-1 Quick Rel ease Nut The present invention relates to qui rel ease nuts,
and relates particularly, but not exclusively, to quick r 6a§b3mﬂpts for
use in hydraulic tensioning of bolts. Tensioned bolts are used in nmany
applications, such as connections between flanges at the ends of adjacent

| engths of pipeline. The bolt is tensioned by neans of a hydraulic bolt
tensioning tool, and a nut is screwed onto the bolt while under tension.
The bolt tensioning tool has a hydrauljc piston which act on a reaction
menber in the formof a reaction nut screwed onto the free end of the bolt
and which grips the bolt. The ghott pe&s exdended when axial pressure is
applied to the nut by neans of the tensioning tool, and when the hydraulic
pressure operating within the tensioning tool is released, the bolt
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difficult to use because o _ _
act on a reactlion member in the form of a reaction nut screwed

onto the free end of the bolt and which grips the bolt. The
bolt is extended when axial pressure is applied to the nut by

means of the tensioning tool, and when the hydraulic pressure
operating within the tensioning tool is released, the bolt

contracts to effect a secure connection.

The length of that part of the bolt protruding beyond the
hydraulic belt tensioning tool can be significant, which can
cause difficulties if the reaction nut must be screwed onto the
- bolt, or removed from it after the connection using a tensioned
bolt has been made. This is especially so in the case of
damaged or rusted threads, or hostile environments such as
undersea applications, where this process becomes time

consuming and therefore expensive.

An attempted solution to this problem is disclosed in US54438901
and GB2143608, in which bolt tensioners incorporating a collet
with radially displaceable segments are provided. However,
bolt tensioners of this type suffer from the drawback that they
are¢ mechanically complex and difficult to use because of their
bulk and weight.

GB2193549 and EP0408239 disclose prior art nuts for use with
bolt tensioning tools and in which a split reaction nut 1is

provided. The split nut has a surface engaged by a




bul k and wei ght. GB2193549 and EP0408239 discl ose prior art nuts for use
wth bolt tensioning tools and in which a split reactiorf mué-is rovi ded-
The split nut has a surface engaged by a 2 J )L P 2003 -2 cdfyeéﬁaﬁding
surface on the piston of the hydraulic cylinder/piston assenbly of the
bolt tensioning tool and is provided in tw hal ves which can be noved
apart to enable easier nounting to and renoval fromthe bolt. In
particular, the split nut of EP0408239_is provided with a pair of guide

pi ns al ong which the two halves of the“split nut are slidable relative to
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operative position by neans of ball bearings provided in the segnents

whi ch are urged by neans of a coil spring into engagenent with a
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towards their inoperative position by means of coil springs
mounted on the guide pins which react between end faces of the
gegments, and are held in their operative position by means of
ball bearings provided in the segments which are urged by means
of a coil spring into engagement with a circumferential groove
in the guide pins.
This prior art split nut suffers from the disadvantage that the
force retaining the segments in their operative position is
dependent upon the resilience and adjustment of the coil
spring, as a result of which it is often difficult to effect
positive and repeatable engagement of the ball bearings in the
groove. Also, a significant force needs toe be applied to
disengage the segments from each other towards the inoperative
position, as a result of which disengagement of the halves of

the nut from their operative position becomes difficult.

Preferred embodiments of the present invention seek to overcome

- the above disadvantages of the prior art.

- According to the present invention, there is provided a quick

release nut comprising:

a plurality of body members adapted to be placed around a shaft
cof a bolt and having a surface adapted to engage the shaft of
the bolt, wherein said body members are movable between an




position, as a result of which di sengagenent of the hal ves 3f t he nut from
their operative position becones difficult. Preferred embodiferdiis ¢fn3 he
present invention seek to overconme the above di sadvantages of the prior
art. According to the present invention, there is provided a quick release
nut conprising; a plurality of body nenbers adapted to be placed around a
shaft of a bolt and having a surface‘éﬁapted to engage the shaft of the
bolt, wherein said body nmenbers are novable between an 2 9 S E ? 2.003 -3
operative position, in which said surface engages the shaft of the bolt in
use, and cperativegqEeitaini, e whdhi ¢did Buifacakngdyes ahd shafd yf BRITBEE $n aseL asdaced

further apart fromeach, other than.,in said operative sition; and
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circunferential direction around said surface, at |east one el ongate
sliding nenber provided on a body nenber of said pair and slidable in a
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of the prior grt. Thi s provides the fur_ﬁjher i o
. respective release means cooperating with the or each said retaining means and
provided on the corresponding said sliding member, for enabling the or each said

retaining member to be released from the corresponding second recess.

