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| IMPROVED REACTION NUT .

TEcaNICAL-FIE D |

;uThis.inventioh relates to. a reaction nut, . and more
partlcularly to .such a nut that can-be quickly fastened
to and: released from. an assoc1ated -bolt; :a: preferred
appllcatlon of - the nut belng in a. hydraullc bolt
ten51on;ng dev1ce. _ N
BACKGROUND - - - - -+ - - e e e

: -.A~hydraulic=bclt:tensioning'device;iSFbasically a

'_hydraulic-jack positiohedfover-a-nutland bolt assembly

with the bolt_extendlng centrally through the jack

Hydraullc pressure is- applled to the dev1ce such that a

- load is- applled to.the bolt.to stretch- the bolt whereby

the.assoc1ated.nut canmbe-tightened;down-to_maintain -

thetjointfcn'releasevcf”the;hydraulic_pressure}

‘Reaction .nuts-are conventionally screwed onto the

bolt, "usually. above*the*tensioning“devices,jto enable

the . load to be applled to-the bolt

.However, the length of -bolt- extendlng through and
above - the_ten51on1ng.dev1ce can;often"be-qulte : |
significantf and the.application of the_reaction'hut tc
the bolt can beaa time cénSuminQ and exhaustive
exerc1se, espec1ally if the bolts aré of large dlameter
and/or fine thread. ' This creates partlcular problems
inrhazardous envircnments, such as sub-sea ahd nuclear,
where the time spent by an_cperator'ih pctentially
dangercus areasfmustfbe.kept to a mihimum. |

: Various'proposals_have been made to enable
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relatively~qurck appli@?#ién-Q§~therrea¢tiondnpt to-the

.associated boit;” Usﬂspecifioation no.. 4083258 )
'dlscloses a. spllt.nut hav1ng two halves whlch can.be
-loca;ed onto:a-bolt 4in any ax1al pos;t;on.therealong, r
the underslde -of the nut compr1s1ng a.conlcal surface

- or other-su1table~component ‘the nut.belng malntalned

~.in threaded;engagement with the bolt by co- operatlon
between the - correspondlng conlcal surfaces of the_nut
_.and _washer e _'_"“:' Dozt | :-' R | .

‘Phis :cencept -has -been ;-eppliéd to S.if’;}'déa:‘.‘_’:liq bolt |

.;tensioners, for enample as disclosed in UK |
specifrcat;on no. 2193549 wh;ch shows -a Spllt reactlon
nut havrng a.cam surfacewfor-engagement -by-the. surfaceh~

N e e

rtensioner;: Ll _
s::"inUS-spegifigation no.. 4438901:and UK specification;
rno'~2143608=discl, e bolt tens;onlng dev1ces 1n -which
the reactzon -nut, 1ncorporates‘a hydraullcally operated
collet comprlsrng a plurallty of- segments whlch when g
ractivated. hydraullcally, are urged 1nto .engagement w1th
the bolt. This concept is well establlshed in most
industries_utlllslng pulllng/grlpplng dev1ces;suchgas
rope pullers and the like. | | E |
The major disadvantages of these:known'sblit nuts}
‘are that they requlre an external force 1n1t1a11y to
engage the Spllt nut/segments, and the malntenance of

‘this force to keep the nut in pos1tlon. In the absence-
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-of thiS'external‘force, the Spllt nut- and the _:
ten51on1ng device. would dlsengage, thus resultlng in
these dev1ces being. dlfflcult, if not 1mp0851b1e, to
'use in. ups;de down oxr horlzontal pos1tlons w1thont
:operator 1ntervent10n LIt must also be borne 1n mlnd'
that;¢in practice,:tensroning,devlcesfare seldomnused
singulariy, and operator intervention on - each of :a
multltude of: ten51on1ng dev1ces is clearly undes1rable;
SUMMARY OF THE INVENTION - . . oo . oo |
| It would be:desirable to be: able to prov1de a
reactlon;nuts in particular for. a hydraullc bolt .
tensioning device; which can be. applled -onto a. bolt~
quickly. and w1th minimal operator lnterventlon.
Accordlng to the- present 1nventlon there is .
prov;ded a- reaction nut for 1ocatlon on a threaded. o
bolt, the nut comprising:.a. plurallty of . 1nternally¥f
'.threaded”segmentScmovable:between-an-butermostja-"
inoperative‘ﬁosition radially-spaced from-the bolt; and
an operatlve p031tlon -making threaded engagement w1th-
the bolt sald_segments-havrng'taperlng-surfaces |
'thereon,_and:a,primary ring member'movable-axially L
'relative.to the eegments and_havingha corresponding
tapering surface thereon} characterised by.first'
resilient means biasing the tapering surface_of the
primary'ring'member-into engaéement'with theftapering
~surfaces on said segments{_andlcam 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-resilieﬁt'means between .

