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(57) Abstract

A reaction nut for location 6n-a threaded bolt,
particularly a bolt to be tensioned by a hydraulic ten-
sioning device, comptrises.4 phirality-of infernally- - © -
threaded segments (22) movable between an outer- )
most inoperative position-radially spaced from the - .
bolt (2), and an operative position making threaded
engagement with the bolt (2), the segments (22) hay-
‘S tapering surfaces thereon,-a-primary ring mem-

r (16) movable axially relative to the segments
(22) and having a -comesponding: tapering surface -
(18) thereon, first resilient means (20) biasing the
tapering surface (18) of the primary ring member . -~
{16) into engagement with the tapering surfaces on =~ -~
said segments (22), and cam means (26) actuation of
which moves the primary ring member (16) from a
rest position to an axially displaced position against
the bias of the first resilient means (20) whereby
the segments (22) are moved by associated second
resilient means (24) between their operative and in-
operative positions. ' :




~fhe'bolt cah be a tiné consum ng -and exhaustive exercise, especially if the

bol ts argo@ksiedfde di ameter and/or fine thread. This crestesspsozécul ar
‘probl ens 1 n hazardous environnments, such as sub-sea and nucl ear, where the
- tinme spent. by an operator in potentlally dangerous areas nust. be kept to a
m ni mum - Various proposal s have ‘been nade to enable’ W95/ 33931
PCT/ G895/ 01264 relatlvely qU|ck appl i cation of--the. reactlon nut- to the.
associ ated bolt. US specifi GMPROVED REKBSZA8 Mmcl oses a.:a-split nut .

- having  two hal ves which can be located onto a bolt in any axial

‘position thZECHNICAL FAELDnderside of the nut conprisi-ng a .conical

--surface which locates.into a conplénentary recess -in a washer or other

'suitabl e conponenfThist hsventibai wglageisntai Aedeastion sagedand more -
" engagenent:wi th the bolt by co-operation between_the, corresponding coni cal
surfaces of Pﬁﬁélcﬁ&ﬁréﬁdtowﬁgﬁéra-nutTﬁhétc§ﬁ§ebﬁ-ﬁﬂéCkBQeﬁaéﬁﬁpﬁ@d to

hydraullc boIt
to and. released from.an assoc1ated -bolt,: a_preferredn

appllcatlon.of the nut being in a hydrauliC'bolt‘
'tensioning.device. N |
BACKGROUND - - - o _
-;Ajhydraulicvbolt:tenSioning'device_istbasicalIY'a
'_hydraulic-jack positionedsoverfa nutﬂand'bolt assembly
with the bolt-extendlng centrally through the jack
lHydraullc pressure is: applled to the dev1ce such that a
load is- applled to.the bolt to stretch: the bolt whereby-
 the assoc1ated nut can be - tightened. down to. malntaln '
the -joint -on release -of the.hydraullc pressure
| Reactlon nits: are ccnventlonally screwed onto the
bolt usually above ‘the: tens1on1ng dev1ces, to enable
lthe load to be- applled to- the bolt .,
]’ . However, the 1ength of: bolt extendlng through and
above - the tensioning device can: often be qulte:
_significantg and the'application of the reaction'nut to
the bolt can belaltime cénsuming and exhaustive
exercise, especially'if the.bolts aréfof.large diaﬁeter
and/or fine thread. | This creates.particular problems.
in'hazardouS'environments, such as sub sea and nuclear,
"-where the time spent by an operator in potentially
dangerous areas must be kept to a mlnlmum

- Varlous proposals_have been,made to enable



ien5|oners for- exanpl e as disclosed in UK specification no. 2193549
whi ch SWOmSEa93pl i t reaction nut having a cam surface f cPEBRBIHBANt Dby -
the surface of a conplenentary recess-in-the piston of the tensioner. US

~ -specification no. 4438901 and UK specification no. 2143608 discl ose bol t

t ensi oi ng~ devi ces in.which the reacti'én nut ‘incorporates a
hydraulical |l y-operated | -collet-conprising a plurality of segments:
- whi ch, when re&@FPVE@&dqH&EFa&PP&&FP§19&rquFéédrFﬁﬁéléﬁgﬁgénﬁﬁtthﬁth t he

bolt. This. conce est.ablished in nost industries utilising
oul 1 ng or | BSPHG 8o B8TEnch Uhe SPERL CGRFAPS BRY CHBSEERe. . The maj o

foree. ini i B8 %gré%ﬁéaasﬁeﬁﬂng% HovBHeP 585 Eh s B e Benance of

B Gggggglgggﬁgsa LB b PON bhgai ki pE1 SR ERereaBngD 33931

the unders1de of the nut compr;srng a.conlcal surface
;whlch-;ocates;knto:a cgmplementary:recess:;n a washer
or other;suitable~component ‘the nut. being . maintained
in threaded:engagement -with the bolt by co- operatlon }
between the: correspondlng conlcal surfaces of -the .nut
,and WaSher Tol _- Tolmrtomuanll omnou sel--
Phis -cQIic'ept-—has been -a_ppli-e'd' to hydraulic bolt
tens1oners, for example as dlsclosed in UK |
specif:cation no. 2193549 which shows -a Spllt -reaction
~nut . hav.l_ng -a .-._c.am. .su::tace -for.engagement .by -the .surface -
L ;of-a-complementarY:rQGGEQ:inthe;PiSEQﬁan the. ... -
| | ten51oner,__;; ;;}*_;f ;L n;a_;_;;;_ e a¥~*rr::
zzz--US- spec1f1cataon ne.. 4438901 and UK spec;flcatlon
“no. 2143608 disclese bolt. ten51on1ng devmces 1n -which
the reactzon nut. 1ncorporates‘a hydraullcally operatedf
collet compr;s;ng a plurallty of- segments whlch when_
actlvated hydraullcally, are urged 1nto engagement w1th
the bolt. ThlS concept is well establlshed in most
industries utlllslng pulllng/grlpplng dev1ces such as .
rope pullers and the llke | ‘ |
The major dlsadvantages of these known spllt nuts
‘are that they requlre an external force initially to

engage the spllt nut/segments, and the malntenance of

thlS force to keep the nut in pos1tlon 'In the absence’



