2 CROSS REFERENCE TO RELATED APPLI CATI ONS 3[ 0001] The present
application clains priority fromUS application nunber 61/092, 715,

4f il ed August 28, 2008, the entire contents of which are incorporated
herein by reference. 5 FIELD OF THE | NVENTI ON 6] 0002] The present
invention relates to clanmping or restraining devices that are capable
7of being anchored or clanped within the interior of pipes. 8
BACKGROUND OF THE | NVENTI ON %—%9003{-1 is.comon for testing tools to
be utilized for testi ng t hiNT; F§T%‘F\"‘H %‘é’cgr 10wel ds provi ded on
pi pes. In addition, various |solat|on tool s are known, which are used
to llisolate a parti cul ar section of a pipe from anot her. Exanpl es of
such? t o6ROS&rREFERENCGE TI0 RELTEDCAPPRICATIORG Mber s 5, 844, 127 and
6,131,441 (the entire contents of these patents being 13i ncorporated
her e n gm i e&ﬁﬁgf&em'ag f63fon él&ﬂs%ruﬁﬂ?hoﬁ%é Qﬁﬁ:@at%h%ulﬁ%%%ﬂ@@ mt hl n

ap|£e 14anc reda nst the intefior wal pi

t ool ofiled August 9, é’r@@ﬁtth%ﬁ@tae pentenis of which #re i%ﬁ?fj?%ﬁt%be@%’é’g r?\'@f%&% eved
by neans of bolts and the like that deformresilient annul ar 16rings
such that the rings deformradially outwardly agai nst the pipe wall.
The 3 ooFELDODE THE THYENTIOM ed and anchored are able to withstand a

hi gh degree of displacenent pressure. 18[0004] Notw t hstandi ng the
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sabl rovi safety, a further clanp
or r7est¢fai?ietﬂ19 @@H@@dé@'&mpﬂ W'th'm@ewtﬁr@rtobplpé%tral n the tool in the
event that pressure is built up adjacent the 21tool. As will be
under st ood by persons skilled in the art, in situations where the

pr ess ur BACRGROUNI OFTFHEUNMENTION f or ce of the tool, the tool may be
violently ejected fromthe pipe. 23Thus, a restraint device would

of f & a@opg]g'tnt?@gdmrﬁ&PBP{fsm alng&upemmgﬁﬁl e?n%@mggfyaesio? al so

known i rovi nt al pipes in
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entire contents 270f these patents

be| Wy i H&Fﬁtﬂnhﬂwﬁbﬁéﬁeﬁ‘*ﬁ 18y andPpdrdtithe grise gerierte sl theseoraigitPeing:

these 28paL6Mked HePPbY AfereRiE) %s@eﬁbﬁ'&b&ﬁés tﬁE@‘é’f@':rﬁs@ﬁed Wr’tﬁm arpq;e and
designed t0 be anchored I1against the interior wall Jse'naépaqentg

pi pth sandisredrgripridhs interiopvpk el the Piggu e epissh H@r?é?f ?mth

Pr og£s SineanchdiRp sk isBdHidvad by thdaRs bf BINE aRd BR IRE tat LiETERY ha%rhent annular
3[ 0006] Anot her Tssue faced wth known jnter ngmcl %unq_g VI ces is
t

t hat® t hEyasoTeR aF Biedings defArmy EAdiaE ovtyafheqaits %% %Bfpe in
whi ¢n t peaiticRE® abi® 8fbhoruidire bble tawithstaid 4 High HeyR@of displacement pressure.

18  [0004] Notwithstanding the anchoring force provided by the aforementioned tools

19  themselves, it may be advisable to provide, for additional safety, a further clamp or restraint
20 device within the pipe to restrain the tool in the event that pressure is built up adjacent the
21 tool. As will be understood by persons skilled in the art, in situations where the pressure
22  exceeds the anchoring force of the toal, the tool may be viclently ejected from the pipe.

23  Thus, a restraint device would offer an additional support in such circumstances.

24  [0005] it is also known in the art to provide internal clamps to maintain two pipes in axial
25  alignment while welding such pipes together. Examples of such internal clamps are

26  provided in U.S. Patent Numbers: 4,463,938; 5,816,475; and 5,875,955 (the entire contents
27  of these patents being incorporated herein by reference). The devices described in these

28 patents comprise complex mechanical mechanisms that are designed to be anchored



5clanps utilize shoes that are biased against the internal pipe wall
and which are provided 6 with teeth to engage such wall. The teeth
provi de an added anchoring force to prevent 7translational novenent
of the device within the pipe. However, as will be understood, once
8the device is renoved, the marks |left by such teeth would result in
damage to the pipe 9interior and in sone cases |lead to a region of
Weakmes agdi HétQiﬁkﬂlﬁ]e'ﬁbmﬂB\df e@acéﬂﬂ mpés bmast iﬁséhoa:r such pipes irssbutting keangement.
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22t oget p‘%ﬂ%éi‘%?‘%’%ﬁ S%gé ldrteéloﬂf fag&%@fs{)row ded between the end

pl at és; foes. bel n 0 be noved radially
out war dltquqas t he end pI ates 25are ur ed toget her. 26[0014]1n anot her
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met hdd afstreiesdievideni ng a pi pe plug or 2i sol ation tool conpri si ng:

securing the pipe plug or isolation tool within a pipe at a desired
3position; and securing a restraint device as described herei nabove

w thdn 5RMNARE oOROHHECRIVENTPORSal d plug or tool. 5[0016]1n a further
aspect, the inventi on provi des an assenbly for isolating an internal
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16  be anchored within the interior of a pipe.

17  [0009] In one aspect, the invention provides a restraint device for anchoring within a

18  pipe having an inner diameter, the device comprising:

19 [0010] - first and second end plates, said end plates being adapted to be coaxially

20  aligned when in use;

21  [0011] - urging means provided on cone or both end plates for urging said end plates
22  together,;

23 [0012] - a plurality of shoes provided between the end plates;

24 [0013] - the shoes being adapted to be moved radially outwardly as the end plates
25  are urged together.

