DOG-TYPE LOCKOUT AND POSITION INDICATOR ASSEMBLY Field of Invention
[00011This invention relates in general to tension rings and in particular to a dog-type lockout
assembly for a tension ring that has a manual lockdown feature and indicates the dog
position. BACKGROUND OF THE INVENTION 10002]Locking mechanisms for oilfield
equipment often il2QGBYREIOSIKIOEKINA N2 BQSIIHNI N dAJ ORASSEM Bl Ynto a
locking position between two components, such as a tension ring and a housing, to hold a
position or tHkid-pfdayetianample, the dog can be part of a tension ring that can maintain a
riser in stable tension when offshore platforms heave. When the riser is retrieved, the dog can
nt it from falling and irgyringﬂgersonnel. An

be locked %ah using |ocated on th? riser to prevent A

additional dO0Hn 1odR'3 RS SHEET RS BOHEIEIDISIERSGR 1880 3TAd bPATEFH Al -t SRkEF
unlocking of the dogs, a manual lockout can be employed to secure the.dog in a | d
postion WHERHASHRINN K EAASGH f BB g D BT L SNt B A BOTR B R g
lockout is dé&%r?g%gﬁ, the dog is free to move between an engaged and a disengaged

position. H 8-actual position of the dog is unknown. For example, when a lockout is
disengaged, the dog may still be in the engaged position. This may cause problems for the

operators. wggw%%isﬁiﬁ fﬁg,hﬂgﬁd%manually lockdown dogs and indicate

whether

[0002] Locking mechanisms for oilfield equipment often include a cylindrical locking
mechanism called a dog. The dog is put into a locking position between two
components, such as a tension ring and a housing, to hold a position or take a load. For
example, the dog can be part of a tension ring that can maintain a riser in stable tension
when offshore platforms heave. When the riser is retrieved, the dog can be locked to a
housing located on the riser to prevent it from falling and injuring personnel. An

additional dog can lock onto another component for storage.

[0003] To prevent the accidental unlocking of the dogs, a manual lockout can be
employed to secure the dog in a locked position. When the lockout is engaged, the dog is
locked in an engaged position. When the lockout is disengaged, the dog is free to move
between an engaged and a disengaged position. However, the actual position of the dog
is unknown. For example, when a lockout is disengaged, the dog may still be in the

engaged position. This may cause problems for the operators.

[0004] A need exists for a technique to manually lockdown dogs and indicate whether
a dog is in a locked or unlocked position. The following technique may solve these

problems.



a dog is in a locked or unlocked position. The following techniqgue may solve these problems.
Summary of the Invention 100051In an embodiment of the present technique, a dog-type
lockout assembly is provided that integrates a position indicator that can provide visual

confirmation@as. t whetp [ ttie dog.is in the engaged or disengaged position. The dogs can be
a 1) ¢ lnvention -, . .

manually |OC%SI]}‘%’U%I‘H1&FFTE_ETTQHQ'€U position to prevent the dog from being accidentally

disengaged. The dog-type lockout assembly allows two components, such as a tension ring

and a housingpgs)be Iprkadtaesiaeie Yrairbyhaldalasition, of WL @0 AR NS i

illustrated embodiment, the dog-type lockout assembly has a tensionring. The tension ring

can have eygletsidispeses el erpfarentialbn artt it eHR RO AARET IR AEERINEMNItRSto

that attach to the structure of a rig. The ring can be adapted to maintain tension on a drilling

riser comprimméﬁgy@@iéhgqﬁam %@é@igﬁ(ﬁmlga%et@ctﬁﬁaaha figéiewgb teathesaafiRaly
e

