tD 1 AUG 2006 SHELL ASSEMBLIES FOR ENCIRCLING TUBULAR MEMBERS The present
invention relates to shell assembles for encircling and securing to tubular or hollow members, such as
pressurised or unpressurised vessels, containers ot pipelines, and more particularly to a remotely
operable shell assembly for securing to a submerged or sub-sea vessel or pipellﬂéy

assemblies may be in the form of clamps that encircle an object, for example a steel plpellne to
surround and support a damaged reglon of the plpellne wall and thus serve to repair the pipeline.
Such shell assemglﬁ [ ad afse : ‘ ﬁ)@ch whereby
securing of the asse onnection. The
pipeline may be a gas or water main or may be a pipeline for conveylng chemical fluids, such as
hydrocarbons. An object of the invention is to provide a shell assembly remotely operable to be

secured in aencircling;Rositian e A RALMETRSS|ED 8% ARIRE NG &AhA S AVR:

or hollow members, such as pressurised or unpressurised vessels, containers or
pipelines, and more particularly to a remotely operable shell assembly for securing to

a submerged or sub-sea vessel or pipeline.

Such shell assemblies may be in the form of clamps that encircle an object, for
example a steel pipeline, to surround and support a damaged region of the pipeline

wall and thus serve to repair the pipeline.

Such shell assemblies, instead of serving as repair clamps, may include a tee or
branch whereby securing of the assembly to the pipeline provides the pipeline with a

tee or branch connection.

The pipeline may be a gas or water main or may be a pipeline for conveying chemical

fluids, such as hydrocarbons.

An object of the invention is to provide a shell assembly remotely operable to be

secured in an encircling position on a tubular member, such as a pipeline.



The present invention provides a shell assembly for securing to a tubular member comprises a first
part for locating on the tubular member, second and third parts respectively movably connected to
opposite sides of the first part, the second and third parts each having a locking or e ing means
complementary to that of the other part, and means remotely operable to move tt%%egélgtc? d third
parts to respective positions whereat the complementary locking or engaging means interengage so
that the second and third parts are locked or secured together. Li use, when the shell assembly is

mounted m,l.ﬁ deswed posmcg|1 on, for. example f‘apéj 11he assembl enC| Igs thelfi%?llne with
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operable means which act thro gl pivot eans to mqve the sg r&d ﬁng third arts to thelr interlocked
positions. , and means remotely operable to move the secon parts respective

positions whereat the complementary locking or engaging means interengage so that
the second and third parts are locked or secured together. In use, when the shell
assembly is mounted in its desired position on, for example, a pipeline, the assembly
encircles the pipeline with the second and third assembly parts in their interengaged

or secured-together positions.

When the second and third parts are in the mutually interlocked or interengaged
positions, forces which act to urge the second and third parts in directions outwardly

of the assembly serve to tighten the interlocking or interengaging between those parts.

Conveniently, the second and third parts of the assembly are movably connected to
the first part by means of respective hinge (or pivotal) connections about which the
second and third parts are remotely movable to their respective interlocked or

interengaged positions.

The remotely operable means may comprise hydraulically operable means which act

through pivot means to move the second and third parts to their interlocked positions.



1 AU G 2006 The second and third parts may be operable to be movable generally iawardly of their
interlocked or interengaged positions, prior to being moved outwardly thereftom to their interlocked or
interengaged positions. In one arrangement, wher? the second and third parts are,j t}lilié r@ﬁiective
interlocked or interengaged positions, the internal cross-section of the shell assehh ly'ts"generally
circular, which is appropriate for use on a normal pipeline. The second and third parts may each have
a plurality of locking or engaging means complementary to those of the other part. Preferably, the

second and third parts each have a row of formatijons and recesses that _interlock or interengage with
compleme ?ﬁ?%%i%ggjﬁ@f%?ﬁfawgﬁﬁ 89@%%’[‘1‘?9@ p%rfnf’c‘f ?%Tﬁ]gﬁ B asathi-fkéieints securing
the second. and third parts together. The. advantages of these kind, of dovetail-like joints between the
second andP{f 8%8%5%?@?‘?&1@8%%%80[??8?8?%? HELYAREHRE YRS\ AR Y SheFaged: dRy forces
applied in such.a rag to tr aﬁr&ggull the joints apart results in pulling the two mating tapers

nne
together thiSTErSRSHT S Hyfit 8¢ #%5BAand thereby locking the second and third parts

together even more securely. Optionally, hydraulically operated jacking means may be employed to
space the second and third parts from the pipeline when the shell assembly is mounted on the

In one arrangement, when the second and third parts are in their respective interlocked
or interengaged positions, the internal cross-section of the shell assembly is generally

circular, which is appropriate for use on a normal pipeline.

