| NTERNAL RESTRAI NT DEVI CE CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001]
The present application clains priority from US application nunber

61/ 092, 77s0 2bidlerasoAugust 28, 2008, the entire contents eCTwN2edy/@IES

i ncorporated herein by reference. FIELD OF THE | NVENTI ON [ 0002] The present
invention relates to clanmping or restraining devices that are capabl e of
bei ng anchored or clanped within the i nterior of pipes. BACKGROUND OF THE

| NVENTI ON [0003] It is CO”TWTE o0 be utilized for testing
thel‘Ei ntegrity of pipes or cﬁs prow %‘E%&hégg I n addition, various

isolation tools are knovvn whi ch are used to isolate a partlcul ar section
of a pipe from anot her. nEI es of such tools are provided in U S. Patent

NunBer £ROSS REFERENGE GOIRELATVED APRLIGATIONS cont ents of these patents being

|ncor porated herein by reference). In use, tools such as these are inserted

Bing @od’lp}pe fnd r@e@ﬁi%swca%eﬁbvaﬁﬁs 5m.ty fRéRIUSPEppeAtonHuntde? eRice; 71Wt h the

tools of the af orenentlone patents, the anchoring step is achi eved by
meafs difedofigust 26 300%dhe ﬁkferetcnatentﬁéffmﬁhraéemmmwa athRered by fefRjeNGuch t hat
the rings deformradially outwardly agai nst the pipe wall. The tools, once
posi tioned and anchored are able to withstand a hi gh degree of displacenent

pr essurReL b GEOPHE NowENTION andi ng the anchoring force provided by the
af orenenti oned tools thenselves, it nay be advi sabl e to provide, for

addi_ti saf a further cl ran nthe eto
Feabr atf0Ahe "« G brefeqtfarentim PR RR e irnath e =B Visht it At PaBE "t ool
As Wi | lof beiny RBeice®otciyipeewiBinshsintdrioeds piped. he art, in si tuat| ons wher e

the pressure exceeds the anchoring force of the tooI the tool may be
violently ejected fromthe pipe. Thus, a restraint devi ce woul d of fer an

addj,ti | i tances. [0005] It is also known in the
art !Bt o%’&égm gfnnrﬁélm%@ 0 maintain two pipes in axial alignnment
whi | e wel di ng such pi pes together. Exanples of such internal clanps are
pr 09i dquooaj U. Bis deareon foxitestieg $aolsito4®3tH38: fobiedtitg Wgdnteariiy obpi@gS$ 0055 (t he
nt ent f S r ence) .
(Lalbd e\W %s pr(%@%t? PB@'(?% Irf%%ozte%tnpa%rgon?gsdé%%ﬂ 8&5 Q}eelgwo% @hl@h l%Ye ﬂfefdet[)
rred hannamstetammlcmtae sdetmngJiecblme)frd)m aanthlaorExaigaemsftswheoqlmremro\rldavhlhl s of

adj,ace p' t (o) i pes meldlng
pr agesg‘s '§ah te'ﬁ“’ﬂg ;?O%Q 4@9 3 %1 %‘E‘ (the rﬁ%’%@\t&ﬁg%@ Bgt%ggobﬁbh Anot her
i sgge fieesbraiedmekaiobn referteece)alln okea,mmlmguccﬂ\eas tOese ars mémttedtvmam opipermndesul t
in e to the internal wa f the pi in wh the hat is,
rraﬂg ofa%f:ﬂ%reﬂ ﬁ@@\h’?s@}’ﬁl’%?'%twainloﬁg’es'ﬂ%ees\wftﬁgrﬂe el 05 s%fareﬁbe ?'ﬂ%et%%q%ntlnt er nal
Pi B8 Wahé aEHbring st igBenhieVeaMiydfidans of bolts and the like that deform resilient annular

16  rings such that the rings deform radially outwardly against the pipe wall. The tools, once

17  positioned and anchored are able to withstand a high degree 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 tool, the tool may be violently 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
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with teeth to engage such wall. The teeth provide an added anchoring force
to prevent translational novenent of the device within the pipe. However,
as w |l beoentengioeod, once the device is renoved, the mamic2b@iwilyy such
teeth would result in damage to the pipe interior and in sone cases lead to
a region of weakness [ 0007] The devices known in the art conprise either
cunmber sone and/ or conpl ex nmechani sns or are not easily adaptable for use
with t eaﬁai%bthérmtie@@l vealis oh agigesry pinesseA3Ite hpld syahraipes inakhuiingRrmnge ek,

t hepe K Ll np or restraint
dev?ce%mrdwﬁh)ﬂ%w@d%gfhgtqﬁvbé “gé{?C%)ijdnnth@Ilonﬂ)%oer?g%g(gslgf)ag%ce?I t he present

i nvent| on _provides a restrai nt device that is adag to be anchored within

t he Si ntl@P9%r ofANGNEY igue f[ae%m Kpowhigterasy lamping,d W'?ﬁﬁéﬁth%we%rogﬁ‘ Kty
reswr ai .ﬁuaﬂhage t?cﬁthfa(Prﬁte@ﬂC\hQIT bﬂge wptehm Whigh Fﬁhé%ﬁarb@‘éédlgﬂﬁ’é& id, Mgy ol ki, the
deyl ce r’%)l’l Si n% %é &4 irst and second g at es h said end pl ates
bei r‘-?g afi%{B ilige Sheesthal rs|bﬁfea|apaﬂétdhm«?fn?'rp%w I ?refbw igh are lEszj'idﬁg means
pr ow dewitrptaemrts eagadwgdmhamt [Thatt&sth bedvider 41 eﬁtﬂiea@ndh&ng folcatt@prdvedet her ;

Iur al it shoes provi ded between the end pl ates; 001 - the
L hods) Haraisath Siave st eaheeals W D16 § b6y Halp LR 2S8Rt OB o o

urged ttﬁ@@é\h@é is rbRBll, thman@tiéreby asdhacéth widiRd ieBMIEtdMinhgerte tHedsie a
restraint .s st em conpri si nggone or nore Q%P%t he devices of the invention

whePei ANEAY” BN SPMEEAESHIEFT (2R redin Foga8%ed within a pi pe adjacent to a

pi pe plug or isolation tool. 2 19 114 11 1[0015] In another aspect, the
i nvlent I[0007]r OV ITHe Sedicesek rioodh |n>thermwra;i>ridenzgﬁher QinEer gdnig and/of samh@éx on t ool

risin secur|n t he t|on t 0Q e at a
oot edniiendGir nad Ut Fiaa? 8o b 0P ob el Bofi BBy “one o
cl ans dantagelo thv pipe. nTInLhBatrmr@exmﬁ]aanmdtfortm isrgoiraly epll iotg rreat prpe&lamq &016] In a
fur her agetr#g Cehe i nvention provides an assenbly for isolating an
i nt'&rnal @ Pﬂ of a pipe, the assenbly conprising: [0017] - a shaft
having a first end and a second end; [0018] - a first boss connected to the

first end of the shaft 0019 a sleeve slidably and coaxially provided
ovér t RUMNARY OF HEsINNGENTION i ng a

15  [0008] In one aspect, the present invention provides a restraint device that is adapted to

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 one 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 another 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.
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first end and a second end, wherein the first end of the sleeve is directed
to the first end of the shaft; [0020] - a second boss secured to the first
end of thwosbmeneso2[ 0021] - first and second annul ar boeicesARn@WodEs
between the first and second bosses, the first annul ar body positioned

adj acent the first boss and the second annul ar body positioned adjacent the
second boss; [0022] - a first resilient sealing nenber positioned between

t he 1f i r[8018ossInaanpthai@spedtstie dygolicly PEVESS ametRodfdesitriniag pIrikeRlugeal i ng
rrem@er |9&§ﬂ&dt@6‘l%nﬁ?ﬁ Wgesnechhﬁg ﬁ%%@pl%’%ﬁlsélﬁﬁoﬁ 8 m%p@?.paré@aldag.r&pdy,

[ 0023] lurality shoes™ provi ded between the firs second annul ar
bod ﬁes quﬁ'énsq"f@e"@cb@’lgwa restajnt éﬁV'@%a%@rdﬁ‘r‘@@oﬁr}y&Zﬂe&]f clpira @i @wittiRdie t he
devigce dise hd)attio $A9RMY or td1.NUt, provided at the second end of the shaft
for urging the sleeve towards the first end of the shaft. [ 0025] In anot her
aspect, |nven I‘OVI des an assenbly for isolating an internal

seg [oé}eeja plpR! U"?"ﬁ% $ReSh iR PVRBIRP P! :a”[%féé@?'y-fo%dsgﬁfﬂ@carb'&%”%{nd a
secgnd sb?ﬁﬁ;nt{)f@;%é, the afseafibNt&hpiasly provi ded between the first and second
bosses; [0028] - a first and second resilient sealing nenbers positioned on

opp Slt ds of th nul ar. body and bet we he respective first or
sec [ﬁgﬁg 2 19 als%@%%vTP&d%g)té/nd a(,gdpe] %ercgpﬁfepéof tie rods extending from
t he f| rs boss towards the second boss, the tie rods being adapted to extend

t hr 8ugHOo®H i nner- adﬁramercomeomecbtoetlnmﬂﬂsaendo@‘dyeamft;thr ough a plurality of
bolt hol es provided on said second boss; [0030] - a plate provided adj acent

t he gseqppfbboss an ﬁeé)e@ﬁ%dé’&?gﬁdj E&v&eﬂlytdﬂ&/ YW theXP@it, thERReRE ARG BCI Udi ng
Iurallty of bolt holes throu he tie rods are extendable:; [0031]