26 [0014] In anocther aspect, the invention provides a restraint system comprising one or
27  more of the devices of the invention wherein the one or more devices are positioned within a

28 pipe adjacent to a pipe plug or isolation tool. -



8[0018]- a first boss connected to the first end of the shaft;

9[ 0019] - a sleeve slidably and coaxially provided over the shaft, the
sl eeve having a first 10end and a second end, wherein the first end
of the sleeve is directed to the first end of the 1lshaft; 12[0020] -
a skcondl0838k sde apether asperle the invantion arayides gemethed phrestraipibg 21gipe plug o
and Secqggam%ﬁéon@&%ﬁr@ss@éﬁﬁ %@puBé W &R idoRioh kot WithRt ﬁﬁ&@f‘éjdeswed

bosses, 14the first annul ar posi |oned adj acent the first boss
and t he Rasiiondanteeausng @dagtramgéyice iag descrivap @@@wabphé wibindhgipipg sdjacent to
16L9022]$m@pmgqﬁqmﬁ93|Ilent seal i ng nenber positioned between the

first boss and the first 17annul ar body and a second resilient

seal i ng nmenber positioned between the second boss and 18t he second

anrul ar [9848E 197 8do8er agpsst. (hainveRioRrPreHeRs AR PISObisPRERG AR Kiemal

firgst angghfe®Ba piREUNhaasafbIgeomphsingOshoes being adapted to be
urged radially outwards when the device is in use; 21[0024]- a nut,

V|de t he secpo end o ft for, urging the sleeve t owar ds
o1 P8 Tlend of SORENSe robSi35p FRectatiier aspect . ¢ he
|nvent|on provi des an assenbly for isolating an internal 24segnent of
a 8 pe, [PBtBlassendfirgt boasmonsésigd t2thp o €hd obthkishseft, boss and a second
boss; 26[0027]- an annul ar body provi ded between the first and second
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fil0st orendeandrisesesd end.yitrmoiothe frspend efl the gleaye isidirepigd do &b@tféﬁmnﬁgif the
fr@m t hegpbir s boss towards the second boss, 2the tie rods bei ng
adapted to extend through the inner di anet er of the annul ar body and
3t hrough luralit of bolt hol es vi ded op sai d second boss;
41'60307 4 0&2(& at € ¥ Pﬂ@&s%ﬁﬁcé%%“lo tﬁﬁgr%% Aldne s §"%n a side opposite
to the annul ar 5body, the plate including a plurality of bolt holes
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17 annular body and a second resilient sealing member positioned between the second boss and
18 the second annular body;

19 [0023]} - a plurality of shoes provided between the first and second annular bodies, the
20 shoes being adapted to be urged radially outwards when the device is in use;

21 [0024] - a nut, provided at the second end of the shaft for urging the sleeve towards the
22 first end of the shaft.

23 [0025] In another aspect, the invention provides an assembly for isolating an internal

24 segment of a pipe, the assembly comprising:

25 [0026] - a first boss and a second boss;

26 [0027] - an annular body provided between the first and second bosses;

27 - a first and second resilient sealing members positioned on opposite ends of the
28 annular body and between the respective first or second boss;



11fol l owi ng detail ed description in which reference is nade to the
appended drawi ngs wherein: 12[0034]Figure 1 is a cross sectional view
of a restraint device according to an aspect of 13the invention
positioned within a pipe. 14[0035]Figure 2 is an end view of the
device of Figure 1 taken along the line 2-2. 15[0036]Figure 3 is a
cross sectional view of a restraint device according to an aspect of
16t he i qowasyi on posbluraitest tiwirddii xteddipy AEMARE firsbo¥E tdnardstRe ¥édohd 8bss,

i solgti ntooI s._known art 8[ 0037 4 i ros
sect Pondi® 11" Bie BEng diited B <xitie bl og Popr de st friukasefly S8T.se
wi t hBn ahrpugjea plREHIYEB 8pIFhaes profdedomsaid esond 8ods; onal vi ew of a
restraint device according to another 2laspect of the invention
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device of Figure 5 taken along'the |line 6- ure is a
cros8 séegy. a??aw'atﬁulr&wdm %P'H@BWP&P?RWWF@EQ%B@ éhentg? r%s i exiepaRtieiof
24t he invention positioned within a pipe and shown in use with a pipe
pl ugéas [603d}n | n i &pluedity. of 2bde3(dyidadthetes=n8hasstofd boss Jairthé plbted amk S
sectional views of another enbodi ment of the 26i nvention
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10 and 13 are partial cross sectional views of" anot her enbodi nent of
t he 8i nPlf ?W@S'F%@Sﬁb%?sde?'i Wgingitheerlate dt adiremionagis PpfishPchani sms.
3[0043] Figure 11 is an expl oded view of the device of Figure 10.
4[0044] Figure 12 is an end view of the device of Figure 10 taken

al ong t BRIEF ﬁES@BIEUONHDE)HﬁIDEEBNIDE&RI PTI O\I OF THE | NVENTI ON
6[0045]As used herein, the terns "clanp"” or "restraint device" or
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fricti onal | y 9anchoring there-within, against the internal wall of
such2pi [934IThe Figwehis 2erosd $dctioml diewcf alvestralnOukvide acsbringric en aspect of

vartlgustr%q%%gn B#ﬁfOﬁ% bithin W4 gde be understood that a nunber of

1lnodi fications o evi ¢ W Il be possible in relation to the

SIZ of whi ch, 12rel ates to the size of the pipe
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|nvent|on is illustrated in Figure 1. As shown, the l1l4device 10 of

t he 1 nvEWBBbn iFguse 3ia alerdsswactional deyiohe rastrainTrevicteadceringdo ag asgastwl i n
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17 art.

18  [0037] Figure 4 is a cross sectional view of two restraint devices of Figure 1 in tandem

19  use within a pipe.

20 [0038] Figure 5 is a cross sectional view of a restraint device according to another
21 aspect of the invention positioned within a pipe.

22 [0039] Figure 6 is an end view of the device of Figure 5 taken along the line 6-6.

23 [0040] Figure 7 is a cross sectional view of a restraint device according to an aspect of
24  the invention positioned within a pipe and shown in use with a pipe plug as known in the art.

25  [0041] Figures 8 and 9 are partial cross sectional views of another embodiment of the
26  invention incorporating pipe isclation and gripping mechanisms.



16The device conprises first and second, generally circul ar end

pl ates 14 and 16, respectively. 17Wen the device is in use, as shown
in Figure 1, the end plates 14 and 16 are arranged i n 18coaxi al
alignnment with the |longitudinal axis of the pipe 12. The end pl ates
14 and 16 have 19internal faces 18a and 18b, respectively, that face
each other, and oppositely directed 20external faces 20a and 20b,

respect fjoc2y. Figurenth phdiEsre bértlandoésGseaf shapviews ofiethotdet Bmbodi@ent of the
2ledges.22a.and 22b, .res ectlve The outer edges 22a and 22b are
genefal (eI ANFEFO o SRR SRR TGN n Fi qure 2) . As
|IIustrat ed in Figure 1, the di aneter of the internal 23faces 18a and
18b s I[@43] t hdrouadl i avRxplededyiewbthg derice piigged0a and 20b. This is
24achi eved by providing each of the outer edges 22a and 22b with a
bevel, PpdoA4pNd Figue 12 i tsgeiGidwéltlye davidecdt FRiETTIBkén sloh@ihe Niean2-tihe
external faces 20a and 20b towards the internal 26faces 18a and 18b,
respectively 27[0047] As will be understood, and as shown in Figure

1, the epdanEs QEséélﬁ‘ﬂéNchF?ﬁEW*@Eﬂﬁ@BﬁV' ce 10, are sized so as to be
slidably 1 ntroduced Into p| pe 12 to be tested. That is, the

