NMETHOD OF AND APPARATUS FOR REPAI RI NG DRAI NS AND UNDERGROUND PI PELI NES Thi s
i nvention concerns a nethod of and apparatus for use in repairing drains
gnd under gound pipelines, that is.to say fromsnall to relatively

| ar ge* di anet er hi gh pressure or other pipe work, 5 usually under RORIFD
encl osed in sone surroundi ng material. such as concrete, and intended to
cgnyvey fluids, such as potable water, waste water, certain seni solids, and
sori-ds suspended in fluids,.or gases. Various devices have. al ready been

proposed 10 for propul sion through undergrbumd drains and pipe- lines for
vari-ous purposes. For instance arrangenents * have been devi sed which
progress scrapers, corers, probes, obturators and the |i ke al ong and
t hr ough . -2- pipes, e.g. to predeterm ned positions for performng

predet erm ned operations. Insofar as to repair of drains and the like is
concerned, however, arrangenents as so far proposed have been suitable only
for 5 stopping up relatively trivial |eaks. Thus, ror exanple, it has been
proposed to provi de an arrangemnent

METHOD OF AND APPARATUS FOR REPAIRING °  °
DRAINS AND UNDERGROUND PIPELINES

This invention concerns a method of and
apparatus for use in repairing drains.and undergound
pipelines, that is to say from small to relatively
large-diameter high presﬁure or other pipe work,

5 wusually underground or enclosed ih some surrounding
material such as concrete, and intended to convey
flgids, sucﬁ as potable watér,~waste water, certain

semi solids, and solids suspended in fluids,. or gases.

Various devices have already been proposed

10 for propulsion through undergroﬁnd drains and pipe=-
lines for various purposes. For instance arrangements
have ﬁeen devised which progress scrapers, corers,

probes, obturators and the like along and through

G



the formof a carriage which is noved along the pipe of a drain and
ich has a surrounding cover sheet which is expanded radially into contact
‘th 10 the pipe at each side of the leak (which may for instance be at a *
onventional joint between two adjacent pipe sections). This having been
achi eved, grout is punped through a radial epening in the cover -sheet so as
.to flowinto the leak, and this eventually 15 sets and seals the leak. As fF
has al ready been nentioned, this proposal in general can be used only in
relation to relati,vely trivial or snmall=d&fects in the pipework. It would"
not be possible to use it, for exanple, in relation 20 to major collapse or
di sintegration of part of a pipe run, whether at a joint or otherw se,
since by its very nature, it can be used only for the introduction of quite
fluid groptipeahi ehewi o merrdetemmined Ptes%ti/ﬁnei £8Ti ReRiPrB A gaps or
joints in the pipework being -3- repaired, ang whi ch are subject to
sl unpi ng. Predefesramined renRtiens. i ftRsefar pre &8 FPBPde °F nethod of, and

apparatus for use in, the repajir of _
drains and the like is concerned, however, arrangements

as so far pro#osed hafe been suitable only for

-5 stopping up relatively trivial leaks. Thus, tor
example, it has been prop&sed to provide an arrangement
in the form of a carriage which is moved along the
pipe of a drain and which has a surrounding cover
sheet which is expan&ed radially into comntact with

10 the pipe at each side of the leak (which may fér
instance be at a conventional joint betﬁee; two
adjécent pipe sections). This having been achieved,
grout is pumped through a radial opening in the cover
sheet so-as to flow into tho leak, and this évpntualli

15 sets and seals the ieak,

As has already been mentioned, this proposal

in general can be used only in relation to relativel?
trivial or small defects in the pipework. It would
not be possible to use it, for example, in relation

20 to major collapse or disintegration of part of a
pipe run, whether at a joint or otherwise, since by
its very nature, ;t cén be used only for the 1ntroduétion
of quite fluid grouts which will remain more or less

in situ in narrow gaps or joints in ‘the pipiwork being



drains and ot her pi pel i nes whi ch, although they can, it desired, be used .‘K
ror repairing relatively mnor derects, can be enployed effectively for -
repairing and/or restoring very large and significant defects, such as
col I apse and/or disintegration of substantial |engths thereof, to the
extent of replacing the 10 defective portion. Wth this object in view, the
phesent invention provides, as.a first aspect thereof, a nmethod of
réﬁ%iring a defect in a drain or other pipeline which conprises drawing a
tubul ar ejector body into said 15 drain or pipeline to a position such that
the |l eading end and the trailing end of saifl ®ody are di sposed respectively
to one side and to the other side of the defect, in register with
respective relatively intact portions of the -drain or pipeline, sealing
said leading 20 end and said trailing end relative to their respective

rel atively i ntapainad, @rd ofhich apej subjepfptei ALuBPLPEr| ating respecti ve
sealing rings disposed around the -4- body at or near said ends,

suppl ying a mul ti- GonRanent, SSEtiRY SOIBONEYiEehbEo8l £8! P BadaR) that
a method of, and apparatus for use_in, the repair of
drains and other ﬁipelines which, although they can,

5 if desired, Be used tor repgiring-re;atively minor
derects, can be employed erfectively for repairing
and/or restoring very larée and significant det'ects,
such as collapse and/or disintegrétion of substantial

lengths thereof, to the extent of replacing the

10 defective portion.

With this o?ject in view, the present invenfion
- provides, as. a first aspect thereof, a method of
repairing a defect in a drain or other pipeiine which
comprises drawing a tubular ejector body into said
15 drain or pipeline to a position such that the leading
end and the trailing end of said body are disposed
respectively t§ one side and to the other side of the
defect, in register with respective relatively intact
portions of éhe drain or pipeline, sealing said leading
20 end and said trailing end relative to their respective
relatively intact poftions of the drain ér pipeline by

inflating respective sealing rings disposed around the



ponents nmi x in said body and are ejected thereby into the defect, and
¢reafter displacing the 5 ejector body along the drain or pipeline (e.g.
nmeans of an attached rod or cable) prior to conplete setting of said
conpound but whilst it is in a coherent condition. ‘Preferably.during the
di spl acement the inflatable 10 sealing rings are manipulatively deflated so
as to taper to nothing, the residual setting conpound thereby ensuring ndyf
flow restrictions in the repaired drain or pipeline. It desired, the
- ej ector body may be progressed 15 stegynse t hrough the drain or pipeline
fromdefect to defect, thereby carrying out as many repairs as nay be’
required to renovate an entire drain or pipeline run. To facilitate
movenent of the ejector body into position, and to shift away any debris