The second and third 'parts may each have a plurality of locking or engaging means

complementary to those of the other part.

Preferably, the second and third parts each have a row of formations and recesses that
interlock or interengage with complementary recesses and formations of the other part
to form a row of dovetail-like joints securing the second and third parts together. The
advantages of these kind of dovetail-like joints between the second and third parts are
that due to the tapered design, once they are fully engaged, any forces applied in such
a manner to try and pull the joints apart results in pulling the two mating tapers
together thus increasing the tightness of the joint and thereby locking the second and

third parts together even more securely.

Optionally, hydraulically operated jacking means may be employed to space the
second and third parts from the pipeline when the shell assembly is mounted on the

pipeline with the second and third parts in their interengaged positions.



pipeline with the second and third parts in their interengaged positions. 4 1 AUG 2396 For example,
the jacking means may comprise a jacking member slidably mounted in an aperture in each of the
second and third parts and respective pressure-apglying means mounted with respect to the second
and third parts and behind the associated jacking member and being urgable urfdr iC '
pressure against the jacking member to cause the jacking members to be urged towards the pipeline
to positions to space the second and third parts from the pipeline. Conveniently, the jacking members
are slidably mounted irl:”bglssesk?r the like secured or fixed t}%the secgndﬁflgg%hird parts in which case
the pressure-SpBiRY e mbars Redaed ShasSRPRE R felf S e b HRS8s DI RiRC Bl dhiently, one

or more load bearing members are positioned between the pipeline and the jacking members to
spread the aaﬁlpﬁgarf%% Whegﬁl}hoe%jg%k%eé ‘?ﬂ%ﬁ%@ﬁ*ﬁ%ﬁﬁ%@%%&ﬁ%ﬁ&%ﬁ?g RFSUECERE AHthird parts

from the pipeline. The load bearing members may be in.the form of enjarged feet on the jacking
mombera, 112 SEARY S HIoh FEUERIAY b araTy LB B RS e pipene.
Altermativel, e j0ad bepring popbers may be SSeUEd (0.e pipeine: I posiigns gofar they wil

member to cause the jacking members to be urged towards the pipeline to positions to

space the second and third parts from the pipeline.

Conveniently, the jacking members are slidably mounted in bosses or the like secured
or fixed to the second and third parts in which case the pressure-applying members

are also slidably mounted in the bosses or the like.

Conveniently, one or more load bearing members are positioned between the pipeline
and the jacking members to spread the applied load when the jacking members are in

position spacing the second and third parts from the pipeline.

The load bearing members may be in the form of enlarged feet on the jacking
members, the surfaces of which feet may generally correspond to the profile of the
pipeline. Altematively, the load bearing members may be secured to the pipeline, in

positions so that they will be engaged or contacted by the jacking members.

It will be appreciated that a plurality of jacking means may be mounted on both the

second and third parts.



Tt will be appreciated that a plurality of jacking means may be mounted on both the second and third
parts. 591 AU G 20M In order that the invention may be more readily understood, reference will now
be made, by way of example only, to the accompahfying drawings, in which: Figure | shows
schematically a view from one end of one embodiment of shell assembly accordig tattheeyention
mounted on a pipeline; Figure 2 is a view in the direction of arrow A in Figure | showing opposite end
portions of the shell assembly, with the central portion and the second and third parts being omitted
from this figure; Figure 3 is an end.scrap view showing the second and third parts_having been pivoted
to respectivé Sy epHB’nglﬂ?eWkﬁegIﬁ?égﬁﬁﬁl éfomﬁfﬁséﬂﬁgr@&rﬂﬁﬁr& #idQW &Kd scrap
view similar to Figure 3 with the locking means of the second _and third parts fully engaged; Figure 5

shows schefatfedl, BAiEh FEMPOR e Of RARBOGAREBFSHRIMHSEembly according to the

invention with the hydraulically operated means omitted; Figure 6 is a perspective view of the second
and third parts of the embodiment of Figure 5, with the remainder of the shell assembly omitted,

showing the_dovetail-joint ) ) .
Figure 1 shows schematically a view from one end of one embodiment of shell

assembly according to the invention mounted on a pipeline;

