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| IMPROVED REACTION NUT -
TECHNICAL' FIELD o '

.-This invention relates to a reaction nut,.and more -

partieolarly'to.such:a nut,that;canjbe5quickly-fastened

to.and:releaeEd'from:an"associatedtbolt;;afpreferredn
appkicationlof‘the hu; being in a hydraulih'bolﬁ‘
fensionihg.devioe. _..

BACKGROUND - - - -« - .- -

-;Ajhydraulic~bolt-tehéioning'devioe_istbasicaIIY'a

'_hydrauliijack positiohedeoverfa nuteand'bolt assembly

with the"bolt;extending cehtrally-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 can be - tightened. down to. malntaln

the -joint -on release -of the.hydraulxc pressure.

Reactlon nuts-arevconventlonally screwed"onto the

bolt usually above ‘the: tens1on1ng dev1ces, to enable

the 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 be-a time cénsuming and exhaustive
exercise, especially'if the bolts aréfof.large diameter
and/or fine thread. This creates.partioular problems

in hazardous environments, such as sub-sea and nuclear,

" where the time spent by an'ooerator'ih potentially

dangerous areas:muStfbe kept to a minimum.

- Various'proposals_have been made to enable
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relatiVely~qurck aPPliggiién-oﬁ-therreaCtron;npt to-the |
associated boit:” Ususpecification no. 4083288
dlscloses a. spllt.nut hav1ng two halves whlch can be
located onto-a bolt An any axlal posrt;on therealong,.

" the under-.s_.-lde :of the nut comprising.a conical ,g}{r-f_ace
;which-;ocates;intgﬁé ggmglementarylrecess;;n'a washer
or other- suitable component, .the nut being :ﬁlﬁiiitained
in threadedpengagement-with the-bolt by co—operation }
between the: correspondlng conlcal surfaces of -the .nut
.,and washer Tollon T Cmreozuanl o maool seo--)

g ;.T_h'is. :QQE_QE__E?_E:.‘_I}.%S, -been a_ppJ:J.ed I.FOI.?;.‘.Yd’;-_'a;L.’:li.c_- bolt |

"tensioners, for ekample as disclosed in UK |
speciizcation no. - 2193549 which shows .a spllt -reaction
-nuat . hav;ng a.cam surface-for-engagement by -the . .surface -
-of-a-complementary;rsee§§jln;thegp;stonagﬁ the.. . .
tens:Loner; L oLl ., ..: -l .-; R . ThF oL "* N
- Us - spec1f1cateon ne.. 4438901 and UK spec;flcatlon

'rno ~2143608<dlsc oS ~bolt ten51on1ng~dev1ces 1n -which
“the- reactron nut. 1ncorporates‘a hydraullcally operatedh
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

‘this force_to'keep the nut in pos1t1on, In the absence’
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‘of this external force, the Spllt nut: and the

ten51on1ng dev1ce would dlsengage, thus resultlng in

these dev1ces being. dlfflcult -if not-lmp0351ble, to

'use in. ups;de down or horlzontal pos1tlons w1thout

”operator 1nterventlon, It-mustgalso be-borne-in.mlnd

that, in practmce,_tens;cning_deVicesnare seldcmﬁused
singularly, and operator intervention on -each of :a
multltude of- ten51on1ng dev1ces is clearly undes1rable;
SUMMARY OF THE INVEm_ION ST

It would. be de51rable to be able to prov1de a

reaction nut in partlcular for.a- hydraulic bolt.

tensioning device; which can be appliedrontO"a_boltf
quickly;and?with minimal cperator intervention. ::
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---“

inoperativeupesitien;radially spaced. from'the bolt; and

an operatlve p031tlon -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
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bias of Said*firstiresilient_meansgwherebyjthefsegments'
are moved by'assbciated seccndfresilient'means betweenr

:thelr operatlve and 1noperat1ve p051t10ns

In .one: embodlment*of the 1nventlon, ‘the" second
re5111ent means blas the segments towards their
lnoperatlve pesltlons, actuatlon.of the: cam.means
resultlng 1n,movement of the- segments from_thelr
.operatlve p051t10ns to_thelr'inoperatlve positions
enabllng ready location of the-nnt‘on-the assoc;ated
bol".:.':':.t::_'.. : :~ :.'_.;_'._:'..'_;-' .".'-;'.._-.'-':_* o : ST LT L