éopl dirgisndyandr seiseed epg, dmeﬁ%ﬂﬂ't%ftrﬁk%ﬁ qf ffee Fee\sra diseeed ke ik epd af e e; and,
[oqaz] the 8ndgt:urality of first nuts provided for engaging the tie rods on a
S|de of the plate opposite the shoes for urging the plate in a direction

f t b Rl EF DES PT THE DRAW NGS [ 0033] Th d
LoHEr TabAd, L o 2 REonc Blass ST IS Db SHUPSSIE0 N ot |1 Lhn 1011 ow n

detail ed description in which reference is made to the appended draw ngs
wheiBei M0021]034] Fifigstrand becandeartiutzs odies pravitzd betvesendhe éirst esd sesonti devi ce

acqqr dib%%sés(,) A |r§tsé)nnuFar%Bd§ Bgsitilowégg a%entqﬁg hrtﬁ B¢ sdan\@I tEQ Qco%dpa'nRular

15  body positioned adjacent the second boss;

16 [0022] - a first resilient sealing member positioned between the first boss and the
17  first annular body and a second resilient sealing member positioned between the second

18  boss and the second annular body;

19  [0023] - a plurality of shoes provided between the first and second annular bodies,

20  the 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
22  the 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] - afirst boss and a second boss;
26  [0027] - an annular body provided between the first and second bosses;
27 [0028] - a first and second resilient sealing members positioned on opposite ends of

28 the annular body and between the respective first or second boss;
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[0035] Figure 2 is an end view of the device of Figure 1 taken along the
line 2-2. [0036] Figure 3 is a cross sectional view of a restraint device
accor di ngvoaoam2a®pect of the invention positioned w thPoTaAREDOAITS Shown
in use with an isolation tool as known in the art. [0037] Figure 4 is a
cross sectional view of two restraint devices of Figure 1 in tandem use
within a pipe. [0038] Figure 5 is a cross sectional view of a restraint

devilce [88%r di ng -taoPlHizblyIRé fie sadsedensing i thevish PPEIOPEEIStthe AeePNRitoREN a
pi pe. [tQQﬁg}ocEs' Mz?eao@xgte% BRxRIAE thrbBYh Pl itMe FFNdECorAhe HhilidrDoay bagen al ong

the line 6- ure 7 is a Cross sectional view of a restraint
devidce ta@@gh @i algty)ogtppltarg%@sc@rowﬂe@ RB SRIf\RERLNIDPPSSosi ti oned within a pipe and
shown in use with a pipe plug as known in the art. [0041] Figures 8 and 9

ar e 4parppsd] cross Hgistel m@aaewé@a@nofhe@é@bﬁwbossmhae Bbpdgteg?g]eilé?fﬁ%lﬁg BZ 2]
i ncarpaoratin sol ati on an an

i gt oot B a8 sl @G 2RI S 5O& S Ikl wore e (orrosnerediereRbBH: nent
of the invention incorporating pipe isolation and gripping nmechani sns.

[ 0043] [BO]Ire 11 -issplamnlig g sboksthrovided bétwebe trdesdcord bbssFargithe plble; an6044]
Figure 12 is an end view of the device of Figure 10 taken along the |ine

12-12. "[%_zﬁp'l'_ED D%afgiloﬁﬂrspﬁug?%\) &%Efl}lr]_éraglg[n%qgfélle @ﬁj\sl Cgéjsigmg F)thge the

terms rest dev arnin

undér stphaie oppoditgvee shresdanwgimgaing plgte iMiaadireiction tOWemts thefirsbbods. | be used to
refer to the present invention, which is adaptable to be inserted within a
pi pe and to be frictionally anchoring there-w thin, against the internal

wal b of BRI DESCRIPTIOR O YABIDRAVWINGE be described with reference to
vari ous aspects thereof. It wi II be understood that a nunber of

i.fi t he V|ce n relation to the size of the

Godboce B0l Thesd S iteiRalas'qr % RESHo aTLbhohE Bbischrn i MhE: he devi ce
| s 110 belldm@detbw&dsc@tbnaﬁ paizh referdrice ipmeade il the Rippeidedrdrawings Wnstdirat ed i n
Figure 1. As shown, the device 10 of the invention is provided within a

Pi pS i %J(]r o d§§'uFee1 & %rﬁsépé’é[{@ng g £RAAgH ﬁd&/?c%' écgcg@hrg\g aW e{l Lhe,devi ce

10 is al nst rior wal &8 conpri ses
finrst ethehrwentmwchosglenedwithly agiipeul ar end pl ates 14 and 16, respectively.
When the device is in use, as shown in Figure 1, the end plates 14 and 16

ar ggar r[@@%d | BigBReX |53 éld \gé\%f‘fhe"&emetohﬁlgb%ngiatkgﬁi'al?ﬁ"\b e 25, the pipe
12. The end plates 14 and 16 have internal faces 18a and 18b, respectively,

t hat face each_other, and oggom telg/ di rected _ _
15  [0036] Figure 3 is a cross sectional view of a restraint device according to an aspect of
16 the invention positioned within a pipe and shown in use with an isolation tool as known in the

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 isolation and gripping mechanisms.
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external faces 20a and 20b, respectively. The end plates 14 and 16 are
provided with outer edges 22a and 22b, respectively. The outer edges 22a
and 22b awegswveesmbkly circular in end view (such as shoraTiaa2piogoIEs?2). As
illustrated in Figure 1, the dianeter of the internal faces 18a and 18b is
| ess than the dianmeter of the outer faces 20a and 20b. This is achi eved by
provi di ng each of the outer edges 22a and 22b with a bevel, 2la and 21b,

r esﬂect[Pgﬁly, fisveas Wanshtbsaremariaberoge Aectional viswseefraapethes smdodigenheithe ob

t ovgr dsnjdMaoh THcBFIdRAtinG PdeSisdidforPal %%mgrrﬁéd?ﬁﬁkhtée' y. [0047] As will be
under stood, and as shown in Figure the end plates 14 and 16 of the
device 10. are_sized so as to be slldablgv[ll ntroduced into a pipe 12 to be

t ested.[0843)t i Ei9uienl! iseni sxpindast Niew A the fevigreof érd '8t es is I ess than the

i nner dianeter of the pipe 12. [0048] The device 10 of the invention

f ur gher[0044]| udEyuee 1t israml eridyview otthe devite beFRiyu@ 10takeasleng tediae 1G¥12' gri pper
pl ates"” 24. In the enbodinent of the invention illustrated in 2 19 114 11
1Figures 1 and 2 , six such shoes, 24a to 24f, are shown. However, it wll

be lgndq:r,@f,ggg[)ay ESERATEN Tt H‘I—IEqNVENtri‘@Na” that any nunber of such shoes

may be provi and that such nunber may relate to the size of the shoes
and the size of the circunference of the device itself. For exanple, in

somd cA9R4S] t whsysed e, fedeansiclain’ ohdiesisint dayickagr estigdtng e Milhg on

t he 7neagd urfdRFst6ocABMNafe trRSsathd ﬂneEﬁinQpWhﬁ% Qh@s@ tetndd @fbedisBlRS Rfferd6 L ES MAY
require a |larger nunber of shoes as cogﬁ)are to small er di aneter devices.

| t \ﬁt | |Pra$%'rwsntt%téfh§h¢%d%%hle frPssingerigdavigun apirerandde Pgdistieradly t he sane
numiger aﬂ&ﬁ@f‘ﬁwdmé!rehﬁlthﬁ%@aﬁhkiﬂh@%@rn@fwél%mﬁ nglpéea'hehrﬁve\"méﬁ wileeldederisdqood

that the invention is not limted shoes. [0049] As shown
n 1R gWidseereng o Va”‘t%ea%ﬁ%tééheiﬂo'car”é’vE;gﬁé‘f‘ﬂ?’lsgpogﬁ'ﬁié‘d’%ﬁ%@f ures having an

out1e,r SerSdﬁé‘a‘ﬁor?@oﬂtHélHe\hée ﬂ/ﬂiaﬁét&ﬁ,sio@ in ?8idr t8Ana 8idé Bthedd@ick NHREn, @ gl | of
the pipe 12 and fgﬁosme y directed inner surface 28, directed towards

t hd?i nt'élefesito §ie %'h%o PeIPEIN Which tagdRdceis 19 P8 §S¢thcl ude opposite | ateral
edges 30 that conprise bevels and which are conplenentary to, or adapted to
coadper goe4eyi t hOnbtaepéni‘oethe prdsena mdetidn |Qr||0ytiraiedi|roFthltu’eet exdsHowat &2 14 and
16. The beve ter surfg?e 26 havi ng

| dge
R o RS ER i HrolidRe BRARR iPS 12 oThe dhiite Rolhe IR BES 2 enoe
_rrea5ur aeshgabehpoditivd Witsrgintteldeade ‘&Xissanolﬁorbbegdlaw the intdrion walh ofige)piperan t he

B, Y 855 S SR B SR R S B b 858038 Bl oo
apprreciwhettheyepee soindusekad sredvn in Fidiee ar the edd Platey D@arﬁﬁ‘l@ﬁrevmtdn@esef ve to
ass‘I|8St ctog%ar alfg%rtnleg ilth t?tgqg ?tnglptgl ac>)<f|s cgfrthae 8.%}4'156 T%g Q Stateshsla 4 gncP ?6 have

19 internal faces 18a and 18b, respectively, that face each other, and oppositely directed

20 external faces 20a and 20b, respectively. The end plates 14 and 16 are provided with outer

21 edges 22a and 22b, respectively. The outer edges 22a and 22b are generally circular in end

22  view (such as shown in Figure 2). As illustrated 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 18Db, 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 10 of the invention further includes a plurality of circumferentially

31 spaced shoes or “gripper plates” 24. In the embodiment of the invention illustrated in
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inner wall as described further below. As will also be appreciated by
persons skilled in the art upon review ng the present description, the
out er surwecei1i2a@2mt t he shoes 24 may be provi ded with argTiGAedmbieat i ng,
additive, covering etc. that would assist in reinforcing the frictional
engagenent of the shoes vvith the pipe internal wall when the device is in
use and engaged within pi pe. In one exanple, sone or all of the

af orflemgngyres @ngr2oé"?ié§0'32h%§y2‘lﬁtorﬂ4é\ﬁr@léh°wtHO\HﬁVGU}'FWNd?edJﬂdéﬁmd BWpe of

device Qs dRIsRiIb&In the %rteiﬁiéjt'atng%ﬂmbbF oﬁ’!ulch sREeRdE b8 bRRAIdINRY thitgudgar ee of

frictional contact can al so be increased by increasing the surface area of
t he Soutmbay rfaydelgtenty tog sieq ef hrEegeDaNd theeHe|of recikhBdyenste fithppeyicdl at es