The tension is applied to the riser via the wires attached to the ring to thereby prevent the risér

from collapsiggeihadansion ik GRRARRPYISRSIPNJOpRS dretHbraugh RPuRng cannesiedy

to a slip joint. 100071When retrieving the drilling riser, in this example, the reaction point

between th%ﬁeagyggl@nqﬁeei@ﬂgig@ I3RRJS RMANEY ANdVREIRNSIRYHIERIQARIACK Aleydng
OoTa

the tension ring t |. This can be very dangerous to personnel working on platforms belqw
the tension fiRg.ahe PIVRHING RRIGRANLE0E falirg-dyRgreiambrbinauiseloaidog is

used with the tension ring to lock into a mating passage on the housing. This prevents the
tension ring from falling and allows the ring to be carried upwards to where another
component [H96e mhunkedilTkeataingabedingan, ade fdogxapepleciaodivaiemnbuppast Haeisiih
mounted on the rig. Another set of dogs on the tension ring can engage
ring. The tension ring can have eyelets disposed circumferentially around its exterior and
adapted to receive wires that attach to the structure of a rig. The ring can be adapted to
maintain tension on a drilling riser comprised of several thousand feet of pipe and
extends from a rig down to the seafloor. The tension is applied to the riser via the wires

attached to the ring to thereby prevent the riser from collapsing. The tension ring can

apply tension to the riser through a housing connected to a slip joint.

[0007]  When retrieving the drilling riser, in this example, the reaction point between
the housing and the tension ring is removed and the tension wires go slack, allowing the
tension ring to fall. This can be very dangerous to personnel working on platforms below
the tension ring. To prevent the tension ring from falling during retrieval of the riser, a
dog is used with the tension ring to lock into a mating passage on the housing. This
prevents the tension ring from falling and allows the ring to be carried upwards to where
another component can be mounted. The component can be, for example, a diverter

support housing mounted on the rig. Another set of dogs on the tension ring can engage



with the diverter support housing when the tension ring contacts the diverter support from
below. The tension ring can be stored in this position. [0008]A hazard can arise if the dogs are
accidentally disengaged by actuating the dogs hydraulically. To prevent this hazard, a manual

lockdown Cev@tﬂ?ﬁlygﬁe%?e%&g\%sfé@g%g%%;%@ﬁei @eH;?oS@gla%ggaﬁl%fétéﬂy aRRIPSHARYT £8R)

be a mechanica iven scr e engage hen the lockdo

retracted thge Q9 cﬁqeflg i!ﬂi‘?hl? _U&EBQ%%?Q&H%% 619@(9{?‘1 positions. When the lockdown

is extended, the dog Is only permiitted to be in an engaged position. The solution adds a
floating ring and position indicator rod to the dog that rides along with the dog to show the

position of #ag¢k)9. TRe RASEQRANAILRISF MLl H@@Hb&%@ﬁ%ﬂ@ﬁ?&ﬁ@%‘%&%@d‘ the dinghbaghe
when the dog is In the engaged position and will appear retracted from the ring body when the

dog is in thgsisanaReeRRSIIRNp R IRLING PG, GanSrsilYderdadiatiasiiRaad hrkad
easier to manufacture an assembly. 100091 The dog-type lockout thus integrates position

indication i @neeaRsRMAhel 408 HbaHSR. OT fRAbERS MO VIR BENAREBhIGRKEONM LN  rew

dogs into an engaged position and providing visual confirmation as to whether the dogs are in

an engage%a@%e%a&@&e%ﬁged YHRNMRLEP U NERAE Sataidadoneyassing R ersiential
disengagement of the dogs and providing a simple way to ascertain the position of the dogs.

Brief Descrijfipi Qfihie) RrawinasRaqibisies! ivaseationridewnat atensiad) tHubpGedast
with a housing an
permitted to be in an engaged position. The solution adds a floating ring and position
indicator rod to the dog that rides along with the dog to show the position of the dog. The
position indicator will visually appear recessed within the ring body when the dog is in
the engaged position and will appear retracted from the ring body when the dog is in the

disengaged position. The floating ring can easily be radially positioned to make it easier

to manufacture an assembly.