;:inman;eiternativefembcdimentfQf;the:inrention;pthe
second resilient;means biasftneisegmentSthwardS'their
operatlve pes;tlons, actuatlcn of: the cam. means:

- resulting- 1nrmnvement'cf the‘segments from thedir::s .
1noperat1ve pos;tlons to the;r,cperatlve p051t1cns
wherebyithe.nat:is:iotkedeonto;therbclt,_r. -3';n:y;;,_
Tl ;The“camfmeans may5comprise one. cr~more control

| - members extend1ng radlally;nf the segments and baased

.by third: re51llent-means xnto~outermost p051t10ns o
ﬁrelatlve to the segments and;thewprlmary ring member; -
_radiallydinmard:movement of-the or.each;contrcl-member
against-said third reSilientimeans:mcving”the primary
ring member'frcm.its_restzposition to its axiailyﬁ
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
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sleeve member'sgrreunding the or each cehtrolfmember.
end'having an inner surfece'engeging'said control:
member or members; said.inner surfaCe.of the sleeve
"member having a cam profile. whereby, 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
.posltronsto 1ts_axmally dlsplaced-posltlon.
| '-Said'movement.of'the.sleeve member-ma§ be rotery
_'er-axial o t"‘ L TJ"e;. T e
- In an alternatlve embodlment of the .invention, the.
reactlon nut further comprlses ‘a” secondary ‘ring member
coaxlal wrthwthe prlmary rlngrmemberr a'transverse
surface of said_seeendary.ring_member"beihg;provided"
Withlaream brofile*adeptea toﬁceéoperate:withfe
trahSVerse:surﬁéeeTof:the‘primary'ring.member,inisuch.a
‘manner that rotation of the'secondary rihg member .
-.reletive to-thelﬁrimary7ring member resultstin mevement
of the primary ring member from its rest pos1tlon 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
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disengaged from the bolt; -

Figs. 1b, 2b and.4g are,plan-Views; partly in
transueree seotionf oi-tne reaction nuts_of Fige.'lg;
p2g and 43 respectively,-and - | | |

'Fig._Svshowsda reaction:nut aocording to.the 3.
'invention inoorporated.in a bolt-tensioning-deﬁice.

ESCRIPTIONS OF PREFERRED EMBODIME |

Refe;ring to Figs, 1a and'lg;rthere.is_shownla
_threaded.boltuz on which is mounted a reaotion nut
_aoCOrddng'todthe.invention and indicated generally at:
-4:_ o . - _

The nut 4 comprises an annulartbody'member 6
.having a top wall 8 closely-surrounding tne bolt 2 and
hav1ng a downwardly and cutwardly taperlng lower |
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 mounted w1th1n the body miember. 6 is. a
primary r;ng.member 16 hav1ng an upwardly and outwardly
tapering upper:surfgce 18 and urged upwardly within tne
body member 6-by resilient'means.in the form of a-
plurality of coil epringsszo_reaoting between'the
flange 14 and. the'underSide of the ring. nember 16.

The reactlon nut further comprlses an 1nternally
threaded collet con51st1ng of four segments 22
surroundlng the bolt 2 and hav1ng upper and lower

tapered surfaces oonform;ng and co-operating with the .
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'surfaces'io,lsﬂréspectively; 'Coillsprings”24'are
provided between adﬁacent Segments 22 to bias said
segments 22 into outermost inoperative-positions'
'disengaged from the bolt 2 | ._
 The springs 20 are stronger than the springs 24
and the arrangement so far described is such that the
,springs 20 urge ‘the ring member 16 upwardly w1thin the
body member 6 so that the tapered surface 18 thereon
engages the lower surfaces of the segments 22,_and
_whereby-the'upper surfaces of the segments 22 are urged
into positive engagement with the tapered surface 10 of
the body member 6. | . |
Thus it will be apprec1ated ‘that the segments 22 -
are'urgedtradially inwardly_into-threaded engagement
with ‘the bolt 2 as seen in the left hand side of
- Fig. 1la. |
A pair of'diametrically opposed oontrol_members-in
the form of buttons'26 are mounted in corresponding
- apertures formed in_the sidewall'iz_of the body member
6 to project-radially therefrom,tthe buttons 26 being
urged by coil;springs:28"to the outermost positions
shown to the left in'Fig.'lg. '
| The buttons 26 can be moved radially of the-nnt 4
'against the bias of'the'springs 28 towards innermost
positions shown to'the'right of Fig. 1a, each button'26
: ha#ing an upwardIY"and inwardly tapering lower surface
30 thereto. The relatiVe positions of the buttons 26

and the ring member 16 are such that, with the buttons
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;zs_in_their outermostfpositions,:and with the_;iné-

