%%% UQP? ﬁ%‘ﬁ?%ﬁ%@?\ g@& O'Qhe HRRSMER g portl on
of said anch@ndrpodldns 5d!r b4 eheadtt lermihetigt membeand hueagenerallprectergaly creat ed
in said flexi bI thaqn@get ween sai d anchor deV| ces

rods of said a
For “prevent | R R Se PsSrRaI et TRBBSTEY of
pi Ipel i ne and apomepbeuantylmséd#mmy psdeiviveg tHeouppdr SndgRZA omhetupmo%til on I
relative to the, ground. . The asse ll’l sai d annul ar
i of sal d PONFMER PoferEsRat v orBe ot thai SPPS SBL hePngs I ofvsieg
term nati oP m%ﬁigﬁfoﬁﬁxe&érrﬁuﬁat@ﬂirﬁ&nbeﬁmﬁeﬁé Idg@{gﬁe p@ftulogazxdhgmowhtca bod
pOI’tIOI’]S (0] Sal e strap S S ret ai ner oay
R e ot s arhiof itk eV A merring. 2ouB: BOBPERL. CAACA ol LT Ry o
rr]?unt! gg bOﬂ)portibﬁdZZrl;ch&h@éﬁcﬁ@bidﬁm THeadlighd@ holeb ©BeInd opehihgl2Bwateiedd portion
(0] sal anc ro

Cover end porfSIBTFR TR R GREUTRGhIA SHOMENuHeT RSl EeabebabIS gt ~al ai m
10, wherein sgpdr &@l porieH 29@d}he&%s@e’whe @hctssrired t6e- down at t achnment menbers
B B B o P i PSR oY e T
cross-sect i onowéaind Smadd ke 1Bivehéndriidrosy thardongT e ér&rmldir&lm b2isadape@i vi ng
said tubular th%%ﬂgaictn ebt%ngaE ?neoru%%ir?é ggg}? 2losoat’ladrergp(czaicczjtllvee tie- gown attachment

member 18 as the lower end portion 24 of one of the anchor rods 16 is screw

driven into the ground G and tension is thereby created in the endless strap 14

between the anchor rods 16 of the anchoring devices 12 for preventing the

endless strap 14 from sliding along the top T of the pipeline P and for preventing

the pipeline P from rising from its position relative to the ground. The annular rim

62 of each termination member 20 also projects radially outwardly from the

termination member 20 so as to catch the one opposite portion 14A of the endless

strap 14 should the retainer body 44 of one of the tie-down attachment members

18 break away from the tubular mounting body 40.

Referring to FIGS. 17 and 18, the flexible endless strap 14 preferably is
flexible and in the form of a loop and does not have any set ends. Also, the

endless strap 14 preferably is comprised of a plurality of elongated fibers 64, such



portion being rigidly attached to said tubular nounting body. 15. The
assenbl y' of Claim 10, wherein said retai ner body of each of said tie-down
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the anchorrods 16. FIG. 20 shows the assembly 10 with the tie-down attachment

members 18 installed on the anchor rods 16 and the main portions 14B of the
flexible endless strap 14 laid over the pipeline top T and with the opposite
portions 14A of the strap 14 secured about the tie-down attachment members 18.
FIG. 21 shows the assembly 10 with the tie-down attachment members 18 and
termination members 20 installed on the anchor rods 16 and the fiexible endless
strap 14 laid over the pipeline top T and secured about the tie-down attachment
members 18 before final screwing of the anchor rods 16 into the ground. FIG. 22
shows the assembly 10 similar to that shown in FIG. 21 but with the anchor rods
16 driven farther into the ground and with tension created in the flexible endless
strap 14 between the anchor rods 16 for preventing the strap 14 from sliding
along the top T of the pipeline P and the pipeline P from rising from its position
relative to the ground.

It is thought that the present invention and its advantages will be
understood from the foregoing description and it will be apparent that various
changes may be made thereto without departing from the spirit and scope of the
invention or sacrificing all of its material advantages, the form hereinbefore

described being merely preferred or exemplary embodiment thereof.
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CLAIMS
What is claimed is:
1. A pipeline buoyancy control assembly, comprising:
(a) a pair of anchoring devices positionable at opposite lateral sides

of a pipeline and securable to portions of ground beneath the pipeline; and

(b) a strap having an endless loop configuration and including a pair
of spaced apart opposite portions adapted to be coupled to said anchoring
devices and a pair of main portions extending between and interconnecting said
opposite portions and adapted to extend transversely to the pipeline over to a
top and downwardly past the opposite lateral sides of the pipeline to said
opposite portions of said endless strap,

each of said anchoring devices including a tie-down attachment member
adapted to receive and retain said endless strap at one of said opposite portions
thereof, each of said tie-down attachment members including

a tubular mounting body having a longitudinal axis and an axial
passageway extending therealong; and

a retainer body attached to said tubular mounting body and extending
substantially about and in an oblique relation to said longitudinal axis of said
tubular mounting body and defining an annular shoulder extending substantially
around said longitudinal axis of said tubular mounting body, said opposite
portions of said endless strap being retained below said respective annular
shoulders and passing around said tubular mounting body so as to retain said
main portions of said endless strap in place laid over the top of the pipeline such
that an upward buoyancy load of the pipeline is distributed about said tubular
bodies of said tie-down attachment members so as to disperse any
concentration of stress applied to said respective anchoring devices via said

endless strap from the pipeline.
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upper end portion being adapted to extend through said axial passage of said
tubular mounting body for mounting said tubular mounting body of said respective

tie-down attachment member to and concentrically about said anchor rod.