24 omy iRelr MR eRdmABYin BBk dadks, tW&oP@#e@%ﬁ%@E'o‘?gnﬁ pRiEePay fe A6y MRE Of
aluminumin order to reduce the weight of the device. The plates 14 and 16

may 5pr IOPPRANG OB & RRGse d B RXAMBIEr B iPerRpPERGaied, larer diamelsr dayieati Makn as t he

mat @ri gbqlikf a fa%éﬁn’&gwbbhéf SHORE B %émtﬁre@'té @m@ﬁ@rfd‘i’érﬁ&@r asviddae Iﬁﬁ!%%o\b@u' d
m ni_m ze the marking or danage to the inner wall of the tube 12. The

i nvént i WWewteqd that ipseeh @f%ﬂ'%t@rﬁ%ﬁﬁés@e \?émP@Uﬁ’bﬁ‘é?@eisé‘ﬂ%/ t?el)‘|="~°'eldor m ng the
shogs Zginaiigh oF |ar‘gB€suEé@t|t3§nu% lﬁﬂgrsl&:d theY th& XREBRIih is Inbt lfrh&ddo BBy ; %%bé.l 1

Rrestraint device is to be used in plastic pipes, lighter materials may be
used aLfEReesanmpunt of anchori ng force invol ved woul d generally be |ess than
t hose encountered with nmetal pipes. Thus, for exanple, when the restraint

dewvioce [@049]5 ugedhywib rn Fﬂb@@& MGandip e sHoas 281kd g@neﬂanyi mmrub@:régﬁm of

al uni num 52 n Fi ures 1 and

TG e otaes 20 THE S psleptecsf SRt Saainst e et ravalgtles Bige deendeer al | y
ci reu rrfcﬁfp@ﬂtdlﬁb.rdcyeosuaﬁ@f@mrfaé@g&cantab@d%mugﬂfer.amaier &ffthé PipedeyviTee shbey.

arg)SI nd th end ate 16). The bolts aren&Eow deolﬁﬁhr OH%P' bolt hol es 36

i ded 3 ?P Pﬁ'éﬁ%@%‘??dfeé?\tﬂrabﬁdoﬁeé Sehaiferaise rgY d"a threaded

apet Ur@mﬁ&n@’fta\yltdﬁﬂ aldaptbb@o Eodp%trat@mthpﬂhano@vélémé And Iz¢b BrovRIRHBARKe Shown,
t he aperture that is con£ ementary to thre&dl ng

S nclu
pr 091 QEICGIRER S BBR (5. 33° RRESD G dHs 0l 1S SBATERULE (07 BHEEAUP By engagi ng
t he|6gpﬂ1’eing%Sgr3§ter ddthivilel trié?nwsg@érﬁ%rﬂ?@nt o eddedo thy mt i g edde ?agfarud e; 038
can e C usi n | Xe nu not Ssno n e 0 Site Tace a
of Whe Fiiia BS Tanantinal Al e fin Whsn h UsRLMBBMednRer SAACHES, bht aced w t i
t hreaded shafts (not shown), permanently fixed to the plate 14, with

thr“leade[domjds Dformmﬂpeshﬂfetmtéresiurfgcé mefmedhbé'srmmylbh@rdmﬂetmnes on plate
nd wherei arate_nuts ape thbe |thﬁr of

sasomFr a |&gﬁg$s Qaslergu
t he e eXanpte T Figkr e WiRRseRAle PErRBE &ML A A% i s to
ur @8 t hgodwas :«nhmm sdrde emakssish theolvietiohal eyaigemehesf.thd Hexsce adensit theepipé on | s
o] Iimted a ne L chi e this. ln addition
ér st'UOE] V\f aa[s c@é%r% f{]@h elow, H@% s&rl%e%ﬁpge%tyd Bé persons skllleat in e
22  art upon reviewing the present description, the outer surface 26 of the shoes 24 may be
23  provided with any type of coating, additive, covering etc. that would assist in reinforcing the
24  frictional engagement of the shoes with the pipe internal wall when the device is in use and
25 engaged within a pipe. In one example, some or all of the aforementioned grooves 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 to 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 of 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
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provi ded. As shown, the bolt holes 36 in the second end plate 16 may be

I nclude wells to receive the heads of the bolts 34. In such case, the outer
face 20b wb 20tven2esed pl ate 16 woul d have a pl anar surfacecTAdivgoussed
further bel ow, such planar surface may be preferred where a testing or

I solation tool is to be abutted there-against. [0053] A nethod of using the
device will now be discussed in relation to the aspect of the invention

i |1 dst rrasteaintidevice dggitode usednigpiastic pipes, dghter mategiglspprieR Ysaskas the amewnte,

namel y, aﬁch@nr?‘d‘f@rdél|ﬁﬁcﬁ\%d%ﬁ@geﬁe§allytﬂer§@fP@ﬁ t%e%@o&ﬂl&e@%ﬂﬁn@tﬁl ATBs be

inserted into the pipe individuall'y and joined later. In a preferred
as péct , Thyswiey examee.cmheiihp deriieing dgyiee 1P w%wseﬂwmlwt@m%n@e eptirg davised

out gi demgf pd REmBl BEalulfhustich arrangenent, the end plates 14 and 16 are
relatively spaced away from each other. As will be understood, in such

| oose arrange the shoes 24 are veabl e radially so that the Xi mum
out & QPOEETer RashetE Es e DR Rera TRl TeiRes TRLBUEY DO he. bi pe
12. 6| N |hidhe a8pact, thEBoEEY4 &R gbfaefamgn cb@rﬁbtéﬁh@alyyspaaéd Q@Uﬁ@dwd diﬁchTé?@nd@ pe 12
and p03|t|oned at a deS|redﬂ§?cat|on he [ el 03|%|on bol ts

34 &re AMhAESS WAEBING F RAR T alBS b’ %[ﬁ(?r%d%ﬂ@ Q1eg 8”?8\%?%5 each

ot her. Aeviddd in the sedvra reﬁtj(mﬂe d@dné%xt%h@vmough fol PFeaddd abBiitiFred B8 pRASFdeGAUSES
t he shoes ' d towards

24 to b forc radi a out ward fromthe device 10 a
e o e Theist chotiiale g femmsesm el ShorBdNL AP o e dhieddas M4t byt od
t o 1ohe is eonplefichtzgy ﬁnelreaﬂm@qdr&@djed 6h theddorél 32 wh%re'b%‘lhd-ﬁolih 374b<§emdl4 édo%t he end
as the S an are

t es a dt shoes e
P 35 el By ZRasin e srerrascies dovl b CBeisfad g dh Piinton pRgrieha
It0| apes etae@rd h tmgr@plaaéd b%asuﬁ@taﬁuie%gutt(ﬁmeér@dmﬁd@ﬂﬁa ciposite fabe ZSﬁ?Eﬁwe%@e d4. Due
(0] ose rren I On e evel S e an
o R R ee e Shbecingn e Aate o can srireipoa FrEhpatee s Belhine shoes
24a4d tgerlanétitgeaisted &dthalplafe Ut W telreafisd bh@s BIduch sRéftbéng Mééﬂf@]’th'ﬁdL@ht ened,
hi ased a ai nst the e inner wall thereby formng a

t he shoes are tight

L1 gB s PR e SRR S SO SEREal bR o &nieasrBF S e SaNTTens of
t hetel nvg Més@rhxambr@sb@bvtll%&ﬂqd@r@owmai e puipdsa ofeeofts Isyto he two plates

Ci r(‘7um‘ erent 11Iolyélallsspaced man er &out t he pl ates 54 16. I S arrangenent

serWes Yo, KN Bifes YiKENtes T ROtApNE é?ia%”ﬂ%@e%% %l ates 14
andgl6 @mé,vmtghm&etryadcrt&ﬁwmtwulnge Uit §toSihRESs vaet) of ﬁ)tﬁﬁlrgngi hreaha &Ry ben a

radi al | d dlrectlo I n further prefe of the nethod
P lone AAER st fispanost 2 5 1he SeoaR et Fiate o BTANHS BMe TRl Brpae: & o
paizlos &@ci‘,élﬁe the r@@lgé 61;/161?@6It§|3$ n|t ncduch Bt e tienbutat fatde soui zbuute gaaa éoﬂsfte fI@Wbaﬁj
e en al es n es an ar ur e
g}a" ?QPHSHQ Sy HIEHERET h’@‘hm%e'%‘?’ %B R1BHRL$WEACE My bg e %rﬁ?& within
t hQZDI Aeherd Baésting or Iddkatiph B3t tdbeaibltted there-against.