' member in its uppermost position - ie.?wlth the
segments_zz.closed_andhin.threadediengagement with the
bolt 2 - the upper,.innermost ends'of.the surfaces_ZS-
on the buttons 26 lie.adjacent the top rim of the ring _
lmember 16 as seen to the left of Fig. 1a |

Thus 1t w111 be apprec1ated that, on. radially
inward movementnof;the buttons'zs_agalnst the bias of
the sbrings 38;_the taperfng Surfaces 30_thereon_engage

‘the rim of the ring:member'16=and_move“said rlng.member.
‘downwardly within the.body member 6 against the-bias'of

| the springs 20. | .
| As’ the rlng member 16 moves downwardly, the
spac1ng between the surfaces 10,18 1ncreases whereby
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 inward mouement of the buttons _
26, the segments 22 are dlsengaged from the bolt 2 as
'seen to the rlght of Flg 1a.
an release of the buttonsnzs,sthe springs_zo,
whlch are.strOnger than the comblned springs“24 and 28;
urge the ring member 16 backhtouitsluppermost position
and the segments 22 back.to their innermost posltions;.'
-_thereby locklng the reactlon nut 4 to the bolt 2. |
In order to apply the reactlon nut 4 to the bolt
2, the buttons.26lare depressed_to move. the segments 22-'

© to their radiallygoutermost_positions,%and'the nut is

e,



."wo.95/'339:31f' . PCT/GBISNI264
9.
moved axially down ‘the bolt 2 to the desired p051tlon
- Once over the bolt 2, the buttons 26 are released, and
the nut 4 is effectlvely ‘locked on the bolt 2.

Although Flg 1 illustrates an arrangement in
whlch the outermost rest pos1tlon of the buttons 26 is
assoc1ated with the segments 22 maklng 1ock1ng threaded
engagement with the bolt 2, sa1d 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 waYS.-'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 internal surfaoe'of the sleeve 32
is such that in the anguiar positionfshown”in'Fig[ 2b,
'the buttons 26 are unlmpeded and can prOJect to thelr
radially outermost pos1tlons; 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 inwardly to their innermost_positions, with
cdnsequentiai movement of the'ring member'16 and
segments 22ﬁ o | |

"Fig. 3fshQWS a_reaction'nut.4 incorporating a

control member which is axially movable relative to the



wosesaeat . o PCT/GBYS/01264 -

10
remainder of the nut, the control member including a.

chindrical_sleeVe_portion.36 the internal surface of

the end extent of which isudownwardlyland outwardly
tapered at 38. On downward movement of thehcontrol
member from the pos1tlon shown to the left of Fig. 3 to
'that shown to the rlght of Flg -3, the taperlng surface
38 engages the buttons 26 to move them radlally
_1nwardly to thelr 1nnermost pos1tlons, agaln w1th :
consequentlal movement of the rlng 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 of_the_ring member_16 remote from |
the surface 18 is.provided with;a-pair'of'diametrically 3
opbosed, radially;outwardly_projecting flanges 42 |
thereon overl?ing.the free.end of.the'body member“G,
'The'ring 40 is located_between the flanges 42 and the
;body member 6, the springs.zo urging the flanges-42l-
-ihto*abutment with a surface of the'ring'40. |

Said surface”of the ring_4o is“provided with a
pair of'diametrically-oPposed; upstanding_cam profiles
a4 thereon to effect an increased thickness to the ring

40 in_the'regions of said profiles-44l. | |

As seen to thehleft of Fig. 4a and with other than
the increased-thickness region_of-the rin§.40 between
'the flanges 42.and the body memberVG the rlng member

_ 16 is in: its fully extended posztlon resultlng 1n
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| gripning of the bolt 2fb§ the.segments 22. ‘On rotation
of the ring'40'to-bring'the cam'profiles 44 betWeen'the
respective flanges 42 ‘and the body member 6 the rin§
-member 16 is retracted w1thin 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

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.'la.and 1b incorporated
into a bolt tensioningldevice." The body member is
'extended to form the Piston-46.of.the device slidably'
mounted'in'thelcylinder 48-through'the wall of which.
the cam means, in this case the buttons 26,.extend.