Figure 2 is a view in the direction of arrow A in Figure 1 showing opposite end
portions of the shell assembly, with the central portion and the second and third parts

being omitted from this figure;

Figure 3 is an end scrap view showing the second and third parts having been pivoted

to respective positions just prior to the locking means becoming engaged;

Figure 4 is an end scrap view similar to Figure 3 with the locking means of the second

and third parts fully engaged;

Figure 5 shows schematically a view from one end of another embodiment of shell

assembly according to the invention with the hydraulically operated means omitted;
Figure 6 is a perspective view of the second and third parts of the embodiment of
Figure 5, with the remainder of the shell assembly omitted, showing the dovetail-joint

like locking means;

Figure 7 is another perspective view of the second and third parts; and



like locking means; Figure 7 is another perspective view of the second and third parts; and 6 01 AUG
2006 Figure 8 is a further perspective view of the second and third parts showing the complementary
dovetail-joint like locking means of the two parts fully engaged. Referring to Flg'ﬁ f %nd 2, made for
example of a high strength steel, a shell assembly | comprises a first semi-circ art 2.0n
opposite sides of the first part are second and third arcuate 4 and 6, respectively, parts pivotally
connected as at 8 and 10 to the first part. Towards each end of the first arcuate part 2 (see figure, 2)
are two ups ndmg8 [i'Jace ate like m mbers 12 14 bota i

K Q%(%terall tending lug portions
I2a. and 1488 ead ﬁof c%eép Vi e&{ar nao A eaggp dg“i% % 18
aligned with ass C|ate S, 12 14a on the flr dra;tll'1 all rated means 20
comprising |5|§F6%?I&?Im haer agseéa plie ?%PZ s RA 8%03 \ﬁ?t{v‘éa cﬁ?’ g%%é ted at one end
on a pivot pin 26 supported between the lugs 16 and 18 and with the cylinder 24 mounted at the other
end on a pivot pin 28 supported between the lug portions 12a and 14a.

Referring to Figures 1 and 2, made for example of a high strength steel, a shell
assembly 1 comprises a first semi-circular arcuate part 2. On opposite sides of the
first part are second and third arcuate 4 and 6, respectively, parts pivotally connected

as at 8 and 10 to the first part.

Towards each end of the first arcuate part 2 (see figure 2) are two upstanding spaced
plate-like members 12 and 14 both having laterally extending lug portions 12a and

14a.

On each of the second and third parts 4 and 6 are a pair of space lugs 16 and 18

aligned with associated lug portions 12a and 14a on the first past.

Hydraulically operated means 20 comprising piston/ cylinder assemblies 22/24 are
provided with each piston 22 mounted at one end on a pivot pin 26 supported between
the lugs 16 and 18 and with the cylinder 24 mounted at the other end on a pivot pin 28

supported between the lug portions 12a and 14a.

Hydraulic pressure is applied to the respective cylinders 24 through supply lines 32

connected to a source 34 of hydraulic pressure.



Hydraulic pressure is applied to the respective cylinders 24 through supply lines 32 connected to a
source 34 of hydraulic pressure. 7 0 1 AUG 2006 The free end portions 36 and 38 of the second and
third parts 4 and 6, i.e. the end portions remote from the pivot points 8 and 10, each have a locking
means 40 and 42, respectively, complementary to that of the other part. In this enfbbdi{erithe
locking means 40 is in the form of a hook 41 that extends along the length of the second part 4, while
the complementary locking means 42 comprises a recessed region 43 that extends along the length

of the third pr@rt %)‘:[2%% &)559&0%535? bnlgég) g;oecf#%(?a%;aetgoql fem tg%ggp meaps é)é ydrau&:eflui(atsupplied to

the assembli&§ via supply ines € parts IS provide with an a68 ure 123 in
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4, while the complementary locking means 42 comprises a recessed region 43 that

extends along the length of the third part 6.