i MY G20 DS Slestled it RO | AU PIriHE 4°h8EE1-BoRBHRESTEY O

drawn throu aln or pipeline so as to traverse defect, prior

to 'ntrodgsmE Ob oldpBuide HP tHY Wi o c ¥ G5&d§ | ¥6! ¥ngychtdebris may be
renoved by hig pressure water or sand jetting. .
components mix in said body and are ejected thereby
into the defect, and thereafter displacing the
5 ejector body along the drain or pipeline (e.g. by
means of an attached rod or cable) prior to cémplete
setting of said compound but whilst it.is in a
coherent condition, |
Preferably during the displacement the inflatable
10 sealing rings are manipulatively detlated so as to
taper to nothing, the residual setting coumpound thereby .

ensuring no flow restrictions in the repaired dféin

or pipeline.’

Ir desired, the eéjector body may be prbgressed
15 stepwise through the drain or pipeline from defect to
defect, thereby carrying out as many repairs as may be

required to renovate an entire drain or pipeline run.

To facilitate movement of the ejector body into
position, and to shift Away any'debris'which may be .
20 present at the location of the defect, a reamer may be

drawn through the drain or pipeline 8o as to traverse



Moreover, a reanmer or the reamer may be drawn 5 through the drain or (19
pipeline-so as to 'traverse the repaired defect or defects, after renoval of
t,he ejector body and during or after setting of the setting conpound, so as

to ensure circularity of the repaired drain or pipeline section. 10

Before and during the performance.of the repair, scanning neans nay be

| oduced into the drain or pipeline to enable the repair operations to be
obServed, e.g. by television or other neans such as fibre optics apparat us.
15 . During the performance of the repair, mechanical, electronic and/or
conput eri sed equi pment nay be used to |ocatg gnd relocate the repair site
and to nonitor and record the repair operation. The invention includes, of
course, a drain or 20 pipeline which has been repaired by the nmethod as

af or esai d. A second aspect of the invention provides apparatus for use
in repairing atisf atéfddt A pirtom to Phpeodaetionpofsithg ageeiteat or body of
tubul ar. configuration adapted to enable it to be drawn or

body. - Alternatively such debris may be removed by

high pressure water or sand jetting.

Moreover, a reamer or the reamer may be drawn
5 +through the drain or pipeline so as to traverse the
repalred defect or defects, after removal of thé
ejector body and during:or after setting of the
setting compound, so as to ensure circularity of the

repaired drain or pipeline section.

10 Before and during the performance of the repair,
scanning means may be introduced into the drain or
pipeline to enable the repair operations to be
observed, e.g. by television or other means such as

fibre optics apparatus.

15 - During the performance of the repair, mechaniéal,
electronic and/or computerised equipment may be used
to locate and relocate the repair site and to hOnitor

and record the repair operation.

The +invention includes, of course, a drain or
20 pipeline which has been repaired by the method as

aforesaid.



ot her

. pyshed into a drain or pipeline to such a position that the | eading end
nd/the trailing end thereof are disposed respectively to one side and to
side of the defect, respective inflatable sealing rings disposed
ound said body at or adjacent 10 said ends, '
air or liquid) under pressure to be supplied to said sealing rings for

I nflating them and ducts for supplying the com ponents of a

mul ti - conmponent setting conpound i ndivid-
body so as to m x there- 15 in, the body having a plurality of ejector
openings for pernitting ejection of the fi»ed setting conpound thereon
around the outer curved surface of the body, between the sealing rings.
construction of the ejector body is prefer- 20 ably such that it conprises
bore for the reception and mixing of the setting conpound

a centra

.conponent s, saif $9RAR%| agpeet cofnkRe| ﬁgvam*ﬁoa provdides; of.

axially-directed
curved surRRaFay

of m xi ng ele f&#ﬁ“éﬁhﬁr 3 LgaangBLLQgrn%gdyno&ptd%ular

5

10

15
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configuration adapted to enable it to be drawn or
pushed into a drain or pipeline to such a position
that the leading end and the trailing end thereof

aré disposed respectively to-;ne side and to the

other side of the defect, réspective inflatable
sealing rings disposed around said.body at or adjacent
salid ends, means enabling fluid (i.e. air or iiquid)
under pressufe to be supplied to said sealing rings
for inflating them, and ducts for supplying the com-
ponents of a multi—compqﬂent setting compound individ-
ually to thé.interior of said body so as to mix there-
in, the body having a plurality of ejector openings
for permitting ejection of the mixed setting compound
thereon around the outer_curved surface of the body,

between the sealihg rings.

The construction of the ejector body is prefer-

ably such that it comprises a central bore for the

reception and mixing of the setting compound components,

said central bore connecting with a plurality of

means' enabl ing fluid (i.e

ually to the interior of said

1Paﬁ§g es fromwhich radial outlets | ead. to the outer

dage in Fereifipgl apdedesdy MR e a succession



5.conmponents. To enable the ejector body to be constructed, as desired, to(izs
any practical lendth according to the drain or pipeline defect to be ’
nepaired, it preferably conprises two end sections, substantially 10 of
simlar configuratiton, arranged in reversed relative disposition. Then, any
desired practical nunber of further sections may be provided between these
ends -sections to achieve the desired overall |length of the body. 15 . For
drawi ng the body through a drain or pipeline, the | eading end thereof is
conveniently provided with an eye for attachnent of a cable thereto. -
Further the leading end is preferably tapemed to facilitate its entry into
relatively intact pipewrk after 20 traversing a col |l apse. The apparatus
of the invention preferably further includes a reaner assenbly for
drawi ng through the pipeline or drain, before repair thereof using the

ej ector body, a h ir. ; rat af. £ ' tion

preferably 5 f%rpgéfg%yié?:‘?éggsgahf’é‘%g%ﬁgsssErggm\?vg’t%g'rc sal*n% Jae]t [Bﬁ.}%ﬂ’@g
lead to thé outer curved surface of the body., This
central bore maf accommodate a succession of mixing

elements which impaii a swirling motion to the

5 components.