Thus_there istprovided a reaction nut:that.isi'
particularly'suited to remote control and which has
distinct additional advantages over current products

The nut is of relatively simple construction and

 lS economical to manufacture, maintenance being easy
_ and relatively quick to carry out. -

The nut does not require. any spec1f1c
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.

The nut is. readily adaptable to different methods
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ofiopofation by.the_addition thereto.of'various
mechanical or power.means. 'Thus the nut can be téadily
1ncorporated 1nto a var;ety of dlfferent bolt worklng
}dev1ces, in partlcular remotely operated dev1ces |
| “In its s1mplest form, power operatlon is not

redulred,and the nut.can be-actuated manually,

The "nut is_tot;lly self éontained, Without_any
additionélfcompononts'thgt.oould‘bé lost or mislaid.

_ The operation.of the nut is. sﬁch.that it can be .
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
'indeoéndent unit;:subsequent opefatiogsfare'hands-free
once the nut is applied to the bolt. . This improves
safety as the operator .can stand clear oflthe equipment
whilé the load is being épplied, ahd-reduces operator
fatigue,lespecially”in_u§$ide-downloperationsrwhere the
operatoflwould otherwise have_to.hold the'weight of the

equipment for a good proportion of the operation.

f
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CLATMS
1. | ‘A reaction nut for location on a threaded
bolt the nut comprising a plurality of 1nterna11y-
threaded segments (22) movable between an outermost
'1noperative p051tion radially spaced from the bolt (2);
and an operative pOSltlon making threaded engagement
'with the_bolt (2), said segments (22) hav1ng tapering
surfaceswthereon, and a primary 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 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
said first resiiient'means'(ZO) Whereby the segments
(22) are moved'by associated_second resilient means
(24) between their operative and inoperative'positions
2.i A reaction nut as’ claimed in claim 1 in which
the second reSilient means (24)" ‘bias the segments (22)
towards their 1noperative positions, actuation of the
cam means (26) resulting in movement of the segments |
(22) from their operative p051tions to their
inoperative'positions enabling ready location of the
nut (4) on the associated bolt (2). -
| 3ft A reaction nut as claimed in claim 1 inlwhich
the Second;resilient means (24) bias the segments (22)

AT
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towards their operative positions, actuation of the cam
means.(26) resulting in movement-offthe segments'(zz)
from their 1noperat1ve p031tlons to thelr operatlve
.pos1tlons whereby the .nut (4) is locked onto the bolt_
(2). | |
| 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)-extend1ng 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 radlally.lnward movement
of the or each:control_member (26)-againSt-said_third
resilient means (28) movlng the primary'ring_member'
(16) from its'rest'position”to its,axiallYQdiSplaced._
pbsition. ) ._ o ...- _ | |
5. A.reactionfnut'as claimed in claim 4 in which -
'-_ the or eachtcontrol member (26)'inclndes a tapering
'surface (30) thereon engaglng the prlmary rlng member
(16) to effect sald axlal movement thereof. -~
6. A reactlon nut as cla;med in claim 4 or claim
5 and further comprising agperlpheral sleeve member
(32) surrounding theﬂorfeach control“member (26) and
haying an inner surface engaging said control'member"or
members_(zsfh said inner surface of the sleeve member |
(32) hav1ng a cam proflle (34) whereby, on movement of
the sleeve member (32) relatlve to the or each control
member (26), sald control member or members (26) are

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

___;_____;,_—_;.

A A
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(16)1f?om its rest pésition tQ.its axially'displACed
‘position. | | | |
‘7. A reaction nut as claimed in claim 6 in which
movement of the sleeve_mehbef (32) is_rotary; o
8. A reaction nut as claimed in claim 6 in which
movemerit of the sleeve member (32) is linear.
9. A reaction ﬁut as claimed in cl;im'4 or claim
5 andifuféher comprisihg.a secondary ring member_(4o)'
coaxial,with the'primary.ring member (16),.é transverse
 surface of said.seéondary-riﬁg member (40) being
_éroQided with a cam profilé (44) adapted to co-operaﬁe'
with a.transverSe surface of the'primary ring membexr
(16) in such a manner that rotation of the secondary
ring mémber (40).re;ati§e to the primary ring member
(16) results in movement of the pfimafy ring member
(16) from its rest positioh té its akialiy displacédl
position. | f |
10. A reaction‘nut'és claimed in any one of
claims 1 to 9.in which the'cam mééns'(zs) are actuated

remotely.

A