The piston assemblies are operated remotely by means of hydraulic fluid supplied to

the assemblies 22/24 via supply lines 32.

Each of the parts 4 and 6 is provided with an aperture 123 in which is slidably
mounted a jacking member 124 carrying enlarged feet 125 to match the profile of the
pipeline and are for engaging or contacting the surface of the pipeline. Bosses 126
having through bores 127 are secured to the parts 4 and 6. The through bores 127 are
for slidably receiving the free, outer ends of the jacking members 124. Hydraulically
operated means 128 comprising cylinder means 129 are mounted on the bosses 126.
Each cylinder means 129 comprises a cylinder 130 and a pressure-applying means
131 in the form of a piston which is slidably mounted in the cylinder 130. The
cylinders 130 are aligned with respective ones of the bores 127 of the bosses 126.
The pistons are also slidably mounted in the bores 127 of the bosses 126. Hydraulic
pressure is applied through lines 132 and 133, to the respéctive cylinders 130 from a

common main line 135 to a source 136 of hydraulic pressure.



131 in the forin of a piston which is slidably mounted in the cylinder 130 The cylinders 130 are aligned
with respective ones of the bores 127 of the bosses 126. The pistons are also slidably mounted in the
bores 127 of the bosses 126. Hydraulic pressure 5 applied through lines 132 and 133, to the _
respective cylinders 130 from a common main line 135 to a source 136 of hydrauli® gre&urdili AUG
2006 Tia use, the shell assembly | may be mounted, for example on a subsea pipeline with the first
part resting on the top of the pipeline 50, for example via spacers and/or sealing means or a sealing

arrangermep gl A ateaddle foifa SRR NG A damaded Aea B ALER [ Ae accessed

on the pipeline or other equivalent means (not shown) known to those skil the art,

piston/eylinge! @pembliRsiie/<h ik JBRIEhiaxdreylc fiidamibal (e Raserniligsgot between

the pivot pins 26 and 28 to pivot the second and third parts” about the pivot points 8 an . The

movements af eseand and i ppits areacopU Qe andbardlie pAMLS haying e ragepsed porton

43 is pivoted to a position generally radially inwardly of its final position, and part 4 comprising the
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engagement of the hook part 41 and the complementary recess 43 In the part 4. See figure 3.
shown) known to those skilled in the art.

The piston/cylinder assemblies 22/24 are supplied with hydraulic fluid so that the
assemblies act between the pivot pins 26 and 28 to pivot the second and third parts
about the pivot points 8 and 10. The movements of the second and third parts are
controlled so that the part 6 having the recessed portion 43 is pivoted to a position
generally radially inwardly of its final position, and part 4 comprising the hook part
41 is pivoted to a position such that pivotal movement outwardly of the part 6 c.;auses
initial engagement of the hook part 41 and the cbmplementary recess 43 in the part 4.

See figure 3.

Thereafter, the piston/ cylinder assemblies are remotely operated so that the two parts
4 and 6 are moved pivotally outwardly to cause the two parts to move to respective
positions whereat they are securely engaged/locked together (see figure 4), and which
together with the first arcuate part 2 form a circular shell or concentric assembly

about the pipeline.

On applying appropriate hydraulic pressure to the cylinders 130, the pistons 131 are
urged against the jacking members 124 to cause the jacking members to be urged

towards and against the pipeline 50 such that the annular seal 51 is compressed.



Thereatfter, the piston/ cylinder assemblies are remotely operated so that the two parts 4 and 6 are
moved pivotally outwardly to cause the two parts to move to respective positions whereat they are
securely engaged/locked together (see figure 4), ahd which together with the first arcuate part 2 form
a circular shell or concentric assembly about the pipeline. On applying appropridtd Héfsadlié pressure
to the cylinders 1')0, the pistons 131 are urged against the jacking members 124 to cause the jacking
members to be urged towards and against the pipeline 50 such that the annular seal 51 is
compressed. 9 0 1 AUG 2006_The enlarged feet 125 serve as load bearing members that spread the
load applied ¥ ‘?ﬂ]@rpﬁﬁ%l fig \%%\iﬁﬁ&ﬁ?@%%@ﬁ%@é%% ShFtsHselfedargiisfion part in
Figures 5 to 8, the second and thixd arcuate parts, 4 and 6, instead of being provided with a hook and
complemeritéry PERBR MR TeolSERBIBIAT Fespectively, are each provided with a plurality of locking
or engaging means 52 and 54 complementary to those of the other part. Each plurality of locking
means 52, 54 comprises a row of alternating formations 52a, 54a and recesses 52b, 54b for