29 h ) .
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i ncl Bdese angdrsipad tc have thecsanmuméatirent Thel isythddssteacedill beassd torrefegtd thper
| at f t

g;ggfeg%%em .@, gb sﬂ%ﬁ% g&gh bl totbginéeﬁxg% iR é)ldeéﬁ%]ltcgaé?rgob&llé

wi | |9 be anehdeng theciwityn, Zgeinsidhe ummlmu O sHchipipearThetimtvgnticnyill he nrmrmm

suchp Sh%ﬁééf@%n&eto%ﬁéf sdﬁgeélg'%ef'é?ﬁt Lw% Lﬁﬂe&%e HIERY rruﬁibaﬁ @f to the

size of t shoes and the size of e clrcunference of devi ce
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pl ayes F@é&e@% tHS Sidle 5ﬂlﬂagmﬂl|ﬁ1@hrﬁﬁtﬁe%vi&8‘iﬂo bEQkegxanmpl e, as wll be
appreci ated, l|larger dianeter devices may 6require a | arger nunber of

h Il al
o2, CTURAITPRH 4 Be T She PPl GEGR Lol 489B,
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shown in Figure shoes are
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edges 22a and 22b, respectively. The outer edges 22a and 22h are generally circular in end
22  view (such as shown in Figure 2). As illusirated in Figure 1, the diameter of the internal
23 faces 18a and 18b is less than the diameter of the outer faces 20a and 20b. This is
24  achieved by providing each of the outer edges 22a and 22b with a bevel, 21a and 21b,
25  respectively, which extends from or near the external faces 20a and 20b towards the internal

26 faces 18a and 18b, respectively.

27 [0047] As will be understood, and as shown in Figure 1, the end plates 14 and 16 of the
28  device 10, are sized so as to be slidably introduced into a pipe 12 to be tested. That is, the
29  maximum diameter of the end plates is less than the inner diameter of the pipe 12.

30 [0048] The device 10Q of the invention further includes a plurality of circumferentially
31  spaced shoes or “gripper plates” 24. In the embodiment of the invention illustrated in



16having a greater width (i.e. the neasurenent from one edge to the
opposi te edge neasured 17al ong the |ongitudinal axis of the device
when in use) than the inner surface 28. 18[0050]I n one aspect, the
outer surface 26 of the shoes 24 may be provided with 19grooves 32 as
shown in Figure 1. As will be appreciated by persons skilled in the
art, such 20grooves 32 would serve to assist the frictional
engagentivureaf 1 arite2, dxsucie siaga) 2vst to 2ike ar@ ghewR. 1 Howeverviakil basindesond bgd
furt ' t t he
22art. uBeRopeoERhleen a2l BuBH A Shet lab el BE BRIRR Shb MR alch o "oy
t he 8hoesmbdr mayrelrte R3pe sivé dkttie ahads a@dyhet gq;aeofdlﬁe gamfangncead thetdevise
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other type of device or material. In addition, it will be
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of the agci@s 24. 29[ 0051] The shoes or gripper plates 24 may be nade
of a In one exanple, 30 the shoes 24 are nade of al um num
in order to reduce t he wei ght of the device. The plates 3114 and 16
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shoes would m nimze the nark e to the i nner of the
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5[ 0052] Aleng tt@vlmgitndlﬁal@nswetr@ denige Zhen meusgiinao heliondrgutidnmer28 ncl udes a
plurality of bolts 34. 6In one aspect, the bolts 34 are generally ‘
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d plate 16) bolts are provid thr bol t
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using a fixed nut srte
14. 2 frictional engagement of the shoes wrth the pipe mternal wall when the device is in use and

25  engaged within a pipe. In one example, some or all of the aforementioned grocves 32 may
26  be provided with an O-ring or other type of device or material. In addition, it will be
27  understood that the degree of frictional contact can also be increased by increasing the

28 surface area of the outer surfaces 26 of the shoes 24.

29  [0051] The shoes or gripper plates 24 may be made of any material. In one example,
30 the shoes 24 are made of aluminum in order o reduce the weight of the device. The plates
31 14 and 16 may preferably be formed of a stronger material. The use of aluminum as the

32  material for forming the shoes 24 is also preferred as the shoes would minimize the marking
33  or damage to the inner wall cf the tube 12. The invention will be understood to encompass
34  various materials for forming the shoes 24 and/or the plates 14 and 16. For example, if the



131 n anot her enbodi ment, the bolts 34 can be replaced with threaded
shafts (not shown), 1l4permanently fixed to the plate 14, with

t hreaded ends of such shafts being inserted through 15the bolthol es
on plate 16 and wherein separate nuts are used to engage the shafts.
In either 16of these exanples, it will be understood that the purpose
of the bolts is to urge the two plates 1714 and 16 towards each
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pl at e have a planar surface. As discussed further bel ow
such_pl anar_surface may be preferred 22where a testing or isolatio

t ool 9i s[4%2he a?ﬁLFPP‘@H'rt 'ﬂ%lﬂf@s Agad Asthe dedeptbirtaeripsiyrisg agruraidy beq'tﬁé4
devi s;a_ Wi éﬁel almpwt:tbm? @gﬁs:w@e@ehéranﬁ&u@hmmﬂedn@w dRcespoahd ok cﬁéirﬁt@rencef

I nve 1 O | us al e | n use ents. o
e Be PRt SRR (1 Shupf e e el e i et ge GBI e e
bol t& 3graviaed Erethe Becmhtd@dd ipleten18 ared gxitqrel tRGUgHiiovd ticeakey apertirgsBayedvided
3185 in@ gl EAEHEET 4OFPREmBBNRY PLiouy R ERHBODSHEAL Brlddittnar

00S y CO I ne one t he I pe. n sucC
ar r 4 geisenomplertantam t tpteaﬂeg pmo@q@n 281Ieolta3d wherehyithastholts S aee tie away

from eagghtéz’rﬁlé&g&ry r@%?/'%agie eﬁ’s@rt FtWRIdoe dn%eéh&ﬁ tﬁé?‘ﬂ?eeth?e%aﬁné?r{‘

the sho e ra y so that t maxi mum out |arreter

of the 3Dgevbereraged by peRgafi *ﬁé*rﬂbtt (et Bhavey oaitharppesitedrce #ia giitreriate 14 n

t hi §3 wayp arfolifer @ﬁ%b&ﬁﬁeﬂ}ﬁk@%lt@@aﬂf 3ér$ﬂ>é F«i?fébé’d Witk fh@éﬂd@@dhéﬂ@t(ﬁottshswm pe 12
and positioned at a desired ein. EOSItIOﬂ t he

bol {6 3BeHIARRYY HER He P{ﬁrﬁa‘r"e Wh ﬁh{%aq@ﬁc?nsﬁ gt sh fﬁaf&:%'@e
t ﬁyv% dsthd3andleLdpibte ﬁ%n‘#WHerénesémﬁkié ﬁtﬁt@?ﬁb aded t@sngségle}wm sha{tEl mébl“tﬂerl,
t ni SS causes | sno e 1orc radl a 0 r