~of this external'.force, “the split nut and the t ensi oni ng devi ce mould:

“di sengagwogﬂlﬁ“r esul ting in these:devices being difficul tpe/épddRizes
i npossi bl'e, 'to use in. upside down or horizontal positions.wthout operator

intervention. It nust also be borne in. mind that,- in practice, ‘tensioning. .

devices- are sel dom used S|ngularly, and3operat or - ‘ifit erventi on on each- of
a- nultitude of tensioning devices is clearly undesirabl e. SUMVARY OF THE

| NVENTI ON - -df wimis cesbeextesl rddtee [ e sl & tudrdhd dene reaction nut,
in particular for a- hydraulic bolt. - tensioning device; which can be
appl i ed ont o-termidningiddticanmbuid Nidendade Opius Qfesull itk nin on.
According to the-present invention there. is provided a- reaction. nut for
‘location on &hepeatrtices bming dikfianltconf irmginmpossible, to o
plurality.of..internally threaded segnents novabl e between an outernost -
i noperative (88 tibriReifiaidoyn Qradarizanhak mosidlionsmithowper at i ve
posi tion -maki ng threaded engagenent wth- the bolt sai d segnents_havi ng
~ tapering- sur fRREBLOT. %rffé'@fgﬁf’ 100 ok iMHEY 3497 RRRRemesVatndxi al |y

relative to ”he Segl”z?'grsac%nldcehaw r?slonclorlgr egéavplncdésn are seldom used
singularly, and operator interventlon on -each of :a
multltude of- ten51on1ng dev1ces is clearly undes1rable
SUMMARY OF THE INVEm_ION Ce L a s |
It would. be de51rable to be able to prov1de a
'reactlon nut in partzcular fcr a  hydraulic bolt.
tensioning dev1ce, which can be applled onto a. bolt
quickly -and- w1th minimal operator 1ntervent10n
Accordlng to the- present 1nventlon there is .
< | prov1ded a- reactlon nut for- locatlon on a threaded
| bolt, the nut comprlslng a. plurallty of . 1nterna11y-“
. threaded segments-movable between an outermost---“
inoperativevpesiticn-radially spaced. from-the bolt; and
’ - an operat:.ve p031tlcn -making threaded engagement w1th'
| the bolt said segments having- taperlng surfaces |
'thereon, and a prlmary ring member movable ax1ally e
'relatlve to the segments and having a correspondlng
tapering_surface thereon,_characterised by first
resilient means biasing the tapering surface_of.the
primary'ring:member-into engagement'With the tapering
surfaces on said segments, and cam means actuation of
whlch moves the prlmary rlng member from a rest |

position to an axlally dlsplaced p051t10n against the



tapering surface thereon, .characterised by first resilient nmeans biasing
the tapwes$sidddvaur f ace of the primary ring.menber into enPEFEFRISOIAEt h
- the-tapering surfaces on said segnents, and cam neans actuation of whi ch
-noves the primary ring menber froma rest position to an axially displaced
position against the WO 95/33931 = 4 : * PCTI GB95/ 01264 4
‘bi-as of said-first resilient neans whereby the segments are noved by

associ at ed sl reaid’| thrshemal bank aeanharhexgiss eﬁhﬁleswqﬁﬁ)per ative
positions. I.n one ephodi nent of the |nve tlon the second., 'resilient neans-

bi as the setfiferid’s REFIAILRRFRT ot o MReang (RERWRST of t he
cam neans r sul'tin nnvene t.. of - th nents fron1the|r operatlve
g e*rfs £y

_positions t %’rﬁ:l‘? ‘Feélt? jrfb%‘ﬁ’f cfﬁ}rtf?gorf%ady |'ocation. ' of the
h I h
Tt o2, PRSI i B e SRR, nd Nedgn! on-Lhe

re5111ent means blas the segments towards their
lnoperatlve pes1tlons, actuatlon.ef the: cam.means
resultlng in movement of the- segments from_thelr
.operatlve pos1taons to_thelr'inoperatlve positions
enabilng ready,locetaenmof-the;nnt:cn;thenesscclatedg
bo’lt::.":':.t::_:. PO :.'_.;_'._:'..'_;-' .".'-;'.._-.'-':_* ot : A S .
';:inran;eiternativefembcdimentfQf;the:inrention;pthe
second resilient;meens biasfthegsegmentSTtcwardS'their
operetive pesit;cns,'actuetion7ofrthe#cem.meensf;;~
: resulting-in:mbsement=nf*thefsegments’frbm thedr: ;=
1noperat1ve pos;tlons to thelr operatlve p051tlons
whereby the nat-is: iocked.onto—the bolt.. -3';n:y1;,_
T -The,cam.means,mayﬂcpmprlse_ene,or~more_cpntrpl
| - members eXtending;radiaily:of,the segments.and biased
.b?:third;resiiient;mesns;intpwcutermpst.pbsitiens a
ﬁrelative to the seéments and-rhemprimary ring'member;-
_radlally 1nward movement of-the or each-control member
.agalnst sald thlrd res111ent means moving . the prlmary
ring member from.lts_rest.9051tlon to its ax1ally;
displaced p051t10n |
| Preferably the or each control member 1ncludes a
'taperlng surface thereon engaging the prlmary rlng
member to effect sald ax1al movement thereof