To enable the ejector body to be_éonstructed. -
ag desired, to any pfactical length according to
the drain or pipeliné defect to be repaired, it
preferably comprises two enq sections,fgubstantially
10 of similar configuration; arranged in reversed
relafive disposifion. Then, any desired practical
number of further sections may be provideé between

these end'sections'to achieve the desired overall

length of the body.

15 For drawing the body through a drain or pipeline,
the leading end thereof is conveniently provided |
with an eye for attachment of a cable thereto. Fu;ther '
the leading end is preferably tapered to facilitate
its entry into relatively”intaetlpipework after

20 travarsing a collapse.

"The apparatus of the invention preferably



edui ppent for introduction into the pipeline or drain for descaling or

( ng of the surfaces. adjacent to and at the side of areas to be - .
red. The invention will be described further, by 10 way -of exanple, i
with reference to the acconpanying drawi ngs, in mhlch - Fig. Lis a

di agrammatic part-section side el evation, illustrating a preferred

enbodi nent of the drain or pipeline repairing apparatus according 15 to thg?
invention; Fig. 2 is a diagrammatic cross-section taken on the line Il-11

of Fig. 1; Fig. 3 is an enlarged detail of one of the sections of the

apparatus of Figs. 1 and 2; Fig. 4 isg diagrammatic part-sectional side
elevation illustrating the apparatus of Figs. 1 and 2 drawn into position
in a drain or pipeline as a first stage in repairing a defect in the
latter; 5 Fig. 5is a view conparable with Fig. 4 but illustrating a

subsequent eg}36r Ankhade®Pd redimd st Pr ¢t P@bawengFig. 6 is a view
conparable with Figs. 4 and
through the pipeline or drain, before repair thereof .

using the'ejector body, and/or after such repﬁ;r.

The apparatus of the invention preférably
5 further includes high pressure'water/sand Jetting
equipment for introduction in%o the pipeline or
. drain for descaling_or cleaning pf the surfaces .

adjacent to and at the side of areas to be repaired._

The invention will be described further, by
10 way of example, with reference to the-accompanying

drawings, in which:-

Fig. 1 is a diagrammatic part-section side
elevation illustrating a preferred embodiment of
the drain or pipeline repairing apparatus according

15 to .the invention;

Fig. 2 is a diagrammatic cross-section taken

on the line II-II of Fig. 1;

Fig».B is an enlarged detail of one of the

sections of the apparatus of Rigs. 1l and 2;



5, but showi ng the drajn or pipeline repair conpleted 10 and the apparatus
being withdrawn; Fig. 7 is an enlarged side elevation illustrating one of-
t.he mixing el ements present in the apparatus of Fig. 1, Fig. 8 is a front
view, taken framthe |eft-hand side considered in relation to Fig. 7, of
the mxing element of Fig. 7; Fig. 9.s a rear view, taken fromthe right
hagd side considered in relation to Fig. 7, of the mxing elenent; and

- 10 - Fig.10 is a diagranmatic sectional side elevation illustrating a
reamer assenbly, which may be included in the apparatus of the invention,
bei ng drawn through a drain or pipeline at@ -t has been repaired, the 5
scale of this figure being slightly larger than that of Figs. 4, 5 and 6.
Referring firstly to Figs. 1 to 3 of the drawings, a preferred enbodi nent
.of the drain or pipeline repair- ing of the invention conprises an ejector
body, . indicated igenkrisl s Bjagneumstdcepes tmseastdiorad, sddbse overal |

elevation illustrating the apparatus of Figs. 1
and 2 drawn into position in a drain or pipeline as

a first stage in repairing a dgfeot in the lattgr;

5 Fig. 5 is a view comparable with Fig. 4 but
illustrating a subsequent stagé in the repair of the

drain or pipeline;

Fig. 6 is a view comparable with Figs. 4 and
5, but shéwing the drain or pipeline repair completed

10 and the apparatus being withdrawnj;

Fig. 7 is an enlarged side elevation illustrating
one of the mixing elements present in the apparatus

of Fig. 1;

. Fig. 8 is a front view, taken from the left
15 hand side considered in relation to Fig. 7, of the

mixing element of Flg. 7;

Fig. 9 is a rear view, taken from the right
hand side .considered in relation to Fig. 7, of the

mixing element; and



cpﬂf'guration Is cylindrical or tubular and which is cqonposed of two

. secti-ons 22, 24 of which one is shown in nore detail in Fig. 3. These:two -
Ssections 22, 24 are substantially identical in form and are disposed 15 in*

reversed disposition, end-to-end, relative to one another. They may be, -

for exanple, of metal, or a noulded plastics material, preferably the -

| atter so that they may economically be discarded after a small nunber of W

uses of the apparatus. The sections 22, 24 are 20 preferably of flexible

material to enable themto be used in curved drains or pipelines. Each

of the tubular sections 22,.24 has a relatively wide main bore portion 26

extendi ng fromone end thereof and nngFHb'Tnto a narrower portion 28

having a threaded portion 30 acconmpdating a 5 connecting bush 32 whereby

the two sections are coupled together. The nain bore portion 26

Shown 1n Frg. 7HLE- 30018 s sheeibe R A Y Gt a] $TUgLe10%aRERR, 2 BT
fggbeggfceﬁm.%sawag 2% danfed GHEGHENY | Alnidf RSy e 22AQTHRGA! I NO 2
in the apparatus of the invention, being drawn through
a drain or pipeline after it has been repaired, the
5-scale.of this figure being slightly larger than that

of Figs. h, 5 and 60

Referring firstly to Figs. 1 to 3 of the drawings,
a preferred embodiment of the drain or pipeline repair-
iné of the invention comprises an_ejector body, indicated
10 generally by the reference numeral 20, whose overall
configuration is cylindrical or tubular and which is
composed of two sections 22, 24 of which one is shown
in more detail in Fig. 3. These two sections 22, 24
are substantially identical in form, and are disposed
15 in reversed disposition, end~to-end, relative to one
another, They may be, for example, of metal, or a
moulded plastics material, preferably the latter so that
they may economically be discarded after a small number
of uses of the apparatus. The sections'zz,'zh are
20 preferably of flexible material to enable them to be

used in curved drains or pipelihes.