their:operative and inoperative positions.:.:

“;fInﬂcne;embcﬁimentﬁof the invéntién,ﬁthe'seCondL:f

reszllent means bias the segments towards their

1noperat1ve pes1t10ns*-actuatlon of the= cam:means
resulting.in: movement of- the- segments from-thelr o
operatlve{pos1t1onsnto;thezr:1nope;a;1vewp051tzons
enaﬁiing ready;lccatienjof-the;nﬁt:on;fhe;asscciatedfr
bolts . ,‘ L T T & i .

: infanfaiterna;iVeﬁembcdimemL;Qf;the:inyentionyrthe
second resilieﬁt.means bias?fﬁe:segmen:STtOWardS'their

operative pesitions, actuaticn7cffthercamfmeansﬂg-?

: resulting;in:mnvemeptsof:thetsegmentsffrbm theirucs

inoperative positions to their operative positions
whereby'the nattisriockedabntc;the.bclt,.a_ - R

..~ :The:cam-means. may comprise one.of-more.control

- members eXtending;radia@ly;of,the segments_and'biaseﬂ'

bY'third=fésiiientimeanS*into~cutermost pbsitions
relatlve to the segments and the . prlmary rlng member,

radlally 1nward'movement of- the-or each.control member

.agalnst"sald third res;llent means:mcv1ng.the primary

ring membef'fromfits_fesﬁtposition'to its axially.
dlsplaced posmtlon | | _
Preferably the or each control member 1ncludes a ff
tapering surface thereon engaglng the prlmary rlng
member to effect sald ax1al mcvement thereof

The reactlon nut may further comprlse a perlpheral
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sleeve member surroundlng the or each control member.
and hav1ng an 1nner surface engaglng said control
member or members sald_lnner surface.of the_sleeve_

‘member having a cam profile whereby, on movement of the
ysleeve 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
p051tlon,to 1ts axlally displaced. p051tlon..-

- Said movement .of the sleeve member may be rotary

l'or-ax1al o | < PP 1;'-2“ S e

. In an alternatlve embodlment of the -invention, the
reaction nut further comprlses a” secondary-rlng member
coaxlal wlth:the prlmary rzng;member, a'transverse_
-surface of sald secondary .ring member - belng provided
with:a cam- profile adapted to..co- operate with:a
transverse—surface “of . the primary ring. member in: such.a :

‘manner that rotation of the secondary rlng member -

- relative tO-the-primary7ring.member.resultsfin movement
of the primary. rlng member from 1ts rest p051tlon to
1ts axlally dlsplaced pos1tlon.

_Convenlently actuatlon_of the cam means.is:
effected remotely; | | |

BRIEF DESCRIPTION OF THE DRAWlNGS '

Figs. 1la, 2a, 3 and 4a are vertical sections'
through embodlments of the invention with the portlon
of the reactlon nut to the left in an operatlve
pos1tlon engaglng the bolt,'and the portlon of_the'

reaction nut to -the right in an inoperative position
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'disengaged.from the boit;
Figs. 1b, 2b and.4h are_plan viéWs;-partly in
transﬁerse seCtioné of the reaction nuts of FigsL la,
.:2a and 4a respectlvely, and | i
Flg 5 shows a reactlon nut accordlng to the~
'inventlon 1ncorporated in a bolt-tens1on1ng-dev1ce.