_The reactlcn,nut may_further”comprlse a peripherel



- operative positions, actuation- of t he .cam means- : resulting in novenment of

the- segw‘;’t5;§3§3rl'o'h1 their inoperative positions to their O[PCTRIB9S01280S ions -

~.whereby the nut is |ocked onto the bolt - The cam means may conprise one
-or-nore control nenbers extendlng radially of the: 'segnents and biased by
third.. esi-li means into outernost posi.Sions relative to. the segments and

the primary: ring nenber; radi al |y i nward novenment of the or each cont r ol
nenmber agai nstleevai member dsuesohnditg NEe SoXvacly ddie¥6] enbér Ng menber
fromits rest-position to its axially displaced position. Preferably t he or
each control - amdbhaV1mglmmesnnerasurfampsnngagrngrsarﬁwbdnmxmﬁng-the_
primary ring menber to effect said axial novement thereof. The reaction nut

may further CORfPeEcon pPrmbener faid INDE5I1BRIGHce of the sleeve

- P 95/ 01264 .5 sl eeve menber ‘surroundi ng the or each control nmenber
_ CT/GB member having a cam profile. wéereby, on movement of the

fsleeve member relative to. .the or. each control member,
sald control member or’ members ‘are moved radlally
- inwardly to move the -primary .ring member from its rest
.posltlonsto 1ts_axrally dlsplaced-posltlon.
| '-Said'movement.of'the.sleeve member-mar be roterY.'
_'dr-axial o m"‘ L TJ"e;. T e
- In an alternatlve embodlment of the .invention, the.
reactlon nut further comprlses ‘a” secondary ‘ring member
coaxlal wrthuthe prlmary rlngwmemberr a'transverse
surface of said_seeendary.ring_member"beihg;provided"
- : 'withlaream brofile*adeptea toﬁcoéoperate:withfe
trahSVerse:surﬁéeeTof:the‘primary'ring.member,inisuch.a
‘manner that rotation of the'secondary rihg member .
-.reletive to-thelﬁrimary7ring member resultsrin mdvement
j - of the primary ring member from its rest pos:x.t:.on to
1ts axlally dlsplaced p031t10n.
Convenlently actuatlon of the cam means is

effected remotely.

BRIEF DESCRIPTION OF -THE DRAWINGS

.Figs ia,'2a, 3 and 4a are vertical sections
through embodlments of the 1nventlon with the portlon
of the. reactlon nut - to the left in an operatlve
p051t;on-engaglng the bolt, -and the portlon of the

reaction nut to -the right in an inoperative position



and- having an i nner surface engaglng sald control menber or nenbers, said

i nner swofss®3pf the sl eeve menber having a cam profil e PERGBISOI2GEN
nmovenent of the sleeve nenber relative to the or .each control nenber, _
sai d-control - nmenber or nmenbers are noved radially inwardly to nove the.
prinmary ring menber fromits rest posi6ion to its axially displaced
position. Said novenent .of the sl eeve nenber may be rotary or axial.

- - ln an éisemgagedefnm@oﬂhambmlbf the invention, the reaction nut
further conprises a secondary-ring nmenber coaxial with the primary ring

member, . a transiigse tbrf2keand 4hjareqlaniariews ngamtderimei ng provi ded | |

‘with a can1proflle adapted to-co-operate with a transverse:- -surface- of

" the: pri mar ytFRREVEEFDFECEIPRUCIH SLhmFRICEIRR RWtR9DFigs { Hsecondary
,rlng menber_rel afive to the primary ng nmenber results in novenent of the
primary ringg n%%%e?a ¥?§R§??£V?%%t'%Eéition--to its axially displaced
Eglsiz'ltzl %ESC%E# ent Igl/_l_égt uati on. oft Ict]r? rfatma”gc%]rsdinsg eé‘g ech ed r enot el y:

lnventlon 1ncorporated in a bolt ten51on1ng dev1ce
ESCRIPTIONS OF THE PREF_‘_ER _EMB DIME
Refe;ring to Figs, 1a and'lg;rthere.is_shbwnla
_threaded.boltez on which is mounted a reaeiion nut
_eeCOrding'tohthe.invenﬁion and inaicated generally at
4. o | | |
The nut 4 comprises an ennularebedy'member 6
.having a top wall 8 closely-surrounding the bolt 2 and
hav1ng a downwardly and cutwardly taperlng lower |
.'7 : . | surface_lo thereto. A substantlally cyllndrlcal
'sidewall 12rdepends from the top wall 8. An annular
"flange 14 progects radlally 1nwardly of the lower end |
of the sldewall 12. _ | |
Slldably-mounteu'Within_the body member.6 is. a
primary'ring_member 16 having an upwardly and outwardly
tepering upper:eurfgce 18 and urged upwardly within the
body member 6-by resilient'means.in the form of a-
plurality ef coil epringsszo_reacting between'the
flenge 14 and. the'underSide of the ring. nemher 16.
The reactlon nut further comprlses an 1nternally
threaded collet con51st1ng of four segments 22
surroundlng the bolt 2 and hav1ng upper and lower

tepered surfaces eonform;ng and co-operating with the .