[0009]  The dog-type lockout thus integrates position indication in one assembly. The
combination of features allowing manual lockdown of the dogs into an engaged position
and providing visual confirmation as to whether the dogs are in an engaged or disengaged
position, advantageously increase safety by preventing accidental disengagement of the

dogs and providing a simple way to ascertain the position of the dogs.



lower dogs in the engaged position, in accordance with an embodiment of the invention;
[0011]Figure 2 is an enlarged sectional view of the dog and position indicator within a
tensioner ring, in accordance with an embodiment of the invention; [0012]Figure 3 is an

enlarged segtiongl view qof the d position indicator within a tensioner ring with the
lockdown By %es et ’ofjﬂ%?ﬂ* Wity ith an embodiment of the invention; [0013]Figure

4 is a sectional view of a tension ring in contact with a diverter housing and upper dogs in the

locked positigpr dp aceqsdange;witham smPosiment LR nvanyan chrkRlsd Reseiatigg ahd

the Invention
lower dogs in the engaged position, in accordance with an embodiment of the invention;

[0011] Figure 2 is an enlarged sectional view of the dog and position indicator within

a tensioner ring, in accordance with an embodiment of the invention;

[0012]  Figure 3 is an enlarged sectional view of the dog and position indicator within
a tensioner ring with the lockdown member retracted, in accordance with an embodiment

of the invention;

[0013] Figure 4 is a sectional view of a tension ring in contact with a diverter housing

and upper dogs in the locked position, in accordance with an embodiment of the

invention,



[0014]Referring to Figure 1, an embodiment of the invention shows a tensioner ring or
connector assembly 10 for connecting two members. One member can be, for example, an
outer member such as the riser tensioner ring 10 itself and the other member can be, for

example, atil)iqul [ gnbgr ﬁ%ﬁho?ﬁ)% Pno‘yesfi \ n11 on a slip joint 12 connected to a riser 14.
[0015]In this-exarrr‘gg,—%ﬁe%omemssen'ﬁy'lo can have eyelets 15 disposed
circumferentially around its exterior and adapted to receive wires 16 that attach to a tension

system thatygitaing SRASIANSRSIF0-1ThE NSIANAELING: HRCAvRE AMaRIed 1PERIBRINring

tension on a drilling riser 14 comprised of several thousand feet of pipe that extends from a rig

down to the,SeaflpQr NGRS iﬁ)apcﬁli%eﬁﬂemﬁlgrist%lfin%ﬁaﬁ.wir@ﬁ@&&@&hs&t@éﬂ%@pqor

10 to thereby prevent the riser 14 from collapsing. The tensioner ring 10 can apply tension to

the riser 14&@&55941 ZhAHsINehbeP ARELIRIHO AsshiRiRiiohi i1 IRelEHIngHe St meming

tensioner ring 10 can comprise a frame or body 18 having at least one fluid cylinder or

opening 19 AMaciyRILAYRPISINGE IAWRFAGdPahisutiayablebelysfaimn 2rRaaseded to

position and a disengaged position in a lower fluid cylinder 21 in response to fluid pressure.
Lower dog 20;H35 & piston 21 that sealingly engages opening 19. Hydraulic lines 22 can
provide the fluid pressure to be exerted on piston 21. The lower dog 20 has an interior end 24
that extends through an interior opening 26 on the interior of the frame 18 when the lower dog
20 is in the pogsped posiiorexthiple ettgageshpasitiassdebBwel dag 2awengages alhalisigsed
hole or groove formed on the housing 11. To indicate the position of the lower dog 20 a collar

or floating chaudFeenngbiesitanbciowetetdog 20 edajesiatovweepesitivesiridichtor BGicln thea
illustrated embodiment, the lower position indicator 30 is recessed within an aperture or
opening 32tensibe fyeran itwhahtiiad @osstalageisnin The engaged nogitiorathvs pdapiding
a visual confirmation of dog's position. When the lower dog 20 is in the disengaged position,
the lower pagitiegitntbestar 30 willriikigndisent flosoipzisaedire Badh dhmngtitetacof pipe that
embodiment. Position indicator 30 is a rod that is parallel to an offset from an axis of opening

19. Howevextaglicksmtheldhiwa rodlivagdibosedrs ripisitionapsliedtos fhe tieelowverdothe
20. [0017] The openings 19 on the frame 18 can be covered by lower and upper caps 56, 58.