interlocking with the complementary recesses and formations of the other part to form a row of
dovetail-lik o‘i‘nf§c§61%1se’§@8ﬁlfﬁ‘ﬂ§u?é ghown in part in Figures 5 to 8, the second and third

arcuate parts, 4 and 6, instead of being provided with a hook and complementary

receiving recessed portion, respectively, are each provided with a plurality of locking
or engaging means 52 and 54 complementary to those of the other part. Each
plurality of locking means 52, 54 comprises a row of alternating formations 52a, 54a
and recesses 52b, 54b for interlocking with the complementary recesses and
formations of the other part to form a row of dovetail-like joints 56 as seen in figure 8

securing the second and third parts together.

Apart from the form of the interengaging or locking means on the second and third
parts, the construction of the rest of the shell assembly in the second embodiment,
including the hydraulically operated piston/cylinder means is essentially the same as
that shown in Figures 1 and 2, and therefore have not been included in the figures of
the second embodiment. Moreover, this second embodiment is provided with the
same hydraulically operated jacking means, associated with the parts 4 and 6, as in the

first embodiment, and these are indicated schematically in Figure 5 by boxes 124.

The second embodiment of shell assembly is mounted on the pipeline in the same
way as the first embodiment and the remote operation to move the second and third

parts into their final locked positions is also similar to that used in the first



securing the second and third parts together. Apart from the form of the interengaging or locking
means on the second and third parts, the construction of the rest of the shell assembly in the second
embodiment, including the hydraulically operated pfston/cylinder means is esse[mial éh%@ame as
that shown in Figures | and 2, and therefore have not been included in the figures of the second
embodiment. Moreover, this second embodiment is provided with the same hydraudically operated
jacking means, associated with the parts 4 and 6, as in the first embodiment, and these are indicated
schematically i, Fids 5P hoXes 434 T seeopd embodiment of shllassembly fs mounted on the
pipeline in the same "way as the first embodiment an remote operation to move fie €€cond and
third parts ipto their final locked positi is also simjlar to that used in the first 10 0 1 AUG 2006
embodimen?ﬁﬁ’vsi% &l l(?nr ecresstsbegdggné% 3@%@%%?&%r%%cr?sfgﬁssg??ﬁé or}crlln% |58n£ %Ea?yﬁa and
recesses 52h, 54b are such that once the.second and third parts are _securely loc together, in their
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together more.

To facilitate movement of the formations 52a, 54a into the recesses 54b, 52b when the
second and third parts are moved outwardly from positions generally inwardly of the
fully interlocked positions to their interlocked or interengaged positions the back
walls of the recesses 52b, 54b have cut out chamfered-liked portions 55 which ease
the entry of the leading edges 57 of the formations 54a, 52a into the recesses 52b,

54b.

Although not shown in the embodiments described above, it will be appreciated that
the first part 2 of the shell assembly may include a branch, e.g. Y, tee or K whereby a
branch pipeline can be joined to the pipeline via a tee or access to the pipeline can be
gained via the limb or limbs of the Y, K or tee branch for access. Thus, the branch, Y,
tec or K on the shell assembly may be designed and constructed in a manner known to
those skilled in the art to allow access selectively to the interior of the pipeline. In
either case, appropriate annular seals would as usual be provided between the first

part of the shell assembly and the pipeline around the opening of the branch or tee.