1 ot P8 B85 CAMRES b Bar e ton et Meciraete PEine b B trgBitie o Pidtes
Sucti7 r ad4 ahd OGitoweerd$ daoh other. SThatst the nvesiibntis nbthienited tqpanyadne mgeaaa dor

o 0 g fefeyid S B aochlifi i 1§ JnliobRtheR s 358ty B MRl A
thel9es pr@mdres#e%elwreweetw@é@lea B6 in helseerndiend pisitei@map dainchgaiwells to3t he
OpPPSGI NEbcBRY %&%a@g Gﬁﬁe %Qlté)éz; tlhguérh%é tﬁéleutgr faQ!.-'QoS & tﬁ’@@ﬁbﬁﬁgte 16 would

orientation of 4bevel s, pl at es and 16 towards
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a prefe re e |nven 1on are dVirded in
a 24 theinvention illustrated in Flgures 1and 2. Inuse, the components of the dewce namely,

25 the end plates 14 and 16, the shoes 24 and the bolis 34 may be inserted into the pipe

26 individually and joined later. In a preferred aspect, however, such components are first

27 loosely combined or joined outside of the pipe. In such arrangement, the end plates 14 and
28 16 are relatively spaced away from each other. As will be understood, in such loose

29  arrangement, the shoes 24 are moveable radially s¢ that the maximum outer diameter of the
30 device 10is less than the inner diameter of the pipe 12. In this way, the device 10 can be
31  slidably introduced into the pipe 12 and positioned at a desired location therein. Once in

32  position, the bolts 34 are tightened, whereby the end plates 14 and 16 are urged towards
33  each other. As will be understood and as shown in Figure 1, this process causes the shoes
34 24 1o be forced radially outwardly from the device 10 and towards the inner surface of the
35 pipe 12. Such radial outward force is attributed to the cooperating and oppositely directed
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9general ly equal, circunferentially spaced manner about the plates

14, 16. This arrangenent 10serves to evenly distribute the urging

force applied to the end plates 14 and 16 and, thereby, 1llresulting
in the shoes being evenly displaced in a radially outward direction.
In a further 12preferred enbodi nent of the nethod of the invention,
the bolts 34 are tightened in 13circunferentially opposite pairs so
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to urge 3t oge erT Invention 1s not limted to the
spe&?flfEOIUradeH*gOW@'GF%r@r@@@G”WH@FWF The 34characteristic of such
urging neans is the ability to cause the plates 14 and 16, or
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25  rams or jacks can be used to force the plates together. In another example, the plates can
26  be urged together using magnetic devices. In the latter instance, one or both of the plates
27 14, 16 can be provided with a magnetic device, such as an electromagnet, which can be
28  actuated when the device 10 is in position. Such magnetic devices (not shown) will cause
29 theplates 14 and 16 to be forced together in the same manner as the bolts 34. [n a further
30 embodiment, athreaded rod or shaft may be affixed to one of the end plates, such as the
31 first end plate, and such rods may extend through and beyond the second end plate.
32  Cooperating nuts, with or without a bearing plate, may then be used to urge the end plates
33 together The invention is not limited to the specific urging means disclosed herein. The
34 characteristic of such urging means is the ability to cause the plates 14 and 16, or opposite



6use of such rings would reduce the overall weight of the device,

whi ch woul d be particularly 7desirable where the device 10 is
designed for use with pipes of large dianeter. 8[0057] As shown in
Figure 2, one or both of the end plates, 14 and 16, may be provided 9
with one or nore slots 40 adapted to receive and retain bolts

provi ded on a testing or 10isolation tool or the like. In one aspect,
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i sol2dt | showmal 5. |Irmtr@rqgtemplgadlustrated in Flgure 3, the tool 50 is used to isolate an internal

25  section of the pipe 12 from an end 52 thereof, to which a flange 54 is being attached by

26  welding 57. It will be understood that it may be desired or necessary to isclate a given

27  section or segment of a pipe for any variety of other reasons. Primarily, isolation tools such

28  as that shown at 50 can be used to prevent fumes, combustible vapors etc. contained or

29 generated within the pipe 12 from reaching the welding region where the heat from the

30 welding procedure may result in ignition of such fumes and cause an explosion. In another

31  aspect, an isolation tool 50 may also or aliernatively be used to prevent heat generated by

32  the welding process from being conducted over the length of the pipe 12. For example, as

33 taughtin US 6,131,441, the isclation tool may be provided with a cooling water flow to act as

34  athermal barrier. In order to increase safety to operators, personnel and surrounding
9



2provi de an anchor within the pipe to maintain such testing or

I solation tool in place. For 3exanple, in sone cases, during use of a
testing or isolation tool 50, funes within the pipe 12 4nay becone
pressuri zed to a dangerous |evel and, for this reason, the restraint
device 10 of 5the invention may be provided as a further anchor or
restraint for the tool 50. In other words, 6the device 10 serves to
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chains, hooks, cables and the like. I'n either case, it
26 ' followed by insertion of the tool 50 havmg the locking plate 56 attached thereto The bolt
27  heads 53 of the locking plate 56 are then inserted into the wide portions of the slots 40 and
28  the tool 50 and locking plate 56 are rotated circumferentially in order to cause the bolis 51 to
29  be received within the narrow portions of the slots 40 thereby locking the toel 50 to the
30 restraint device 10. At this point, the testing or isolation tool 50 can then be secured to the
31 pipe inthe usual manner. It will be appreciated that any other means can be used te secure
32 the tool 50 to the restraint device 10. For example, the two devices may simply be
33  connected together by chains, hooks, cables and the like. In either case, it will be
34  understocd that such connection means serves to prevent axial separation of the tocl 50 and

35 the restraint device 10 when both are installed within a pipe 12.
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34under stood that such connection neans serves to prevent axi al
separation of the tool 50 and 35the restraint device 10 when both are
installed within a pipe 12. 1[0061]Figure 4 illustrates a further
aspect of the invention wherein two devices 10 and 2110 are utilized
in tandem For conveni ence, elenents of the device 110 that are
common 3with device 10 are identified with the prefix "1". Thus, as
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26 within the interior of the pipe and slidably positioned at a desired |ocation therein. The outer
27  end 302 of the boss 300, forming the larger diameter thereof, is provided with oppositely
28  directed beveled edges, 301 and 303, adjacent each face 297 and 299, respectively,
29  whereby the outer diameter of the boss 300 at its external faces is less than the diameter at
30  acentral portion of the boss 300. As shown in Figure 5, the device 210 includes shoes 224
31 that are provided in pairs, wherein one of the pairs is identified with * * *. Thus, a first pair of
32 shoes is shown at 224a and 2242’ while a second pair of shoes is shown at 224d and 2244’
33  The beveled edges 301 and 303 provided on the boss 300 are adapted to be
34 complementary to the bevels of the shoes provided on opposite sides of the boss 300. For
35 example, as shown in Figure 5, the bevels 301 and 303 of the boss 300 are adapted o be
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30a central portion of the boss 300. As shown in Figure 5, the device
210 includes shoes 224 31lthat are provided in pairs, wherein one of

the pairs is identified with "™ " ". Thus, a first pair of 32 shoes is
shown at 224a and 224a' while a second pair of shoes is shown at 224d
and 224d'. 33 The bevel ed edges 301 and 303 provided on the boss 300
are adapted to be 34conplementary to the bevels of the shoes provided
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under stood, the device 210 of Figure 5 serves to provide an added
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26  understood that various other modifications of the device of the invention may be possible to
27  achieve similar results. For example, it would be possible to provide a “triple” device.
28  Alternatively, any combination of the various forms of the invention described above may be
29 made depending upon the needed anchoring force.