The lower cajpdstattashedhieatediapening3thefdts gpevictie (B2 fosdhd dofvempositigiiingicate
30 can similarly be formed on the lower cap 56. The upper cap 58 can likewise have a

threaded opaRingdr4ithat allewsptyuppsivloeking membértbdiglpadsoiiviaggh itohheckpbttuse
50 for the upper position indicator 48 can similarly be formed on the upper cap 58.
slip joint 12.
[0016] Referring to Figure 2, the tensioner ring 10 can comprise a frame or body 18
having at least one fluid cylinder or opening 19. An actuator comprising a lower dog 20
that is movable between an engaged position and a disengaged position in a lower fluid
cylinder 21 in response to fluid pressure. Lower dog 20 has a piston 21 that sealingly
engages opening 19. Hydraulic lines 22 can provide the fluid pressure to be exerted on
piston 21. The lower dog 20 has an interior end 24 that extends through an interior
opening 26 on the interior of the frame 18 when the lower dog 20 is in the engaged

position. In the engaged position the lower dog 20 engages a mating hole or groove

formed on the housing 11. To indicate the position of the lower dog 20 a collar or



[0018] A lower lockdown member or screw 34 extends through threaded opening 36 of cap
56. In the illustrated embodiment, the lockdown member 34 is threaded to enable it to move
between retracted and extended positions relative to the cap 56. Screw 34 has a base that

abuts the hegd,gf,a saEes 36,HRENER BRI S OALAJOW S IAI AN A ERANGLIS). 1n

lower lockdown member 34 when the lower dog 20is in the engaged position causes the

lockdown mefbet 3440 B HAGINCiq8d iﬁb‘é*i‘t?o%ﬂ%&%f’%ii@f&é@sﬁ’é&%@i@ﬁiﬁ?%ﬁ%ﬁeﬁ&e

from moving to the disengaged position. The lower lockdown member 34 thus assures that

the lower dog, ZQ s sespain aNOAARH Pstheh BRI W AR H 0 1RET L thiS dGHEE Position, thus
Conversely, the'lower dog 20 is free to move between the engaged and dlseng_aged positions
when the loygy kg ManBafisd4a4h Wd@é’é?&qt%éi“%&%%]%ﬂ!%i@_ﬁ@f% Be
Figure 2, a similar locking mechanism can be used to store the housing 11 after the riser 14 is

retrieved. A@i%%%ﬂﬁ@@%&%ﬁﬁ[‘ {ae IocRtgshsrRYE AR AW S0A081 22 @AY Yithi M emirapedR 32

The upper dog as a piston 39 and slidingly moves between engaged ar_ld (_Jlisengaged
positions in ANHPPREHIL LXINGRTBRN rPeRRRSE HRTHE: eSS U fod MREAY I INRS 40 £RBffset

provide the fluid pressure. The upper dog 38 has an interior end 42 that can extend through

an interior oRgRNG 44;9011hEcintey 195 OHERHBMEA R WNRRNBHPPES HRG BB 1583 the position

engaged position. In the engaged position the upper dog 38 engages a mating hole or groove

formed on apagmberaUsR R di¥grier housing 70 (Figure 3). To indicate the position of the
upper dog 38 a collar or floating ring 46 connected to the upper dog 38 carries an upper
position indicator 48. In the illustrated embodiment, the upper position indicator 48 is recessed

within an ap@urg oheppeingesQ Dorhkelfame 18 vdictetheyuRdesydRavaBaadupperieasedo, S8.
position, thus providing visual confirmation of the does position. When the upper dog 38 is in

the disenga@ikd hesHiaaptise baper posided nsiaaigriés ilexipnaueusirdon the bpesiupesHioin
this embodiment. [0020] An upper lockdown member or screw 52 extends through a threaded
opening 54 indiepd&0Tduiesigsilarly Gafysese wibthe hable dapoInodhdappeceupesiBciadikbdise
extended positions relative to cap 58. Screw 52 has a base that abuts the head of a screw 55
attached to e forhrindebopehings! dog AbvxibadingiledipRemeonikdo v 1w easeehrough it.

The aperture 50 for the upper position indicator 48 can similarly be formed on the upper

cap 58.