Flgs la, 2a, 3 and 4a are vertlcal 'sections through enbodlnents of the

I nventi orwwgg,gggghe portion of the reaction nut to the |eftPCTIGRISIBEN at'i ve

p05|t|on engagi ng the bolt, and the portion of the. reactlon nut to-the
ight in an inoperative p03|’:0n ‘WD 95/33931 ¢

PCT/G895/01264 6 di sengaged fx.omthe bolt?7 Figs. l'ky 2b and 4b are plan

- views, partly in transverse section, -of the reactlon nuts of -Figs. la, 2A.

and 4a reSpeC@urﬁhtesand EBgre&peh@W&eayreacbuanspuhngecaﬂdamg to the

‘invention incorporated in a-bolt ‘tensioning device. DESCRI PTIONS OF THE

. PREFERRED ENBODOVENES Retweenngduecengs segheate RB, tohbiaesi saddown a

t hreaded bolt 2 on which is mounted a reaction nut according to the

i nvention andSﬁsmﬁ@&SeéZgéﬁépappyeamqﬁt Tﬁ@Pﬁﬁ?tAV@oﬁﬂﬁﬂ§é§n§n annul ar body

menber 6

dlsengaged from the bolt 2
 The springs 20 are stronger than the springs 24
and.the-arrangement S0 far_descrlbed is such,that the
,springs éo'urge'the riné-meﬁber 16 upwardly within the
body.mem;er 6 so that the tapered-surface 18.thefeon
engages the-10wer surfaces of the segmente 22, and
_whereby-the'upper eurfaces of the segmente 22 are urged
into positive engagemeht with the tapered surface 10 of
the body member 6. . |
Thus it will be apprec1ated ‘that the segments 22 -
are'urgedtradlally ;nwardly_lnto-threaded engagement
with ‘the bolt 2 as seen in the left hand side of
- Fig. 1la.
A pair of'diamettically opposed eontrol_membefs-in
the form of buttohs'zs are mounted in correepending
’ .' . apertures formed ih_the' sidewall 12 of the body fnember
6 to pfoject-radially therefrom,tthe buttons 26 being
urged by coil;sptings:ZS"to the eutermest pesitiens
shown to the left ih'Fié.'lg.
| The buttons 26 can be moved fadially of the-het 4
'against the bias ef'the'springs 28 towards innermost
positions shown to'the'right of Fig. 1a, each buttoh'26
: ha#ing an upwardIY"and inwerdly tapering lower surface
30 thereto. The relatiVe positiehe of the buttons 26

and the ring member 16 are such that, with the buttons



" -having a top wall 8 closely surrounding the bolt 2 and having a downwardly
~and outWe@psi3¥3t apering lower . ‘surface 10 thereto. - A ﬁfﬂ‘é@%ﬁf“i"éﬁ_ly-

. cylindrical sidewall 12 depends fromthe top wall 8.: An annular 'flange 14
projects radially inwardly of the |owey end of the sidewal!| 12.. Slidably
mounted within the body nEnﬁerFGTis;a'$-prinary ring menber :16 having an
upwardly and outwardly tapering upper surface 18 and urged upwardly within
t he body retfel? FHRLT QHSTASHPARLGIPRSHe aMG Widh £88 @D ty of coil
springs 20 reacting between the flange 14 and.the underside of the ring :
nmenber 16. -er%a’g"t it HRPSIQSP 5 es & i ﬁiﬁ y threaded coll et

ower t apar G B8 CAUReST ATl Hihd KRS SRS SR HEE THip 06/ 33031
PCT/ GB95/ 1304 o7 $Ur eGP Suplfbr!8 {RAGIH Unlis Pithe MR A © |
| on'thg bu;tbns 26 lie.adjacept thg top rim of ﬁhe fiﬁg _
lmémber 16'as seen t@lthe.left“of Fig.'1§,  |
xThus it wiil be appreciaﬁed_that{'6n:radially E
inwéfd md%ément 6£;the.button$'26jagainst'thelbias'of
;hé s?rihgs 33;_;he ﬁaperiﬁg Surfaces 30_£heré6n_engége
‘the rim of the ;?ng:member'16=and_m§ve“said fing.mémber.
‘downwardly within thé.body ﬁémbér 6 agaihst the-bias'of
| the springs 20. | .
| As ‘the"ring member 16-mQVes_downﬁar§iy, the .
qucing bétweepT;hg_sﬁrfaces lo,iagingreaées whereby__
the_éprings 24 gan.urge the segmeﬁts_é? outwardly and
apart while méintaining'cbntéct of'the segments 22 with
the:surfaces 10,18,:
On_compléﬁion oﬁ.inwérd méﬁement_oﬁ thé buttons
26, the segments 22 are'digengaged-frOm'thé bolt 2,§s
_éeen td_tHe righ; of Fig,,;g. | |
| =Qﬁ iéiease 6£ thé buﬁtons 26, the springs 20,
Which ére.strOngér than the combined spfings“24 and 28;_
urge the ring member 16 back tQ its.uppermost position
and the segménts_zzlbadk;tq :hei: innermost positiqhs;.'
._thereby lqéking_phe_reactionlnut 4 to the bolt. 2. |
In_ordgr.to'apply the.rgaétipn,nut 4 té_the'bolt.
2, the bﬁtténs*zs aféﬁdépreséed t6 move. the segménts 22-'

© to their radiallygoﬁtermost_positions,_and'the nut is

e,



provi ded betmeen adjacent segnents 22 to bias said segnents 22 into.

" outer rmstwégg_ggglat ive positions disengaged fromthe bolt ZCTIEBISM44ngs 20
~are stronger than the springs 24, and the arrangenment so far described is

such that:the springs 20 urge the ring-nenber 16 upwardly wi thin the body
nmenber 6 so that the tapered- surface 18 hereon engages the |ower surfaces
of the segnents 22, and whereby the upper surface's of the segnents 22 are
urged into pomoﬁeaeaﬁmghgpnGGanthh bbéttapEOedheudéacEeQOPgﬁlth@nbody =
- menber 6. Thus it will be appreciated that the segnents 22 are urged h
;radlally i nwaodty owev theechddt @ngbhenbuttansh26harporeleagsdsedRdin the

| eft "hand side of Fig. la.-A pair of dianetrically o sed control. nenbers
in the form othgunubné 26 aféeﬁﬁaneéu Fﬁcbéﬁr8§p5ﬁﬂlg Spértures forned in

the sidewal | 12 of the body_nenber rOJect radially therefrom the
buttons 26 being uP4ERoBFhCERE- sbngg§S§ atgst fB 85F§Pﬁégﬁn 0&fti ons shown

to the left in Fig. | T
E whzc thg ou@grgggtoggs%Gp%s1t9gnng¥eghbagh§t sOBGtgg nut 4

assoc1ated with the segments 22 maklng locking threaded
engagement with the bolt 2, sald rest pos1tlon of the
buttons may be assoc1ated with the open pos1tlon of the
.segments 22, rad;ally inward movement of the buttons 26
closing the segments'zz about the bolt 2.