~



to the fitting of a valve into a bicycle tyre inner tube), this valve 40
and the 15 surrounding inflatable ring part being a push sealing fit in a
radi al opening 42, In the'body section, |leading to an axial inflation
passage 44. Adjacent the inflatable ring 38, disposed in a groove defined
bedween two circunferential ridges 46 is a respective 20 O-ring 48. At its
i nner end, the wi-de main bore portion 26 connects with a plurality of
radi al passages - 12 - 50 which communi cate with a correspondi ng array
of axial setting-material passages 52 which i« llr«@a connect with a-

mul titude of radial outlets 54 which open to the outer curved surface of
the body 5 section. At the trailing end of the body, which is provided by
the section 22, an end plate or manifold 56 is bolted thereto and this
enmbodi es a coupl i n@aicdy ofufille thhular sewtionrs 32neR4l hgsphe nuneral 58, 10

whi ch may be of sectional extensible construction
relatively wide main bore portion 26 extending from

inflatable ring 38 fitted with an inflation valve 40 (in a manner simlar @

one end thereof and mérging into a narrower portion
28 having a threaded portion 30 accommodating a

5 connecting bush 32 whereby the two sections are coupled
together. The main bore portion 26 accommodates a
succession of mixing elements 54 of which the details
are shown in FPig. 7, 8 and 9 and will be described

later.

10 Adjacent one end, each body section has a
circumferéntial recesé 36 accommodating a respective
inflatable ring 38 fitted with an inflation valve 4o
(in a manner’similar to the fitting of a valve into
a bicycle tyre inmer tube), this valve 40 and the

15 surrounding inflatable ring part being a push seéling.
fit in a radial opening 42, in the body section,
leading to an axial inflation passage 4i4. Adjacent
the infiafable.ring 38,‘disposed in a groove defined
between two ciréumferential ridg§§ 46 i? a respective

20 O-ring 48.

At its inner énd, the wide main bore portion

26 connects with a pluraiity of radial passages °



ich serve to supply the conponents of a nulti conponent (e.g.

onponent) setting conposition, for instance an epoxy resin and a“
ardener, to the main bore portion 26, and to supply conpressed air 15 to =

the inflation passage 44. As shown in Figs. 7 to 9, 'each of the m xing

el ements 34 disposed in the main bore portion 26 is of circular formin end.

view, so as to be a snug sliding fit in the bore portion 26, but is 20 )z
shaped at its rear end to provide angled surfaces 62, 64 neeting on a B
dianetrical line 66 along which is a seripgs Of holes 68, 70, 72 and 74. At
its front end, THAE elenent 34 is of conplenentary - 13 - angled
configuration, as at 176 in Fig. 7, to interfit into the rear end of the

next adj acent said mxing elenent 34, but is formed with a generally square

recess 17850 nyRivhi ¢bminiaikaites witt @ hrapsdpdnddwg adpay magi nary
dianetrical line which is at right angles to the line 66. It will thus be

appreC|atedfthﬁialhbataahgngambﬁﬁqm%paskugésn52fwhbeOibetarﬁree space
(defined by the respective recess

.connect with a multitude of radial outlets 54

which open to the outer cqrved eurface of the body

5 asection.

At the trailing end of the body, yhich is
provided by the section 22; an end plate or manifold
56 is bolted theretoland this embodies a coupling
for supply dﬁcts, indicated generally by numeral 58,
10 which may be of sectional extensible comnstruction,
and which serve te'supply the components of a multi -
component (e.g. two-compoeent)_setting composition,
for instanceé an epoxy resin and a hardener, to the
main bore portion 26, and to supply compressed air

15 to the inflation passage 44,

As shown in PFigs. 7 to 9, each of the mixing
elements 34 disposed in the main bore portion 26
is of circular form in end view, so as to be a
snug sliding fit in fhe bore portion 26, but is
20 shaped at its:rear end to provide angled surfaces
62, 64 meeting on a diamgtrical line 66 along
which is a series of holes 68, 70, 72 and 74. At

its front end, the element 34 is of complementary



178) between each adjacent pair of the m xing elenments 10 34, and that the
holes 68 to 74 areé generally in a disposition approximating to a helical
gonfiguration, so-that liquid material passing through the successive

el enments 34 fromfree space to free space will- be caused to swirl, and good
m.xing is achieved in the 15 free spaces. At the |eading end of the body,
whj,ch is provided by the section 24, a tapered head 76 is bolted thereto,
and this is provided with an eye 78 whereby a cable 80 (see Figs. 4 to 6)

may be connected thereto. 20 Figs. 4,19 and 6 illustrate the nmethod -
of using the apparatus as so far ‘described for the repair of a defect in a
drain or pipeline 82, this defect being illustrated as being a collapse

of a portion of two adjacent drain or pipeline sections 84 and 86 in reg-
ister with thengded cppfiguradiemet wecat k726 tire Bdgerl, ttat a | arge part of
t he drain_or_gipel%ne? aiomegy,as the ground thereabove, has been washed
away, as indi ¢8tegfat dptogthergeaay fand jafy the nemhiadjagent visua
inspection of the ghalRe eiRuady B, Sk 1% FBamea Vi b5 lenerally
square recess |78 into whieh-the holes 68 to 74 open
5 along an imaginary.diametriéal line which is at
right angles to the line 66. It wiil thus be ’
appreciated that this arrangewment provides for there
to be a freé space (defined by the respective recess
|78) between each adjacent pair of the mixing elements
10 34, and that the holes 68 to 74 are generally in a
'disposition approximating to a-helical configuration,
so that liquid material passing: through the successive
elements 34 from free space to free space will be

caused to swirl, and good mixing is achieved in the

l5 free spaces.

- At the leading end of the body, which is provided
by the section 24, a tapered head 76 is boited thereto,
and this is provided with an eye 78 whereby a cable 80

(see figs. t to 6) may be connected thereto.