3. The assembly of Claim2 , wherein each of said anchoring devices
includes a termination member mounted to said upper end portion of said anchor
rod above said tie-down attachment member thereon and defining an interior
cavity securably receiving an upper end of said upper end portion of said anchor
rod, said termination member having opposite upper and lower ends and an
annular rim provided on said lower end of said termination member, said annular
rim being adapted to contact said tubular body of said tie-down attachment
member as said lower end portion of said anchor rod is driven into the ground and
tension is thereby created in said endless strap between said anchor rods of said
anchoring devices for preventing said endless strap from sliding along the top of

the pipeline and for preventing the pipeline from rising from its position relative
to the ground.

4. The assembly of Claim 3, wherein said annular rim of said
termination member projects radially outwardly from said termination member so
as to catch a respective one of said opposite portions of said endless strap
should said retainer body of one of said tie-down attachment members break

away from said tubular mounting body.

5. The assembly of Claim 2, wherein said lower end portion of said
anchor rod has a helical screw formed thereon for retaining said lower end portion

within the one ground portion.

6 The assembly of Claim 1, wherein said retainer body of each of said
tie-down atlachment members has a middle bight portion and a pair of opposite

side portions provided in a substantially inverted U-shaped configuration in
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transverse cross-section, said middle bright portion having a central hole
receiving said tubular mounting body therethrough, said middle bright portion
being rigidly attached to said tubular mounting body.

7. The assembly of Claim 1, wherein said retainer body of each of
said tie-down attachment members has a generally rectangular configuration as
viewed from the above or below said retainer body and along said longitudinal
axis of said tubular mounting body.

8. The assembly of Claim 1, wherein said retainer body of said tie-
down attachment member is disposed at about 45° angle relative to said
longitudinal axis of said tubular mounting body of said tie-down attachment
member.

9. A pipeline buoyancy control assembly, comprising:

(@) a pair of anchoring devices positionable at opposite lateral sides
of a pipeline and securable to portions of ground beneath the pipeline; and

(b) a strap having an endless loop configuration and including a pair
of spaced apart opposite portions adapted to be coupled to said anchoring
devices and a pair of main portions extending between and interconnecting said
opposite portions and adapted to extend transversely to the pipeline over a top
and downwardly part the opposite lateral sides of the pipeline to said opposite
portions of said endless strap, said endless strap being flexible.

10. A pipeline buoyancy control assembly, comprising:

(a) a pair of anchoring devices positionable at opposite lateral sides
of a pipeline and securable to portions of ground beneath the pipeline, each of
said anchoring devices including

(i) an anchor rod having opposite upper and lower end
portions, said lower end portion being adapted to be driven into one of the group
portions, and

(i) a tie-down attachment member disposed on and mounted
to said upper end portion of said anchor rod, said tie-down attachment member
including a tubular mounting body having longitudinal axis and an axial
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passageway extending therealong and a retainer body attached to said tubular

mounting body and extending substantially about and in an oblique relation to

said longitudinal axis of said tubular mounting body and defining an annular

shoulder extending substantially around said longitudinal axis of said tubular

mounting body, said upper end portion of said anchor rod extending through said

axial passage of said tubular mounting body for mounting said tubular mounting

body of said respective tie-down attachment member to and concentrically about

said anchor rod; and

(b) a flexible strap having opposite portions coupled to said tie-down

attachment members of said anchoring devices by passing below said

respective annular shoulders of said retainer bodies and around said tubular

mounting bodies as to retain said flexible strap in place extending transversely of

the pipeline over a top and downwardly past the opposite lateral sides of the

pipeline such that an upward buoyancy load of the pipeline is distributed about

said tubular mounting bodies of said tie-down attachment members so as to

efficiently transfer stress and disperse any concentration of stress applied to said

respective anchoring devices via said flexible strap from the pipeline.

11. The assembly of Claim 10, wherein each of said anchoring
devices includes a termination member mounted to said upper end portion of
said anchor rod above said tie-down attachment member thereon and defining
an interior cavity securably receiving an upper end of said upper end portion of
said anchor rod, said termination member having opposite upper and lower ends
and an annular rim provided on said lower end of said termination member, said
annular rim being adapted to contact said tubular mounting body of said tie-down
attachment member as said lower end portion of said anchor rod is driven into
the ground and tension is thereby created in said flexible strap between said
anchor rods of said anchoring devices for preventing said flexible strap from
sliding along the top of the pipeline and for preventing the pipeline from rising

from its position relative to the ground.

12.  The assembly of Claim 11, wherein said annular rim of said
termination member projects radially outwardly from said termination member so
as to catch a respective one of said opposite portions of said flexible strap
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14. The assembly of Claim 10, wherein said retainer body of each of
said tie-down attachment members has a middle bight portion and a pair of
opposite side portions provided in a substantially inverted U-shaped
configuration in transverse cross-section, said middle bight portion having a
central hole receiving said tubular mounting body therethrough, said middle bight
portion being rigidly attached to said tubular mounting body.

15. The assembly of Claim 10, wherein said retainer body of each of
said tie-down attachment members has a generally rectangular configuration as
viewed from above or below said retainer body and along said longitudinal axis
of said tubular mounting body.

16. The assembly of Claim 10, wherein said flexible strap is
comprised of a plurality of elongated fibers and a tubular sheath enclosing said
fibers.