23  [0053] A method of using the device will now be discussed in relation to the aspect of
24  the invention illustrated in Figures 1 and 2. In use, the components of the device, namely,
25 the end plates 14 and 16, the shoes 24 and the bolts 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 so that the maximum outer diameter of the
30 device 10 is 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 to 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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16 are maintained in a generally perpendicul ar arrangenment with respect to
the longitudinal axis of the pipe 12. It will be understood that this

ar rangenew0 208/medo2a limtation of the invention but nerercAzo@reiBsence.
It will also be understood that at |east some deviation froma true

per pendi cul ar arrangenent will occur. [0055] As will|l be understood, the
bolts 34 provide a neans for urging the plates 14 and 16 towards each

ot hdr . hevelgianthe pad é'ﬁéﬁsearﬁéh%lélm%cﬁeﬁ\’élﬂ be wagersifiodeas the Miies $4 8ad p6 8% de a

sinpl e u’algéd RlaRd dath R Ofk BIMechi bt édbgé B @B'?ﬁthetphﬁ’te’s B¥§rr5g{a%t' S not
limted this one enbodi ment. For exanpl &, in another enbodi nen

bol 8s 3he ﬁﬁ@osms bevsledasgesoP BT ipdhaas P4a-8r Dyade rarased @eniatien eifle al so

serve tRReRamginRWrRRSSatel 14QNE 184ENRGS calY Qtrh@H{dcﬁle(/@d*Ey AEhtbARK heQWs be used
to force the plates together. In another exanple h | at es can be urged

t 0gét he¥) Gauseg thaghrasi Z9acbipi Reayged radialy opfvard Ap ths %@@4 BR&rBeEr bot h of the
pl aiges tikfhtendd, tﬁé@h@é‘s HeAhilesla¥id dythsTRF WD PneVaICReredY Fotnfisy &fght

el ectromagnet, which can be actuated when the device 10°is In p05|t|on
Suclf rref@ﬁt@tnﬁbc%‘éaﬁtﬁﬁﬁe?ﬁtwe@hom) will cause the plates 14 and 16 to be
forced together in the same manner as the bolts 34. In a further

enbedi Me0s4] a iy ﬁ@@@fbdaﬂbwméﬁt&ffithermwrmen&héibzsxwl34 8reqitvi@éd inhe end
pl ates, sucai\ as t

e first ed | ate, and such rods y extend t hrough and
beynd SREruEarR Grrurin anialy eBeisarariig hoitane BEtEs 1r 1o (HS GTeROBBAR ng
pl alble sim}ééttbéﬂerﬂ?dls&ﬁbdtetftﬁe WFdiey fobe @Me@lcﬂth@lénﬁ @g@éﬁm andes am&mre@ﬁ i's
not imt tot e specliTtic u SCl 0se erel
P o TS IENg 8 108 ShaEa PR RS &Y 3 FRbil LR Eetiats &t SRS at o5 14
andﬂﬁpr@ﬂérr@ﬂl@ﬁﬁabtj@e%t &Ethd hfetAdd dfag@lmlvlefﬁndnhmed@ws ce aié)tlgﬁt@nélﬁn u][ geﬂ )
(0] t her an to cause radla Yy out wa nent. o t he shoes
or T | FETIS ULy SAOY B8] SRy e AT RN S CUTEIA GSTDUAT Bl ate 14 as
havu4ng farcge @Qﬁl@d't& tﬁﬁ'lemd @éteél ngth&h,a@e theTmattes Hg.antine dré Lidedadgbtidrat/eny4
|ncI udes a central eni nner, _}he second endd% ate 16
Sal 4BS6RY BryER rlenortkﬁg‘ FP'B‘i%f@f“ &H'nanWW'% F?'Pf’g Wt i%,ith8 PIBes JAdEPst ood,
t he|6use1605re$mﬂitarneag~8a \yerkrelllyr @ip@r&juddm ameagahentwatrgBbpadt td the I(ﬂ?\w@iﬁal whi ch

would be rtlcul a ere the device 10 is deS| for use
b T iR P2, dhviltBe BRCersiont 12 AUS SHaTReTIan M R P TIBIODAENG T both of
t he|8endn\ﬂinﬁb|¢§ut rhérefglprbforei®y 1DRIll RISOW @ icvdtddl BBEatsastBs@e Sk dibford0

d gte to recei ve nd retain bolts @{0V|ded on a testing or isolation tool

anétru[ar?em?é‘ wulgeatranggmend Wik €CCUB are provided with a keyhol e shape

whereby the head of one or nore bolts (not shown) may be inserted into a
I arxger [0035]i onAsiwilt heeursdenstodd) tlambloltsdm;ﬁomde aundasdot urging the plateseld sblout t he
axi

o P B T o U NS B RS B P BRI by om o
22  simple and effective embodiment for such urging means, the invention is not limited by this
23  one embodiment. For example, in another embodiment, the bolts 34 may be replaced with
24  hydraulic or pneumatic devices that also serve the same purpose. |In one example, hydraulic
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 the plates 14 and 16 to be forced together in the same manner as the bolts 34. In a further
30 embodiment, a threaded 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
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within the slot 40 and prevented frombeing axially separated therefrom
Thus, any tool or other such apparatus attached to the bolts is prevented
from bei ngoawioal2bip2separated fromthe restraint devi ce. PAT/Cai2bd9/do€l178
understood, this type of engagenent is comon and various nodifications of
sanme will be apparent to persons skilled in the art. It will also be
understood that such linking of the restraint device to other apparatus is
onl y orfdgoptherdeyicetRetq hp/waed getied antdberehy tp aeset ediglly utWatd | i mited so

anyzsuc(j?%d|éd’élﬁ§é;l,t Bf thaRASEESM griph80a&ks bhgure 3 illustrates the restraint
device 10 according to one ‘use. As shown, the restraint device 10 is

positioned within a pipe 12 and anchored thereto in the manner descri bed
above. [BJ*%lay Bpuaéﬁﬁgt@te%thﬁé@i%a PEHte 14 3P 2RYIBA 3tA5HFradY, BRNURT 19at"3PGught
ihn Y. S-'I;)rBths,e]l:He fiNst.-enfl, platd ,14ﬂﬂclL(deB;é c%lgtrbllrcﬁ)etﬁﬁ@tfﬁlﬂtlﬁ al(%fmﬂ/é{ﬂ:nfdhtnaf, ;ihd;j%’c@hiﬁ:)_or ated
erein reference), is shown a . In e exa| illustrated in Figure
3" 8 heotaiods 19 disebS pEvregintne T plasmnufar d08: foiibbe phErHPps o' from
an end (s dr Bacremigs WslidWidebe thef dvangiGveightios teadeveaivhiah hadidne peticiag 56. 1t
wi | L be understood that it may be desired or _neceﬁsary_to i sol ate a given
secli orﬁeava@%avﬁ?srﬁ thgdeyica 1B ds %%ﬂgrm;%seei%ﬁwms Ji#er dasns. Prinarily,

i solation tools such as that shown at 50 can be used to prevent funes,
conmBust[DDSA vaperskown i Figaet2aionedr both @é theremidgudates, t14i amdt 16e naiy be prdviflecdm

reacghi ng. .t he wel ding.region where the heat fromthe wel di rocedure may
roagi't A 4 otk Yot £0aithnEl Banie e B kBB peS kT o o s tiel her ' aspect
an 10s olisdlatam tbalar tfedlikenyn ahes aspct, dhd spisatli are lpyovinkedugithoh keyhpleeshapé heat
gener at

S naio iter il Fiell pf o Rha RS 1o T B PUEET n E erddd Do RS, o0
mayl2be tpe slot d@dndvidnh? airoockrentjallyabted almowt the aidETofaBe ae\lidreammﬂée beadiser. In

to i. ty to.. t , i 2 19 114
o o DR R Pl bR RPSEBb YLD BB R A2, 10,
i sd4at iwiﬂn_in el siot |4 a;nnl gbieasvehtedrflramiv lra]eieiq ami:ﬂgn?nraratid tHeireefrdrTeTrgiqrargn% tmolgeri n;[j leJur inn
SR § RSl BB B nd RSB o8 R o RIS 0o

pr e$s urthe exbtramt devdean geAowuill beawnderstoud, thisotypé bi engagament, is thmmoastndai nt  devi ce
10 of the inv
19

ent.ian may_he praovided as.a further ncnfr r.r saﬁr int for

thdt oot 8t TATRTRGY Clte LR Ay RS peybls SR AT T M3 o1 50
f r dd beindgrstoddahatysudh $ipkiag efthairédtiaimt tbhecgtoetherd] dppaedtud is oyl dnelespactddr st ood
th t restraint device 10.of the. i.nvention ¢ be used with any type of
| oaPat i B rEE o e ad i BERar s Il ARRe R T 1L 5
The exanpl es herein, depicting specific tools (such as the tool of US 6,131
, 420) , [89%8]pr oFiguead3 Blostedtys therrestraintslerise S8 astordingus onatsagAnhshwwrhéne
| nvant 'rearé?ﬁtydebf%e%%’Posﬁﬁeamfrﬁé Pi?eQE é?i@ta*ﬁe%r% trfé?&o'imﬁ%ﬂﬁrﬁ?%r' s not
restricted to any isolation or testing tool. early, as w e

22  described above. By way of example, a testing or isolation tool such as that taught in U.S.

23  Patent No. 6,131,441 (the entire contents of which are incorporated herein by reference), is

24  shown at 50. In the example illustrated in Figure 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 56. It will be understood that it may be desired or necessary to isolate 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 alternatively 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 isolation 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
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understood, the present invention serves in one aspect to provide added
safety where such testing or isolation tools are used. [0060] As will be
under st ooslQ 2promeeszng t he restraint device upstream (i . @eCTaNO®IWEI7T8O t he
pi pe opening) of the testing or isolation tool 50, serves to prevent axial
di spl acenent of the tool 50 in the upstreamdirection. In sone cases, the
testing or isolation tool 50 nay be connected to the restraint device 10

t hedebyeqyinmantthe gesirina Pevies, Eneey befuseawith sgeh Bstinghon iplaiirsingieiraiger to

di rect '&&l@éa%héhorﬁﬁ’tﬁmeméggle% nia']wtém%ua?f?e‘%ﬁﬁg oﬁ§ol§ﬂ5ﬂ"(@ol'|ﬁ placgUEsr 3 ., the
testing or 1solation tool provided wth a | ocking plate 56

ext 8ndi GNP A $a7Re EIFES, @%W@r%etoﬁé Testna or spiagen tq%%lfpr@es et RPAJ2p! at e
may 4be rﬁépyé&% mﬁegihrééa A4 Maﬁq@r&s&%m ah8! bsthi réasérhﬁqeh%@fﬂénﬁfev&fe Aphirch can

be received and locked with he af orenentioned sl ots 40 provi ded on the
end Spl dheinyeniignemaebe peovided aas fyrteenansber grestianisonthe (qol 8B 1 iheramgjesrent

t he gt 0ghe a8vidd 4o 585 e€ BSERAIRhIBYI SRR bRING dxlaif8”pREed G?/ﬁllﬁﬁ%é gpet her
t hereby preventing axial separation. As diScussed above, the |inking of the

bol t he 53 |nto the slots 40 is acco sh b i rst positioning and
oocdr 1 H0RC"  BiP s HRduOPEIat thaeRrant JaMse Pt e breRaon b LSt an of
t][le ﬁ] 0Qa}ny5 d’I@T\lédl]Q![dnhﬁ Et}ésfhﬁ{j*t?tﬁla@l/\@hﬂ &?r?mat@ip@&ﬁhbemé@n thét1art brmhéf h?ﬁds 53
(0] e oC a ar e serte In e ortirons. o e