30 [0065] In ancther aspect, not shown in the drawings, the device shown in Figure 5 may
31  be used in butt welding adjacent pipe segments together according to the methods

32 described in the patents mentioned above. For example, the restraint device 210 of Figure
33 5 may be provided at the junction of two pipes, wherein the device is positioned within the

34  interior of each pipe portion. It will be understood that the pipes would be axially aligned in
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26under stood that various other nodifications of the device of the

I nvention may be possible to 27achieve simlar results. For exanple,
It would be possible to provide a "triple" device. 28Alternatively,
any conbi nation of the various forns of the invention described above
may be 29nade dependi ng upon the needed anchoring force. 30[0065]In
anot her aspect, not shown in the draw ngs, the device shown in Figure
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In Figure 7, it will be seen 16that, in order to accomopdate the
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23  remainder of the pipe. In the example shown in Figure 7, the plug 51 serves to seal off an
24  end portion of a pipe from the balance thereof. For this purpose, the plug 51 is inserted a
25  certain distance into the pipe and secured in place according to the appropriate protocol.

26  Such placement creates a sealed-off section 80 of the pipe 12. As shown, the pipe 12

27 includes a flange 62 as is typically the case. A blind flange 64 is then provide opposite the
28 flange 62 opening and secure thereto using bolts and the like as is commonly known. The
29 blind flange 64 is essentially a plate that is used to cover the flange 62 opening. As will be
30 known, gaskets etc. can be used to create a sealed volume 63 within the pipe 12 extending
31  from the blind flange 64 to the plug 51. The blind flange 64 preferably includes one or more
32 ports, such as ports 66a and 86b that extend through the blind flange 64 and into the sealed
33 volume 63. The ports are used 1o pressurize the sealed volume 63 whereby monitoring of
34 the pressure is conducted in order to assess the integrity of the weld 68 securing the flange
35 62 tothe pipe 12. As will be understood, in conducting such a weld test, the pressure to
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22The plug 51 may be any tool or device that is used to seal a
portion of a pipe fromthe 23renai nder of the pipe. In the exanple
shown in Figure 7, the plug 51 serves to seal off an 24end portion of
a pipe fromthe bal ance thereof. For this purpose, the plug 51 is
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28  secured to the sleeve by welding. The isolation assembly further includes a nut 314
29  provided downstream of the sleeve 312. The nut is adapted to engage a second or
30 downstream end 307 of the shaft 308, which end is provided with threading that is
31  complementary to that on the nut 314. In one embodiment, a collar 315 may also be
32  provided between the nut 314 and the sleeve 312. It will be understood that the collar may
33  form part of the sleeve 312 itself.

34 [0069] The isolation assembly further includes two generally annular shaped bodies
35 comprising a first annular body 316 and a second annular body 318. The first annular body

36 316 is positioned adjacent the
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18The isol ati on assenbly conprises a shaft 306, the first or upstream
end 305 of which is 19connected to a first boss 308. The shaft 306
may be secured to the first boss 308 by any 20known neans such as
wel di ng, threading etc. A second boss 310 is slidably and coaxially
21provi ded over the shaft 306 and positioned downstream i.e. away
fromthe first boss 308, 22on the shaft 306. As will be understood,
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24  second sealing member 320 is compressed between the second annular body 318 and the
25 second boss 310. The elements of the assembly 300 will be understood to be adapted so
26  as to allow the sealing members 319 and 320 to form a desired amount of sealing force
27 against the inner wall of the pipe 12 so as to prevent axial displacement of the assembly 300
28  within the pipe 12. As will be understood, the sealing members 319 and 320 create a
29  separation within the pipe separating the sections upstream and downstream of the
30 assembly 300. In a preferred embodiment, the first boss 308 may be provided with a central
31 aperture (not shown) opening into a bore (also not shown) provided axially through the shaft
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33  may be safely vented through the assembly 300. Further, although not shown, the
34 downstream end 307 of the shaft 306 may include a gauge connected to the bore for
35  measuring the pressure of the upstream portion of the pipe 12. In this way, venting of any
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13[0071] As wi Il be understood fromthe above description and Figure
8, as the nut 314 is 14tightened over the shaft 306, the nut is
forced to bear against the sleeve 312 whereby the 15sl|l eeve 312 is
urged axially over the shaft 306 in the upstreamdirection. Due to
its 16connection to the sleeve 312, the second boss 310 is simlarly
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wal 55 of p&gft?ongb fHhE pﬁ)lz%vithltﬁe &éti!)n Fb?ming the volume 323 positioned in the region of the
286  weldto be tested. Monitoring the pressure within the volume 323 provides an indication of

27  any defects in the weld in the manner known in the art,

28 [0073] The restraint tool 304 of the isclation assembly 300 will now be discussed. As

29 shown in Figure 8, the annular bodies 316 and 318 are preferably provided with beveled

30  outer diameters 326 and 328, respectively. |n this embodiment, the bevel 326 of the first

31 annular body 316 is formed with a reducing outer diameter at the downstream end thereof,
32  wherein the reduction in diameter increases in the downstream direction (i.e. the

33  downstream end of the annular body 316 has the smallest outer diameter). The bevel 328 of
34  the second annular body 318 is formed with a reducing diameter in the upstream direction

35 (i.e. the upstream end of the annular body 318 has the smallest outer diameter). It will be
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9understood that, for this purpose the shaft and sleeve will be sized
accordingly to provide the 10required separation and vol une of the
annul ar space 324. The second boss 310 will also be 1llprovided with
an inner dianeter that allows the annular space 324 to be in fluid
12conmmuni cation with the volunme 323 within the pipe 12 constrained by
the two bosses 308 13and 310. In this arrangenent, a pressurized
fluid may be introduced into one of the ports 14321 or 322 in order

to fill uﬁ&é@sté’d@"tHét%rnd %pms%nﬁﬁér b%ﬂlés‘QT@aﬁﬁoﬂﬂ%uﬁgéthQ%E%E'ﬁ)etrﬂb%rs%@S es
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por ts ss)s stowhan Biglie\s, therdnt$ of thé ammijar odieiatjacagt thdSedling memberd faylbei ng