By providing retaining members provided on at least one sliding member of the or
each pair of body members which are adapted to engage in corresponding second
recesses in the first recesses, this provides the advantage of making the retaining
- means more accessible than in the case of the prior art. This provides the further
advantage that the retaining force of the retaining members can be more easily
adjusted, and releasing of the retaining members from the second recesses is

simplified.

The surface may be substantially part-cylindrical.

The surface is preferably threaded.

The nut preferably further comprises a portion of tapering lateral width.

By providing a portion of tapering lateral width, this provides the advantage
that the application of pressure by means of a correspondingly shaped

surface on the bolt. tensioning tool



advantage that the retaining force of the retaining nenbers can be nore
easily adjusted, and rel easing of the retaining nenbers QoﬁFPhEmsecond
recesses is sinplified. The surface nay be substantially part-cylindrical.
The surface is preferably threaded. The nut preferably further conprises a
portion of tapering lateral width. By providing a portion of tapering
| ateral width, this provides the advantage that the application of
pressure by neans of a correspondlngly shaped surface on the bolt
tensioning tool 2 9 SEP 2003 -4 causes t he body nenbers to be urged towards
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In a preferred embodiment, at least one said sliding member
comprises a pin slidably mounted in a respective housing,
wherein the or each retaining member of said sliding member is
released in use from the correspondihg second recess by sliding
said pin relative to said housing.

The nut may further comprise a respective second biassing means
for urging at least one said pair of body members apart.

A preferred embodiment of the invention will now be described,
by way of example only and not in any limitative sense, with
reference to the following drawings, in which:-

. Figure 1 is a cross-sectional plan view of a gquick release nut
embodying the present invention and in the inoperative position
therect;

Figure 2 is an elevation view of the nut of Figure 1 along the
direction of arrow A in Figure 1; and

Figure 3 is a schematic elevation view of a bolt tensioning
tool using the nut of Figures 1 and 2.

Referring to Figures 1 and 2, a quick release nut 1 comprises
a palr of opposed generally semicircular body portions or

segments 2,3, each of which has a generally semicircular,




Figure | is a cross-sectional plan view of a quick rel e?ﬁi &%5!% enbodyi ng
the present invention and in the inoperative position 2083 gure 2 is
an elevation view of the nut of Figure 1 along the direction of arrow A in
Figure 1; and Figure 3 is a schematic el evation view of a bolt tensioning
tool using the nut of Figures 1 and 2. Referring to Figures 1 and 2, a

qui ck release nut 1 conprises a pair of opposed generally semcircular
body portions or segnments 2,3, each ok-which has a generally semcircular,
2 9 SEP 2003 -5 threaded internal surface 4. As shown in Figure 3, the
segment s XlZeaded Havermadensvwfdge seni - chbi rmhdvweal impFégupart3, Sthad a
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shoulder 14 of the channel 12 as shown in Figure 1.

A guick release cartridge 15 is secured to a recess 16 and
projects outwardly from a further end face 17 of segment 2 and
is slidably received within a corresponding channel 18 in the
other segment 3. The segments 2,3 are also urged apart by
means of a coil spring 19 located around the quick release
cartridge 15 and received in recess 16. -

The guick release cartridge 15 includes a hollow cylindrical
housing 20 which accommodates a pin 21 urged in the direction
of arrow B in Figure 1 by means of coil spring 22. The pin 21
is provided with a circumferential groove 23 below which a
generally frusto-conical abutment surface 24 is provided. A
pair of ball bearings 25,26 are received within the groove 23
and are aligned with one or more apertures 27 in the housing
20. The corresponding channel 18 in segment 3 is provided with
a circumferential groove 28 for receiving the ball bearings
25,26.