'DESCRIPTIONS OF THE EREFERRED EMEODLMENE&

Referrlng to Flgs 1a and 1b, there is shown a.

threaded bolt 2 on;whlch is mounted a reaotlon nut
1aocording'to.thehinvention and indicated generally at.
-4;. : : | : : _
The'nut'4 oomprises an annularfbodyrmember 6.
-having a top wall 8 closely:surrounding the bolt 2 and
having'a-downwardly and outwardly tapering_lower |
surfaoe.lo”thereto.' A substantially_cylindrical
sidewall 12-depends'from the topjwall-s '-An-annular
'flange 14 projects radlally 1nwardly of the lower end o
of the s1dewall 12. L |
Sl;dably-mounted within the body member f; is a
primary'ring member 16 having anlupWardiy and.outwardly
taperlng upper surface 18 and urged upwardly within the
body member 6 by re5111ent ‘means . in the form of a
plurallty of coil spr;ngs_zo reaotlng between.the
flange 14 and . the under31de of the rlng member 16.
The reactlon nut" further comprlses an 1nterna11y
threaded collet cons1st1ng of four segments 22
surroundlng.the bolt 2_and having upper and lower

tapered surfaces conforming and co-operating with the
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surfaces 10, 18 respectlvely Coil'sPringsu24 are

- prov1ded between adjacent seginents 22 to blas said
segments 22 1nto outermost 1noperat1ve p051tlons
'dlsengaged from the_bolt 2.

| The-springs 20.are stronger than:the springs 24,

and the-arrangement so fargdescribed is such that the
,sprlngs 20 urge the ring-member 16 upwardly within the
body member 6 so that the tapered surface 18-thereon
engages the 1ower-surfaces of the segments 22,_and
:whereby the upper surfaces of the segments 22 are urged
into p051t1ve engagement w1th the tapered surfaoello of
the bedy member 6. | | |

Thus 1t will be apprec1ated that the segments 22 -
are urged'radially.inWardly intofthreaded engagementf.
with the bolt 2 as seen in the left hand side of
- Fig. 1a. |

A pair_of diametrically opposed controllmembershin

the form of buttons'26 are mounted in.corresponding
apertures formed in the sidewall 12 of the body member
6 to project-radially therefrom,-the buttons 26 being
urged by coillsprings 28;to the outermost positdons
shown to the:left inIFig{'lg.

The buttons 26 can be moved radially of the-nut 4
'against the'bias_ot:the'SPrings 28 towards innermost
_positionS'shOWn to the right of Fig. 13}.ea¢h button 26
_ hauing an upwardly"and inwardly tapering_lower'surfaoe

30 thereto. _The relative'positions.of the buttons 26

and ‘the ring member 16 are such that,fwith the,buttons
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'26 in their outermost positions, and with the ring

member in its uppermost position - ie.-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.adjacent.the top rim,ofrthe ring

member 16 as seen to.the left of Figullg.

Thus:it will be appreciated that, on radially
inward'mo§ement_of'the buttons 26fagainst.theibias'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.body member 6 against the-bias'of
the springs 20. | '
‘As the-ring member 16 moves downwardly, the
spacing between"the surfaces io.ia increases wherehy
the sprlngs 24 can urge the segments 22 outwardly and

apart whlle malntalnlng contact of the segments 22 w1th

-the surfaces 10 18.

On completlon of 1nward movement of the buttons
26, the.segments 22 are d;sengaged from the bolt 2_as'
seen to‘thehright of Fig._;g. o

-_On reieaSe 6f the buttons 26, the springs 20,

whlch are stronger than the comblned sprlngs 24 and 28,
urge the rlng member 16 back to ltS uppermost pos1tlon
and the_segments 22_backito thelr 1nnermost pos1tlons,.'
thereby locking the reaction nut 4 to the bolt 2. |

In order.tp apply the reaction nut 4_to the'holt__

2, the.bﬁttbns:26 aré”depressed-to_move-the'segmentsj22

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 effectlvely locked on the polt 2.