. d h h
o pe 12581 eedBERI@l! § Borbl PR PR le e B BEECTS 510 ana 520

are deforned to formthe required seals wth 19the pipe 12. The

vol utre B9%pet WRR?sSERRIYHES g@éer?%v furiBer inglydeg g plwality qfﬁaoersmﬁigwqeas
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resiq ai ﬂ?&cés@%ue%@ﬂme%eﬁtgﬁon'cﬁﬂJeebte\ré]QS MBythégE ég:i%b Fpﬂg’g&?rgdlgliy

di scussed 9shown in gure 8, annular

pr et%er Wfﬁ'y aw dacrely, f%c%'é\gélnéfdh%m‘aﬁt“‘@“ ofithgminech?s Tadgthgnassizbi this

r esyectpry@lsy, ant lﬁtsﬁlhbﬁatédm(ﬂblfé?&tthe §Hoes B@O’ﬁby B@ﬁro@ifjed With Edobsrating
31ap,nu|ar bod formed,with,a reduc

at th
S e S he b T rathd Witnie RSl 1RO dlsTas Ghd T8 Gl die
in téhe tU@mMaf@awesiB‘rﬁemdmﬁ @i wdl betmetswoclmmsmmeamfembsmir gligper

anny arp Redyso3isy, lh@ﬁroh@éj &%@h& fHth@éd gﬁdﬂﬂ@éiﬁrr strichbs 8 ViRt 8 of

34t he second annul ar orne are UCIH% d|aneter in
t he?dipSYards M $hace s bsmud@d itampee aﬁ@tr\gé%rﬁ? sienued phiEMg siFaREe hody

31&hasshbbensipld Bstedodiddes fadmamiae.ﬁnng 1 or\M é)damb% thte¥hoESHapek t hat

f tge ngéjharr br%gl' Si 316 188 a ti{ﬁg t he ;seal i g.lrrenbers

2 RIPGE S Prelall Bk PRty earedovet 85‘;%”8%?03 % he
seadd ngpspemileB@0. In this regard, 3 as shown in Figure 8, the ends of
t he annul ar bodi es adj acent the sealing nmenbers may be 4provided with

at 24eaq007%] pOrIhishubtibhedvhdre tHeGho&enreripser dlatdst3B0@kHS @edtH eoititition with
25 the pressurization of the volume 323, it will be understood that the pressurizing fluid will also
26  assist in forcing the shoes radiaily outwardly.

27 [0076] In Figure 8, the angles of the bevels 326 and 328 are shown as being dissimilar.
28  Accordingly, the corresponding bevels oh the shoes 330 are also dissimilar. It will be

29  understood that such arrangement is only one embodiment of the invention and is not a

30 limitation. The variable bevel angles results in different frictional forces to be applied by the
31 shoes 330. Thus, if one end of the shoes is required to be forced against the pipe wall to a
32 greater degree that the opposite end, a different “lift” angle can be used.
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5[ 0074] The assenbly 300 preferably further includes a plurality of
shoes or gripper 6plates 330 that are provided between the annul ar
bodi es 316 and 318. As discussed in the 7 foregoing disclosure, the
shoes 330 are provided on the assenbly in a manner that enabl es 8t hem
to be urged radially outwardly against the inner wall of the pipe 12.
By urging the 9shoes in this manner and to a desired force, causes

t he $ho¢@77d " gid gido sHeevniimRigurev@akHe shibes biegribBen pated 230 May e blovided with

ar et 3l PP ARABPEL R0y s VAL EA 68 PP w08 SRS
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and 310 4 ﬂdé@&ﬂ}oﬁmgt’]ﬁ?{p@ﬁg?ﬁ%‘s tStbQ%Fovh&eH%ngﬁ%Ho@E 13bodi es 316 and

318 are sim each ot s described above. In this

14pr orientation of t e be
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are also dissimlar. e rstood that such arrangement
i s 0Nl ySkRve iB s %eH'tth'éPa%%é"ei 'ﬁwwﬁ@ﬁ?wﬁ@e@om%a aspoeneralky
Theqgar wahbﬁév#@ayl?be@ﬁgb@émb&mbﬁtg HBweNdrfieRm bt uhbdrslob®trat theMire@sn 0

be a lied b one e shoes is
eq %H\%ﬁ&%@%&%i&n@t&&l‘wm*ﬁH%eWtB%Lm'ﬁoq e P RsRe: - deor ce
that the opposite end, a different "lift" angle can be used.

1[ 0BT 7] K984] so FighigaerQ ta 1Riilysirate 8 furties egthodigient of ¢ia ippentiopthat ssutdle may
be E V\‘di’f%ﬁ%é’n"'d A A B lﬁTBérﬁcufFérrlel %QHG'EH ‘lf?‘illluéltraﬂapé( Ftiafdttothd N “AS

sea menbers such as O-Ti may be i ncor por at ed
di s@%ssé@ﬂ%ﬁ@@ﬂd%%!ﬂ?lso{aﬁ@n ﬁ%@ﬁ@?b@ﬁ%mbw@ﬁws Bigwgs frander 4s shown in

23  Figures 10 and 12, the assembly 400 includes a first, upstream boss 402 and a second,

24  downstream boss 404. As before, the terms “upstream” and “downstream” are used for

25 convenience, in terms of the assembly when installed in a pipe and in use. The assembly
26 400 further includes an annular bedy 406 positioned between the two bosses 402 and 404.
27  Asillustrated in Figure 10, the bosses 402, 404 and the annular body 406 are axially aligned.
28  First and second resilient sealing members 408 and 410 are co-axially provided, wherein the
29  first sealing member 408 is provided between the first boss 402 and the annular body while
30 the second sealing member 410 is provided between the annular body 406 and the second
31  boss 404. In the embodiment shown in Figure 10, the opposite ends of the annular body

32 406 are each preferably provided, at the outer edges thereof, with a bevel for receiving the
33  respective resilient sealing member and for directing its deformation radially outwardly (as