The operation of the nut 1 shown in Figures 1 and 2 will now be

described.

In order to locate the nut on a bolt 30 (Figure 3) the nut 1 is
initially in the inoperative condition shown in Figures 1 and
2 in which the segments 2,3 are spaced apart by means of coil
springs 13, 19. As a result, the internal surfaces 4 of the




housing 20 which accommpdates a pin 21 urged in the diregg of arrow B
in Figure 1 by neans of coil spring 22. The pin 21 is provi dth a
circunferential groove 23 bel ow which a generally frusto-conical abutnent
surface 24 is provided. A pair of ball bearings 25,26 are received within
the groove 23, and are aligned with one or nore apertures 27 in the housing
20. The correspondi ng channel 18 in segnent 3 is provided with a
circunferential groove 28 for receiving-the ball bearings 25,26. The
operation of the nut 1 shown in Figures 1 and 2 will now be described. In
order to |ssgakeetthe .nutawn spdmdd PaxXtFi gude Bn thermufiork isasinfthbal ly in

t he i nopenaldsveacapdihi ohsShowe kg Figures 1 and 2 in which the segnents
2,3 are spaced apart by means of coil springs 13, 19. As a result, the

internal surfaces 4 of the 2 9 S E P 2003 -6 segnents 2,3 are spaced apart
and can t Hér ef peeltebi Is)igbtlyoglded tarrodied itthd bobit Bth A&t thepesition

slightly ahoveithgodesid efbpRsicki 9N305rt Nerdild dowBPRLH3Benbhe segnents
2,3 are urgedestolv%rd% each other, as a reciu t of which the %pln_ and
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abut nent skahae® 24 dH0e@he ball bearings 25, 26 are located alongside
the groove 28, the ball bearings 25, 26 are moved outwardly
from apertures 27 by means of abutment surface 24 urged
upwardly by coil spring 22. This forces the ball bearings
25,26 into engagement with the circumferential groove 28 to
retain the housing 20 in position. This locks the nut 1 in its
operative condition, in which the segments 2,3 are spaced
slightly apart. : -

Referring to Figure 3, the nut 1 in its operative condition is
then screwed further downwardly along the bolt 30 until the
tapering ocuter surfaces 7 of segments 2,3 engage a recess 31 in
an end face of a piston 32 of a hydraulic bolt tensioning tool
33 which is located over a nut 34 to be tightened onto the
tensioned bolt 30. Actuation of the tensioning tool 33 causes
the piston 32 to be urged in the direction of arrow C shown in
Figure 3, as a result of which the surface of recess 31 urges
the segments 2,3 in the direction of arrow C, and towards each
other into engagement with the thread of bolt 30. As the bolt
30 is tensioned, the nut 34 is tightened on the bolt 30.

When the pressure on the bolt tensioning tool 33 is released,
the tensioned bolt 30 with the nut thereon forms a secure
connection. The split nut 1 is then unscrewed sufficiently to
disengage the tapering outer surfaces 7 from the recess 31.
The nut 1 is then released from its operative condition by
pressing the end of pin 21, which urges the pin 21 axially




upwardly by coil spring 22. This forces the ball bearings 25,26 into
engagenent with the circunferential groove 28 to r et aién ﬂﬁﬁ’@g ing 20 in
position. This locks the nut 1 in its operative condition, in ich the
segnents 2,3 are spaced slightly apart. Referring to Figure 3, the nut 1
inits operative condition is then screwed further downwardly al ong the
bolt 30 until the tapering outer surfaces 7 of segnents 2,3 engage a
recess 31 in an end face of a piston_32 of a hydraulic bolt tensioning
tool 33 which is located over a nut 34 to be tightened onto the tensioned
bol td3_0. A6tiahad tdly Qhst BEO&@msi @ﬁbﬂﬁetDp!irBB}Eéalb@@i3n§ he Ebsiﬂglt &%e} 0 Vﬁ_e .
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dommmardl¥ (as. shown in Figure 1) in the housing 20 against the action of
coi | ed sptfntibb PeTrippresapred ]Plﬁep%lé?rqnso@éﬁlilégg £8 thgaRrht bddtoddeed
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modifications are possible without departure from the scope of

the invention as defined by the appended claims.




