
) 

... i. 

W0'95/3"393l PCT/GB95/01264 

IMPROVED REACTION NUT 

TECHNICAL FIELD 

.... ··.This· invention relates to a reaction- put,. _.and .more · 

parti_cularly to .suc:h a nut. t:hat: can-.be'. quickly fast.ened 

to .and: releas.ed ·from.:an associated ~bolt;-._a ··preferred .. 

appl-ication.of •the nut being in a hydraulic bolt 

tensioning devic-e. · 
.; 

BACKGROUNP· 

... ~ · · . A ··hydraul:ic. bo.lt ·tensioning device __ i-s· ·basic~lly a 

. hydraulic.· jack positioned. over -a nut _and bolt assembly 

with the bolt :..extending centrally: .throu_gh: the jack. 

Hydraulic pressure is applied to the device-such that a 

load is ··applied ... to .... the' bolt_ to stretch-the bolt whereby 

the . associated. nut can ... be · tightened .. down ·to. maintain 

the ·-.joint ;·on release --.of .the -..hydraulic .pressure. 

Reaction .ntit.s :.are convent.ionally screwed ·onto the 

bolt, -usually _above···the ~:terisioning:-devie.es, . to enable 

the .. load to· be· applied to -. .the bolt~ 

·· · : - Jiowever, · the. :_length. ~.of: bolt· ·extending throu_gh · and 

above .. the. tensioning . device can· of ten .. be ·quite 

significant, and the application of the reaction nut to 

the bolt can be·a time c6nsu~ing and exhaustive 

exercise, especially if the bolts are" of large diameter 

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 pot~ntially 

dangerous areas.must :be kept to a minimum. 

Various proposals.have been made to enable 
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r.elatively-qui:ck appl-i_~ii:t_;i._~~ -~;-the .. react.i_~I1 nut to the 

associ.at.ed b_olt-. · -US- -$pecificat-ion . .no-. 4083288 .. _ 
~ ~ - .... ·. · .... 

.discio_se_S._ 'a_. split put:J1_?v.ing: ~tw_o __ ~~_lyes_ which ._can l>e 

·lo.ca_t_ed o..n.t:o: ~-~o_l_t: Jn :~Y -a_~iaL_ ,pp~t~~- ~-~-~,l;'~along, . . .. '· .. . . . . . . . . . . 

the unde..x:_$_iqe. :9-~. --~~ :rn.l_t ·_cqmpr:.ism.g .. ..a coriical .surface ~ . . ~ . -· • . •• .. : ·:O .,, ·- •• - -· '.; .•.• • - •• -

~which .J.ocat;es_,~;kn~p~ :~ :-9.P~l-e'Cl)~D.:t:P=PY·. -:re~~~- ~~ri · a washer 

or other- sui tabl~ -_-c._qm.i;)o1+ent, :t,·h~_ -~U:t: -~ei~g -II!a.intained 

. in .. threaded. _e.nga~Jne.nt_ :With; __ the bolt by c6,...op~_r~tion . . - -· . ... _ .. •. -·. . . ...... -·. ·: . . 

between t·he ~C.Q.~J:;esp_qnq~ng :~on=i:_qal . surf ci.ces .of .the ·-nut . . .. ·:. --- •. . - ... . ...... .. 

.;;.~nd . .:.washe.r-~· -_"7_:.__: ___ ·_ :. - -- - .. -- -- ...... - --···-- .: 

_ - -·::..~This. :c~nc·ep~:--1}.a~ :b~~ --~plie~ to -:hydraul.ic· bolt 

I . _ tensioner~-,_ f o·r exam_ ple as d~s~~os~~ ~~. ~ - -- . -
1 · 

I 
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_of- a comp_lementq.ry·'"'~~e~~l?.~in:::-t.~e.:P~i!~C?n:.~~ ~-~~::-~-. _- .. . . . . ' .. 

