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This invention relates to mechanical protection of an elongate article such as, for
example, a pipe or a cable, particularly, though not exclusively a submarine cable.

It is known to provide mechanical protfection to sections of submarine cable to be
laid in shallow water, that is water less than 50M deep, by manually fitting articulated
cast iron pipe sections to the cable as it is being paid out from a cable laying vessel or by
divers after the cable is laid. Each pipe section, of approximately 500 mm in length
comprises two mating shells which when mated longitudinally about the cable encase the
cable and form a hollow bulb at each end of the pipe section which permits one section
to be linked to a preceding section in an articulated manner to form a continuous length
of armour about the cable. Each section is clamped by bolting the shells of the section
together.

A disadvantage of the aforementioned known arrangement is that it takes up to
one minute to assemble and bolt together each section which adds to the total cable
installation costs. The cable laying vessel's progress must be slowed to accommodate the
time required for assembly of the sections. Further, bolts used to bolt the shells together
are normally steel and tend to corrode.

It is an object of the present invention to provide an articulated armour pipe
section which does not require bolting and thus can be quickly assembled.

According to the invention, there is provided a protective pipe section for
protecting a length of an elongate arficle, said pipe section comprising a first shell
section and a second shell section, each shell section comprising an elongated
intermediate section of hemi-tubular cross-section termin.oﬁng at each end in a respective
first end section and a second end section, each end section being in the shape of a
truncated hollow hemisphere, wherein said first end section of each shell section includes
o pivotable attachment means for mutual pivotable engagement to clamp the first shell
section to the second shell section to form a pipe having an open-ended first hollow
spherical section an one end thereof and an open-ended second hollow spherical
section on the other end for encasing a section of said elongate article extending |
therethrough. .

According to a further aspect of the invention, there is provided an articulated

pipe section arrangement of the afol ementioned kind including cable gripping means
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grippingly attached to said cable ot a point thereon where said plurality of pipe sections
starts, said cable gripping means induding a spherical element for co-operation in an
articulating manner with the inner surface of the hollow spherical section of the first pipe
section of the concatenation. ._

In order that the invention may be readily carried into effect, an embodiment
thereof will now be described in relation to the accompanying drov.vings, in which:

Figure 1 is a perspective view of a pipe secfion of the present invention.

Figure 2 shows two pipe sections separately assembled and concatenated about a

cable.

Figure 3 shows a cable clamp for use when assembling a concatenation of pipe

sections.

Figure 4 shows a jointing device for jointing separate concatenations of pipe
sections.

Referring to Figure 1, the pipe section comprises two halves, shell A and shell B.
Shell A comprises an intermediate section 1 having a hollow cylindrical cross-section. At
each end of intermediate section 1 is a hollow hemispherical section 2 and 3 truncated
by an opening 5 and 6. Hemispherical section 2 is provided with two co-axial outwardly
extending steel axels 7 and 8 whose cross-section is truncated to form flat surfaces 9 and
10. The axis of axels 7 and 8 lies in the same plane as upper edge 11 of shell A, and
flat surfaces 9 and 10 of axels 7 and 8 lie in a plane which forms an angle of 15° with
upper edge 11. Two strengthening side webs 12 and 13 and a central web {not shown)
are located behind hemispﬁerical section 2. From each side web extends a locating pin
14 and 15, and in each side web is a bolt hole 16 and 17.

Shell B is substantially identical to shell B except that shell B is provided with a pair
of hooks 18 and 18a dimensioned to co-operate with stub axels 7 and 8 of shell A, and
also that side web 19 and 19a are provided with sockets, one of which, 20, is shown for
co-operating with pins 14 and 15 of shell A. Side webs 19 and 19a are also provided
with threaded screw holes (not shown) for co-operating with bolts inserted into bolt holes
16 and 17 of shell A.

A pipe section is formed by engaging, in a co-operating manner, hooks 18 and

18a of shell B with respective stub axels 9 and 8 and bringing together, in a pivoting
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in an articul ated nmanner to forma conti nuous
5 the case of submarine cable protection, are preferably made from cast iron, and in

particular spherulitic graphitic iron (SGI).

The thickness of each shell is, for example, 9mm and its length is 500 mm, the
assembled shells defining an internal space of approximately 80 mm diameter for a
cable.

10 In use, and referring to figure 2, a plurality of pipe sections are separately
assembled about a cable 21 and concatenated, each pipe section locking the preceding
pipe section. The ball joint formed by the inner boundary of spherical section 2 and the
out boundary of spherical section 3 of a successive section locks the preceding pipe
section and provides articulation to the concatenated sections.

