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-ABANDONVENT OF A BRANCH MAI N The present invention rehgtes,4o- phe
abandonnent of a branch main joined to a fluid carrying gﬁ@@e main and to
a device for preventing the flow of fluyid along the branch main in the
carrying out of this process. Gas, water and sewage nmins may need to be
abandoned when they develop |eaks or for other reasons. Leaks may devel op
at joints as a result of |eak paths appearing within the joints in cast
iron gas nmains or as a result of cracks in the wall due to corrosion or
mechani cal danmage in cast iron and other materials, eg. ductile iron and
steel, cement, brickword or plastics. Present techni ques of mains
abandonnment necessitate an ARANPONMENT Q| NBRANFEH MHAEhe junction between

.the branch nain and the spine

The present invention relates to the abandonment of a branch main
joined to a fluid carrying spine main and to a device for
preventing the flow of fluid along the branch main in the

carrying out of this process.

Gas, water and sewage mains maf need to be abandoned when they
develop leaks oxr for other reasons. Leaks may develop at joints
as a result of leak paths appearing within the joints in cast
iron gas mains or as a result of cracks in the wall due to
corrosion or mechanical damage in cast iron and other materials,

eg. ductile iron and steel, cement, brickword or plastics.

Present techniques of wains abandonment necessitate an excavation
being made at the junction between the branch main and the spine
main to disconnect the branch main from the spine main. This is
freqﬁently in the mniddle of a‘ busy thoroughfare and the
excavation may lead to disruption of both pedestrians and

traffic,

It is therefore an object of the present invention to provide a
methed for abandoning a branch main joined to a spine main in

such a way that such disruption may be much less.

It is also an object of the present invention to provide a device

for preventing the flow of fluid alony a fluid carrying main.




~main to disconnect the branch main fromthe spine main. This is frequently
“in the mddle of a busy thoroughfare and the excavation may lead to

di sruption of both pedestrians and traffic. It is therefore an object
of the present invention to provide a #et hod for abandoni ng a branch main
joined to a spine main in such a way that such disruption may be much

| ess l.so an obj.ect of th re ent, i nv ntlonto royvide a device
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bl ockage poi-ghcHl aadh he éﬂ%ccess point and then permanently blocking the
bore of the branch main. at a blockage point closer to the

junction than to the access point.

According €0 a second aspect ;:af the invention, we provide a
device for preventing the flow of fluid along a gas-carrying main
comprising a plug having a body adapted to block the bore of the
main and means for connecting the plug to a rod or the like for
pushing the body along .the bore of the main to the point where

+he bore is to be blocked.

An enbodiment of the invention will now be particularly described
with reference to the accompanying drawings, showing in sequence

the various steps in the method :-

Figure 1 shows a part length of a branch main joined to a spine

feeder main,

Figure 2 shows the position after the bore of the branch main has
been temporarily blocked to permit the removal of a first section

therefrom,

Figure 3 shows the position after a first section of the branch

main has been removed,



_junction than to the access point. According to a second aspect of the

“invention, we provide a device for preventing the flow of fluid along a
gas-carrying main conprising a plug having a body adapted to bl ock the

bore of the main and nmeans for connecping the plug to a rod or the |ike
for pushing the body along the bore of"the main to the point where the
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bl ocked to permt the renova a first section therefrom
main having been capped off,

Figure 5 shows the position after a gland box or pig trap has
been connected to the valve with a bore blocking plug housed

within the gland box,

Figure 6 shows the position after the plug has been pushed

through the open valve in the second section of the branch main,

Figure 7 shows the positibn before the plug is pushed into the

spine main,

Figure 8 shows the position after the plug has been pushed into

the spine main,

Figure 9 shows the position after the plug has been withdrawn

into the branch main,

Figure 10 shows the position after cne of the sections of pusher

rod has been removed,

Figure 11 shows the position after a liquid settable sealant has

been pumped to the plug, and

Figure 12 shows the position after the plug rods, valve and gland



- Figure 3 shows the position after a first section of the branch main has

" been renoved, 3 Figure 4 shows the
position after a full-bore gate valve has been fitted to the spine-main