second and third parts are moved outwardly from positions generally inwardly of the fully interlocked
positions to their interlocked or interengaged positions the back walls of the recesses 52b, 54b have
cut out chamfered-liked portions 55 which case thélentry of the leading edges 57 of the formations
54a, 52a into the recesses 52b, 54b, Although not shown iti the embodiments d@siri%lé% rgve, it will
be appreciated that the first part 2 of the shell assembly may include a branch, e.g. Y, tee or K
whereby a branch pipeline can be joined to the pipeline via a tee or access to the pipeline can be

gained via thaimb aryimhanting Y Ksife ARNCH agseaR THHS: e AIAOGY. Yaifagar K on the

shell assembly may be designed and constructed in a Trianner Known to those s in the art to

allow access aglegtivebo i NeA0iSsior Rl oslne ieleseaSs. apBiAPdata annyigrpeals would

as usual be provided between the first part of the shell assembly and the pipeline aroun the opening

of the branch ol feg, Al hbEACAR ANAUGh Hhe ARRRFALINANNG fagespldne faparing, sides of the

dove-tail like alterfating formations 52a, 54a and recesses 52b and 54b are shown"as planar in the

drawings thigughouthe, deph sfihe famplionshegessen. sushiatesnahe A samplementary

non-planar profiles such as to facilitate centralisation of the secon third parts with

respect to e?&é&&&@%ﬁ&?&%%@ﬁh@%’%ﬁé@’eﬁé'hb&%'& 12 the locking means 52, 54 begin to

interengage and move towards their final interlocked positions.

Also, it will be appreciated by those skilled in the art, that sealing means may be
provided for sealing off the annular space that will exist between the pipeline 50 and
the shell assembly when installed in position on the pipeline. When grout is
introduced, through an inlet (not shown) in the assembly, into the annular space the
sealing means substantially prevents leakage of the grout from the annular space. The
grout cures to bond the assembly into position on the pipeline and so enhance

structural integrity.

Although the shell assembly according to the present invention can be particularly
suitable for below-water or subsea use, it will be appreciated that it can be used in

operations conducted out of water.



interengage and move towards their final interlocked positions. Also, it will be appreciated by those
skilled in the art, that sealing means may be provided for sealing off the annular space that will exist
between the pipeline 50 and the shell assembly when installed in position on the pipeline. When grout
is introduced, through an inlet (not shown) in the assembly, into the annular spatd tA8Gsggng means
substantially prevents leakage of the grout from the annular space. The grout cures to bond the
assembly into position on the pipeline and so enhance structural integrity. Although the shell
assembly according to the present invention can be particularly suitable for below-water or subsea
use, it will be appreciated that it can be used in operations conducted out of water. 12 AUG 2D0O6
CLAIMS 1. A shell assembly for securing to a tubular member, comprising a first part for locating on
the tubular member, second and third parts respectively movably connected to opposite sides of the
first part, the second and third parts each havingy Igekjg or engaging means complementary to that of
the other part, and means remotely operable to move the second and third parts to respective
positions whereat

1. A shell assembly for securing to a tubular member, comprising a first part for
locating on the tubular member, second and third parts respectively movably
connected to opposite sides of the first part, the second and third parts each having
locking or engaging means complementary to that of the other part, and means
remotely operable to move the second and third parts to respective positions whereat
the complementafy means interengage so that the second and third parts are locked or

secured together.

2. A shell assembly as claimed in claim 1, in which the second and third parts are
movably connected to the first part by means of respective hinge or pivotal
connections about which the second and third parts are remotely movable to their

respective interlocked or interengaged positions.

3. A shell assembly as claimed in claim 1 or claim 2, in which the remotely
operable means comprise hydraulically operable means which act through pivot
means to move the second and third parts with respect to the first part to their

interlocked positions.



the complementary means interengage so that the second and third parts are locked or secured
together. 2. A shell assembly as claimed in claim 3in which the second and third parts are movably
connected to the first part by means of respective hinge or pivotal connections atg) tywhich.the
second and third parts are remotely movable to their respective interlocked or int rznég%e?(guﬁositions.
3, A shell assembly as claimed ii, claim | or claim 2, in which the remotely operable means comprise
hydraulically operable means which act through pivot means to move the second and third parts with
respect to the first part to their interlocked positions. 13 0 1 AUG 2006 4. A shell assembly as claimed
in any of claims | to 3, in which the second and third parts are operable to be movable generally
inwardly of the positions of the second and third parts when in their interlocked or interengaged
positions, prior to being moved outwardly therefrom to their interlocked or interengaged positions. 5. A

shell assemply as glaimeddaamyofdRe.preaeding clamsidn whish WhemiBs recenshangd,tird parts
are in their respective interlocked or interengaged positions, the internal cross-section of the shell
assembly igigeNGrAlY SECHRLable to be movable generally inwardly of the positions of the

second and third parts when in their interlocked or interengaged positions, prior to

being moved outwardly therefrom to their interlocked or interengaged positions.