15 if, during an after laying, a pipe section is damaged, it can be bolted together
using bolis in bolt holes 16 and 17.

Preferably, a cable clamp, as shown in figure 3, is clamped onto that point of the
cable length from which the pipe sections start to provide an “anchor” for the successive
concatenated sections. The cable clamp comprises two halves C and D each comprising

20 two opposite hemispherical sections 23 and 24 joined by a straight intermediate section
25. When halves C and D are bolted 1oge'rher'obout a cable (not shown) it forms a pipe
section whose predetermined internal diameter is such that it grips the cable. The
hemispherical sections 23 and 24 form a truncated spherical section on each end of the
cable clamp. The first pipe section of the concatenation of pipe sections may then be

25 assembled about a truncated spherical section of the cable clamp thus anchoring the
concatenation to prevent movement of the concatenation along the cable length.
Preferably, the cable clamp is made of SGI.

If one or more pipe sections of a concatenation are damaged, or the
concatenation is interrupted, the jointing device shown in figure 4 may be used to link

30 the interrupted ends of the concatenation.

The jointing device comprises two halves E and F having two end sections 26 and

27 of hemi-circular cross section and an intermediate section 28 of hemi-circular cross-



of armbur about the cable. Each section is clanped by_bem—ng—the—shel—l—s of

the section . t oget her. A di sadvant age of the

af orenmenti oned known arrangenent is that it takes upﬂusSheetHaSBeen
abI e 15
dto

to assenbl e and bolt together each section which adds
installation costs. The cable |laying vessel's progress
accommodat e t he time required for gssenbly of the sectl ons

Further, bolts used to bolt the shells together “are normal ly steel
and tend t SchiBh A diameter greater than thé dicnéBy Bpﬂ'f:ecénd)seéhaﬁs p'Vﬂ%?rPEssembled
invention to provide an ar? ?at ea arnour pip -section which does
not requi r abbofl Mmgtetntbfédiimpe:@éthbﬂs thﬂ ed yemaeniﬁlﬂmj}ouﬂ&og device form a collar

According to the invention, there is vi ded aprote pi tiqn for
pr ot ect i ngogd |gém§tfﬁe mfeane@ptﬁwwtlendr@ﬁ gp@-psaefa'%sée EtﬁeérfREEﬂiiY peking the
firstgshell S cond shell section, each shell section
corrpr|5S| ngc%'h e?rbar{'é)a %%cth idle O?ﬁ'e i IR18r nedi at e section of hem -t ubul ar

cross-section t gyhkilewhel grgsatit ||‘M#\hoﬁﬂﬁslkféeﬁ d&aziBed with regard to ahy patticldts, it is
section and a second end section, each end section being in the shape of a

25 t r ungnderstansl thahenuivileptemay betrendily suhstitbted wthoehdee@mn-cfrpr@f* eagepe

shel |l secti ?n_‘el {A(‘:,‘Iaﬁjfc‘igns




a pivotable attachnent neans for nutual pivotable engagenment to cI anp t IS

first shell section to the second shell section f S$f@ﬂMBda+R 1
havi ng an open-ended first hol |l ow spherical segti
't hereof and an open-ended second hol | ow spheri cal
other end for encasing a section of said elongate arti¢le exten
t her et hr ough. According to.g further aspe of the )
i nvention, there is provided an articul ated pi pe 'm, m"uumu”"l
ar r angenemthedainedefiiihg TRE riveRfsh lakdds Fdlidwsdi ng cable g

1. A protective pipe section for mechanically protecting a length of an elongate

article, said pipe section comprising a first shell section and a second shell section, each
shell section comprising an elongated intermediate section of hemi-tubular cross-section
terminating on each end in a respective first end section and a second end section, each
end section being in the shape of a truncated hollow hemisphere, wherein said first end
section of each shell section includes a pivotable attachment means for mutual pivotable
engagement to clamp the first shell section to the second shell section to form a pipe
having an open-ended first hollow spherical section an one end thereof and an open-
ended second hollow spherical section on the other end for encasing a section of said
cable extending therethrough.

2. A protective pipe section as claimed in claim 1, wherein said pivotable attachment
means included on each first end section comprises, on one first end section a pair of
spaced outwardly extending co-linear stub axels whose co-axis is transverse said pipe
section, and on the other first end section a pair of spaced rearwardly extending hooks
each of which lie in a plane normal to the co-axis of said stick axels.

3. A protective pipe section as claimed in claim 2, wherein each said stub axel’s
cross section is truncated to form a flat surface thereon of a predetermined angle relative
to said pipe section’s longitudinal axis.