" Movement of.thejbuttons 26 may be achieved in a
variety of.different wéjg.-'Referring to Figs. 2a and
2b, the reaction nut includes a'circumferential sleeve
32 mounted on, to surround, the_body:member 6 and the

. buttons 26. _The'sleeve'32 is a rotatable:relatiVe to
'ithe.body:member 6 and includes, on its inner surface, a
| pair of diametrically;opposed_cams 34. The
.configuration'offsaid internel surfaoe'of the sleeve 32
J’- | is such'that,'in the angular positionfshown”inhFig[ 2b,
'the buttonsi26 are_unimpeded and oan projeot to their
radiaily outermost“positions; However, on rotation of
,the sleeve 32 thrOugh'QO?,.the cams 34 are brought into
.engagement.With the buttons 26 to move said buttons 26
radially inwerdly to their innermost_positions, with
' cdnsequentiai movement of the'ring member'16 and
segments 22 o | |
' "Fig. 3. shows a reactlon nut 4 1ncorporat1ng a

, control member whlch is ax1ally movable relatlve to the



- agalnst the bi as of the Springs 28 t.owar ds ‘i nner nost positions ‘shown to the' '

-~ right OMOPSE931a, each button 26 having an upwardly and ?%P?ﬁ‘?zﬁ“aperl ng
~lower surface 30 thereto. The relative positions of the buttons 26 and the
‘ring menber 16 are such that, with the buttons W95/ 33931 _
- PCT/ GB95/01264 26 in their out er most h%%ltlons and with the ring nmenber in

- its uppernost ion -.je.-with the se nt 22 cl osed and i'n threaded
engagenent YFT ‘%’%rb?ﬁttl}e gt Thpeont oL RCIHAINME Zurfaces 28

- he. b 2 f, th

oD, UL 2811 LGy P e O e I 25 seen 1o
' 1 f 1 I the t i
Toverent SLeddC R LAN LAWY LDt ASAl1Y ! ERURELy |0 g

_ member dowas&é/dy% £ hig). t N hpshinwBIP s «ﬁeﬁaﬁereé ¢ éam&f the-springs .

:_'20 As. the-ring ne 16 noves domnmard
' member from ‘the pos1tlon shown to the left of Fig. 3 to

'that.shown.to_theurlght of Flg,«B,_the taperlng surface
'__38'engages_thejbuttens'zs te.move tbem radially
_inwardly'to-their innermost ppeitipne, againtwitb |
consequentlal'mpvement_ofithe ring_member 16 and.
B segments 22. _ | |
Fig. 4 lllustrates a reactlon nut 1n whlch the cam
means comprise a rotatable annular rlng 40 reactlng
between the_body,member_s and the ring member 16. More
-particularly, the end 6f_the_ring member_ls remote from |
the surface 18 is.provided with;a-pair'of'diametritally 3
opbosed, radially;outwardly_projeeting flanges 42
thereen overl?ing the free.end of.the'body member“s,
'The'ring 40 is loeated_between the flanges 42 and the
;body member 6, the eprings.zo urging the flanges-42l-
-intO"abutment witb a surface of the'ring'40. |
Said surfaee”of the ring_4o ie“provided with a
pair.bf'diametrically-oPposed; upstanding_cam profiles
a4 thereon to effect an increased thickness to the ring
40 in_the'regions of eaid prefiles-44l. |
As seen to thedleft of Fig. 4a and with other than
the inereaeed-thieknees region of the rin§.40 between
'the flanges 42 and the body member 6, the rlng member

_ 16 is in: its fully extended posztlon resultlng 1n



spacing between the surfaces 10,18 increases whereby the springs 24 can '
‘urge the ;g gp'g_@ "22 outwardly and apart whil.e nmaintaini ngpepagssis12ef t he
segnents 22 wt the surfaces 10, 18. On conpletion of inward novenent of
the buttons 26, the segnments 22 are disengaged fromthe bolt 2-as seen to
.the right of Fig. la. On release of the puttons 26,. the springs 20, which
“are stronger than.the combined springs 24 and 28, urge the ring menber 16

back to its ug@@%ﬁpﬁg 89SthkOBo2fd2t B¢ ERENBAGSKerEsbAsK tont PELatiBAer NDSt
positions, thereby |ocking the reaction nut 4 to the bolt 2. In order to

appl y the reaefi bhenping 40 tbebbphy Lhet bambprbdhied64ar betopensshd to
move the segnments 22 to their radially outernost positions, -and the nut is
'\W0O5/ 33931  respective flanges 42 and the body meRGEr GB95Lhé 284n§ noved
axially down the bolt 2 to the desired osition. Once over the bolt 2, the .
buttons 26 . ar@embegagédlsanqtracted within the body member 6 agalnst _ -
the bias of the sprlngs 20 to release the segments 22
'from the bolt 2. |
Clearly movement-of the ring member 16 between its
extendedﬁand retracted positions may be achieVed by cam -
- means other'than'those described-and illustrated,
whether linearly or rotatably'oberated. |
Fig. 5 illustrates a reaction nut'subStantially_in
'accordance with that of Figs.'lg.and 1ib incorporated,
into a bolt tensioningldevice." The body member is :
'extended to form the Piston-46.of.the device siidably'
mounted'in'thelcylinder 48-through'the wall of which.
the cam means, in this case the buttons 26,.extend.
Thus there is provided a reaction nut:that'isi'
particularly'suited to remote.control and which has
' , ' distinct additional advantages over current products
| The nut is of relatlvely simple constructlon and
hls economical to manufacture, malntenance being easy
_ and relatlvely quick to ‘carry out. -
The nut does not require. any spec1f1c
conflguratlon of outer surface to co-operate with the |
assoc;ated joint face, but can be’ shaped to suit
particuiar requirements without affecting the basic
operatlon of the nut |