Ol o Ao B ariains SPer e BRi Reiichi e tat Bie” ot US pelsl 4 e SRR ent s al 1y
i n1or d@olélpfoemmrpm &mlutsﬁatﬁwglhd/\mrmbwreaﬁ@i e bwiutsbdj NThé@ppER&tU oF por ti ons

of the sl | ockin 50 to ?éla i nt dev ce 10. At

t
thi'd pdl¥ ng’ﬁget"@@f‘ s gyot feégﬂéﬁqh r?”Vdﬁ?l'at'Qﬁoééﬁ?t“E‘%E’H eé%\b@rséf\ﬂ bS the

pl pe i rnuridesstétsll e prfaimrnvehﬁomdr\lfesbﬁ oBP REFSTL & erdvitbatidenyafetyheerare@hs can
%sed to secure the tool 50 to the restraint device 10. For exanple, the

wd SdeVFHEy W'%'PH’[S‘P%}S B€ YEAnect ed t oget her by chains, hooks, cables and

the like. In either case, it will be understood that such connection nmeans
series [DOGer eveswvllab(é amdefssiped airdm@ng)fhetrbetraimajeva@ upsiledrh €.e. eppasite nd theevi ce
h| n

P 805 RSPl of i EiGor folatofl 181 B P s preteh{ el idietahebL &' 8 5
11(] 6ar eooit50lin zrmhpstreanrmtemloern somle\ogae? lﬂufet,esm1gaommmtlamftod>lfﬁ® rdazwloe:e 110
1 en
& e 5D ROSRD R e ek 48 Fied o Mot iRl ol KRl el ol hn 1
reslBectdamis;rearardﬂestexnmdN@Ind:qnIeaareple;hﬁ oma(hsﬁzéxﬁ asrﬂmpean\gmkey3 mséantlgdi; elsjet e
ou

anaior | - aPASod 38 e Bl ERA WD BiodSe g Rl sk e A el
re0l t thajntdreor attheeied The Iusl«{lmggplamenaiﬁbe pmvmﬂed Imnmraxmﬂy Bdteoding bblés &r W dt h
S0 A5 Lo hDSkeast MG COMARLASUE LAERARLARIRR WESD i i3IarS0R1 the Pipe

22 provided on the end plate of the device 10. As discussed previously, in this arrangement,

23  the tool 50 and the restraint device 10 are linked or locked together thereby preventing axial

24  separation. As discussed above, the linking of the bolt heads 53 into the slots 40 is

25 accomplished by first positioning and securing the restraint device 10 within the pipe,

26  followed by insertion of the tool 50 having 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 bolts 51 to

29  be received within the narrow portions of the slots 40 thereby locking the tool 50 to the

30 restraint device 10. At this point, the testing or isolation tool 50 can then be secured to the

31 pipe in the usual manner. It will be appreciated that any other means can be used to 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  understood that such connection means serves to prevent axial separation of the tool 50 and

35 the restraint device 10 when both are installed within a pipe 12.
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two devices 10 and 110 woul d achi eve the sane result but with m nim zing
the weight for each of the conponents. In other words, rather than having
sets of |wogelmhews, for exanple, the use of two devi cepCaldawm/hosuse of

nore but smaller shoes. In using the devices as shown in Figure 4 , it wll
be easily understood that one of the device 10 will be first installed
within the pipe and, followng this, the second device 110 wll be

si nill arlP961lnst Rioueat4 illpstraies @ fuithep aprech AlIBE dveptPn whgreryoRgHises 16aNduch

devices) @afe BFiA3F tahBeR ®6F E6nRnlcHEd! s 6%@%%@9 17@HER ard dortinbh _
further be understood that each of the device 10, 110 (or other nunber, if

appPi camihejevican! Qeare idandfies with Hiefrelpelt. Shyse as po@bothitiipdedces Whandel 10

|11 ust rigdigad et é’rﬁ:%lé?t‘és ak shhe 1k r‘r’é%ﬁdtl%ly We@bﬁ@eﬁ&ﬂéfé@ﬁ'@einda@l@eﬁ I'n
these figures, i ke elements are referred to with e reference numeral s

use@ aligeREciren Aé%&q understperlithe ysaRfttwaresiraim deyieefeyush as0 agded as a

prebi X doRibles i ér‘idﬁonﬁ@fo?&@%wd&@ﬁm tﬂ@‘bidé‘%zz% <H|§cd%@8§5156{fét §@|n%fa$%§ulta| ly in
t he same nanner as device 10 descri bed above. However, as shown in

Fi gdr e m8ay be pehignag hyéJsmfhe deyieewitashoss 24102 lBrass il se aaie BFlepsatfegned
W tl t h@nedlsitRbafeddwad irtlhoaldnd il dipOmnaer édm%es Pelvar&NtHehRE o he

device 210 is In the assenbled state. In one exanple, as shown in Figure 5

. tRe Bwesleviges 4Qapd i14Qworldgshiera thesammigsalt behuieminseiano ke vaightiar out er

di aget eéach@ﬁhe'&ﬂd%ﬁént%hﬁﬂotﬁ@ﬁwbrﬂgeﬁatﬁé‘rﬁf%trfé’i/m@fsés}'tﬁI:Rb@%hégs g that the
boss 300, as with the end plates 214 and 216, can be coaxially aligned

wi tHi n @BERie ther wserof wo dRces Flowarite 439 ofBeRe hybsmeiasseeest INaisteshe ed
' 0t | %v?c@@"a@'sﬁowﬁ EFigUtess, |t‘\°1\PIF|b§Qgs|I9fun5&%toggstl§at%gg’of trdevRe 1ok bar ger

di aneter thereof, is provided with oppositely directed bevel ed edges, 301

and 330Jirstanstallediyithinaidn Pirgcndz ipflowing thisdhe saegndcdevicel 10 wihes sipylatihe out er

di auet gpstafed MEWRARD b%%d%FstédoSth%r{XSm bek %Fﬁ&h'o%vic% gart Palsdd'® Hbhaget er at
a central portion of the boss shown in Figure 5, the device 210

i ndPudescyhidaisemnehetng foree lvip furtheabe wngrpioad thiaiepeh of tbrdeyee 1Bel 19airs is

qu@t | flopenét hdinber. if appllcnglH)Scanaed(chrb%toflé%ffer@rﬁt sHdoes is shown at 224a and
a whi | e a second pair of shoes is shown at 224d and 224d'. The bevel ed

S M R TN S RN AR ot b
exauspl én t@e&.@qm ik dergenits afe refdriedl tbQVtBlthe ﬁ’éiélreawln@ﬁ&agfusbb%bbﬁ@mﬂsoo are
e 2B cUTPHRAC)  BUBHORM WTER BUTET F030P B3 BHIRISdTSPhe S AR D B8 whi | e
t h@ObEVdﬁwc%@ﬁ0h§c¢)’(sﬂ’t4ttd@@s§é’htlbil'5ﬁlnSﬁ@&arﬁ@#ﬁmnefﬁ&hefoaw&@@@%ie?&fb@d&ﬂdv&24a
e o bt rion SR e TR e oo b e S e AR O
Wi 122 bewithleedt pRies 2 11EariceB1s @&idYosHiRred therd Betivebhl heatrerddviteM 1Qus #sthe and 6
w I2|3 assembled state. In one example, as shown in Figure 5, the boss 300 comprises a generally
24  annular shaped body having an outer diameter that is less than the inner diameter of the
25 pipe 12 so that the boss 300, as with the end plates 214 and 216, can be coaxially aligned
26  within the interior of the pipe and slidably positioned at a desired location 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 “ * 7. 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 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 to be
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be installed within the pipe 12 in a simlar nmanner as descri bed above.
That is, the device 210 will include sonme neans for urging the end pl ates
214 and 246 2wmgetiver. I n one enbodi nent, such neans conpcraaxdaiols234
that extend fromone of the end plates (e.g. 216) to cooperatively threaded
bol t hol es provided the other of the end plates (e.g. 214). As wll be
understood, as the bolts 234 are tightened, the Rl ates 214 and 216 are

S

ur géd teompiemerdaryrio drerkavelsB0oand307 aresaestelyi &8.shpwnabgibsyeli3R5ihi s process,

t he obol §:8vifEY o el dh3B LORE Anild R FREBIURITGE pIRIcRI gk thOLkSe 5313 BEG of
circunfeerenti al %%2££$05|te one another are tightened so as to prevent one

pl afe fshems 224an Ricn Wilhiee pnqrsstoad tq hayersoluttsertmyetanstheiegaee pRRPSItE he end
pl ayes g1k BoMd 30bSrot BhERind e YadPeLi® StORHes244 @8RG 2984 Lo be urged

t oget her and thereby "Sandw ching” the boss 300. In this process, the
oppasitely directed and, conpl enentary bevel s descri bed above cause the
ohoBs' HB0dang’ S5l b ieraton J0F APl 50 G W0 T D 8 ATahet ¢ he
i nner ViR ihstafled WighimtHeepide?12 TH HEikmal Mendr dslRseribed abdde MBYatGOMid daigeeunt i |

t he_desjired anchoring force is achlevgggbetmeen the restraint device 210

and 't he? Wl Ingfude semp; prangJor wgingitae ere dgtesisdd @ndilB topsthess e 234 as the
ur gigng difsutiment, SUthyn&uihe compagedBalts 234 thatextemdarin e aitHle ¥Ad bRss @tgher such

urgi_ng ns may be used such as hyrdraulic rams_or |jacks, magnetic devices
ot Jo" R oap ety B Seee S Bolas PIvicRas elbenaighe phapltisdSe altn s s o

pr o devikBe @ﬁd@dtoga,Ciwmb BIts ﬁm@rea@a'tdmaa, thB@Iel;ctéH@M aﬁfi‘m@e Q.fgetdhewanid@f by