4, A protective pipe section as claimed in any one of claims 1 - 3, including means
for maintaining alignment of said first shell member and second shell member when'
said pipe section is formed.

5. A protective pipe section as claimed in claim 4, wherein said means for
maintaining alignment comprise ot least one pin extending from one shell section and
arranged {o be located and nest in a co-operating socket in the other shell section when
said pipe section is formed.

6. A protective pipe section as claimed in claim 5, including at least one web section
joining said first end section of each shell to its associated intermediate section.

7. A protective pipe section as claimed in claim 6, wherein said at least one pin
extends from said ot least one web section of said at least one shell section and said co-

operating socket is located in said at least one web section of the other shell section.
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9. A protective pipe section as claimed in claim 1 or claim 2, made of cast iron.

10. A protective pipe section as claimed in claim 1 or claim 2, made of spherulitic

graphitic iron.

44. A protective pipe section as claimed in claim 2, wherein said cable is a
submarine cable.

1.  An arficulated pipe section arrangement comprising a plurality of pipe sections as
claimed in claim 1 or claim 2, wherein an initial pipe section is assembled to encase a
section of said cable followed by successive assembled pipe sections, whereby a ball-
joint is formed by the inner surface of said first hollow spherical section of one pipe
section and the outer surface of the second hollow spherical section of the next pipe
section o form an articulate concatenation of pipe sections.

43. An articulated pipe section arrangement as claimed in claim 13, including cable
gripping means grippingly attached to said cable at a point thereon where said pldrality
of pipe sections starts, said cable gripping means including a spherical element for co-
operation in an articulating manner with the inner surface of the hollow spherical section
of the first pipe section of the concatenation.

4. An articulated pipe section arrangement as claimed in claim 13 or 14, including a
jointing means for joining two ends of an interrupted concatenation of pipe sections, said
jointing means comprising a casing arranged to encase a section of cable exposed by an
interruption of said concatenated pipe sections, and fastening means to fasten said

casing to the pipe sections proximate said interruption thereby locking said pipe sections.
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said profecﬁve pipe section includes means for maintaining alignment of said first shell

member and second shell member when said pipe section is formed.
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A protective pipe section for providing mechanical protection for eledirical/optical
cable, particularly submarine cable. The pipe section comprises two shells (A and B)
which when mated form an intermediate pipe section having a hollow hemispherical
section (4 and 5) at either end. One end section (5) includes a pivotable clamping
arrangement ((7, 8, 11 and 12). The clamping arrangement permits a plurality of pipé
sections to be concatenated without the need for fastening the shells (A, B) together.
Each succeeding pipe section locks the shells of the preceding pipe section together. The
hemispherical sections provide articulation.

Figure 8.

N '_~4



- threaded screw hol es (not shown) for co-operating with bolts inserted into

5..bolt holes 16 and 17 of shell A A pipe section is

. -formed by engaging, in a co-operating manner, hooks 18 and 1 8a of
shell B with respective stub-axels 7 and 8 of shell A and bringing
together, in a pivoting manner shells A and B. Pins 14 and 1 5 of
shell A rest in co-operating sockets (20) to maintain 10 alignnment of the
shel | s. _ The shel | st/#4re made fromany suitable nateria
such as plastics or netal, but in the case of subnarine cable
protection, are preferably made fromcast iron, and in particular
spherulitic graphitic iron (sd). 15 The t hi ckness of
each shell is, for exanple, 9mMmand its |l ength is 500 mm the
assenbl ed shells defining an internal space. of approximately 80 mm
di ameter for a cable. In use, and referring to figure 2,

a plurality of pipe sections
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5 ... . section 25. Wen halves C and D are bolted together about a-cabfe

-

(not * shown) it forns a pipe section whose predeterm ned internal _
di aneter is .. such 'that it grips the cable. The hem spherical sections
23 and 24 form: a truncate spherical section on each end of the cable
clanp. The first pipe 5 section of the concatenation of pipe sections nay
t hen ‘ber.assenbl ed - about a truncaggegd spherical section of the cable™
cl anp thus anchoring the concatenation to prevent novenent of the-
concatenation along the cable | enth. Preferably, the cable clanpis

made of Sd .




If one or nore pi pe sections of ‘a concatenatlon are damaged, 10 or the
concatenatlon is interrupted, the jointing device shown in figure 4

may be used to link the interrupted ends of t he concatenati on.