The nut is. readlly adaptable to dlfferent methods



t he nut 4i's effectlvely Iocked on the bolt 2. Although Flg..l illustrates
an ar npggesmst i.n which the outernost rest position of RATEGBISOII6AS 26 i S _
‘associated with the segnents 22 making | ocking threaded engagement with the .

- bol t 2, said rest position of the buttons may be associated w th-the open

p05|t|on of the segnents 22, radi al 'yl2 nward novenent of the buttons 26

cl osing. the segnments 22 about the bolt 2. - Mvenent of the buttons 26 may.
be achlevedfloperaazontbyothdlédéxEnonwayeretééoﬁrvar@pm@ Figs.. 2a-and 2b,

" the reaction nut includes a circunferential sleeve 32 nounted on, to
~surround, méchaniigahepbcpovennmeans. bufhensthre. nuthean | keveesdily a
rotatable relative to_the body nenber 6_and_includes, on its inner surface,
‘a pair of dneREPPrebedyinEpodcvariatyaf qﬁ%ﬂ%%tuwtatwwneﬁg sai-d
internal surface of the s|leeve 32 is such that, |n he, angul ar position -
shown in F‘#@Vlc?ﬁ' AR PRTFIGRLAD SRRt Y nPRFERT S PG STF 0j ect to their .

radially outer oSl tio on rotatlon of the sleeve 32

t hr ough 90, the sBﬁ;ﬁPge%?oggﬁT |?ﬁ%95ﬁﬂ%ﬁﬁiﬁﬁﬁnv&§tP?$e buttons 26 to
nove said butto 2§néaghglﬁgtlg¥grg yééthét@ﬁrméﬂﬁglﬂ@St positions, with

The "nut 1s totally self contalned without any
addltlonal_componsnts thst.could be lost or mislaid.

- The operation.of the nut is. such.that it can bo._'
applled very quickly to long bolts, short bolts,"
-corroded bolts, damaged bolts without any loss in.
-rellablllty _ |

' Under manual operatlon, and whether the nut is
ipcorporated_;n a.bolt worklgg tool or ;s used as an
'indepéndent unit;:subsequent opefatiogsfare'hands-free
once the nut is spplied to the bolt. . This improves
safety as the operator .can stand clear oflthe equipment
whilé the load.ls.being spplisd, ahd-reduces operator
fatigue,tespecially”in_u§$ide-downuoperationsrwhere the
opsratofowould otherwise have_to.hold the'weight of the

equipment for a good proportion of the operation.

f .



conseqUentlaI anenent of the ring . nenber a -gnehts 22. 'Fig. 3 shows
a reacti g §ajizosh i Ncorporating - eéeéN’“ ch is amnt;kgsmmabl e
~relative to the VOO5/ 33931
PCT/-GB95/ 01264 10 .r emai nder of t . , nenber |nclud|ng al
cylindrical sleeve portion 36.thetnterng® surface of the end extent of

whi ch is dowwardly and outmardly tapered at 38. © On downward novenent of.
"the control nenmber fromthe position gigammgo ‘the left of Fig. 3 to that
shown to the right of Fig. 3, the tapering oring surface 38 engages the buttons:
26 to nove themratli al ¥ reaetrbw'muttfmrrlocammmmsmnpmsthreadedagaln W th
consequential. novenent of the ring nmenber 16 and segments 22. Fig. 4
illustrates sbokactths met commnising e phurabity conntsenallytatable

annul ar ring 40 reacting between the body menber 6 and the ring nmenber 16.
Mbr e threaded segments (22) movable between an outermost

'1noperat1ve pos1t10n radlally spaced from the bolt (2);
and an operatlve p051tlon maklng threaded engagement
'wlth the_bolt (2), sald segments (22) hav1ng tapering
surfaces'thereon, and a prlmary ring member (16) |
movable'axiaily relative to the segments (22) and'
“having a corresponding tapering surface (18f thereon,l
Characterised'by first”resilient means (20)'biasing-the
tapering surface (18) of the prlmary ring member (16)
| 1nto engagement with the tapering surfaces on sald
'segments (22), and cam means (26) actuation of which
moVes the primary ring member (i6) from a rest position
to an axiallj displaced position.againstrthe-bias of
said first resiiient'means'(zo) Whereby the segments
(22) are moved by assoc1ated second resilient means
-J' - ' (24) between their operatlve and 1noperat1ve pos1tlons
| 2.i A reaction nut as’ clalmed in clalm 1 in whlch
the second re5111ent means (24)" ‘bias the segments (22)
towards their 1noperat1ve pos1tlons, actuatlon of the
cam means (26) resultlng in movement of the segments
(22) from their operatlve p051tlons to their
inoperative'positions enabling ready location of the
nut (4) on the associated bolt (2). -
| 3,g A reaction nut as claimed in claim 1 inlwhich
the Second;resilient means (24) bias the segments (22)

AT



partlcularly, the end of the ring: nenber 16 renDte from_the. surf fe 18 is.
provi AP WIBMB1a pair of dianetrically opposed, radiallyP&¥ *3
_projecting flanges 42 t hereon overlying the free end of the body menber 6h
- The ring 40 is | ocated between the flagges 42 and the body nenber 6, the
springs 20 urging the flanges 42 intoMbutment with a surface of the r|ng
+40. Said surface of. the ring 40 is provided with a pair .of