I ncreasi ng, 1.e. ou Ing,. t contact .area o t he shoes or rpper p at es.
o e oo i 6 SxRL Ebtigh { Tp SEEHS Iiaproge e be TR e RS b

ar leilat grsebbﬁrﬁbet\kk%reiﬁfbb% gdt Bie dildemferemule opsieite ©Be BAoBboMvR tightdheddbasl. |t

W e under st oo

t hat vari ous ot her dificatigons of the device of the

ot e RTare e needian Uite SSR Riiarel s s bt h aed gitied e °f 1 houl d
Pﬁ 140s qdlézbezlgmam Qva;c fi)?cr:]e’:\thétvéii@{s_es"hodgﬂzﬂi @n% Aié&’&% Baiurgerl tzqs%et|:':1érya0|rfzz|0tg@rieaﬁéI i on of

e varjlous 1orns O e | nventl on escCril ped. abqQve e nadae epenai ng
updf ¢ ESTKEIIE 20k AoS 8- 1B AESPIOPET B1E JRPOSIRN HERCISRAMEEOMRIGTeR AN i n t he
dr a6l ngﬁvek{@@s&ﬂ)éut ';‘aﬁosé]@awseitge Elh@isrz&t45arﬂaa2t4tﬁ©dbwgfbehmgdgalt Qut@%rﬁiy@\d?dj ?Cent
prp segnents t.oge er accordj ng. to e netno escrlped I n the atent s
P, oifeTehy Soaindihg s ahe e et e ngietng 6us cpagrensintinee Bey be
pr ol dard% aésiiehl%ri:chmigic f@rceoéh atMmev el Hé@ﬁeerv\lhélrr@ét@_irltt llal@\t/)id@m %Qnd ﬁwen/gali dgitmneﬂ
wtnin the nterjor o aC | pe ortion. W |, e under st oo that the
01 95 "R 1-DAS G Puasg aBpya Hiiae Ol Pyt ARas the SR meatt SoNied { oget hor
Theor esdniitsddihertieV treaendsHiomand dalsispsdtsdrisuem airiomasnd Mapbé a¥ed Sighj B nt
between the pipes to |lie over. the boss 300. Once the restraint device 210
i s4ln pYEIrEYIsT ams ok 1956 RAFEHC FRYCEREIFi ght ened so as to anchor the device

210 within each pipe segnent.
22 [0064] As will be understood, the device 210 of Figure 5 serves to provide an added

23  anchoring force against the inner surface of the pipe by increasing, i.e. doubling, the contact
24  area of the shoes or gripper plates. Thus, the effective force offered by the “double” device
25 210 would be greater than that offered by the “single” device 10 shown in Figure 1. It will be
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 another 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 5
33  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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Once the device 210 is so anchored, a wel ding operation may be perforned to
join the abutting ends of the pipes together. In this exanple, the device
210 woul dwoheroai2esoe serve to nmintain the pipe segnmentsPpCm/cAreosesi7sed
orientation until the welding process is conpleted. At such tinme, the
device may be | oosened and renoved. [0066] Figure 7 illustrates another use
of the restraint device of the invention. As shown, a restraint device 10

as desc@'fierda bgraldasttegsther sTherrgstraieidlaxicer?i1A wouls brepastionad spiasia aliay B¢, t he

r eStzr aijBiht Qét\Wleéﬁ‘th%(b bé%%lﬂé%%rtth@ b3 BoB L HHE Mé?eﬁn%uﬁt *a@hcé b%\'l% |h Bokiligyre 1,
nprisin air opposed end plates 14 and 16 a plurality of shoes

or @rl pib@golgﬁ Ae@amheﬁgfden%ao @%@r%‘-cbeﬁKW@@ﬁVlcﬁﬁWW@h'ﬁ@aﬁE&W@ segieht as a
pl ugal 1 hycethe BElits 23dis 4 ¢Rold é'%%lﬁg%}f‘pd?ét%%aylge e&%rﬁa@d%w thy towards

each other. One aspect illustrated in ure S el ongated versi ons of
t he 5shabsttpg.ends ofiheipings tegriesrs oSS SxamRp %éh%l Aevers3Eiwaydiereforesarviént i on

' SI I@Ot rhaiRiirefe b AdRYnnkEin Whe GG c8loRERALS Hhtil HREvEI&VE %%CGE@ISFC!OW&GJ it

be seen that, in order to accommpdate the |onger shoes or gripper
pl afes Atguch i@epbedevise mayderaerened dgarermavagel | . [0067] In a manner sinilar
to that discussed above with respect to Figure 3 , the restraint device 10

shogn i[podsjgur eF.Z;ulies7 maﬁﬁbtésﬂamﬁmiu@ator e r%ttéintc&em@é obtHeaniegibh.NGs Or
|solat|%tools g E?lllustrates . eof t erestralnt
devidce STOWRI ® FPSYapyt S%V'?ﬁ E:%a%d SCHOCR RERNIPUSHY: 'S IEOVK etd WIEIRA PReUlE iy, for
exawp! qyudratddhdesasiaimuel/ide 1056dI@idsaRe t4né stleagrei d%&ﬁat&ﬂhb{/vhﬁrﬁ Figlhe1,plug 5 1

may _be an tool or device that is ysed t lon of a fromthe

D e BRg aic A B SPPs et a1 RIgEl End B iR P il ot Shoes Grieap B iRiatgs §

fﬁm’ees 240pre@aéd icte-BEtweBA. Rﬁru'i'glﬂgﬂrr@tbnﬁ sotipas Earpqmalgiﬁei &ﬂﬂs@m@?rﬁ/@ﬁf k. For .
| u e nser a_certaln I stance_iIn i pe an

s ol boh R I SRl dov s R pBRE aPRe pestsy HESEASES maiefte i 5 oy

cr e|«'4t eSeléhgeRl Rfisiond ofRs bhaud L0 A willlbe uptBRtobd; amibas bisvitsed BBoW, B 12

i ncl.udes a fl ange 62 the ¢ nd fl 4 is then

i cal l ge.
or 001 daMUHER R ide] T A e AR R st R eIt JEPHPassEs and
t heigl i kRatam drerce BEESThioHAe \Wis londisr dhbesier dippeeplated J4stresmBBU AN bhadepl at e
th 9 |s used to cover the fl ange 62 opening. As will be known, gaskets etc.

be UGRI 2 reate a seal ed vol ume 63 within the pipe 12 extending from
the blind flange 64 to the plug 51. The blind flange 64 preferably includes
onel8or [008F polrts masuer‘rsiraﬂarpo tHes dis6assad chb6Ghwitth etspeattte lﬁq;urehB abglnedtiaemtbl i nd

fl d
t haSaeasSB TRR asP rEr sy el FORe g oo FraRE RS ER T oA BRE
or @er tAs stesess |g'uree7 illnstegies the ek of the restraintoviceclOrwitnga pipe pfugeiigss I6dwno t he

pl gsar trfésarw é ch &ug rr%%?/,rf%'} ggadmple rbe tﬂQ%gr%%'a% eslléglgtlon Y\%ll gescrlged earPer

22  The plug 51 may be any tool or device that is used to seal a portion of a pipe from the

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 60 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 66b that extend through the blind flange 64 and into the sealed
33  volume 63. The ports are used to 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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21911411 1 3which the sealed volunme 63 is subjected would generally be

hi gh. As such, the risk of axial displacenent of the plug 5 1 can be

m ni M zedwbyougizezp2t he restrai nt device 10 as descri bed Po&raa2m09/008178
further reinforcenent, the plug 5 1 may be secured to the blind flange 64
using a tether 69 or the like. In one exanple, the tether 69 conprises a
chain attached to the blind flange 64 and the plug 5 1. However, it wll be
undér stWueh theealgdyolyimeach3 is srbiesied arould generrlly h@d\}g Aqsl, thewisk opaxiale

pr e§surd?sr&n£d;‘e?r¥eglﬁof tﬂetph,@ 51enast MRS @y?’usmé ¥ debtrdift dEVRRr Bt RAsbstMdy the

plug 5 1 orced to nove axially upstreamwthin the pipe 12.
For 3t hikereinadem, fU'T”I’fRe" reigforesment, the Rluggp Ipnax e aecusediobe eindidiangeBéfusinence t o

Fi gure 3eibd oPfe IRE. 1 W?Gr?egé?eranlé'tﬂ&?etﬁé?%QFHng)réeQ-a R4 dttBHedRs e GiRd to
nmove downstream of the restraint device 10. [0068] A further aspect of the

i nvént ifAOE §4 aRd e PIHO Fil gliewever, Ml lee undargeed thabany: othe RS ehaifiiah havi ng

the gabgygy Beasdd. sk BhRE Bds8leTddied inth€ 98REAGEUMEE3, RWHIBSE iitr&bod SOl ati on
tool. As shown in Figure 8 , a testing or isolation assenbly 300 conpri ses

a tést |tH@t te Plugl1awill BRly Pedereed io mpes axialif yrstream natid hedineetnd ahithis be

ref @rredaddh, # udeS?laabdkpy AaeeiElistusaRtvit 2RdrahdoB HigRe 3 Mdld’nét%
conveni ence. This use of nonenclature is not intended to limt the

i nvEnt iNGTESTRANARPCHENP RiY Sheorigdt be U iR BIOVe FRWNFERAN: P 15 r%@éﬁﬁﬁyﬂf’%oo
al sip i gl udes a restraint mechani sm 304 and the entire assenbly is adapted
for insertion wthin a pipe 12. The isol ation assenbly conprises a shaft