· tensioner·L -_ :_.:.. :. . 
~- . - .:.· ~- -. 

-::·::.: ·· - -us -specifiqat:iQl_l 1),9.·; ~~~~~01~~~~ -'9'~ ~pe.cif~cat.ion 

I ·- ·nc>". ·· 2143608-- di.e;cl_oee: l;>oJ,~;-t:;~ns~o~~ng-d:~·e.Y;ces,::-;~:--~~;~~ -
1 · '. the:. reacti~n:~nut. in99rpp~~t;~s~~a,J}yP,r~u~;~all,Y-;-ope:rat:ed . . •. ... . . ........ . 

··co·11et:--comp~isi:pg'-_ ~- plµr~lity--·of·--segments.,.:which, _when . - . . .. . .; ·- - ·~· 

-~activated.:_ hy'dr.aul;i.cal;:Ly-, - arf3 µrged. into engagement with .. . .. . . .. . . .. . -. . . . 

the bolt. This concept is well established in most 

industries utilising pulling/gripping devices such as 

rope pullers, and the like. 

The major disadvantages of these-. known split nuts. 

·are that they require an external force ·initially to . .· . 

engage the split nut/segments, and the maintenance of 

·this force to keep the nut in position. In the absence· 
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of this external' force, the split nut· and the 

tensioning device. would disengage·, thus resulting in 

these devices being diff.icu.lt; ·if not impos-sible·, to 

· u~~. in., up'6i~e. O.own or horizontal posi.tions. without· 
. . . . . 

9per~~Pr. int~rv~nt:ion.:.o.' .. :.It · must_:·al-so be b.orne .in. mind 

that,: ip :i;>~~ctice., · tension-ing devices- ·are -seldom .. used 

singulariy, and oper_at6r intervention on ·each· of :a· 
.; 

multitude- of:_. tensioning devices is .clearly ·undesirable. 

SUMMARY OF · THE· ·INVENTION ~: - . .- ..... ~ ·:.. 
It would.J~>e· desirable .. to· .]:)e,_,able to provide a 

reaction nut:;_. ;i..:r;i. particular_ for·_ a- hydraulic bolt. _ 

tensioning device; which can be applied·.··onto· a. bolt· 

quickly . .-and .. with minimal operator intervention.· : · 

According to the· .. present invention. there.· is .: . 

provided.:a··react·ion .n11t· for·· l.ocation ·on a threaded:.·.:: 

bolt, the nut comprising:.:.a:.plurality .of .internally~· 

t:hreaded .. segments.·. movable between· an ·outermost~· 

inoper~tive· -position_ radia.lly. spaced. from· the bolt;· and 

a:h op~rat~ve pqsition ·-making threaded -engagement. with· 

the bolt, s~id.segments·having·tapering·surfaces 

thereon, and a.primary ring member movable ~xially : 

relative to the segments and having a corresponding 

tapering surface thereon, characterised by first 

resilient means biasing the tapering surf ace of the 

primary·ring me~er into engagement with the-tapering 

surf aces on said segments, and cam means actuation of 

which moves the primary ring member from a rest 

position to an axially displaced position against the 
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bias of said- first.resilient means whereby· the ·segments 

are moved by associated second resilient.means between. 

their·., operative· and "inoperative positi.ons.::.: 

· "'·~..:·:In· :one;"embcr~imentr:of the invention, :<the· second: -

·resilient means .bias the segments towards their 

inopera t_i v.e pes i ti on~:;.~: act.ue:t tion :- of t.he:-: ~m::-means 

resulting·_ in~ movement .of.- the:· segmepts from_ their- ,. 

opera ti vfi_ pos·i~-ions .. to __ · their.~ inope~ative ... positions· 

enabling ready;: location.~ of the:..nlit::on:.,:the: as:sociated·: · 

bolt:;·: __ :::.~:.:-.~·: .. :.._:·.·_.:.:.-·:...~--~-:··_._-_:· .. ,>.:<:=-·~-·-~;:.· .. , 

·-. ,. : :rn·. an:·ait:er~_t:ive:: embodiment .. o_f~. the·:·.·in..vention·, ·_the 

second res-ilient. means bias::-the: segments:· towards· t.heir 

operative pes:itions., actuation: o-£~· the~~-cam. meaner: .. - :· _ 

resulting · in::: movemep.t:= of~. the': segme??-t-s.: fr~ -thei.rt:.::: ~, :. 