- di amet ri cali3rEFHIfo s @&ﬁlﬁlﬁﬂﬁ'e§c$$attﬁﬁne&# tt(?eePﬁ‘ébt an o
‘increased thlckne S to th 40 |n the re s of sai fi.les.44. As . |
Fi Jﬁﬁg H@Pg 2t)hlckness | k

- seen to th&

 95/33931

region of tré}%g{ t@sﬁo @%&;@ﬁq&w Usg%g%%sﬁt a@%etﬁeq% Ggugoer 6 the:

ri ng menbe y exten POSi Tl on Tesu

os:.t:h ons wherebyzé:he &zt (4) is lo#ﬁ%&é@%%@/ 1%6%&_3[-_ gri ppi ng of

the bolt 2 e segnments rotatlon 0 ring to brlng the cam .
profiles 44(2t)et ween t he

4; , A reactlon nut as clalmed 1n any one of
clalms 1 to 3 1n whlch the cam means comprise one or
more control members (26) extendlng radlally of the
segments (22) and blased by thlrd res;llent means ‘into
outermost p051tlons relatlve to. the segments (22) and .
_the przmary.rlng member KlS)r radla;ly.lnward movement
of the or eachjcpntrol_member (26)-againSt-said_third
resilient means (28) moving tbe primary'ring_member'
(16) from its'rest'pesition”to its.axialiYQdiSplaced._'
pbsition. o | o o _ | | _
| 5. A.reactiqngnut'as claimed in claim 4 in which -
- the or eachncontrOi member (26)'inclndes a tapering

'surface (30) thereon engaglng the prlmary rlng member
(16) to effect sa1d axlal movement thereof.

6.” A reactlon nut as ela;med in claim 4 or claim
5 and further comprising agperipheral sleeve member
(32) surrounding theﬂorbeach cpntroi“member (26) and
haming an inner surfaqe engaging said control'member"pr
members.(zsfh said inner surface of the sleeve member |
(52) having a'eam prefile-(34) whereby, en_movement:of
the sieevelmember 132) relatiﬁe to the or each eOntrol_
member (26), sald control member or members (26) are

'moved radlally 1nwardly to move the prlmary rlng member'

L "



respective flanges 42 and the body nenber 6, the ring menber 16 is
retract estowss3ssn 't he body nmenber. 6 agai nst the bias of thECEGB?ﬁmg%“ZO to
rel ease the segnents 22 fromthe bolt 2. Clearly nmovenent of the ring-
menber 16 between its extended and retracted positions may be achieved by
cam neans ot her than those.described antillustrated, whether l'inearly or
rotatably operated, Fig. 5 illustrates a reaction nut substantially-in -
accor dance wMuE)tEabmoit§|gestlgoamdlbh tochrpoamiatlyndbsplaced tensi oni ng
device. The body. menber i's extended to formthe piston 46 of the device"
sl i dably nouptedtienthe cylinder 48 through the wall of which the cam
means, in this case the buttons 26, extend. Thus there is provided a
reaction nut that 7is pérFﬁéGFaPFyngﬁl?Edciélméﬁn%é edbaimof dMdRAFRh has
di stinct additional advanéage over: cu rentﬁg oducts. The nut is of

rel atively sWﬁﬁF@eEBnQFrE Sﬁa remBeBnLAF L at St BORERYF act ur e;

' b d A Th
equi 1 any speci Pro. BonPPRRFAP) ik, tiasu8d; FacHLASh:S aﬁe{}ﬁf‘aﬁﬁff The

movement of the sleeve member (32) is linear.
9. A reaction nut as clalmed in clelm 4 or claim
5 andifuféher comprisihg.a secondary ring member_(4o)'
coaxiel,with the'primary.ring member (16),.e transverse
 surface of said.seeondary-riﬁg member (40) being
_éromided with a cam profile (44) adapted to co-operaﬁe'
with a.transverSe surface of the'primary ring membexr
(16) in such a manner that rotation qf the secondary
ring member (40).relati§e to the primary ring member
(16) results in movement of the prlmary rlng member .
(16) from its rest p051tlon to its axially dlsplaced
posltlon. |
10. A reaction‘nut'es claimed in any one of
’ _— claims 1 to 9 in which the’ cam meens' (26) are actuated

remotely.
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‘assotiated joint face, but can be shaped to suit particular requirenents
wi t hout” ‘af f-ecting the basic operation of- the nut. The nut is readily

~ adapt abl awbos/shosi er ent. ;net hods ... WO 09533931, . =~ T .l. . pcr/GBesn1zed .
PCT/ GB95/ 01264 12 of operation by the addition thereto of -various. . S
mechani cal- or powet ‘means. ~ Thus--t-he-nut- ¢an- be-readily .incorporated-i-nto a’
vari ety of different bolt: working devgc , in particular renotely operated
devices. ‘In'its sinplest form power eYation is not required.and the- nut
can be actuated manually. The nut is totally self contained, wthout any
addi ti onal conponents that.could be | ost. or mslaid. The operation of the
-nut i's such that it can be applied very quickly to long bolts, short bolts,
corroded bolts, damaged bolts w thout _any l:Qss in reliability. Under manual
operation, and whether the nut. is : '
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i ncorporated in a bolt working tool or is used as an i ndependent unit',
subsequent operations,are hands-free once the nut is applied to the bolt. -
This i npgove 3§ﬁfety”as“fhé'opérafbr"Can”étahd cl ear of ‘therrpesprent while
the | oad i's being applied,  and reduces operator fatigue; especially in
upsi de-down-operat-i ons wher e-t he--eper at or woul-d--ot'her wi-se—have--t-6--hol-d—the
wei ght of the equi pnent for a good pggz§$tion of t'he-operation. - o
REPLACEMENT SHEET 13 CLALMNS. 1. Ar Y on nut for. Location.on-a-threaded
bolt, the nut conprising a plurality of .internally-threaded segnents (22) =
novabl e between an out ernost inoperative position radially spaced fromthe-
bolt -(2), and an operative positi-on nmaking threaded engagenent with the

bolt (2), said segnent’s {22) having tapering surfacés thereon, a primary _
ri.ng menber (16) movabl e axially redstTve—e® the segments.(22).-and having a
correspondi ng tapering surface (1 L