306, i.rst ar rean1 d 305 of s connected to a first boss
S0a1 TiH0RILT | AT Ebe o Bl pvettes s hewrih ERUSILSEhS WiFTelRe JERBRE eans
sucil SSHMadisﬁgr%a\M!{]tﬁfé@bg@%@é&nbéﬁ mgm&.@@ﬁ & cdhibined! witH &l adstitig arﬂdf coaxi ﬁl ly
pOI e over the shaft oSl t1 one ownstrea l.e. .a romthe
firdt dedatiosggol gys shpwndm 'Igt“%%@p tei@“%rl'? E’”lﬁ%&%’PEW?QHFOF‘HBS% $/ testinghq
seciand drosaRaRNI6 3031 0lchavaAte tBEIRENA| tbinsOlill BldIrgferred teas 5$U15t®€1%s§@m6|§ to

I n one aspect, the bosses 308

allow insertjon i l'i ndrij cal e 12
and 231 i EolaiaIRy G Bheaenaies. BB tsg & nasma i B SaRAAPISSEHA T84 dabl y
pr oel dade Mvehtida aphafal 36 todher &iothdr h&hs iseRitien 3dgemisly BOOWIsE @itiudirwaSt I eam
he second boss. 310 %IH}E preferred enbo %ﬁn&g} as sho in Fi ggre 8 ,

t hé‘ sedBHERHJRechensM 4 BETS ASAEMPYLY RHINSPrtipR & EingRiRe I'n
onalsenbn@ |§@Qﬁor?b a}sl@@;nb@sc%nﬁih@es ’la‘ shEE80&E thd mstderJp%{r@agégbxeomk dhieg is Tpe ]
I sgl ati on ass urt C nut 314 provide own am of the
o1 Sye ISR st Passaito B8 6T SHR AT bs SELBHAS H1e HoNrSE CRARY 8N 307 of
t h@o?] hadnowd Meanétsiueh as Wi dirsy, mr@a/duﬂbadtcv\nAt decbhd Baﬁ I ib bmablﬁamaal kiengnt ary
to that ont(ﬂg é]aﬁ Inone i ment, a collar 31 . 508
pr 1 ARIOBRHBER Tt AOCFIA PRRGOD RGP 31, 24 T INegEst Rt 6B ¢ ha
t h@2ocolth@khafa306. As will be understood, the first and second bosses 308, 310 have a generally

23  circular outer surface so as to allow insertion into a cylindrical pipe 12. In one aspect, the

24  bosses 308 and 310 are annular in shape. A sleeve 312 is then coaxially and slidably

25 provided over the shaft 306, wherein the sleeve 312 is provided downstream of the second

26  boss 310. In a preferred embodiment, as shown in Figure 8, the second boss 310 is

27  secured to the upstream end of the sleeve 312. In one embodiment, the boss 310 is

28  secured to the sleeve by welding. The isolation assembly further includes a nut 314

29  provided downstream of the sleeve 312. The nutis adapted to engage a second or

30 downstream end 307 of the shaft 306, 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 body 316 and 318. The first annular body 316 is positioned adjacent the
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formpart of the sleeve 312 itself. [0069] The isolation assenbly further
I ncl udes two generally annul ar shaped bodies conprising a first body 316
and 318. wbeofwmsiozannul ar body 316 is positioned adj acent/aA?e092d9m78411 1
4f irst boss 308 and downstream t hereof while the second annul ar body 318 is
positi oned between the first annular body 316 and second boss 310. As shown
in Figure 8 , the annul ar bodies 316 and 318 are slidably provided over the

shaflt J0¥.bopsBID RN Hewngwaat ineipchwsimibrsec annuaidpdy AtS isresitiangdi r of

resbl i efthy eGPk Hiest TRANST Sodd ) 63d s3&ohd¥iss B 18R A sGRABRA '|r§ﬁ|guife0£§ teX SRFRIIS
Orings. As shown in Figuré 8 , the first sealing nmenber 319 is provided

coaxi allogiesid 6andr3181ase slitkabty moddetheves &g shadnd®§- bet ween the first boss 308
and the first annular body 316. The second sealing nenber 320 is provided

coaxi agbquer ThéRorHiah bssEHbIRBOL REHEE helnass Hphiveesiliet sfeiarrfg mampedtsar body
316 and the second boss 310. The sealln% menbers 319 and 320 arf sized to

havé ard'GRAEr320iUHE BRY CREPIISes QT eXampigaR-Ngs. ASEPWRILRGHES. dhe tisk pi pe 12.

Howeverseatuﬂrgemeﬁ@br Gyte) wﬁ&@dw cobRiamehBakbr tiﬁblﬁweifm%f'ui‘idrpo@méhéd BétiveBRtHY €,
' to be anda rced a| t the inner

are_desj gned qr a t ed e etob

o 7 o ptrlrhss 30a 898 Mertist arptiae BORTAIG i scons soaing 3015 FIEVIdBR) ow,
[0081] cdaxially bvependisitst3ooamd aoemahédw@twbewmedﬁﬁqmnprrar Bdye®TH dricaHee 8 , as
the nut 314 | s tlgh%}r ned over t is forced to bear

shaft 3086,
L omasefid bossutiD. TPe ARMIDs PR Py o2 oot Peed iy an auis HiaUel’ { he
gggrbt ﬁﬂ@t i$ mstgeaguﬁétrgnegmamet@w tHérblp@lIJE Hwé\w mgrsaemglrﬁémb@rstei’ng aablﬁeve
e secon 0SS IS sSimj|ar | | rect nto ras the
P, os SRR nag et e brascignte 31 B9ahed o et RGeS R BHRk hor i n
t hi1@ nmedyaist thietinVdr Wall e tHenskes $2 aBen trmée tTmﬁs &pRBEB U cOSRUflERE Gelow.
there bet ween, the seal i ng nenbers 319 and 320 and the annul ar bodi es 316

be u d et.her e in | du el ene of the
2208l s T BuHI od PEB R e AN B S BTRES TR 51
r esidl t gightened mperetbs isbaft 306] thé hetriefonrces to@daaé@qmsbﬂtaﬁeeixedﬁﬁmhmébwhe of the
re |I|ent n particu arI mnll be noted
thzsilt5 th b rs% rgggﬁé' %eé?h%ri}@fﬁ%%cg 57 e Sggam c|é eqﬁ E? eto rst boss 308
and6t he:ohnecsttonacmmel seeved@l?, BeéGentnd eosisisd Ossemmrldrlyser@bd iga dmeﬂhlen t@24ds s
boss 310. The

Rontle st Bt S, s B00° AR e e a0 b SRR e B3t o

aI I16W t|hﬁ|||$>eajndegtomnhartlse élbmeatujoﬁﬁﬁped)trfeoe hetwedpsthe eelalmlgunmhbms 3d4@al i ng
U SR PGBy SR B AR BSOS BE v st oo
t h@0s edhdiviuateidnesrds flifile aeebrﬂlﬂ(]) 300 est ta'oagmemalcamtaotnfuMhehmghtédmg @f the nut
se%r até‘lqgresung w?ggr%for%ggloﬁj BSt rtﬁgrre}o%]gaqdéfly ou war Pfrmgtrl]on of the resilient

22  sealing members 319 and 320. In particularly, it will be noted that the first sealing member

23  319is compressed between the first boss 308 and the first annular body 316 while the

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

32  306. Inthis way, any fumes etc. contained or built up in the upstream section of the pipe 12

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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assenbly 300. In a preferred enbodi nent, the first boss 308 nay be provided
with a central aperture (not shown) opening into a bore (al so not shown)
provi ded wwi2aidoz230kr ough the shaft 306. In this way, anpCTumesosincL7s
contained or built up in the upstreamsection of the pipe 12 may be safely
vented through the assenbly 300. Further, although not shown, the
downstream end 307 of the shaft 306 may include a gauge connected to the
bor d f d¥MRE&UWPHI beralioped 98l vesfa QrﬁléalL&B%%ﬁué%'ﬁ]rﬁﬁfgleﬁoﬁsd\r'” PeENgRrpiecd 2. | n

this wayis ¥Rl dH@rLhd RS afeh? bldbktatdrsAHETE theflifes WRMhSkiRR. aldamivRg qupdig when
a critical pressure is reached. As will be understood this feature offers

addéd s¥ftha e e tapisplation 3ssamale3eth as Kanuibediabovrxiibbe appaientite BREP et ai | s
of uhe iiia & kit ih SRWALM PRicHRBE pRMbuS enBifufibsrass Badqalgve, will be

apparent to persons skilled int art in view of applicant's previous
patent n er US 6,131,441. [0072] The isolation assenbly 300 may be