di stal end of a second section of the ranch main, the adjoining end of
the remai nder of the branch nmain having been capped off, Figure 5 shows

the position after a gland box or_pig _trap has been conpected to the valve
with a botavs deemgemoygdnotded digtadi enth ey Bk sesen Sﬁfvfe&ﬂ’b %th SHhfins -

the position after the plug has been pushed throu t he .open valve in the
second se&ﬂwfbfmat%hﬂﬁahgﬁnnﬁPﬁPed gﬁag'g‘f‘%' %egﬁ S lb% ﬁ’t?@o"gee‘# or]‘r°e

the plug is‘fushed into the spine main
set..

_Referring to the.drawings, Figure 1 shows a branch main 1 joined
to a larger diameter spine main 2. The spine main 2 may be
carrying gas, water or sewage although the invention is
particul.arly suitable for the abandonment of gas carrying mains.
The spine main 2 may be a districk feeder main, the branch main
1 supplying gas via service pipe offtakes (not shown) to domestic
consumers. In this embodiment, the branch main 1 is alsoc fed
from a further spine main (not shown) at the other end of the
branch main 2 but the method can bé used with equal effect in a

branch main fed from just one spine main.

In a first step in ﬁhe method (Figure 1), a length of the branch
main 1 remote from the spine main 2 is exposed by excavation.
The location of the excavated length may be in an area where
excavatién.and re-instatement costs are low i.e. where disruption

to pedestrians and traffic is a minimum.

Conventicnal pressure gauges 3 and 4 are connected by known
techniques at spaced apart positions to the branch main 1. The

 gauges indicate the pressure of the gas at the connection points.

In the next step of the method (Figure 2) a pressure gauge 5 is
. connected between the gauges 3 and 4 and a part of the branch

main 1 lying between the gauges 3 and 4 but including the gauge



~ Figure 8 shows the position after the plug has been pushed into the spine
© mai n, Figure 9 shows the position after the plug has®been withdrawn
into the branch main, Figure 10 shows the position after one of the
sections of pusher rod has been renoved, Figure 11 shows the position
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bags 7,8 and 9,10 respectively are inserted intc the main 1 at
spaced apart positions and are inflated as shown temporarily to
block the bore of the main 1. The effectiveness of the blockage
can be observed from the pressure reading on the gauge 5 which

should be zero if the blockage is effective,

In the next step of the method (Pigure 3) a section of the main
1 1ying between the bag 8 and the bag 9 is then removed by known
. techniques including sawing, this section then constituting the
tfirst section' of the branch méin while the section stil) united
to the spine main 2 is the 'second section' of main 1. Removal
of the first section permits accesss to be gained to the bore of
the main 1 via the free end of the second section. The pressure
gauge 3 is removed and any hole necessary for its connection is

plugged or sealed.

Next (Figure 4) the end of the remote remainder 11 of the branch
main 1 is capped cff by a conventional end cap 12. The bags 7

and 8 are then deflated and removed through their insertion holes
which may be plugged or sealed as conventional. Finally, the

gauge 4 is removed.

A full bore known-type gate valve 13 is then connected as shown
to the distal access end of the second.section 14 of the branch
main 1 and with the valve 13 closed the bags 9 and 10 are

deflated and removed through their insertion holes which are



. set., Referring to the drawi ngs, Figure 1 shows a branch main 1 joined
to a larger dianeter spine main 2. The spine main 2 nmay be carrying gas,
wat er or sewage al though the invention s particularly suitable for the
abandonnment of gas carrying mains. The spine main 2 may be a districk
feeder main, the branch main 1 supplying gas via service pipe offtakes
(not showpluggeldnestsealednssneesvenhienak. enbodi nent, the branch main 1
is also fed froma further spine main (not shown) at the other end of the
-branch main 2 but the nethod can be used with equal effect in a branch
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branch maiflalpe TEshed along the second section 14 of the main 1 from the

valve end into the spine main 2 itself.