- The jointing device conprises two halves E and F having two end
sections 26 and 27 of hem -circular cross-section and an internediate
section 28 of "hem -circul ar cross- sect%ﬁg of a dianeter greater than the 45
di anmeter of- the end sections. Wen ass | ed about two interrupted .
pi pe sections the end sections of the jointing device forma collar and
grips the internmediate section 1 of the pipe sections to be joined thereby
| ocki ng the concatenation each side of the joint. Wi | e
the present invention has been described with regard 20 to any
particulars, it~is understood that equivalents nay be readily

substituted w tthout ~departing fromthe scope of the invention.
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In order that the invention may be readily carried into effect,
an embodiment thereof ,‘:;vill now be described in relation to the
accompanying drawings, in which: |

- Figure 1 is a perspective view of a pipe section of the present
invention.

Figure 2 shows two pipe sections separately assembled and
concatenated about a cable. _

Figure 3 shows a cable clamp for use when assembling a
concatenation of pipe sections.

Figure 4 shows a jointing device for jointing separate
concatenations of pipe sections.

Referring-to Figure.1, the pipe section comprises two halves,
shell A and shell B. Shell A comprises an intermediate section 1 having a
hollow cylindrical cross-section. At each end of intermediate section 1 is
a hollow hemispherical section 2 and 3 truncated by an opening 5 and 6.
Hemispherical section 2 is provided with two co-axial outwardly extending
steel axels 7 and 8 whose cross-section is truncated to form flat surfaces
9 and 10. The axis of axels 7 and 8 lies in the same plane as upper edge
11 of shell A, and flat surfaces 9 and 10 of axels 7 and 8 lie in a plane
which forms an angle of 15° with upper edge 11. Two strengthening
side webs 12 and 13 and a central web (not shown} are located behind
hemispherical section 2. From each side web extends a locating pin 14
and 15, and in each side web is a bolt holé 16 and 17.

Shell B is substantially identical to shell A except that shell

B is provided with a pair of hooks 18 and 18a dimensioned to co-operate
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5 6. A protective pipe sect#on as clainmed rn clalmb,

t withtstub axels 7 and u of shell A, and also that side web 19 and 19are
provided with sockets, one of which, 20, is shown for co-operating with
pins 14 and 15 of shell A. Side webs 19 and 19a are also provided with
threaded screw holes (not shown) for co-operating with bolts inserted into

- bolt holes 16 and 17 of shell A.

A pipe sectlon is formed by engaging, in a co-operating
manner, hooks 18 and 18a of shell B with respective stub axels 7 and 8
of shell A and bringing together, in a pivoting manner shells A and B. Pins
14 and 15 of shell A rest in co-operating sockets (20) to maintain
alignment of the shells. ,

The shells are made from any suitable material such as
plastics or metal, but in the case of submarine cable protection, are
preferably made from cast iron, and in particular spherulitic graphitic iron
(SGl).

The thickness of each shell is, for example, 9mm and its
length is 500 mm, the assembled shells defining an internal space of
apbroximately 80 mm diameter for a cable.

In use, and referring to figure 2, a plurality of pipe sections
are separately assembled about a cable 21 and concatenated, each pipe
section locking the preceding pipe section. The ball joint formed by the
inner boundary of spherical section 2 and the outer boundary of spherical
section 3 of a succesive section locks the preceding pipe section and
provides articulation to the concatenated sections.

If, during an after laying, a pipe section is damaged, it can be
bolted together using bolts in bolt holes 16 and 17.

Preferably, a cable clamp, as shown in figure 3, is claimped
onto that point of the cable lengh from w_hich the pipe sections start to
provide an “anchor” for the successive concatenated s_ections. The cable
clamp comprises two halves C and D each comprising two opposite

hemispherical sections 23 and 24 jointed by a straigh’_c intermediate h
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about a truncated spherlcal section of the cable clamp thus anchoring the
concatenation to prevent m;vement of the concatenation along the cable
lenth. Preferably, the cable clamp is made of SGI.

If one or more 'pipe sections of a concatenation are damaged,

10  or the concatenation is interrupted, the jointing device shown in figure 4
may be used to link the interrupted ends of the concatenation.

The jointing device comprises two halves E and F having two
end sections 26 and 27 of hemi-circular cross-section and an intermediate
section 28 of hemi-circular cross-section of a diameter greater than the

15 diameter of the end sections. When assembled about two interrupted
pipe sections the end sections of the jointing device form a collar and
grips the intermediate section 1 of the pipe sections to be joined thereby
Ioc.king the concatenation each side of the joint.