20 Figs. 4, 5 and 6 illustrate the method of using
the apparatus as so far described for the repair of a

~defect iﬁ a drain or pipeline 82, this defect being



it television or other inspection equipnment (not 10 shown), the cable
s’ 'threaded through the drain or pipeline 82 froman appropriate ~*
ation such as an inspection chanber (not shown) to one side of the
-defect 88, 90 and this is connected to the eye 78 of'the body 20, the
| atter being registered with the 15 drain or. pipeline at a suitable
| ocation (again for instances an inspection chanber, not shown). There-
upon, the body 20 is drawn along the drain or pipeline 82 to the position
illustrated wherein its | eading end and i&ﬁltrailing end are to each side
of the defect 20-88, 90, sections of ductimg 58 being added as appropriate
Al ternatively or supplenmentarily, the body can be noved al ong the drain or
pi peline by the use of interconnecting rods. - 15 -*Upon the Fig. 4
position bej | d, thesducti ' e essed air o
hydraul i c |#%%9€%g% y“?oggﬁg& ;L}' %Igl;i(%'lﬁaﬁ %3?% %&E#e&r ﬁlgggg to inflate
them as shoyiljdfekk Jarg1h8EBphd 163N 60 13 Jdl S UnE b th Ifeggal the
Side o efect 88, 90. If,

drain or pipeline 82 at eac t he as soneti nmes
ister with the usual joint therebetween, to the extent

that a large part of the drain or pipeline, as well
5 as the ground thereabove, has been ﬁashed away, as

indicated at 88, 90,

For effecting the repair, after visugl inspection
of the drain or pipeline, o.8. by means of closed
circuit television~or other inspection equipment (not

10 shown), the cable 80 is threaded through the drain or
pipeline .82 from an appropriate 19cation such as an '
inspection chamber (ﬁot shown) to one side of the
defect 88, 90 and this is connected to the eye 78 of -
the body 20, the latter being registered with the
15 drain or pipeline at a suitable location kagain for
instance, an inspection chamber, not shown). There-
upon, the body 20 is drawn along the drain or pipeline
82 fo the position illustrated wherein its leading
_eﬁd and its trailing end are fo each side of the defect
20 88, 90, sectiong of ducting 58 being added as appropriate.
Alternatively é¥ supplementarily, the body can be

moved along the drain or pipeline by the use of

interconnecting rods.,’

N
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may be the case, the defect should register with or be disposed closely
adj acent ' to a junction or side connection-to the drain or pipeline 82, thi
jsunction or side connection will be blocked off using a bag.(not shown)  ~
whi ch can be inflated fromthe sane conpressed air or.liquid source.
Sealing of the drain or pipeline 62 having been achieved, the conponents of
ao-conponent setting 15 conposition is rapidly punped, in accurately
nmetered quantities, and at high pressure, through the ducting, separately
to the manifold 56 to enter the main bore por{ion 26 separately and mi X
therein as they pass through the m xing el enents 34. The conponents prefer-
20 ably conprise a resinous conpound and a hardener res- pectively, being

such that they will set to a relatively coherent mass preferably within two
or three mnutes amghorO the@ g MAFpIditidn Shéihg &ERNLbvERUERS depend- ing
on ambi ent- tenperatures and quantities injected,. - 16 - Accordingly,

the punpi ng-i Queftinze 58ctld BV (tPNa COVRPPEHE 6di 818f bechedraaniid v to
fill the defect 88, 90, as shown in Fig. 5 and the body 20 is allowed to
remain liquid supply to supply air or liquid to the rings‘38
‘ to inflate them as shown in Fig. 5 thereby to centre
5 the body 20 and to seal the drain or pipeline 82 at
| each side of the defect 88, 90. If, as sometimes
may be the case, the def;cf shounld register with or
be disposed closely adJ#éent to a'Junétion or side
connection ‘to the drain or pipeline 82, this junction
10 or side connection wiltl Be blocked off using a bag

(not shown) which can be inflated from the same

compressed air or.liquid source.

Sealing of the drain or pipeline %2 having been.

achieved, the components of a two-component setting

15 composition is rapidly pumped, in accurately metered
quantities, and at high pressure, through the ducting,
sepgrately to the manifold 56 to enter the main bore
portion 26 separately and mi# therein as they pass
through the mixing elements 34. The components prefer-

20 ably comprise a resinous compound and a hardener res-
pdctively, being such that they will aet to a relatively
coherent mass preferably within two or three minutes
and to a hard mass within six to eight minutes depend-~

ing on ambient temperatures and quantities injected,.



osition just sufficient time for coherence to be 5 achieved. Thereupon,
. shown in Fig. 6, the body 20 is drawn back along the drain or pipeline
82/by neans of the ducting 58 or by connected cable or rods (not shown) @
ich, of course.is dismantled or rewound appropriately. The noving body
20, as it is drawn 10 back, may deposit a thin |layer of the setting -
material on the interior of the non-defective drain or pipeline part, but \
this need not be a disadvantage. In practice, the inflatable rings 38 can
.be controlledly deflated or inflated durpég-t he novi ng-back of the body 20
so as to 15 ensure that there is a taper of the setting material surface,
mergi ng smoothly with the inner surface of the drain or pipeline 82, and no
step or obstruction is created. Upon withdrawal, the body 20 can be cleared
20 of sett iArgoauiipnsliyt, othe oppuapkmgsinpodvitedselidingacomposiddiorhar d, and
may be reused a nunber of times. The pipelines to the body remain full of

t he separ arcomponentslAis efécteddrapidivutoc8ipdumbeadetiestddfor Hhd do

not require to be cleared between operations, of course.
as shown in Fig. 5, and the body 20 is allpwed to remain

in position just sufficient time for coherence to be
5 achieved. Thereupon, as shown in Fig. 6, the body 20

is drawn back along the drain or pipeline 82 by means
of the ducting 58 or by connected cable or.rdds (not
shoun) which, of course is dismantled or rewound
appropriately. The moving body 20, as it is drawn

10 back, may deposit a thin layer of the setting material
on the interior of the non-defective draim or pipeline
part, but this need not be a disadvantage. 1In practice,
the inflatable rings 38 can be controlledly deflated or
inflated during the moving-back of the body 20 so as to

15 ensure that there is a taper of the setting material
surface, merging smoothly with the inner surface of the
drain or pipeline 82, and no step or obstruction is

created.