The plug 16 is initially housed within a known-type gland box or
pig trap 18. The gland box 18 has an entry wall 15 formed of
elastomeric components which form a hole through which the rod
17 may be inserted, the edge forming the hole providing a

flexible seal for the outer wall of the rod 17.

The gland box ‘18 1s connected to the valve 13 but prior to this,
the rod 17 is inserted through the hole in the gland wall 19 so
that the plug 16 is located within the gland box 18 as shown and
previously mentioned. The seal between the gland box 18 and the
rod 17 is effective ig preventing gas escaping through the gland
wall 19 when the valve 13 is opened. A fﬁrther pPressure gauge
20 is as shown connected to a side wall 21 of the gland box 18
to indicate the pressure within the gland box 18. The rod 17 can
be an integral length or comprise individual short sections

¢onnected by screw threads or snap couplings.

While not shown in detail the plug 16 itself comprises a pair of
apertured discs assemblies 22,23 located on either end of a

hollow spindle 24 which has an externally threaded end for



gauges indicate the pressure of the gas at the connection points. In the
next step of the nmethod (Figure 2) a pressure gauge 5 is connected between
the gauges 3 and 4 and a part of the branch main 1 |ying between the
gauges 3 and 4 but including the g.aP
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ef fective n the next ste the nethod (Figure 3) a section of the
main 1 lygng Aot 1360 §uéﬁdahh_ﬁ hag¢ad ifor! NBfaton@y edrBy] knowhe

t echni ques including sawng, this section then constituting the

‘ diameter of each rubber disc is slightly greater than the
internal diameter of the section 14 so that the discs effect a
blockage of the bore. The spindle 24 has a numbe:,c. of apertures
(not showr) lying betwen the assemblies 22,24, the apertures
forming outlets for a .liquid settable sealant supplied to the
‘spindle 24 up the bore of the hollow rod 17, When the plug 16
is in the correct position in the section 14 of the main, as will
be described, the rod 17 is rotated to operate a mechanism in the
plug 16 which increases the diameter of the discs by pressing
each rubber disc between the two outer discs between which each
rubber disc is sandwiched., Thus the rubber discs tightly engage
with the internal wall of the main 1. Once in position the
sealant can be pumped to the spindle 24 to emerge inte the
chamber 25 formed between the assemblies 22,23 and the spindle
24. The sealant may be a glue such as an epoxy or anaercbic type

and is then allowed to set,

Referring to Figure 6, in the next stage of the method, the valve
13 is opened and the plug 16. is pushed from the gland box 18 into
the section 14 of the main 1. at this stage the pressure on the
gland box gauge 20 should be reading zero indicating that the
plug 16 is blocking the bore of the section 14 thereby preventing

gas from entering the gland box 18.



."first section' of the branch main while the section still united to the
spine main 2 is the 'second section' of main 1. Renoval. of the first
section permts accesss to be gained to Bhe bore of the main 1 via the
free end of the second section. The presSure gauge 3 is renoved and any
hol e necessary for its connection is plugged or sealed. Next (Figure 4)

the end of the renote .remaipder_ 11 of the hranch I n I s capped off by a
convent i ongpe'eﬁ&uﬁabe iz Pu?ﬁﬁsbgb’%thﬁr M’g gFe"‘F%ﬁeﬁe%IF%tpéff%“r &hBYRd

t hrough their _.nsertion,hgl es . whi vobe plugaed or seal ed as
conventiongp.flﬁ%%?lky,lfﬁé g%%%%%gg €§'F%#mik§§¥i°n7\full bore known-type
gate valve 13 is then connected as shown to the distal access end of the
second section 14 of the branch nmain 1 and with the valve 13 cl osed the

gfgs 9 andehQ FPfug 0k a&eiw%ﬁme&%ﬁ OpgbeheRi [(FiRRA 19 GRLES Wi ch
enters the spine main 2. At this stage there will be a pressure
reading on the gauge 20 indicating gas flow to this point.  The
plug 16 is pushed until it engages the far wall of the spine main

2.