5. A shell assembly as claimed in any of the preceding claims, in which when the
second and third parts are in their respective interlocked or interengaged positions, the

internal cross-section of the shell assembly is generally circular.

6. A shell assembly as claimed in any of the preceding claims, in which the
second and third parts each have a plurality of locking or engaging means

complementary to those of the other part.

7. A shell assembly as claimed in claim 6, in which the second and third parts
each have a row of formations and recesses that interlock with complementary
recesses and formations of the other part to form a row of dovetail-like joints securing

the second and third parts together.

8. A shell assembly as claimed in any of the preceding claims, in which
hydraulically operated jacking means are employed to space the second and third
parts from the pipeline when the shell assembly is mounted on the pipeline with the

second and third parts in their interengaged positions.



6. A shell assembly as claimed in any of the preceding claims, in which the second and third parts
each have a plurality of locking or engaging means, complementary to those of the other part. 7. A
shell assembly as claimed in claim 6, in which the second and third parts each have, a row of .
formations and recesses that interlock with complementary recesses and formatiohd of {ieZter part
to form a row of dovetail-like joints securing the second and third parts together. S. A shell assembly
as claimed in any of the preceding claims, in which hydraulically operated jacking means are
employed to space the second and third parts frorn the pipeline when the shell assembly is mounted
on the pipeline with the second and third parts in their intercrigaged positions. 14 0 1 AUG 2006 9. A
shell assembly as claimed in claim 8, in which the jacking means comprises a jacking member slidably
mounted in an aperture in each of the second and third parts and respective pressure-applying

means mounted withiregneetin theseanndAnd i frkpalwiapd dehindthe asseciaeiacking member
and being urgable under hydraulic pressure against the jacking member to cause the jacking member
to be urgeq tquards ihe pineling.ia,PARitiAns It SRRsFRe Seradane thirdRars femdhs

parts and respective pressure-applying means mounted with respect to the second and

third parts and behind the associated jacking member and being urgable under

hydraulic pressure against the jacking member to cause the jacking member to be

urged towards the pipeline to positions to space the second and third parts from the

pipeline.

10. A shell assembly as claimed in claim 9, in which the jacking members are
slidably mounted in bosses or the like secured or fixed to the second and third parts,
and the pressure-applying members are also slidably mounted in the bosses or the

like.

11. A shell assembly as claimed in claim 9 or 10, in which one or more load
bearing members are positioned between the pipeline and the jacking members to
spread the applied load when the jacking members are in position spacing the second

and third parts from the pipeline.

12. A shell assembly as claimed in claim 11, in which the load bearing members

are in the form of enlarged feet on the jacking members.



pipeline. 10. A shell assembly as claimed in claim 9, in which the jacking members are slidably
mounted in bosses or the like secured oi fixed to the second and third parts, and the pressure-applying
members are also slidably mounted in the bosses or the like. 11, A shell assembly as claimed in claim
9 or 10, in which one or iflore load bearing members are positioned between thd ip%\fiﬁe?@ﬁd the
jacking members to spread the applied load when the jacking members are in position spacing the
second and third parts from the pipeline. 12, A shell assembly as claimed in claim 11, in which the load
bearing members are in the form of enlarged feet on the jacking members. 15 0 1 AUG 2006 13. A
shell assembly as claimed in claim 12, in which the surfaces of the feet generally correspond to the
profile of the pipeline. 14. A shell assembly as claimed in claim 11, in which the load hearing members
are secured to the pipeline in positions so that they will be engaged or contacted by the jacking
members.13. A shell assembly as claimed in claim 12, in which the surfaces of the feet

generally correspond to the profile of the pipeline.

14. A shell assembly as claimed in claim 11, in which the load bearing members
are secured to the pipeline in positions so that they will be engaged or contacted by

the jacking members.