Although Fig. 1 illustrates an arrangement in
whlch the outermost rest pos1tlon of the buttons 26 is
assoc1ated w1th the segments 22 maklng locklng threaded
engagement w1th the bolt 2, said rest pos1tlon of the
buttons may be assoc1ated w1th the open pos1tlon of the
segments 22,_rad;ally inward movement of the buttons 26
eiosing the segmentslzz about the bolt 2. | |

. Movement of the buttons 26 may be achieved in a
variety of.different ways. Referring to Figs. 2a and
2b, the reaction nut includes a'oircumﬁerential sleeve__
32 mounted on, to surround, the body:member 6 and the
buttons 26. The sleeve 32 is a rotatable relative to

;thetbody:member é'and inoludes, on its inner surface, a
pair of diametrically;opposed,cams 34. The.
.configuration'offsaid internal surfaoe'of the sleeve 32
is such'that,'in the angular poSitionfshownﬂinhFigJ 2b,
the buttons.26 are_unimpeded and can project to their
radially outermost positions. However, on rotation of
the sleeve 32 through 9d°,.the cams'34 are brought into
.engagement.with the buttons 26 to move said'bnttons 26
radially inwardly to their innermost positions, with
consequential moﬁement of the ring member'16 and
segments 22. | |
'Fig. 3° shows a reactlon nut 4 1ncorporat1ng.a

control member whlch 1s ax1ally movable relatlve to the
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remainder of.the nut, the control’ member inoluding_a;'

cylindrical sleeve portion 36 the internal surface of
the end extent of which is downwardly and outwardiy_
tapered at 38. On downward movement of,the'controlr

member from the position shown to the'left of'Fig; 3 to .

'that shown to the right'of'Fig -3, the tapering surface

38 engages the buttons 26 to move them radially

inwardly to their innermost p051tions, again Wlth .

consequential movement of . the ring member 16 and

segments 22.
Fig. 4"i11ustrates a_reaction_nut'inLWhich-the cam
means comprise a rotatable annular ring 40 reacting

betweenﬁthehbody,member-6 and the ring member 16. More

-particularly, the'end of-the“ring member 16 remote from

the surface 18 is prov1ded w1th a pair of. diametrically '
opposed radially-outwardly prOJecting flanges 42

thereon overlying the free end of the body member 6.

" The ring 40 is located between the flanges 42.and'the

-body member_é;'the springs 20 urging the'flanges-42

into abutment with a surface of the'ring'go.

Said surface'of the ringl40 is”provided with a -
pair of diametrically-opp09ed; upstanding_cam profiles
44_thereon'to'effect-an increased thickness to the_ring
40 in the'regions of said profiles“44l.,. _.

As seen to the'left ostig.'4a_and with other than
the increased-thiokness regionﬁof the ring 40 between

the flanges 42 and the body memberls; the ring member

16 is in its fullyﬁextended position resulting in
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_'gripoing of the bolt 2fby the.segments 22.['05 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 22
'from the bolt 2. | -

Clearly movement of the ring member 16 between its
extendedjand retracted positions.may be achieved by'cam :
means other than those described and iiiustrated,
whether linearly or rotatably operated. |

Fig. 5 illustrates a reaction nut'subStantially_in |

:accordance with that of Figs. 'la.and 1lb incorporated
into a bolt ten51oning dev1ce - The body.member is :
extended. to form the piston 46. of the device slidably“

' mounted-in the cylinder 48-through the wall of which

‘the cam means, in this casé the -buttons 26, extend.

Thus there isﬁprovided a reaction nut;that'isli
'particularly suited to remote control and which has
distinct additional advantages over current products

The nut is of relatively s1mp1e construction and
is economical to manufacture, maintenance being easy

h 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 requirements without affecting the basic
operation of the nut o

The nut is. readily adaptable to different methods
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of ‘operation by the addition thereto_of”various.
mechanical or power means. Thus the nut can be readily

incorporated into a variety of different bolt working

-devices, in particular remotely operated,devices.-

'In its simplest form, poWer_operation-is not’
required_and-the_nut can be-actuated'manually,'

The ‘nut is totally self.contained,'Without any
additional components-that.oouldtbe lost or;mislaid.

 The operation.of the nut is. snch'that it.can'be: |

applled very qulckly to long bolts, short. bolts,'

-corroded bolts, damaged. bolts without any loss 1n

rellabll;ty.