[0018] A lower lockdown member or screw 34 extends through threaded opening 36 of
cap 56. In the illustrated embodiment, the lockdown member 34 is threaded to enable it
to move between retracted and extended positions relative to the cap 56. Screw 34 has a
base that abuts the head of a screw 37 attached to and forming part of lower dog 20.
Extending the lower lockdown member 34 when the lower dog 20 is in the engaged
position causes the lockdown member 34 to lock the lower dog 20 in the engaged
position to prevent the dog 20 from moving to the disengaged position. The lower
lockdown member 34 thus assures that the lower dog 20 will remain engaged to the

housing 11 as the riser 14 is retrieved. Conversely, the lower dog 20 is free to move



52 when the upper dog 38 is in the engaged position causes the base of the lockdown
member 52 to engage the upper dog 38 and prevents the dog from moving to the disengaged
position. The upper lockdown member 52 thus assures that the upper dog 38 will remain

engaged to the diverter housing 70Q (Figure 3) to allow storage.of the hqusjng 11 within the .
diverter hou%?hﬁeﬁﬁ%sqgagsﬁgéag e S Shraa g Iva S a%%as

positions Wheaﬁ%}e u;peeé; lockdown member 52 is in the retracted position as shown in FIG. 2.
[0021] The PbRIDFFBRER PATECTS that houses the upper dog 38 can be radially offset
outward farther than lower dog 20. This offset creates an incrementally larger inner diameter

h 8 i f the f hat facilj ith. '
at the upper 9 38 Rorien.alins ame d G AR IR EnMATBALIIE NEHTcn 1o

housing 70. vention en’'shown in only on Its forms, It shou

apparent to tosg, Silled 1 et that ILis RaLsQHTULEd PULIS SUSCRIIIBIE 0 YA RUS CAARges
3 : ol QPR T A

without departing from the“scope of the invention. E illing riser
tensioner r'%al%%erplgfgg%ngﬁ@\%hin the frame 18. The upper dog 38 has a piston 39 and

slidingly moves between engaged and disengaged positions in an upper fluid cylinder 39
in response to fluid pressure. Hydraulic lines 40 can provide the fluid pressure. The
upper dog 38 has an interior end 42 that can extend through an interior opening 44 on the
interior of the frame 18 when the upper dog 38, is in the engaged position. In the
engaged position the upper dog 38 engages a mating hole or groove formed on a member
such as a diverter housing 70 (Figure 3). To indicate the position of the upper dog 38 a
collar or floating ring 46 connected to the upper dog 38 carries an upper position
indicator 48. In the illustrated embodiment, the upper position indicator 48 is recessed
within an aperture or opening 50 on the frame 18 when the upper dog 38 is in the locked
position, thus providing visual confirmation of the dog's position. When the upper dog
38 is in the disengaged position, the upper position indicator 48 will extend out from the

aperture 50 in this embodiment.

[0020]  An upper lockdown member or screw 52 extends through a threaded opening
54 in cap 58. Threads on rotary screw 52 enable it to move between retracted and
extended positions relative to cap 58. Screw 52 has a base that abuts the head of a screw
55 attached to and forming part of upper dog 38. Extending the upper lockdown member
52 when the upper dog 38 is in the engaged position causes the base of the lockdown

member 52 to engage the upper dog 38 and prevents the dog from moving to the



an annular tensioner ring body having a central opening for receiving a tubular riser
component and an outer surface having an outer cylindrical portion concentric with the central
opening; a plurality of bores integrally formed in the tensioner ring body, each of the bores
extending raﬂdiall thrqugh.the tepsioner ri dy from the ral opening,to the outer
curtace rolaUE AR 5P e AT UG oy LR e B doe 38
actuators having a piston with.a seal mounted theret Q'd carried within a respect e of
the bores, tﬁ’g%?%etoﬁ%nﬁéll%“bg?ﬁloea%fseqlﬁ]%%f)gﬂgsel% z{ﬁ [ ‘érsesl’f)%oa%% %gt%q‘%e%%{rﬁeegﬁ\lﬁg%ﬂ%
hydraulic passages between an outer disengaged position, and.an inn L enga grp %itégn | d
engagemen @ﬁ% %%%é‘@é%rp%%%ﬁ?? 58'aq£l§ru I frogé?g&%loswf%%lh%rpggrts, ea%% of{%)he gaEe
lockdown supports being mounted in a fixed position to the oute eﬁf Qeﬁe éop&[a{épegi
body radiallf}rl)lgutv&%ﬁ r% & (r)(salslﬁ)engti\‘/)veh%%ghgf e’ %rls%%gg%%tlf\%%%tﬁe ax?s; :';mg}? a
plurality of Ioc(;)léqovr\{rl1 m anpﬁrsl,ﬁ@cl} mounted to a respective one of the lockdown supports
radially outward from a respective one of the pistons, each of the lockdown members being
moveable between retracted and extended positions relative to a respective one of the