QEErer=a® and first o
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resilient neans ’(20)-reacting between the prinmary ring nmenber (16) and the

segnents (2 characterised in that the first resilient neans (20) bias
the taperin %@%e (18) of the pri mary ring menmber (16) into engagenent _
with the tapering surfaces on said segnents (22), and char acPericpesiofys cam -
means (:26) actuation of which noves the prlnary ring menber (16) froma

rest position to an axially displaced p on against the bias of said
first resili-ent neans (20) whereby the nts (22) are noved by

associ ated second resilient neans (24) between their operative and

i noperative positions. 2: A.reaction nut as clained inclaim1 in mhlch

the.second resilient neans (24) bias the segnents (22) towards their

i noperative positions, actuation-of t he cam neans (26) resulting i'n
novenent of the segnents (22) fromtheir operative positions to their

| noperative p05|t|ons enabllng ready |ocation of- the nut (4) on the °

associ ated bolt (2). -~ Areaction nut as clainmed in claim1 in which the
second resi’lient neans (24) bi.as the segnents (22) WO 95/ 33931 "

PCT/ GB95/ 01264 - o
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14 tomards their operatlve positions, actuation of the cam nmeans (26)
resulting in novenent of the segments (22) fromtheir inoperative positions
.to thei rwosnsadsive positions whereby the nut (4) is lOCkegcfﬁﬁﬁy&ﬂ? bol t
(2). 4. A reaction nut-as clainmed in any one of clains whi ch
t he cam neans conprise one or nore control menbers (26) extending radially
of. the segnents (22) and biased by thy resilient nmeans into outernost
positi.ons relative to the segments ( nd the primary ring nenber (16),
~radially inward noverment of the or each control menber (26) against said -
third resilient nmeans (28) nnézng the primary ring nenber (16) fromits
rest position to-its axially : )Siti 5. A reaction nut as

SCed DO
Lot ——

[J
clainmed in claim4 in which the orXEpch—com r ¢gtY nenber (26) includes a
tapering -surface (30) ther 10 =Rt f’ﬂ{)ﬁﬁﬁ ing menber (16) to
effect said axial anenenr ‘:3V = %dﬁ clainmed in claim
4 or claim5 and fur ; /l\\Q\ ve nmenber

SUBSTITUTE SHEET (RULE 26)



-(32) surrounding the or each control néﬁber (26) .and having an inner =

. surface engaging-said control menber or menbers (26),. said inner surface
of ‘the s\ gfgnber (32) having a camprofile (34) wher epyrcabssRyLMent

of . the'slgéégﬁﬁenber (3.-2) relative to the or .each contrg#rnen%er (26); -
said control nenber.or nembers (26) are noved radially inwardly to nove the

yrimary ring nmenber WO 95/ 33931 5- o _ _
PCT/ GB95/ 01264 15 (16) fromits rest 0§ition toits axially displaced

position. 7. ~Areaction nut as clained in claim®6 in which novenent of -
the sl eeve nmenber (32) is rotary. 8. A reaction nut as clainmed in claimé6.
I n which npovenent of the sleeve nenber (32) is'linear. 9. A reaction nut-

as claimed in claim4 .or. claim5 and.further conprising a secondary ring .
nmenber (40) coaxial with the pri-mary ring nenber (16), a transverse surface
of said secondary ring nenber (40) being . '

l“lln.. . |
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provided with a camprofile (44) adapted to co-operate wi.th_a transverse
surface of the primary ring nmenber '(16) in such a manner it O
t he secondary ring nenber (40) relative to the prinmary ringéﬁ%ﬁﬁ%$EWﬁ§ﬁEET
results in novenent of the primary ring nenber. (16) fro ﬂ)mg,bggt apg@o
toits axially displaced position. 10. 1A reaction nut a i "S R\
one of clains 1 to 9 in-which the cam neans (26) are actuated renotely.

CLAIMS

1. A ‘reaction nut for location on a threaded bolt, the
nut comprising a plurality of internally-threaded segments
(22) movable between an outermost inoperative position
radially spaced from the bolt (2), and an operative position
making threaded ehgagement with the bolt (2), said segmenfs
(22) having tapering surfaces thereon, a primary ring member
(16) movable axially relative to the segments (22) and having

a corresponding tapering surface (18) thereon, and first

resilient means (20) reacting between the primary ring member
(16) and the segments (22), chéracterised in that the first
resilient means (20) bias the tapering surface (18) of the
primary ring member (16) into engagement with the tapering
surfaces on said segments (22), and characterised by cam means
(26) actuation of which moves the primary ring member (16)
froh a rest position ﬁo an axially displaced position against
the bias of said first resilient means (20) whereby the

segments (22) are moved by associated second resilient means

£

-
g

dorr™" %

(24) between their operative and inoperative positions.

2. A reaction nut as claimed in.claim 1 in which the
second resilient means (24) bias the segments (22) towards
their inoperative positions, actuation of the cam means (26)
resulting in movement of the segments (22) from their
operative positions to their inoperative positions énabling
ready location of the nut (4) on the associated bolt (2).

3. A reaction nut as claimed in claim 1 in which the

second resilient means (24) bias the segments (22)

LT —