Upon withdrawal, the body 20 can be cleared
20 of setting composition components, provided they have
not set hard, and may be reused a number of times., The

pipelines to the body iemain full of the separately



As will be evident from Fig. 6, the nature of the repair which has been
achieved is a full’ restor- ation of the missing portion of the drain or

pi peline, and sinultaneous filling of any adjacent cavity in the adjacent
ground, earth or other surrounding environ- nent which, of course, has not
been general ly possible in non-man entry pipes with prior known drain
repair 10 proposal s whi ch have been suitable only for relatively snal
joint leaks and the |ike. O course, the method and apparatus as above

di scussed can, if desired, be used for such repairs if so desired. Turning
now to Fig. 10 of the drawngs, this 15 figu® +llustrates a practical
enbodi nent of a reaner which may be enployed in conjunction with the
~apparatus above described. This conprises,an air notor, indicated generally
by the reference nuneral 100, |ocated by one end in a tubular adapter 20
102 whose si zdeildveried: med inasy diampaund endbhardenencandaflg mo% which is
bei ng repai red and whi ch_has - 18 - its own inflatable circunferenti al
_ring 106 infl| ZLAYATES tfhiben d@arad tlzﬂweqlt HePeXatEPnAX| 9f | FOWFBRin the

i
As will be evident from Fig. 6, the nature
of the repair which has been achieved is a full restor-
5 ation of the missing portion of the drain or pipeline,
and simultaneous filling of aﬁy adjacent cavity in
the adjacent ground, earth or other surrounding environ-
ment which, of course, h;s not been generally possible
in non-man entry pipes with prior known drain repair
10 proposals which have been suitable only for relatively
small Joint.leaks'and the like. Of course, the method
and apparatus as above discussed can, if desired, be

used for such repairs if so desired.

Turning now to Fig. 10 of the drawings, this
15 figure illustrates a practical embodiment of a
reamer which may be employed in conjunction with
the apparatus above described.  This comprises an
air motor, ind;cated generally by the re}erence
numeral 100, located by one end in a éubular adapter

20 102 whose size is selected according to the size of

the drain 104 which is being repaired and which has

/



in or pipeline 104. The other end of the notor 100 has bolted thereon a
adyi ng and centring disc 108 serving rotatably to support, by a beating
, an internediate stub 112 with a shank 114 thereof slidably, but i
n-rotatably, engaged into a sleeve 116 secured to shaft 118 of the notor
100. A spring 120 abuts by one end agai nst a shoulder on the sleeve 10 116-~
and by the other end against a collar 122 on the stub 112 whereby the L4
latter is yieldingly | oaded forwardly in the axial direction away fromthe *
not or 100. Secured onto the front end 124, which is non- 15 round, of the
internmedi ate stub 112 is a boss 126, wherebyig cylindrical reaning t ool
128, which may be toothed at its front end away fromthe notor 100, is
secured to the stub 112 by way of a rear end disc 130 of the tool 128. I|#f-
turn a cleat 132 is rotatably 20 fixed axially to the boss 126, within the
tool 128, andsthwn didlaablé actwanit efentball rhggcabbeihBiattdoiphe reaner.
- 19 - The rear of the reanmer may be provided with a
of which serves to fix the reamer axially within the

drain or pipeline 104. The other end of the motor
100 has bolted thereon a steadying and centring disc
5 108 serving rotatably to support, by a bearing 110,
an intermediate stub 112 with a shank 114 thereof
slidagly, but ﬁon-rotatably, ;ngaged into a sleeve
116 secured to shaft 118 of the motor 100. A spring
120 abuts by one end against a shoulder on the sleeve
10 116 and by the other end against a collar 122 on the
stub 112 whereby the latter is yieldingly loaded
forwardly in the axial direction away from the motor

100,

Secured onto the front end 124, which is non-

15 round, of the intermediate stub 112 is a boss 126,
whereby a cylindrical reaming tool 128, which may be
toothed at its front end away from the motor 100, is
secured to the stub 112 by way of a rea{ end disc 130
of the tool 128, In turn a cleat 132 is rotatably

20 fixed axially to the boss 126, within the tool 128,
and this enables attachment of a hauling oabie'ljb

to the reamer,



roaddi ng connector to faC|I|tate pushing through a drain or pipeline and (g;)
al so wi thdrawal as may be necessary, in cases where pulling through may be
§ inpracticable. Connected to the rear end of the air notor 100 is a fluid
supply duct arrangenent 136 whereby air or liquid can be supplied (a) to
the inflatable ring 106 for arresting the reamer in the drain or pipeline
1Q§}10 and (b) for driving the notor 100 so as to rotate the tool 128. This
reamer may be used either before use of the apparatus already described, or
after the use of such apparatus, or both. As has already been expl ai ned,
15 usually an internal inspection will be_mgde of the drain or pipe line
104 to determ ne what repair(s) may be necesSary, for exanple by use of
closed circuit television scanning. |If this should reveal the pres- ence
of any obstruction, such as debris fallen into 20 and | odged in the drain

or pipeline, or ethﬁﬂaieaﬁtbertEHCbea&ebbﬁh? m&omﬁﬁwﬂakdfﬁitﬁfﬁfOpenlng
of the drain or pipeline, or the fact that the shape of the drain - 20 -
rodding connector to facilitate pushing through
a drain or pipeline and also withdrawal as may be
necessary, in cases where pulling through may be

5 4impracticable.