Under manual operation, and whether the nut is
lncorporated in a bolt working tocl or is used_as'an-~
independent unit;_subsequent ooerations'are'hands-free
once the nut-is-applied to the bolt. This improves
safety as the operator can stand clear of the equlpment
while the load is belng applled and reduces operator ;
fatigue, espec1ally in upsrde-down“operatlons where_tne
o?eratoflwould otherwise have_to hold the weight of the =

equipment for a good proportion of the operation.

ls
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CLATMS
1. A reaction nut'for location on a threaded
bolt, the nut compr1s1ng a plurallty of 1nternally-_':
.threaded segments (22) movable between an outermost
1noperat1ve p081t10n radlally spaced from the bolt (2);'
and an operatlve pos1tlon maklng threaded engagement
‘'with the bolt (2), sald segments . (22) hav1ng tapering
-surfaces thereon, and a primary ring member (16)
movable axially relative to the segments (22) and
' 'having-a corresponding tapering surface-(18f thereon,.
characterlsed by flrst res111ent means (20) b1as1ng the
taperlng surface (18) of the prlmary ring member (16)
into engagement with the taperlng surfaces on sald
' segments (22), and cam means (26) actuatlon.of whlch
moves the primary ring member (16) from a rest position
to an axially displaced position against the bias of
said first resiiient-means'(ZO) Whereby'thelsegments.
.(22) are moved by associated second res111ent means
.(24) between thelr operatlve and 1noperat1ve pos1tlons
_2.1 ‘A reaction nut as clalmed in clalm 1 in whlch
the second-resilient means (24) bias the segments {22),
towards thelr 1noperat1ve pos1tlons, actuatlon of the
"cam means (26) resultlng in movement of the segments
(22) from their operatlve positions to their
1noperat1ve p051tlons enabllng ready locatlon of the
nut (4) on the assoc1ated bolt (2).
'3._'.A reactlon nut as claimed in claim 1'in.which.
the second resilient means (24) bias the segments (22)_'

AT
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'%_ toWardsetheir operative positions;-actuation of the cam

| means (26) resultlng in movement of the segments (22)
from their 1noperat1ve pos1tlons to thelr operatlve

_.pos1t;ons whereby the,nut.(&) is locked_onto the_bolt_
(2). | o | |

| 4. A reectlon nut as clalmed 1n any one of
clalms 1 to 3.in whlch the cam - means comprlse one or:
more control members (26)_extend1ng radially of the
segments (22) end biased bv.third resiiient means into
outermost bQSitions-relative td-the_segments (22) and.
the primary.ring member (16{, redially.inward movement_
of.the or.each'control_member (26);ageinst:said-third
resilient meansf(ZS) moving the primary ring member =
(16) from its rest position'to_its_axiailyjdisplaced-'
pbsition - | | _ | |

| 5. A reactlon nut as clalmed in clalm 4 in whlch'
the or each control member (26) 1nc1udes a taperlng
'surface (30) thereon engaglng the prlmary rlng member
(16) to- effect sald ax1a1 movement thereof. -

6. A reactlon nut as clalmed in claim 4 or clalm

5 and further compr1s1ng_agper1pheral sleeve member

' (32) surrounding the or'each_control_member (26) and"
having an.inner surface engaéing said controlimemberhor
members (26), sald 1nner surface of the sleeve member
(32) having a cam proflle (34) whereby, on movement of
the sleeve member (32) relat;ve to the or each_control:
member (26),-safd control member or members f26) are
moved radlally 1nwardly to move the prlmary r1ng member'

R

[
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(16)[from its'reet position tplits'axially'displeced
position.’ | | B
7. A reectibn nﬁt_as claimed in claim 6 in which
movement of the sleeve member (32) is rotary. | |
8. A reaction nut es claimed in claim 6 in whieh_
mevemeﬁt of ﬁhe sleeve member (32) is linear. |
9. " A reaction nut as cieimed in cleim'4 or EIaim
.5 and further comprlslng a secondary ring member (40)
coax1al .with the primary rlng member (16), a transverse__
surface of sald secondary ring member (40) belng |
prov1ded with a cam proflle (44) adapted to co- operate'
with a transverse surface of the primary rlng member
(16) in such a manner that rotation of the secondary |
ring member (40):re;etive to the primary ring member
(16) results in movement of the primary'ring member .
(16) from its rest positioh to its aXialiy'displaced
position. | | | . |
10. A reaction nut es claimed in any one ef
Claims 1 to 9 in which the cam meems-(zs) are actuated

remotely.
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