The pilug 16 is now pulled back to the position shown in Figure
9 which position ig similar to that shown in Figure 7 with the

gauge 20 reading zero.

22 long as the leading section of the rod 17 terminates outside
the gland entry wall 19 as shown in Figure 8 any remaining

sections may be unscrewed and removed as shown in Figure 10.

The gland box 18 and valve 13 can then be removed as shown in
Figure 11 and a hose or tube 26 connected t0 the end of the rod

17.

The hose 26 is connected to a hand pump 27 which is supplied with
sealant from a container 28 via a hose 29, Sealant such as a
water based cementitious grout, cement, epoXxy or anaercbic is
then pumped into the chamber 25 between the assemblies 22 and 23 -
and spindle 24 until the chamber 25 is completely filled. The
sealant is then allowed to cure so that the blockage of the bore

of the main section 14 is permanent.



- plugged or seal ed as conventional. Referring to Figure 5, a
the formof a plug 16 is then attached py a suitable connecti
screw connection to a rigid or sem-rigid hollow rod 17 which

device in
on e.g. a
can enabl e

the plug 16 to be pushed along the second section 14 of the main 1 from

the valveigadiy)te khewﬁp{:g?%”&&d‘ cap U fs ritth 8&5 l&%}%%gj{s}nagnie%alggyhas

housed wi thin a known-type nd box or pig trap
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box 18 is connected to the valve 13 but prior to this, the rod 17 is

i nserted ekcaygitioneinofillen tive agl aonventiohflsandt the tdml pizupakement
| ocated within the gland box 18 as shown and previously nmentioned. The
seal bet weBxfage diBoacgerdance ith awpnial prdceieése i n preventing
gas escaping through the gland wall 19 when the valve 13 is opened. A
further pressure gauge

The method described permits the excavation exposing the main to
be located remoteiy from the junction betweeh the branch and
spine mains in an area where the reinstatement.costs are low
and/or where disruptiaﬁ to pedestrians and traffic flow is at a
minimum, thereby causing less inconvenience to the public at

large.

The_plug 16 described is only one of many suitable versions.
Instead of the rubber discs heing squeezed between metal plates,
the discs can be distorted cutwardly by means of a wedge being

pulled through the discs.

Alternatively the plug could comprise a rubber or elastomeric
Plunger partly if required reinforced by metal reinforcing. The
plug might also comprise a sponge with or without a closed cell

structure.

Where a sponge plug is employed it may with advantage be soaked
in a sealant such as an anaerocbic sealant before it is inserted
into the main whereby when the sealant is cured the plug'bécomes

rigid and adheres to the internal wall of the main.



- 20 is as shown connected to a side wall 21 of the gland box 18 to indicate
the pressure within the gland box 18. The rod 17 can be an integral length
or conprise individual short sections i1gconnected by screw threads or snap
coupl i ngs. Wil e not shown in detail the plug 16 itself conprises a pair
of apertured discs assenblies 22,23 |located on either end of a hollow

spi ndl e 24 which has an externally threaded end for

7 connection to the internally threaded bore of the rod. Each assenbly
conprises a central disc sandw ched between two outer discs on either
side of the disc. Each central disc is of a suitable flexible materi al
such as rubber and each outer disc is of arigid mterial such as a netal
for instance steel. The dianeter of each rubber disc is slightly greater
than the internal dianeter of the section 14 so that the discs effect a

bl ockage of the bore. The spindle 24 has a nunber of apertures (not shown)
| yi ng betwen the assenblies 23, 24, the apertures

While not described the whole of the section of the branch main

could be filled with sealant pumped directly through the gland
into the main instead of via the rod.