"inoperative positio~s ,to their. operative positions 

whereby the nut: is:·i.ox:ked:..onto::: t.he bolt~ .. : .. 

:.-.:: -~ The.:::.cain.-m.eans .. may.comprise one,or-more_cpntrol 

members extending-, rad-ia~ly:. o~ _!:he :segments_ anP. -bi.ase:d 

by~ th"ird: re,sj,~ien.t~: means~ into-:-"Out-ermost_ positions 

relativt:: to . .the segments and :t:he ,primary: ring.· member~ 

radially. inward~ movement of· the or e·ach -control· member 

against·sai.d third r.esilient·means:moving the primary 

ring member: ·from. its rest .position to its· axially 

displaced position. 

Preferably the or each contro1-- member includes .a 

tapering surface thereon engaging the primary ring 

member to ·effect said axial movement thereof. 

The reaction nut may further comprise a peripheral 
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sleeve member surrounding the or each qontrol member 

and ·having an inner surface engaging· said control . 

member or members,· said . inner .Surface. of the .·sleeve 

:member· ha.v.ing a cam ·profile ~whereby,.:. on . .movement of the 

sleeve membe:r rel.ative. ·to .the ·or :each· contr.ol membe:r:., 

said ·control .member ·or .members :are .mov.ed· :radially . . . . 

inwardly. to move .the.primary .ring·member·from its:rest· 
. . 

position to its axially displaced .·position . 

. Said movement .of. ·the .sle.eve: member.· may be rotary 

·or ·axial. -·-. 

- IIi an alternativ.e ·erilbodiment ·of ·.the ·.inventi-on, the 

reaction·nut .further .comprises ·a·secondary~ring member 
. . 

coaxial with ·.the ·primary ring: .:.member,. a transverse 

surf ace . of said secondary .ring. membe·r ·being :provided . 

with :a oarn profile· -adapted to.·.co-:operate· :.with :·a 

transve.rse ·.:.surface :·of ,.the ·primary ring m~mber ... in ~such a 
. . 

.. manner that rotation of the.secondary ring member 

re.lative to the primary "ring.member.results:·:in movement ... ,. ... 

of the primary ring .member :from· its rest position~·to. 

its axially displaced position. 

Conveniently actuation .of the cam means is 

effected remotely. 

BRIEF DESCRIPTION OF-THE DRAWINGS 

Figs. la,· 2a, 3 and 4a are vertical sections 

through embodiments of tlie invention with the portion 

of the reaction nut ·.to the left in an· operative 

position engaging the bolt, ·and the portion of. the 

reaction nut to -the right in· an inoperative position 
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disengaged from the bolt i. 

Figs. 112, 4!2 and 4b are_plan views, partly in 

transverse section, of the reaction nuts of Figs. 1,S, 

2s and 4S. respectively,· and 

Fig. s shows a reaction nut according to the · 

invention incorporated in a bolt tensioning d~vice. 

DESCRIPTIONS OF.THE PREFERRED EMBODIMENTS 
·• Referring to Figs .. l,a and l.b, there .is. shown a 

threaded bolt·2 on :which is mounted a reaction nut 

. according · t.o the invention and indicated generally at 

4. 

The nut 4 comprises an annular body. member 6 ·. 

having a top wall 8 closely surrounding the bolt 2 and 

having a downwardly and outwardly t;:apering lower 

surface 10.thereto. A substantially cylindrical 

sidewall 12 depends from the top wali a.. An annular 

· flange 14 projects radially inwardly of the lower end 

of the sidewall 12. 