lockdown sygRSHiSTRUGIRITES BPUEMRIhOTBAEA IR oY TREIIR e SaaKandete

position while a respective one of the pistons is in the engaged position causes the lockdown

member 10 30uf 47 FHRERHAT IS RIS 800 ATENEHHLBE RISIRE HRThEAMEIAAP N rger inner

disengaged position, wherein the piston IS moveable between the engaged and disengaged

positions whyle, the.logkeoy E%@?&?ﬁ@? SetRctRghROSItAR: fReifiRR-83PRHPRNARCAIHINEe

to claim 1, wherein: each of the lockdown supports has a lockdown opining through which

one of the |Qﬁ{$919¥¥r1‘15ﬂ§i@i@%$ extends, each of the lockdown openings being threaded; and
[0022] While the invention has been shown in only one of its forms, it should be apparent
to those skilled in the art that it is not so limited but is susceptible to various changes

without departing from the scope of the invention.



each of' the loekdown members is threaded so that rotation of the lockdown member moves
the lockdown member between the retracted and extended positions. 3. The assembly
according to claim 1, further comprising: a position indicator mounted to each of the pistons
for moveme%%ﬁ%l%‘ 3e§°f the position indicators has an outer end extending
through an I e bne of the lockdown supports. wherein the actuator moves
along a Ionqitut%i aé axis;. the lockdown member moves along the longitudinal axis; and the
position indica rgFl Hl}g Bﬁ%reﬂegﬁarﬁféﬂ%ﬁéﬁﬂ‘i’ %ncé’.ﬂﬁ%ﬁﬁé‘? ixis. 4. The assembly according

fo claim 3, further comprising: & collr mounted o cach.of INF BiRiang EML AT eARhS'
the position indicafor§ 18 hioume s a't pec?{ive Olfe o e openng £

riser component and an outer surface having an outer cylindrical portion concentric with
the central opening;

a plurality of bores integrally formed in the tensioner ring body, each of the bores |
extending radially through the tensioner ring body from the central opening to the outer
surface relative to an axis of the central opening;

a plurality of actuators, each of the actuators having a piston with a seal mounted
thereto and carried within a respective one of the bores, the pistons being movable in
response to fluid pressure applied to the bores via the hydraulic passages between an
outer disengaged position and an inner engaged position in engagement with the riser
component;

a plurality of lockdown supports, each of the lockdown supports being mounted in
a fixed position to the outer surface of the tensioner ring body radially outward from a
respective one of the pistons, relative to the axis; and

a plurality of lockdown members, each mounted to a respective one of the
lockdown supports radially outward from a respective one of the pistons, each of the
lockdown members being moveable between retracted and extended positions relative to
a respective one of the lockdown supports, such that movement of each of the lockdown
members to the extended position while a respective one of the pistons is in the engaged
position causes the lockdown member to abut an outer end of the piston and prevent the

piston from moving to the disengaged position, wherein the piston is moveable between



collars. 5. The assembly according to claim 1, wherein each of the lockdown supports
comprises a cap having a cylindrical sidewall secured to the outer surface of the tensioner
ring body and a base in alignment with and spaced radially outward from a respective one of

the pistons. tge' @J%('é';'ﬁr‘&{ﬁ%‘? iE%r?géOQ r{)ggl%gnsss{?vﬂé%%hg?rrc‘]?ﬁ'&'a?&haem@eﬁgagﬂ TLRgRady
having a centra o% Ing with a o%en ng axis and an outer surface with a cylindrical portion
concentric Wiggﬁlpencentral opening; a tubular riser component that lands within the central