formng outlets for a liquid settable seal ant suppli gmﬁthe spl ndle 24

up the bore of the hollow rod 17. Whenithe plug 16 i l,g’ﬂg m{um MI
17

position in the section 14 of the main, as will be d
is rotat Wperate a nmechanismin the plug 16 which increases the

di anet er di scs by pressing each rubber disc between the two outer

di scs between which each rubber disc is sandwi ched. Thus the rubber discs
tightly engage with the internal wall of the main 1. Once in position the
seal ant can be pub@esod o fbke abanddndndd 4 obpamilyenaiho Jdited hagrber F2%ia-
formed between the assenblies 22,23 and the spindle 24. The seal ant may be
a gl ue sucarsging sping mainpathebmethyppecomprlisinghgainihgwadeess sed . the
Referring to Figure 6, in the next stage of the nmethod, the valve 13 is
opened anbior@eofl &gelbramhpmim t @an taecegaeb ok agdi fhen peymspentiy
14 of the main 1. At this stage the. pressure on the | and box gauge 20
shoul d bebleabing Eheobprei oft the thranah@aly @f 13 biogkagri Rglnhecheser of

t he section 14 thereby preventi nqt gas" ffomentering the gland box 18.
to the junction than to the access point.

2. A method as claimed in claim 1 in which before access is
gained the bore of the branch main is temporarily blocked

upstrean of the access point.

3. A method as claimed in clajim 2 in which before the branch
main is permanently blocked the temporary blockage is removed
while preventing the escape of fluid from the access point both

during and after removal of the temporary blockage.

4. A method as claimed in any of claims 1 to 3 in which
permanent blocking of the bore of the branch main is effected

while preventing the escape of fluid from the access point.

5. A method as claimed in any of the preceding claims in which
the blockage point is located adjacent to the Jjunction between

the branch main and the spine main.

6. A method as claimed in any of the preceding claims in which
access is Qained' to the branch main by removing a first section

of the branch main to leave a second section of the branch main
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. .8 The plug 16 is pushed further untlb it reaches theposition shown "in

Figure 7, i.e. adjacent to the junction. The plug 16 i1
further (Fi gure 8) until it enters the spine main 2. ‘mmﬁmm m]lmll
will be a pressure reading on the gauge 20 |nd|cat|ng gas ow (o tshi &
point. The plug 16 is pushed until it engages the far wall of the splne
main 2. The plug 16 is now pulled back to the position shown in Figure
9 which position is simlar to that showm in Figure 7 with the gauge 20
readi ng zero. As long as the | eading section of the rod 17 term nates
outside the gland entry wall 19 as shown in Figure 9 any remaining
sections may be unscrewed and renoved .as shown in Figure 10. The gl and
box 18 and valve 13 can then be renoved as shown in

joined to the spine main, the distal end of the second section

forming the access point.

7. A ‘device for preventing the flow of fluid aleng a gas-
carxying main comprising a plug having a body adapted to block
the bore of the ﬁain and means for connecting the plug to a rod
or the like for pushing the body along the bore of the main fo

the point where the bore is to be hlocked.

8. 4 method substantially as hereinbefore described with

reference to the drawings.

‘9. A device substantially as hereinbefore described with

reference to the drawings.
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. Figure 11 and a hose or tube 26 connected to the end of the rod 17. The
hose 26 is connected to a hand punp 27 which is supplied with sealant from
a container 28 via a hose 29. Sealant]%uch as a water based cenentitious
grout, cenment, epoxy or anaerobic is then punped into the chanber 25

bet ween the assenblies 22 and 23 and spindle 24 until the chanber 25 is
conpletely filled. The sealant is then allowed to cure so that the

bl ockage of the bore of the nmain section 14 is pernanent.

Finally, a known type end cap 30 is fitted to the distal end of the
section 14 as shown in Figure 12, there now being a solid fluid tight seal
between the plug 16 and the end cap 30 and the excavation is filled in as
conventional and the road or pavenent surface nade in accordance with
normal practice.