Slidably.mounted within the body nieniber '6 is a 

primary.ring member 16 having an upwardly and outwardly 

tapering upper surfa·ce 18 and urged upwardly within the 

body member 6 by resilient means in the form of a 

plurality of coil springs 20 reacting between the 

flange 14 and.the underside of the ring member 16. 

The reaction nut further comprises an internally 

threaded collet consisting of four segments 22 

surrounding the.bolt 2 and having upper. and lower 

tapered surfaces conforming and co-operating with the 

-···. 
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surfaces 10,18 respectively. Coil springs 24 are 
"• .. ,. 

. .,_.·: 

provided between adjacent segments 22 to bias said 

segments 22 into outermost inoperative positions 

· disengage_d from the bolt 2. 

The springs 20 are stronger than the springs 24, 

and the·arrangement so far. described is such.that the 

.springs 2o urge the ring·member 16 upwardly within the 

body member 6 so that the tapered surface 18 thereon 

engages the lower surfaces of the segments 22, and 

whereby the upper surf aces of the segments 22 are urged 

into positive engagement wi~h the tapered surface 10 of 

the body member 6. 

Thus it will be appreciate.d ·that the segments 22 

are urged radially inwardly into threaded engagement 

with the bolt 2 as seen in the left.hand side of 

Fig. la. 

A pair of diametrically opposed control.members in 

the form of buttons 2.6 are mounted in corresponding 
.. 

apert~res formed in the sidewall 12 of the body member 

6 to project radially therefrom, the buttons 26 being· 

urged by coil springs 28.to the outermost positions 

shown to the left in Fig. ls. 

The buttons 26 can be moved radially of the nut 4 

against the bias of the springs 28 towards.innermost 

·positions· shown to the right of Fig. la,. each button 26 

having an upwardly and inwardly tapering lower surf ace 

30 thereto. The relative positions of the buttons 26 

and ·the ring member 16 are such that,.with the .buttons 
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·· 26 in their outermost. positions,. and with the ring 

member in its uppermost posi~ion - i~. -with the 

segments 22 closed and.in threaded engagement with the 

bolt 2 - the upper, innermost ends of the surfaces 28· 

on the buttons 26 lie.apjacent the top riill _of the ring 

member l~ as seen to the left.of Fig. l,a. 

Thus· it will be appreciated that, on radic;tlly 

inward mo;,ement of. the buttons 26 agai"nst the bias "of 

the springs 28., the tapering surfaces 30 thereon engage 

the rim of the ring member 16 and move.said ring member 

downwardly within the bo.dy member 6 against the bias of 

the springs 20. 

As "the··· ring member 16. moves downwardly I the 

spacin5J between.the surfaces l0,18 increases whereby. 
. . 

the _springs 24 c;::an u;:-ge the segments. 22 outwardly and 

apart while maintaining contact· of the segments 22 with 

the surfaces l_O, 18. 

On completiop. of inward move~ent of the buttons 

26, the segm~nts 22 are disengaged from· the bolt 2 .as 

seen to the right of Fig .. ls. 

On release of the buttons 26, the springs 20, 

which are stronger than the combined springs 24 and 28, 

urge the ring member 16 b.ack to its uppermost position 

and the segm~nts 22 back. to their innermosi posi tio_ns·, 

thereby locking the reaction nut 4 to the bolt 2. 

In order to apply the reaction nut 4 to the· bolt 

2, the buttons 26 are depressed to move the segments·22 

to their radially·outermost positions, and.the nut is 
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moved axially down the bolt 2 to the desired position. 
. . 

Once over the bolt 2, the buttons 26 are released, and 

the nut 4 is effectively ·1ocked on the bolt ·2. 