34  discussed further below). In similar manner, bevels may be provided along the outer
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4al |l ows for additional gripping forces to be provided by the shoes.
5[0078] Figure 9 illustrates the sane assenbly as in Figure 8 but with
a few nodifications 6to illustrate sone ot her possible enbodi nents.
In Figure 9, elenents that are identical with 7those shown in Figure
8 are identified with like reference nunerals. Elenents that are
8simlar but different are identified with the sane reference
nunerals but with the suffix "a". 9 [0079] As shown in Figure 9, the
Eos Ses daﬂﬁmfaérdlaeéd@;a offthig rékpeﬂrve‘bbﬁb@d fdr @ciﬂéwng]iﬁ@ mi‘eﬁﬁlﬂt It WAibe a
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Trschi s Wb ST RRRADEE Py LShedtialn & Feebelfe REFE i <
ar e Jmi bassehaw annuiglbaestlyi t i on and are directed radially outwardly
during deformation. It will be understood that 13sim|ar bevels may

be ptrovlodsq 0NOh i dminelreilgesofahe §dtBndbdidlaal (iROMERIe &mtamé 318a.
14Fi gure vel s 326a and
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firgf, swas:h hediBuIRSs Fitdr @musaar@agérﬁ%t oPevElR WA $HaB3 msam&muhé\s

bef t treant
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'E?Z*J? L B8 oRTHARDCbA ol G 82 Bes P, A0 viloy Slfb oot S halfe 1
al i ﬁ‘neoﬁ"e QW@?d B?Megfé&'@r%ltef digmples i the sant Ip[ﬁ’@ 4Samd the innpg waha@fthe o are

co-aXi glipe/1provi ded, wherein the 29first sealing nenber 408 is
provided bet ween the first boss 402 and the annul ar body while 30 the

i ngr 4 i A - 406

o B6R OB BEe AR it Brobli WP B BT oS4 BRAL GO0,
opp?dsu tercnigeentially epaidigtently snacesb dipedivdois 4P aretzad W@PEH%F’W @ﬁ@nﬁ ded,
gg dhe tﬁ:;éb@i theddefdlarhstémff theMebkhgandederd 448041, %ﬁ@th\é'dﬂgulémdy 406.

r sp ive resili er an
def I A A A TR T
Si rﬂéﬂ aradaaindmrec@‘ea/lbb sodsdlyergthraugby iTHe dowestragmtehds 424t e the rods 422 are

25  provided with threaded sections adapted to receive cooperating nuts 426.

26 [0083] Figure 13 illustrates a further embodiment where an additional set of nuts 427
27  are provided con the rods 422 wherein such nuts 427 are positioned to bear against the
28  second boss 404.

29 [0084] In operation, the assembly 400 is preferably pre-assembled in a loose manner
30 and inserted into the pipe 12. Once positioned in the desired location, the nuts 426 are

31  tightened, thereby urging all elements of the assembly together. In the result, the sealing
32  members 408 and 410 are deformed radially outwardly against the inner wall of the pipe 12.
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lcircunferential edge of the respective bosses for achieving the sane
result. It will be 2understood that such bevels can be provided on

one or both of the opposing faces of the 3bosses and annul ar body.

4[ 0081] On t he downstream si de of the second boss 404 (i.e. the side
opposite the 5annul ar body), a plurality of shoes or gripper plates

ar et pr ovnndﬁi@ re@;a?dt;hﬁullejez:p@rmed g1a0iR Ridniofralgiukes2718s sHowhdn Figbe 13 would

of Such BB ofieges Tl Sitedlle sioeS by SSRBRART R IeF apRaTs.
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they | nnege AL ATRERIE, M aﬁﬂﬁar%?@ké @Q:ré‘ﬁﬁ@8§l§1d%9%zltﬁle19vo @é%ﬂn RMenfbRAAd, 410,

body 406. 23The second boss 404 and t ront ate 416 a e provided
wi th a pharis ingerorallband thesiuder diemetangfttbelanmlardwedy w86+ Bach garular space is

they et NGpUBhLt 4806, F'@\Mb%ﬁro% 196 \ﬂlﬂ%eqndét}%f‘oolaom%uéﬁ%rrﬁﬁgerié‘ﬁrtﬂg bdRg 428

with threaded sections adapted to receive cooperating nut

26[70083] FdytAleare duidly epnneeted so hefanntlsespassticdi virethe aneings 492 and 433,

adgf ti onak &88le9f nuts 427 27are provided on the rods 422 wherein

such nuts 427 are positioned to bear agalnst the 28 second boss 404.

29{0084]I operation, .the assenbly IS preferably pre-assenbl ed in
%ose WBERAer dbapRIations opeeat 'P?&téhet Wé"‘ﬁ'i‘tpiga ng MeRRErSIE; ANdgHORre ﬁecured

t hep desiipefhde0gad | ;eﬂaratsliaeftauhé sﬁa& carrgelpaﬂag ipEHé LD 414 RS abdsw@ém@
all elenents of geasse n the result, the sea

320 nber ESBEZEH “'ﬁi%'“HP‘é”Q?Qf"E}P r?@ﬁ O?Hl?l RAte 28 436ar theotagraf g p‘%rl??e'se“’es to
i rgper  Waldnt g dirfiy PleliRing Process. Such fluid then enters and fills the annular space 434. The
23 pressure within the annular space 434 is then increased (by increasing the fluid pressure),

24 thereby creating a further seal within the pipe as discussed above.

25 [0088] In a preferred embodiment a vent is provided through the assembly 400 for the
26 same purpose as discussed above, namely to allow escape of any fumes etc. within the pipe
27 on the upstream side of the assembly 400. As shown in Figures 11 and 12, in order to

28 achieve such venting, the first boss 402 may be provided with an aperture 436, preferably at
29 an axial centre thereof. The second boss 404 and the front plate 416 are preferably of an
30 annular shape thereby avoiding the need for any vent hole etc. Although not shown, the

31 assembly 400 may include a vent pipe connected to the aperture 436 to direct any vented
32 gases, fumes etc. further downstream away from the assembly and any operators nearby.
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lIn this regard, it will be appreciated that the additional nuts 427
as shown in Figure 13 would 2be preferred in order to first establish
the seals fornmed by sealing nenbers 408 and 410. 3[0085]As will be
understood, tightening of the nuts 426 in either of the enbodi nents
of 4Figures 10 or 13, will result in the front plate 416 urging the
shoes 412 and 414 radially 5outward against the inner wall of the
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venting, the first boss 402 nmay be’ provided with an aperture 436,
preker afiopiht HAddhalax bakndssstoedthahapagidfom hh@bsecmeantioned eudittinghdt t he

fropj plmeale sﬂﬁfén%@pegs%@{oam.yetﬂ éxb%%@ﬂévrygk%ﬁ &#ﬁ&pﬁar%%ﬁgﬁw. nﬁ%ng

t he need for any_ vent hol e etc. houg ldsse
4002%ray 7 thRovide the reavitedpeipingo fRditeed to the aperture 436 to direct
any vented
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24  [0092] Although the invention has been described with reference to certain specific

25 embodiments, various modifications thereof will be apparent to those skilled in the art

26  without departing from the purpose and scope of the invention as outlined in the claims

27  appended hereto. All examples provided herein are included solely for the purpose of