- While the present invention has been described with regard

20 to any particulars, it is understood that equivalenfs may be readily

substituted without departing from the scope of the invention.

25



cylindrical . 12. A protective pipe section as clajmed T _any one_o
t he preceding clainms, wherein said elongate articl- REP %M%‘Er?‘ﬁ%ﬁ
cable. 25 13. An articul ated pi pe section arrangenen corrpu} FE; :

pllurality of pi pe sections as claimed in any one CeTng

clainms, wherein an initial pipe sectidh is assenbl

section of said elongate article fol |l owed by succe mﬂw Hiuul pe
sections, whidwectipiras idefiningte invention arb.(nsrrinllob;s the in

first hoIIo sph i cal section of.on section and the outer

sur face of the’ odk BrRreRENS GiPepeRian far raechdnigaly Brotscting’a fongth of an

elongate article, said pipe section comprising a first shell section and a

second shell section, each shell section comprising an elongated
5 intermediate section of hemi-tubular cross-section terminating on each end
in a respective first end section and a second end section, each end
section being in the shabe of a truncated hollow hemisphere, wherein said
first end section of each shell section includes a pivotable attachment
means for mutual pivotable- engagement to clamp the first shell section to

10 the second shell section to form a pipe having an open-ended first hollow
spherical section an one end thereof formed by the first end sections and
an open-ended second hollow spherical section on the other end formed
by the second end sections, for encasing a section of said elongate article
extending therethrough, the inner radius of said first hollow spherical

15  section relative to the outer radius of the second hollow spherical section
being such that the second hollow spherical section is moveably contained
within the first hollow spherical section when one said pipe section is
concatenated with another said pipe section.

2. A protective pipe section as claimed in claim 1, wherein said

20 pivotable attachment means included on each first end section comprises,
on one first end section a pair of spaced outwardly extending co-linear
stub axels whose co-axis is transverse said pipe section, and on the other
first end section a pair of spaced rearwardly extending hooks each of
which lie in a plane normal to the co-axis of said stub axels.

25 3. A protective pipe section as claimed in claim 2, wherein each said
stub axel’s cross section is truncated to form a flat surface thereon of a
predetermined angle relative to said pipe section’s longitudinal axis.

4. A protective pipe section as claimed in any one of claims 1 - 3,
including means for maintaining alignment of said first shell member and

30 second shell member when said pipe section is formed.
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conprising a
in the other shell section when said pipe section is formed.

5 6. A protective pipe section as claimed in claim 5, including at least
one web section joining said first end section of each shell to its
associated intermediate. seg’;ion.

7. A protective pipe section as claimed in claim 6, wherein said at
least one pin extends from said at least one web section of said at least

10  one shell section
and said co-operating socket is located in said at least one web section of
the other shell section.

8. A protective pipe section as claimed in claim 6 or claim 7, wherein
said web section/s of one shell section includes at least one through-hole

16  for receiving a fastening bolt. |
9. A protective pipe section as claimed in any one of the preceding
claims made of cast iron.

10. A protective pipe section as claimed in any one of claims 1 - 8,
made of spherulitic graphitic iron.

20 11. A protective pipe section as claimed in any one of the preceding
claims wherein said intermediate section of hemi-tubular cross section is
cylindrical.

12. A protective pipe section as claimed in any one of the preceding
claims, wherein said elongate article is a submarine cable.

26 13. An articulated pipe section arrangement comprising a plurality of
pipe sections as claimed in any one of the preceding claims, wherein an
initial pipe section is assembled to encase a section of said elongate article
followed by successive assembled pipe sections, whereby a ball-joint is
formed by the inner surface of said first hollow spherical section of one

30 pipe section and the outer surface of the second holiow spherical section
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arranged to encase a section of

of said concatenated pipe sectio
casing to the pipe sections proxi
sdid 15 pipe sections. S
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of the next pipe section to form an articulate concatenation of pipe
sections. _

14. An articulated pipe section arrangement as claimed in claim 13,
including gripping means grippingly attached to said enlongate article at
a point thereon where said plurality of pipe sections.starts, said gripping
means including a sphgricgl element for co-operation in an articulating
manner with the inner s'urfat;.e of the hollow spherical section of the first
pipe section of the concatenation.

15. An articulated pipe section arrangement as claimed in claim 13 or
14, including a jointing means for joining two ends of an interrupted
concatenation of pipe sections, said jointing means comprising a casing
arranged to encase a section of elongate article exposed by an interruption

of said concatenated pipe sections, and fastening means to fasten said
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casing to the pipe sections proximate said interruption thereby locking said

pipe sections.
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