Connected to the rear en&'of the air motor 100
is a»fluid supply duct arrangement 136 whereby air or
liquid can be supplied (a) to the inflatable ring 106
for arresting the reamer in the drain or pipeline 104

10 and (b) for driving the motor 100 so as to rotate the

tool 128,

This reamer may be used either before use of
the apparatus'already described, or after the use .
of such apparatus, or both. As has élready been exblained,
15 usually an internal inspection will be made of the
drain or pipe line 104 to determine what repair(s)
may be necessary, for example b? use of closed circuit
television scanning. If this should reveal the pres~
ence of any obstruction,ISuch as debris fallen into
20 and lodged in the drain or pipéline, or external matter
such as rocks projecting into the opening of the drain

or pipeline, or the fact that the shape of the drain



| pel ine has been deformed fromits intended round cross-section, the

r will then be drawn through the drain or pipeline, so as to pass and

r the region to be repaired, thereby preparing the drain 5 or pipeline @

" the repairing operation above described. After the repairing operation

has been effected (as has been shown at 138) the reanmer may then be drawn ~.
through so as to ensure that the inner cross- section is trued up, and if';;-
_desired a polishing tool 10 may be enployed in the place of the tool 128 ~
for polish- ing the internal surface of the _new y-introduced hardening
conpound. The invention is not restricted=t 89t e preci se details of the
foregoi ng exanpl-e and variation nay 15 be nmade thereto within the scope of
the following clainms. Thus, it will readily be understood that the ejector

body 20 may be ,adgpted . to he pushed thrqugh the. pipeline instead of being
pull ed as P PP ﬂﬁﬁﬂqﬂﬂgﬁd? ?ﬁ?egtgﬁﬁv gEgOR"EﬁF?QPyr? ruction
20 in the form.il |l ustrated, one or_nore.internmedi a sections y be
incorporatgaﬂﬁﬁﬁﬂﬂgiﬁqﬂ?tﬁ%ﬁlﬁﬁaT?5ﬁ§£££ %ﬁanZQGtggggﬁi%b@ggﬁggveralI body
length as TR QQain or pipgliné, so as to pass and elear_the

region to be repaired, thereby preparing the drain

5 or pipeline for the repairing operation above described.

After the repairing operdtion has been effected
(as has been shown at 138) the reamer may then be
drawn through so as to ensure that the inner cross-
seétion is trued up, and if desired a polishing tool
10 may be employed in the place of the tool 128 for polish-
ing the internal surface of the newly-introduced

hardening compound.

The invention is not restricfed to the precise
details of the foregoing example and variation wmay
15 be mﬁde thereto within the scope of tﬂe_following
cla;ms. .Thus, it will readily be understood that
the ejector body 20 may be adapted to be pushed through
the pipeline instead of being pulled as in the
described embodiment. It may be of unitary construction;
20 in the form_illustrated, one or more intermediate
sections may be incorporéted between the body sections

22 and 24 to achieve an overall body length as may be



- 21 --desired or dictated according to the extent of the repair to be 2.2
effected. The- body sections may, if desired, be produced as cheap ’

di sposi bl e plastics noul dings which can, if necessary, be discarded after 5
only one or two uses; noreovet they way be nade of flexible naterials for

use in curved drains or pipe- lines. The apparatus can, of course, be used
tQ repair all kinds of defects fromvery mnor cracks or leaks 10 up to
maj‘or col | apses as illustrated. The ejector body and/or the reamner

arrangenent may, if desired, be adapted to_bgypgositioned in and/or
progressed through the drain or pipeline by neans of a tractor which may be
driven pneumatically, electrically or in any other suitable way. - 22 -
CLAIM5S 1. -A nethod of repairing a detect in a drain or other pipeline

which conpri sgp A i Ufdiiled £E66F@InPOMlY tREOex8bH bR RN@I Pi peline
to a position such that the leading end and the trailing end of 5 said body
are di sposed rpRA% iteclbe terfyetéd de THEl body sections may, if
desired, be produéed as cheap disposible plastics
mouldings which can, if necessary, be discarded after
5 only one or two uses; moreover they may bé made of

flexible materialé for use:in_curved drains or pipe-

lines.

The appératus can; of course; be used to repair
ali kinds of defects froﬁ very minor cracks or leaks
10 up to major collapses as'illustrated. The.ejector body
and/or the reamer arrangeﬁent may, if desired, be adapted
to be positioned iﬁ and/or progressed through the drain
or pipeline by means of a tractor thch may be driven

pneumatically, electrically or in any other suitable way.



trailing eir relatively respective intact 10 portions of =
the drain or pipell flating res- pective®sealing rings disposed
around the body at or near 'said ends, supplying a nulti-conponent setting .
conpound to the ejector body so that its conponents mx in said body and \=f
are ejected thereby into the 15 defect, and thereafter displacing the

‘ej ector body along the drain or pipeline prior to conplete setting of said

) ot her—si , toregister with res- pective relatively
-\J pfact pogmm"mtl !Hﬁ!gmtn or pipeline, sealing said | eading end and sai d

conpound, but whilst it is in a coherentagaondition. 2. A met hod as
claimed in claiml| wherein,during 20 the displacenent, the inflatable
sealing rings are - 23 - deflated so as-to create taper on the setting

compound. 3. A nethod as clained in claim1 or 2 wherein the ejector body
i s progresgeAzMsepw se through 5 the drain or pipeline fromdefect to
defect, carry- 1ng..out a respective repai.r at each said defect.
1, A method of'fepairing a defect in ﬁldrain Ar'
ofher pipeline which éompriées draﬁiné a'fubular
ejector body into said drﬁin 6r pipeline to a position
such that the leading end and the tréiling‘eﬁd of
5 said body are disposed resbec;ively to one side and
the othér side of the defect, to.register with res-
pective relatively inféct portidns of the dfain or
pipeline, sealing said leading end and said traiiing
end rélative fo'their relatively respective intact
10 portions of the drain or pipeline by inflating res-
pective seé;ing ring; disposed around the body at or
néar éaid eﬁds, supplying a mulfi-component setting
compound to the ejector body so that its components
mix in said body and are eJected thereby into the
15 defect, and thereafter diéplacing the ejector body
along the drain or pipeline prior to complete setting
off said compound, but whilst it is in a coherent

condition,

2.. A method as claimed in claim 1 wherein,during

20 the displacement, the inflatable sealing rings are



F .

4. A nmethod as clainmed in claim1, 2 or 3 wherein a reaner_is drawn throug

the drai'n-or pipeline'so as to traverse the defect, prior to 10
“introduction of the ejector body. 5. A nethod as cl ai mlllmmmlﬁmd' ng

claimwherein a reaner or the reanmer is drawn throug

pipeline so as to traverse the repaired defect or defects, hft®r Yenmoval of

t\he ejector body and setting 15+-of the setting conpound. 6. A net hod as

cfMai nmed in any preceding claimwherein scanning neans is introduced into

the drain or pipeline to enable the repair operations to be observed. 7.