opening; P2 pﬁjrality of bores integrally formed in the tensioner ring body, spaced around

the central_O£e?h%%&glbeix;g&%ipﬁn%agoie}:lfxirglomm%r% ntral opening to the outer surface of the

tensioner ring bo a piston carried within'eac the bores, each of the pistons having a

dog on an inner eng, gy ARG SRS RN e RO B I HROE AR BN Bt

along a bore axis between inner and outer positions in response to préssure applied to

the bore coniiiRR NARINEN exiendPUIEAIID: AIRSHARNA SuBRAUS reRGhRuNa.afigt Dase

mounted in a fixed position to outer sur e tensionerring body radially outward from a

respective one of the RiSIERR. 1GIALNRVIL G BORE; &S ARERRSE NFURL AL RRR! It down

member moves the lockdown member between the retracted and extended positions.
3. The assembly according to claim 1, further comprising:
a position indicator mounted to each of the pistons for movement therewith; and
each of the position indicators has an outer end extending through an aperture in a
respective one of the lockdown supports.
wherein the actuator moves along a longitudinal axis;
the lockdown member moves along the longitudinal axis; and
the position indicator rod is offset and parallel to the longitudinal axis.
4. The assembly according to claim 3, further comprising:
a collar mounted to each of the pistons; and
wherein each of the position indicators is mounted to a respective one of the

collars.

5. The assembly according to claim 1, wherein each of the lockdown supports comprises
a cap having a cylindrical sidewall secured to the outer surface of the tensioner ring body

and a base in alignment with and spaced radially outward from a respective one of the

pistons.

10



a plurality of lockdown members, each extending through a respective one of the apertures

radially outward of a respective one of the pistons, each lockdown member being manually

movable from a retracted position to an extended position relative to the base, each of

lockdown mempers havin an inner end that engages an. outer end of a respective one of the
. 0. 11 1*%%[‘.18 I ﬁrl]’lSIOI‘leI‘ I'1INg assem Ompl‘li(la%. ..

pistons while the piston’is in the inner pasition and the fockddwn member in its extended

position, each of the, pistons bein f(rieekl1 movable inresponse to fluid %sugg-' hore
While a respeciive bG oY 1os Tk AR arE e h IR 1SRG bR e Sy “na a oter

position indigaar. cQuplsc{f eacl, AN RISIRNS IRIMAYeMEDL ifer gyl gnd extending
the Toc indi t

alongside a respective ond o own members to indicate the positidn of each of the

pistons 7. The asseyyily,Aecardig 16, A BeTein oeh oL ARges comprises a

threaded hole that receives a respective one of the loc n members in threaded
engagement. 8. Tlél% a

members is locate ! ﬁﬁg]g%g%%g i gqg{me(a%wn%%?étﬁééi%nﬁgg%%% éggg %%uél d

on the bore axis of d respective

positon indiatotsfaBAelasl alongsil ang RRTRIS! YA ALSSRERIAANG b e B 2iRcco.

The assembly accordi aim nea e position indicators protrudes through
a holeina m@q@@&@; gﬁg}%g?.ses. 10. The assembly according to claim 6, further

comprising:

a piston carried within each of the bores, each of the pistons having a dog on an
inner end for engaging the riser component, each of the pistons being movable along a
bore axis between inner and outer positions in response to fluid pressure applied to the
bore containing the piston;

a plurality of lockdown supports, each having a flat base mounted in a fixed
position to outer surface of the tensioner ring body radially outward from a respective one
of the pistons relative to the bore axis, the base having an aperture;

a plurality of lockdown members, each extending through a respective one of the
apertures radially outward of a respective one of the pistons, each lockdown member
being manually movable from a retracted position to an extended position relative to the
base, each of lockdown members having an inner end that engages an outer end of a
respective one of the pistons while the piston is in the inner position and the lockdown
member in its extended position, each of the pistons being freely movable in response to

fluid pressure in the bore while a respective one of the lockdown members is in the