Although Fig. 1 illustrates an arrangement in 

which the outermost rest position of the buttons 26 is 

associated with the segments 22 making locking threaded 

engagement with·the bolt 2, said rest position of the 
'.~· 

buttons may be associated with the open position of the 

segments 22, radially inward movement of the buttons 26 

closing the segments 22 about the bolt 2. 

Movement of the buttons 26 may be achieved in a 

variety of different ways. Referring to Figs.. 2_s 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 

·the body member 6 and includes, on its inner surface, a 

pair of diametrically-opposed cams 34. The 

configuration of· said interrial surface of the sleeve 32 

is such that, in the angular position shown .. in.Fig." 2l2., 

the buttons 26 are unimpeded and can project to their 

radially outermost positions. However, on rotation of 

the sleeve 32 through 90°, the cams 34 are brought into 

engagement.with the buttons 26 to move said buttons 26 

radially inwardly to their innermost positions, with 

consequential movement of the ring member ·16 and 

segments 22. 

Fig. 3:shciws a reaction nut 4 incorporating a 

control member which is axially movable relative to the 
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remainder of th~ nut, the control· member incl.udi~g. a. 

cylindrical sleeve portion 3 6 the. internal surface of 

the end extent of which i·s downwardly . an_d o~twardly 

tapered at 38. On downward movement ~£the control 

member from the position shown to the left or Fig. 3 to 

that shown to the right of Fig. 3, the tapering surface 

38 engages the buttons ·26 to move them raciially 

inwardly ·-to their innermost P()Sitipn·s, again with 

consequential movement of .the ring member 16 and 

segments 22~ 

Fig. 4 ·.illustrates a reaction nut. in. which the cam 

means comprise a rotatable annular ri,ng40 reacting 

between the body.member 6 and the ring member 16. More 

particularly, the end of the ring member 16 remote from · 

the surface 18 is provided with. a pair of .diametrically 
.. 

opposed, radially-outwardly projecting fianges 42 

thereon overlying the :fre_e end of _the body member ·6. 

·The ring 40 is located between the flanges 42_ and the 

body member 6_, the springs 20 urging the flanges 42 · 

into abutment with a surface of the ring· 40. 

Said surface· of the ring 40 is· provided wit.h a 

pai't:' of diametrically-opposed, upstanding cat,n profiles 

44 thereon ·to effect· an increased thickness to the r;l.ng 

40 in the regions of said profiles 44. 

As seen to the left of Fig. 4,e. and with other.than 

the increased-thick~ess region.o"f the ring 40 between 

the flanges 42 and the ·body member 6, the ring member 

16 is in its fully_ extended position resulting in 

•'.: 
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·gripping of the bolt .2.by the segments .2.2. On rotation 

of the ring·40 to bring the cam profiles 44 between·the 

respective flanges 42.and the body member 6, the ring 

member 16 is retracted.within the body member 6 ·against 

the bias of the_ springs .20 to release the segments .2.2 

from the bolt .2. 

Clearly movement of the ring member 16 between its· 
.; 

extended-and retracted pos;itions may be achieved by cam 

means other than those described and illustrated, 

whether linearly or rotatably operated. 

Fig.· 5 . illustrates a reaction nut substantially in 

accordance with that of Figs. la and lb incorporated_ 

into a bolt tensioning device.· The body member i·s 

extended to form the piston 46-of the device slida:bly 

mounted in the ·cylinder 48 through the wall of which 

the cam means, in this case the-buttons .26, extend. 

Thus there is provided a reaction nut ·th~t is 

particularly suited to remote control and which has 

distinct additional advantages over current products. 

The nut is of relatively simple construction and 

is economical to manufacture, maintenance being easy 

and relatively quick to carry out. -

The nut. does. not require any specific. 

configuration of outer surface to co-operate with the 

associated joint face, but can be shaped to suit 

particular requi_rements without affecting the basic 

operation of the nut .. 