ABSTRACT ~ Ficures 1 to 12

A method for abandening a branch main 1 joined to a fluici—

carrying spine main 2 comprises gaining access to the bore of the
branch main 1 at an access point and then permanently blocking
the bore of the branch main 1 at a blockage point closer to the

junction then to the access point.
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" The met hod described permts the excavation exposing the main to be

| ocated renptely fromthe junction between the branch and spine mains in
an area where the reinstatenent costs are | ow and/or where disruption to
pedestrians and traffic flowis at a mninum thereby causing |ess

I nconveni ence to the public at |arge. The plug 16 described is only one
of many suitable versions. Instead of gh ubber di scs being squeezed

bet ween netal plates, the discs can bahﬂféﬁorted outwardly by nmeans of a
wedge being pulled through the discs. ternatively the plug could
conprise a rubber or elastonmeric plunger partly if required reinforced by
nmetal reinforcing. The plug mght also conprise a sponge with or without a
closed cell structure. Where a sponge plug is enployed it may with
advant age be soaked in a sealant such as an anaerobic seal ant before it is
inserted into the main whereby when |l ant is cured the plug becones
rigid and adheres to the internal wal st he main.
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“WWile not described the whole of the section of the branch main could be
filled wth seal ant punped directly through the gland into the main
i nstead of via the rod. _ d ai ns
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1. A nethod for abandoning a branch main joined to a fluid- carrying spine
mai n, the nethod conprising the stops of exposing a portion of the
branch main (1) in preparation for abandonment, gaining access.to the bore
of the branch main at an access point and then permanently bl ocking the
bore of the branch nmain at a bl ockage point closer to the junction between
.the branch main (1) and the spine main (2) than to the access point,
characterised in that the permanent bl ocking is achieved by introducing
into the branch main via the access point, either: (a) a plug (-16) which
conprises a hollow spindle (24), t xially spaced apart sealing disc
assenblies (22, 23) nounted on the hgggfﬁshpindle and having di aneters
substantially equal- to that of the b t he branch such that when the
plug is introduced into the bore via the access point and advanced to the
bl ockage point a chanber (25) is defined between the two disc assenbli es,
the interior of the branch main and the peripheral wall of the spindle,
the peripheral wall having at |east one aperture to provide

comuni cation between the hollow interior of the spindle and the chanber

(25), the spindle having a rear end Eéﬁiion conprisin means

adapted to connect ?76 ugto th2( endsf a hol | rod (17) which
‘ |
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i.s used to push the plug (16) along the bpre*AQ,ibe bl ockage point and

t hr ough whi ch holl ow rod sealant is supp1|ed to the hollom/splndle
~fromwhich the sealant is introduced into tf8% chanber (25) via,the :
aperture in the spindle wall; or (b) a plug conprising a sporge whi ch
has been supplied wth seal ant 12 whereby the seal ant cures
and causes the respective plug to adhéPe to the inside of the wall of the
branch main, and in that before access is gained but subsequent to the

"~ exposing step, at least one aperture is nmade in line wall of the branch

- mai n upstream of said access point, and the bore of the branch main is
tenporarily bl ocked upstream of the access point by introducing inflatable
means (9), (10) into the bore of the branch nain through at |east one
aperture in the wall of the.branch main. 2. Anethod as clainmed in claim
1 in which before the branch main (1) is permanently bl ocked the tenporary
bl ockage (9), (10) :

ABANDONMENT OF A BRANCH MAIN .

A method for abandening a branch main 1 joined to a fluid-
carrying spine main 2 cémprises gaining access to the bore of the
branch main 1 at an access point and then permanently blocking
the bore of the branch main 1 at a blockage point closer to the

junction then to the access point.




I's renoved- mhile Jpreventing the escape of fluid fromthe access .

poi nt both

S

the bran effected‘ﬁ%fle preventing|the escape of f
t he access poi nt *A. A nethod as clained in any bn€) SNOV998r
clainms, in which the blockage point is |ocated afjpacent to the |
bet ween the branch main (1) and the sbine main (2). -
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clalnedci% RADy one of the preceding clains, in Wchh acéess I s gaijned to

the branch™nmain (1) by renmobving a first section of the branch
| eave a second section (14) of the branch main joined to the spi

mainto
ne nain

(2). the distqlsnd A tNS56M%SCY | BhIRHTA A 1R 3SH RO yia-

carrying spine main, the method comprising the stops of

exposing a portion of the branch main (1} in preparation for

abandonment, gaining access to the bore of the branch main at

an access point and then permanently blocking the bore of the

branch main at a blockage point closer to the junction between

the branch main (1) and the spine main (2) than to the access

point, characterised in that the permanent blocking is achieved

by introducing into the branch main via the access point, either:

(a) a plug (16) which comprises . a hollow spindle (24),

two

axially spaced apart sealing disc assemblies (22, 23) mounted on

the hollow spindle and having diameters substantially

equal

to that of the bore of the branch such that when the plug is

introduced into the bore via the access point and advanced to

the blockage point a chamber (25) is defined between the two

disc assemblies, the interior of the branch main and the

peripheral wall of the spindle, the peripheral wall having at

least one aperture to provide communication between the

hollow interior of the spindle and the chamber (25), the spindle

having a rear end ©portion comprising means adapted to

connect the plug to the front end of a hollow rod (17)

is used to push the plug (16) along the bore to the blockage

and through which hollow rod sealant is supplied to

which
point

the

hollow spindle from which the sealant is introduced into the

chamber (25) via the aperture in the spindle wall; or (b) a plug

comprising a sponge which has been supplied with sealant
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I ntroduce
least one aperture in the wall of the branch main.

2. A method as claimed in claim 1 in which before the branch
main (1) is permanently blocked the temporary blockage (9), (10)
is removed while preventing the escape of fluid from the access

point both during and after removal of the temporary blockage.

3. A method as claimed in claim 1 or claim 2 in which permanent
blocking of the bore of the branch main (1) is effected while

preventing the escape of fluid from the access point.

4. A method as claimed in any one of the preceding claims, in
which the blockage point is located adjacent to the junction

between the branch main (1) and the spine main (2).

5. A method as claimed in any one of the preceding claims, in
which access is gained to the branch main (1) by removing a
first section of the branch main to leave a second section (14)
of the branch main joined to the spine main (2), the distal end

of the second section forming the access point.
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main (1). 8. A device as clainmed in claim6 or 7, wherein said neans for
and pushed along the bore of the main (l)to a position whereat
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the plug is to block the bore of the main, characterised in that
the plug comprises a hollow spindle (24) with a peripheral wall
and two axially spaced apart sealing disc assemblies (22, 23)
mounted on the hollow spindle, a chamber (25) being defined
between the scaling disc assemblies, the peripheral wall of the
hollow spindle (24) and a portion of the main inner wall
when the plug 1s inserted in the main, the disc assemblies
(22, 23) being adapted to circumferentially abut against the
main inner wall, the peripheral wall of the hollow spindle
having at least one aperture to provide fluid commﬁnication
between the interior of the hollow spindle (24) and the
chamber (25), the hollow spindle having a rear end portion
comprising means adapted to connect the plug (16) to the
front end of a hollow rod (17), the connecting means being
adapted to the communication between the interior of the hollow
rod and the inferior of the hollow spindle such as to permit a
sealant to be introduced through the hollow rod, the
connecting means, the hollow spindle and at least one aperture
in the peripheral wall of the hollow spindle (24) into the
chamber (25}, and thus into the main, when the plug is

located in the position in the main to be blocked.
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connecting means at the rear end portion of the hollow spindle
(24), wherein the hollow rod serves as means via which the
sealant is supplied to the hollow spindle for introduction into
the chamber (25) and as means for pushing the plug along the

bore of the main (1).

8. A device as claimed in claim 6 or 7, wherein said means for

connecting the plug (16) to the rod (17) is a screw connection.

9. A device as claimed in any of claims 6 to 8 wherein the
sealing disc assemblies (22, 23) each comprise a resilient member
sandwiched between a pair of parallel metal plates, the scaling
disc assemblies Dbeing adapted such that rotation of said rod.
(17) causes a reduction ih distance between the parallel metal
plates of the sealing disc assemblies, thereby increasing the
diameter of the respective resilient member such that the
resilient member circumferentially abuts against the main inner

well in an interference fit.

10. A device as claimed in any of the claims 6 to 9, wherein the
resilient member of the sealing disc assemblies (22, 23) is a
resilient disc of a diameter slightly greater than the diameter

of the bore of the main.