A method of repairing a defect in a drain Gr%ﬁ peline substantially as

her ei nbefore described with reference to and as illustrated in the

acconpanyi ng drawnngs 5 8. A draln or pipeline which has been repaired

by the net hod n recedin rat us use in

repairing a dé$ ? ¥ﬁga 8r3fng8 %eﬁgfl ?pﬁﬁn&qﬂﬁﬁ} l%t£%§ or body of

t ubul ar conflggggébggdgdapted to enable it to be

3. A method as claimed in claim 1 or 2 wherein
the ejector body is progressed stepwise through
5 the drain or pipeline from defect to defect, carry-

ing out a respective repair at each said defect. o

4, A method as claimed in claim 1, 2 or 3
wherein a reamer is drawn through the drain or
pipeline so as to traverse the defect, prior to

10 introduction of the ejector body.

5. A metﬁéd as claimed in any preceding cléim wherein
‘a reamer or the reamer is drawn through the drain

or pipeline so as to traverse the repaired defect or
defects, after removal of the gjector body and setting

15 of the setting compound.

6. A method as claimed in any preceding claim
wherein scanning means is introduced into the drain
or pipeline toienable.the repair operations to be

observed,



L]

Jyawn or pushed i'nto a drain.or pipeline to such a position that the .
hg end and tie—trai+ing end thereof are disposed respectively to one

[ and e of the defect, respective inflat- able sealing “
rngs d| 'ﬁmmlkm m @d body at or 15 adjacent said ends, neans enabling
fluid undér pressuresto+be supplied to said sealing rings for inflating —
them and ducts for supplying the conponents of a nulti-conponent setting B’i
conmpound individually to the interior of said body so as to mx therein, 2
.the body having a plurality of ejector openings for permtting ejection of

the m xed setting conpound therefrom areudd £he outer curved surface of

t he body between the sealing rings. - 25 - 10. Apparatus as clained in
claim9 wherein the ejector-body conprises a central bore for reception and

m xi ng of the setting conpound conponents, said central bore connecting

with a plur@kityAomedhiod lof repaixing e pletegbsinrandraishoradi al outlets
lead to the outer curved surface of the body. 11 Apparatus as clained in
claim9 or pidprehdne substantially as hereinbefore described )

-with reference to and as illustrated in the

accompanying drawings.

5 8, A drain or pipeline which has been repaired

by the method of any preceding claim,. -

9, Apparatus for use in repairing a defect.in a
drain or pipeline compfising an ejector hody of
tubular configuration adapted to enable'it to be

10 drawn or pushed into a drain or pipeline to such a
position that the leading end and the trailing end
thereof are disposed respectively to one side and
to the otﬁer side of the defect, respective inflat-
able sealing rings disposed around said body at or

15 adjacent said ends, means enabling fluid under
pressure to be supplied to said sealing rings for
infléting them, and ductg for supplying the components
of a multi-component setting cohpound individually
to the interior of said body so as to mix therein,

20 the body having a plurality of ejector openings for
permitting ejection of the mixed setting compound
therefrom, around the outer curved surface of the

body between the sealing rings{



&
the ejector body conprises two end sections, substanti
configuration, arranged in 10 reversed relative disposi
‘Apparatus as clained in claim11l wherein one or m)rej'f MNH‘" ’w
provi ded between said end.sections. 13. Apparatus as e
clajms 9 to 12 15 wherein an eye.is.provided on the Ieadlng end of the body
to_enable it to be drawn into the drain or pipeline. 14. Appar at us as
claimed in any of clains 9 to 13 wherein the | eading end of the body is
tapered to facilitate its entry into relatively intact pipewrk 20 after
traversing a coll apse. -26- 15. Appar at Uspgs._ clainmed in any of clains
10 to 14 wherein the central bore accommbdates a succession of m xing
el ements which inpart a swirling notion to the conponents. 5 16.
Apparatus as clained in any of clainms 9 to 15 further including a reaner
assenbly for dnay ng Appadrstiidthd NéDalihed Nen deBadmOy RhipekiRhe thleef or e
repalr t hereof using the ejector body, and/or after

ejector body comprises a central bore rfor reception

and mixing of the setting compound components, said
centrél bore connecting with a plurality of axially-
5 directed passages from which radial outlets lead

to the outer curved surrace of the body.

e

1l. &pparatus as claimed in claim 9 or 10 wherein
the ejéctor body comprises two end sections,
. substantially of similar configuration, arranged in

10 reversed relative disposition.

12. Apparatus as claimed in claim 11 wherein one
or more further sections are provided between said

end sections.

13. Apparatus as claimed in any of claims 9 to 12
15 wherein an eye is provided on the leading end of the

body to enable it to be drawn ihto the drain or pipeline.

1k, Apparatus as claimed in any of claims 9 to 13
wherein the leading end of the body is tapered to
facilitate its entry into relatively intact pipework

20 after traversing a collapse.



10

15

repair. 10 I7. Apparatus for use in repairing a defect in a drain or .

2li ne 4{) ippin
ustrat jmn'ﬁ"m'm” ,ﬂa
as claimed®*intcl aint 1/
herei nbefore described with reference to and.as illustrated in Fig. 10 of =

t he acconpanyi ng draw ngs.

erei nbefore described with reference to and as \
' of the acconpanying draw ngs. 18. Appar at us o
wther includ- 15 ing a'reaner substantially as

3

- 26 =

15. Apparatus as claimed in any of claims 10 to 14
whepein the central bore accommodates_a'succession
of mixing elements which impart a swirling motion

to the components.

16. Apparatus as claimed in any of claims 9 to 15
further including a reamer assembly for drawing

. -
or pushing through the drain or pipeline, before

repair thereof using the ejector body, and/or after

such repair.,

17. Apparatus for use in repairing a defect in

‘a flrain or pipeline substantially as hereinbefore

described with reference to and as illustrated in

Figs. 1 to 9 of the accomﬁanying drawings.

18. Apparatus as claimed in claim 17 further includ-
ing a reamer substantially as hereinbefore described
with reference to and as illustrated in Fig. 10 of

the accompanying drawings.