The nut is readily adaptable to different methods 
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\ of ·operation by the addition thereto o·f various 
' 

mechanical or power mean~. Thu.s the nut. can be readily 

incorporated into a variety of different bolt working 

.. devices, in .parti.cular remotely operated. ~evices .. 

·In its simple·st form, powe~ operation is not· 

required. and the nut can be actuated manually .. 

The 'nut is totally sel_f contained, without any 

addi tionsl'l components that. could be lost or mislaid. 

The operation of the nut is.such that it can be 

a,pplied very quickly to long bolts, short .bolts, 

corroded bolts, damagedbolts without any .loss in 

reliability. 

Under manual operation, and whether the nut :i,s 

incorporated in a bolt working tool. or is used as an , . . ·. . 

independent unit·, subsequent operia;tions are hands-free 

once the nut is applied to the bolt. This improves 

safety as the operator.can stand clear of.the equipment 

while the load .is .being applied, and reduces operator 

fatigue, especially in upside-dc;:>wn operations'· where the 

operator would otherwise have to hold the weight of the 

equipment for a good proportion of the operation. 
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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 radia+ly spaced from the bolt (2), 

and an operative position making threaded engagement 

with the bolt (2), said segments (22)- having tapering 
.,; 

surfaces thereon, and a primary ring member (16) 

movable axially relative to the.segments (22) and 

having a corresponding tapering surfac_e ,(18) thereon, 

characterised by 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 pri~ary ring member (16) from a rest position 

to an axially displaced position against the bias of 

said first resilient means (20) whereby the segments 

(22) are moved by associated second resilient means 

(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 enabling ready location of the 

nut_ (4) on the associated bolt (2). 

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

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

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \'I\ 
* C L M S 



..... - . ·.:· ! 
; 

I 
-\;\10 95/33931- PCT/GB95/01!64 

14 

towards their operative positions, actuation of the cam 

means (26) resulting in movement of the segments (22) 

from their inoperative positions to their operative 

positions whereby the.nut C4) is locked onto the bolt 

( 2) • 

4. A reaction nut as _claimed in any one of 

claims 1 ·to 3 in which.the cam means comprise one or 

more cont;=rol members (26} _extending rad_ially of ~he _ 

segments (22) and biased by third resilient means i~to 

outermost positions ~elative to the segments (22) and 

the primary ring member {16) ,- radially _inward 'movement 

of the or.each-control member {26) against said third 

resilient means (2S) moving the primary ring meiriber 

{16) from its rest position to its axially di_splaced 

position. 

5. A reaction nut· as claimed in claim -4- in -which 

the or e~ch control member {26) _-includes a tapering 

·surface (30) ther~on ·engaging the ·primary ring member 

(16) to effec.t- said axial movement thereof. ' 

6.· A reaction nut as claimed in-claim 4 or claim 
--

5 and further comprising a_ peripheral sleeve member 

(32) surrounding ~he or each control member (26) and 

having an inner surface engaging said control member-or 

members (26) ,_ said inner surface of the sleeve member 

(32) having a cam profile (34) whereby, on movement of. 

the sleeve member (3._2) relative to the or each con~rol 

member (26), said cont.rol member or members (26) are 

moved radially inwardly to move the ~rimary ring member 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C l M S * 
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(16) ·from its rest position to its axia,lly displaced 

position. 

7. A reaction nut as claimed in claim 6 in which 
. . 

movement of the sleeve member (32) is rotary~ 

a. A reaction nut as claimed in claim 6 in which 

movement of the sleeve member (32) is linear. 

9. A reaction nut as claimed in claim 4 or claim 
., 

5 and further comprising .a secondary ring member. (40) 

coaxial.with the primary ring member (16), a transverse 

surface of said secondary ring member (40) being 

provided with a cam profile (44) adapted to co-operate· 

with a transverse surface of the primary ring membe.r 

10. A reaction .nut as claimed in any one of 

claims 1 to 9 in which the· cam means (26) are actuated 

remotely. 

111111111111111111111111111111 
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