a result, the segnents 2,3 can be urged apart by nmeans of qp@lg{? springs
13, 19. It wll be appreciated by persons skilled in the art™th Ptaﬂeg
above enbodi nent has been descri bed by way of exanple only and not in any
limtative sense, and that various alterations and nodifications are

possi bl e without departure fromthe scope of the invention as defined by

t he appended clainms. 2 Std 2003 -8 CLAIGMS 1. A quick rel ease nut

conpri si r@LAmgl urality of body nenbers adapted to be placed around a shaft
of a bolt and “having a surface adapted to engage the shaft of the bolt,
wherein said body nenbers are novabl e between an operative position, in
whi ch said surface engages the shaft of the bolt in use, and an

i noper atilre pdSiauidknraleasghingthcemipgisingsdy menbers are spaced further apart
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said surface, at |east one elongate sliding menber provided on a body
nenber ofMemibgrpAre raadaklei beiwesn anacperapet positions it whichssaid musfdaged i n

t he ot her nber_.of i air, and at least ane retaining,.nenber
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second recess in the corresponding first recess to releasably retain the

body nerms&ition;ante operative position; and respective rel ease nmeans
cooperating wth the or each said retaining neans and provi ded on the
correspondi ng said sliding nmenber, for enabling the or each said retaining

menber t Fabeening eas&ts for fastening said body members in said operative position
and comprising, for each pair of adjacent body members in a circumferential
direction around said surface, at least one elongate sliding member provided
on a body member of said pair and slidable in a respective first recess
provided in the other body member of said pair, and at least one retaining
member provided on at least one said sliding member of the or each said pair,
wherein the or each said retaining member is adapted to engage a respective
second recess in the corresponding first recess to releasably retain the body

- members in the operative position; and respective release means cooperating
with the or each said retaining means and provided on the corresponding said
sliding member, for enabling the or each said retaining member to be released

from the corresponding second recess.

2. A nut according to claim 1, wherein the surface is substantially part-
cylindrical.

3. A nut according to claim 1 or 2, wherein the surface is threaded.

4, A nut according to any one of the preceding claims, further comprising

a portion of tapering lateral width.



fromthe correspondi ng second recess. 2. A nut accordiﬁg to claim1l,
wherein the surface is substantially part- cylindrical.ﬁﬁ Qﬁﬁuﬁm%ccording
toclaim1 or 2, wherein the surface is threaded. 4. A nut according to any
one of the preceding clains, further conprising a portion of tapering

| ateral wdth. L 9 SEP 2003 9 5. A nut according to any one of the
preceding clainms, further conprising a respective first biassing neans for
urging the or each said retaining nenber into engagenent with the
correspondi ng second recess. --6 A nut according to any one of the
preceding clains, wherein at |east one said retaining nenber is a bal
bearing grecehff ddbcadingsReshy \umet bi the pemesiing niaime. twithespomaraig

sliding nenber. 7. A nut according to any gne of the precedi i U5,

wher ei n atesmpasivectirst $aing Meang fr?édﬂﬁémgcg}‘?p?’f gagh 38& W%agliﬁaﬁ@b%unt ed
in a respective housin L0y bndGaebsd.et ai ning nenber of said
sl i ding ﬂﬁ@989§“98tgggﬁgmgﬁgﬂgésb€?®§$¥%%ncorresponding second recess by
sliding said pin relative to said housing. g. A nut according to any one

of the preceding clains, further conprising a respectj.ve secand. bi assing
nmeans fog. urghnguatateastivgetoapdypame E@@yﬂ%%ﬂ&9¥?%né;ﬂ¥ms’

wherein at least one said retaining member is a ball bearing

received in a respective third recess in the corresponding

sliding member.

7. A put according to any one of the preceding claims,

wherein at least one said sliding member comprises a pin
slidably mounted in a respective housing, and wherein the or
each retaining member of said sliding member is released in use
from the corresponding second recess by sliding said pin

relative to said housing.

8. A nut according to any one of the preceding claims,
further comprising a respective second biassing means for

urging at least one said pair of body members apart.