retracted position; and

11



a collar mounted to each of the actuators; and wherein each of the position indicators is
mounted to the collar alongside the cylinder axis. 11. The assembly according to claim 6,

further comprising: a collar mounted to each of the pistons; and wherein each of the
pasition indicators ?g@%%ﬁ&%%ﬁ%&? %}ﬁ PORRbNGCOAE ARG G Ba%&%\%i?an%z
The assembly according to claim 6 Whe eint ores further a plurality of upper bores and a

plurality of lQWer, BOIEstodRidd e 3 @dﬁ@éyoﬁg%m@%&%&W&A@&?mﬁzﬁc@@%%n

assembly further comprlses a plurality of eyelets adapted for receiving a cable. 14. A drilli

riser tensmqgarcﬂr&g@éslﬁggm comprising: an annular tensioner ring body having a central
opening for receiving a tubular riser component and an outer surface with a cylindrical portion

concentric with the central opening;

7. The assembly according to claim 6, wherein each of the apertures comprises a
threaded hole that receives a respective one of the lockdown members in threaded
engagement.
8. The assembly according to claim 6, wherein:

each of the lockdown members is located on the bore axis of a respective one of
the bores; and

each of the position indicators is located alongside and parallel with a respective

one of the bore axes.

9. The assembly according to claim 8, wherein each of the position indicators protrudes

through a hole in a respective one of the bases.

10. The assembly according to claim 6, further comprising:
a collar mounted to each of the actuators; and
wherein each of the position indicators is mounted to the collar alongside the

cylinder axis.

11. The assembly according to claim 6, further comprising:

a collar mounted to each of the pistons; and

12



a plurality of bores integrally formed in the tensioner ring body, each of the bores extending
radially through the tensioner ring body from the central opening to the outer surface relative
to an axis of the central opening; a plurality of hydraulic passages within the tensioner ring

body, each of the hydraulic passages extending to one of the bores; a plurality of pistons,
each of the pistons ¥aFFR sarhiR SheRestHeLBrESeTS ﬁéﬂ%‘%%ﬂ?ﬁﬂ%%ﬁgﬁggt%f i

pressure applied to the hydraulic passages between an outer disengaged position and an
inner engagtd HEARRIHH TP A8 mponent;  a plurality of lockdown assemblies for
selectively securing the pistons in the engaged position, each of the lockdown assemblies
comprising: a lockdown support mounted in a fixed position to the outer surface of the

tensioner ring body and having a hase with a threaded aperture radially outward from one of
the pistons,%%la?ib‘éatﬁf‘?ﬁg’ G&earing oL foW egg%%%égﬂqse%:@%g Pé%théloogégpﬁfre

and being movable?by rotatjon b tweer}’an extended position with an inner end in abutment
with an outdPLFREBE 4 R Yot BELPRES pistons and an extended position with the inner
end spaced radially outward from the outer end of the respective one of the pistons.

13. The assembly according to claim 6, wherein the tensioner ring assembly further

comprises a plurality of eyelets adapted for receiving a cable.

14. A drilling riser tensioner ring assembly, comprising:

an annular tensioner ring body having a central opening for receiving a tubular
riser component and an outer surface with a cylindrical portion concentric with the
central opening;

a plurality of bores integrally formed in the tensioner ring body, each of the bores
extending radially through the tensioner ring body from the central opening to the outer
surface relative to an axis of the central opening;

a plurality of hydraulic passages within the tensioner ring body, each of the
hydraulic passages extending to one of the bores;

a plurality of pistons, each of the pistons carried within one of the bores and being
movable in response to fluid pressure applied to the hydraulic passages between an outer
disengaged position and an inner engaged position with the riser component;

a plurality of lockdown assemblies for selectively securing the pistons in the

engaged position, each of the lockdown assemblies comprising;:

13



a lockdown support mounted in a fixed position to the outer surface of the
tensioner ring body and having a base with a threaded aperture radially outward from one
of the pistons, relative to the axis; and

a lockdown screw secured to the threaded aperture and being movable by rotation
between an extended position with an inner end in abutment with an outer end of a
respective one of the pistons and an extended position with the inner end spaced radially

outward from the outer end of the respective one of the pistons.
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