28 illustrating the invention and are not intended to limit the invention in any way. All drawings
29  provided herein are solely for the purpose of illustrating various aspects of the invention and
30  are notintended fo be drawn to scale or to limit the invention in any way.
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32gases, funes etc. further downstream away fromthe assenbly and any
operators nearby. 1As discussed above, a valve may al so be provided
on such vent pipe whereby any venting is 2done only when the upstream
pressure within the pipe 12 reaches a threshold value. 3[0089]1t will
be understood that the "gripper"™ portion of the assenbly 400 shown in
4Figures 10 to 13 can be used with any known plug, testing or
isolation tool known in the art. 5In other words, since the "gripper"
mechani sm conpri ses the plurality of shoes or gripper 6plates, 412,
414 aq& Hﬂ?l ont plate, which forns the urging neans for forcing the
shoes 7against the pipe wall, these elenents can be used in
conjunction with, for exanple, the 8isolation tools described in US

nb 44 ; - d
be. nechiod di rsurant ikl AHodhg ittt bee BBl R 18P GanBich st Bttt
426. Thictonaly engege thegfnariserfacealitg pe, dhendmoes@awriismﬁ gure 13. In

this case, lgsGRH sQ@on‘an?.ﬁ Yfé’s Egﬁatenﬁ gf-“atekrjﬁ) féﬂ th BQ'coé u@%h when

with the bosses 402, 404 e sealin ers 4 8, 410, e  annhul ar
12bodyin4e@ and the nuts 428. In such case, the gripper mschanl sm i's

formed by a rﬁe@né—ﬁ@%’i@gd bR ﬂ{eaérid%t@z@f?)r ukdy s%m platds toﬂ;@fﬁer WhRrein

front plate 4 6an nut s . his way, the 14grip
mec hanfa¥hPRg means GPmplitss 2 FHW@Btyé’ﬁb@?l %fqnﬁwglbgmeﬁnlt%e@%wﬁtes said bolts

15] 00leddgﬁe@tlgbh@élly%&anﬁrérenhm s@bcédoﬁfoum@@alpmscan be

i ncor por at ed ot her dég%gy‘f? |sgcss) {ﬁon assenbly. In cases
where tie r urg ¥° Oeé\Péc?"l' eI RS the front 17plate 416
and nut S 426he $hveshemgssiapted tobls meadd Reiapy omtiveelt, & thbend brgBarauigey
or rmnent y on the downstream part of the plug. For exanple,

such rt89|% Yaf"be wel ded to 19the face of any known pl g or isol ation
t ool . 20[ 00%t |ekst aniel dnnalas bodsepositidesdshaioekert thatend platds dndavherdire sait ohaes

rent | OB Kb LI L G o RIS SN Bl BRSAPhind Sl s

provi dandtzhgecpedsetrod dhdagrhiemgi prgridedeqrnt am eppogite @n:[mlgez@mman@ggm t he

i nvention has been described with reference to certain specific
25enbodi ments, various nodifications thereof will be apparent to

t hose ki | I dewice gEclaim 1 @Bﬁﬁetﬂibﬁﬁh%ﬁ@ﬂtﬂ’ '%wawlﬂﬁé hgving 8B eutghgurface

scope fgﬁeﬁdagmb@yeeﬂﬁé%mtwlbé ned in the clains 27appended hereto.
Al'l exanples provided herein are included solely for the purpose of

28illustrating the invention and are not intended to linmt the

i nvent3 on iThedfRYicwayelaifl 2 wHERW tRE ShaSdro ybrtes| X@hﬂi%rﬁl&@ur&%f@iaﬁnélm
the purpose of illustrating various aspects o he i nvention and

30ar e $98¢°] P WRASWCE0 be drawn to scale or to limt the invention in
any way.

4, The device of claim 3 wherein opposed faces of first and second end plates include a

beveled outer edge for engaging the plurality of shoes.
5. The device of claim 4 wherein the plurality of shoes have an inner surface directed
radially away from said shoe outer surface and wherein said inner surface includes oppositely

beveled edges to engage said beveled edges of the end plates.

6. The device according to any one of claims 1 to 5 wherein the first end plate comprises

an annular body having a central opening.
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31 WE CLAIM 1. A restraint device for anchoring within a pipe having
an inner dianeter, and adapted to frictionally engage the inner
surface of the pipe, the device conprising: first and second end

pl ates, said end plates being adapted to be coaxially aligned when in
use; - urging nmeans provided on the end plates for urging said
end plates together, wherein said urging neans conprises a plurality
of bolts extending between the end plates, said bolts being generally
equally circunferentially spaced about the end plates; a plurality

of sho s prgvi ded bet en,the end at e e shoe ei n dt

be moved Ao daatarary it See Bl wbsraRaRiial RN and
at | easpenivige provited &t the @ssorpiasidtplaia ecd bejage enofidnativelydhiehddcisoranh the first
mhereuﬂgﬁﬂld shoes are provided in two sets, with a first set of
shoes prOV|ded on one end of the annul ar boss and a second set
of shoes belng provi ded on an opposite end of the annul ar boss. .
The deyice e S Vi ng
an outr  supt s BborE ey didr SR ETPheBR B SRR gﬁf%terﬂﬂ
devi ceer@félgelaalmpmgmw@atmnttwé- shoes are general ly equi d| stantly
circunferentially spaced on the device. 4. The device of claim3
wher ei n opposed faces of first and second end plates include a

bevel € outlde dedige of dainehywhefieigsaicheosg inpfugiep gy ogfer diameter with oppgitely

devi C&iRktchlbaidR fﬂor\e,hges%%d}egﬁecupé ki ty of shoes have an inner
surface directed radially away from said shoe outer surface and
wherein said inner surface includes oppositely bevel ed edges to
engagejcsai drHaeneice dr 888ES 00§ whieinghsl plkaityast boltPextditBtheRigh 6gerdsgior di ng
to any one of clalns Ito 5 wherein tﬁe first end plate conprises an
annuld¥°ﬂgﬁv MRRF§ a central opening. 7. The device according to
any one of clains 1 to 6 wherein said bolts extend through openings
provi ded i Seco end plate and en e.co eratlvel

o s Tn ¢ IRt IERT fiBng e 3 eI E e S TR e S b b S ipe
cl ai st t MOpwieratmesa@l enes@intbrel éevices ars cadbipte dith oneagage o apigeeplpd ag  or
isolaﬁgﬂ& nqg& 9. The device of claim8 wherein said boss includes
an out'&t i 'aneter with oppositely directed bevels for engagi ng
respective shoes. 10. The device of claim8 or 9 wherein the

pl uralisty r in the boss. 11.
A rest?%tn?igggbgﬁfgﬁﬁ%ﬁﬁg%ﬁ{ ongpgﬁgﬂ%ﬁgﬁg (ﬁﬁ@ﬁﬁa%lces according to
any one of -@eelring the pige plng ledpmtoghyvithina eipsrat asleairesrasiien: ar e

conbi ned wi_tq QB&IAG a%ét%lﬂfde@lc@b%rd?hélg é?'{y on& @f é\El'erer {00@ withinlthe phe
met hod of restraining a pipe plug or isolafion tool conprising: -
secur iadipceRdosRIgPIYAWEDBr i sol ation tool within a pipe at a desired
posi ti on; - and securing a restraint device according to any
one of clains Ito 10 within the acent to said, plug .or, tool

T3 THE" ot IRSdn AP AP aTy BheT cOME R B Rel g ARG Gy s d
r est r ahdpipd @WigeR idoutibh&oRi pe pl ug or isolation tool.
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