Dt OB TAC L, Zhe Rian pasemiy S0E ey beiadgnispratedling Avrher seal danass <o

t auah; pgéss_‘dﬁz]&aﬂ@@bs Blsotalght Mt Is ggileﬁt 6,28§,gge?ﬁftfh,s rédi@*d,_&h?%bé@v@ﬁz any be
provi dea wt, ne or nore orts n al open 1 Nto an nnul ar, space
324 'f or%%[%@?&%% opRar '6‘8E‘£9°r%a?%1 B 4edhatippep '@eéﬁéﬂau'?h@%cﬁﬁgf‘ fored of
tlhessl SRR l?&%tae oluter Walllof B $haf 806 Aa thd iRnér, walldf thdsise B ROSewliive shaft and
Sl eeve W e

i zed accordingly t rovi de the required separation and

ol Sre el RR T 1S B e shef ahe Slesis il S A NGl B DO ey ded
W t1lp a_rre&qlmreﬂrse@bwgeh ﬁhd t/alameaifgr@/@wz @Ttﬁ_sﬁmzalt _'ﬁ"[é%é@zoﬁ@lﬂoéscm_bﬁ/vig@gﬂbéihd
coO ni cat.l o wth the vol une W In the | pe onstr.al ne Yy the two
oddee Bt a0 innpr b melE That Slohe ik annu B s AR T BT T ey b
i nt1l20d3tbbﬁdn24 lhﬂ(;l&e?ioﬁmmh?fﬁe V&ﬂgrggcng?vitB%Jth@ﬁipég@ ddns@%idgd by ?egg-vg lbobdes :ﬁ?ﬂm ar
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g(i); Pt i f?gi@r\ﬂﬁ IQiE{ ?%@eﬁ;ﬁtmz‘ '%';gdg‘?i"Y'@_ Lv?'é’ﬁt ' Fﬁsé’ﬂhﬁ?tﬁgp“?é'& 9 nnlr%rre_rmer s

sandhi e, idrfemred toudeiva beE Wb BRSly $&aiIng onMabyait Beriry the idk?al The
vol ume iZS tr)%{swelen Fﬁéle bosses is F{oper;of illed wt hlr.]tir?e flali d (Ir;ms Iescri bed
pr éVi o ING)OPERICRh N ResRUqyy EeasePiaPl J09iis ReSAepMatNIElBiPIRed A dPedesirad wi | |
be 1g8ndas&dtion @nd tiesdiifg fehibeesi3 fd sndiz20geefesorinet & formfthid FdiRiIred e&dls ivh

prevent passage of anpy f s fromone side of the assenply 300 tqg the
Ot T RaRe - J08 \BlTE H25 PR B LS LRSS R STRMSR ATIIES Y (GRRRSFIERS {1 om Us
patognt mémy)@,n&ifﬂ?ed Brédsurk Lﬂﬁar@ih@éiﬁé? toztad reqmirumver\]/az?;gmm bg'me&ﬁ)ddﬁﬁ'@ to
pressure test \ or other _suc ature on the pipe . In such case,
P he Tas SERtAy 2o tiopety: BiEmadNer 5o ppisteRtReR 1050 BOKTTRes FOF ARG Ene
Vﬁ|2l2m? cF e mthmmﬁitme bt:ner, Weghomusd witthie thedige 12 e khew ﬁn]gthe ensdepr i ng
t %3pr easssflrjc{rﬁ U\g gattlanr’} ntum e}’g’jgﬁf‘iﬁ ,2tﬁe BFG%\SILIJF?Z%Sd v% un%engﬁcr%g)l/ glgo%e used to

24  pressure test a weld or other such feature on the pipe 12. In such case, the assembly 300 is

25 positioned in the pipe with the section forming the volume 323 positioned in the region of the

26  weld to 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 isolation assembly 300 will now be discussed. As

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

30  outer diameters 326 and 328, respectively. In 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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any defects in the weld in the manner known in the art. [0073] The
restraint tool 304 of the isolation assenbly 300 will now be discussed. As
shown i n Wogure2802 t he annul ar bodi es 316 and 318 are prefcredlopipsovi ded
wi th bevel ed outer dianeters 326 and 328, respectively. In this enbodi nent,
t he bevel 326 of the first annular body 316 is forned with a reducing outer
di aneter at the downstream end thereof, wherein the reduction in dianeter

i ncrleaséslerstoadbalrigry theeaniuar beeies 36 @nd 818 ehttigg thesteabrginemirerst 3 the
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bodi es 316 and 318 abutting the seal |ng menbers 319 and 320 wi Il have a

suf fi ci surface area en sea nmbers, In this regard, as
Shotn_ (IE0MIgur Cha Ssemiay A0S ok SiMer FbHoR FTEathal o8 o PR Balthg
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e .assenbl nner that enabl es tC%mto be

shoes 0 are provided
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t he | nher wa
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vi ripue ert 314 i, a%ﬁthagggs’ﬂ’a%&osgélwd%perré Ufgébads\ha/rds asch btﬁﬁﬂlﬂiehéﬁrﬁllérﬁ

te 0sses a e eac 0 er t he

| oboRiss 08 apdc 1B Shudtatd on s S oS A e, Ko
dega; |2 gﬁdcieﬁboﬁ’tﬁa toltRe bﬂé@rﬁathQﬂ‘ﬂﬁe;be\@g%Zl@;hrfd@POfHeéﬁhbéé BMa@Lur@&ﬁré@lﬁﬂw S 326
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B o yrnes etk By ecroRsepbe e o R Ineie Y2 P8 furhff st in i oo,
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(e 0] 0] evel s elr | a I N\war e
EodBr s Doyl ahineb kil s s ceaviieh BrsrosBa Pe s 320 Aan BVRES g T e
under stta® dnn@ayboREETRI6 @ JBOSS VANl bE Uh@gretooR) a’ﬁyaﬁmas%@ oﬂﬁ’}be@&‘)r ghpperded
dependin etc. In other nor e

ShoBe” gtenas) Ry Baato et dne o Btensst o8 ORI FRISGC | QM i 76 of
t hegshogsrdnenste sheedmay edtmamemf rha@i grippibdordandieblited dmf 1BB8Iz&X0AEY e, three
Sh 53 n%pgﬁeg C)’t\éltbggggtécgg %)cm g gr%l%gb?r% grge e&mp é Si}mraegtskges?%%ggg over the
22 provided, each preferably being equidistantly spaced over the circumference of the
23  assembly 300.

24  [0075] In situations where the shoes or gripper plates 330 are used in combination with
25  the pressurization of the volume 323, it will be understood that the pressurizing fluid will also

26  assist in forcing the shoes radially outwardly.

27  [0076] In Figure 8, the angles of the bevels 326 and 328 are shown as being dissimilar.
28  Accordingly, the corresponding bevels on 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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[0075] In situations where the shoes or gripper plates 330 are used in
conbination with the pressurization of the volune 323, it wll be

under st oostot2nmro2e3ee pressurizing fluid will al so assi st pcm/dar@ioogi78 he
shoes radially outwardly. [0076] In Figure 8 , the angles of the bevels 326
and 328 are shown as being dissimlar. Accordingly, the corresponding
bevel s on the shoes 330 are also dissimlar. It will be understood that

sucA arlP@hgenehs ais® sbAV ibhigueenh il FRAeS A5ONPRRS MIaieedi] BAY BA@revidadority

|i mpt atdRbr midie cMéUmf%RJn‘ﬁalb&M&Jes%g'vﬁﬁnr{ Riith 5&aiing rﬁlénﬁtﬁe% §H&h a4 OCan'gQ Rak
forces to be app %ﬁthesoes . Thus, 1f one end of the shoes is

reqdi r 82X e lﬁ‘éorﬂoéf%% diseugsed ﬁ@VtﬂUElé‘ W&IHFO\t'%O'?aOEﬁL@HtSé?"r@e'”g?f@ée’lshat t he

OIOIOQ,S'taﬁ’lox‘ﬁg%ra%ldﬁbﬁél%rnsﬁlh? férb$§ RNGbGIERPy PR weed. 21911411 1 7[0077] As
al so shown in Figure 38 he sh oes or gripper plates 330 may be prow ded

with on nore circunferenti al rooves 332 within which seali
el odBefl moE G s The Bms A SRRy At fktn Bty Bl e Catira

pr o slt@mu@tfrata%@he&ﬁ@érlﬁb@s.ﬁl@%oﬁnﬁédt@w FﬁQlﬁre@ddlle'Eﬁleb&haQJré dEnfgalwpthces to
be rovj ded b shoes 0078 Illustrates the sane assenbly as

i guPeseshy t%reagﬁé% M&tgt ﬁ%ﬁ%fe‘ieﬁc? PHTStA St EeTEHE WRUEF possibl e

enb@di Nl -but GlffErle_@tJ_ér@ identifiéd w_i’fﬁlﬂiessetnﬁ‘eaief@éﬁcd slendraalut With the dieBeashown i n
Figure 8 are identified with Iike reference nunerals. Elenents that are

ar di f.ferent e | tified wigh t ane reference nunerals but
£ i1aB24y, 7 b ShEM i tGup Y ddsiss Ml oarE b8 bRl BRE T e a5 10
rrayl Obe gotmdirdert with a)bm/emdhmiérrmﬂge cwré@mdhgﬂetr@domjmerof degespamtivespondi ng
heIo ation of e Ve seal In this
or s<Bfil kBRpRl: 1SS EPR T ot R AT heEmBed A iRned tot o
rad|2al Igosmuh\aad dreydichetadrgdidy omtwatdl;odunrigtdefmrfﬁatlbre It mdletves tirozdstoddithas i m | ar
rOVI ed on.the ter f the annu d|e 16a and

5185 ° et DRuR Ay R Bletd S B SherHoES o ine iR wBEPoHi &Y A RER B 3552 200

328!4 prlhgwrel@dalsmllltnétetmuérabod;mdntesh@élﬁahahd/e&lmaaarmi 3ﬁ8atpln®nm\cm thagle. In
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previ ousl bed
Punit f Shobp TE B o TSNt Fopt IREEE ot b6 stihes 388 48 SBREMBEGIRS "on (e
aanBI arwithoeteesusly &Bbed-egbodimehts. tI-dD\AZe&er IlﬂwnH;beaheeratobdrtrndtMe fantiaohi ofent  of
i ny, ntrl]oen %%t ”lI sqlft%a% e f g . ter edeln parti cul ar,
gﬁres §8he%s YR B Sam et M et8 S Rahe ShRTER ST
testl ng/isol ation and gri pper assenbly shown in Figures 8 and 9 . As shown
i n20i gUpPe’0]10 Higures2l0 toHS ilkustretetd furtheembrdimeerisof #hef investtion dipalis swalableoss 402

an(i,la SfSrCIQFb%r diameter pipes. In particular, Figures 10 to 13 illustrate a variation to the
22  combination testing/isolation and gripper assembly shown in Figures 8 and 9. As 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 body 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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downst ream boss 404. As before, the terns "upstreant and "downstreani are
used for convenience, in terns of the assenbly when installed in a pipe and
in use. TWe argeatby 400 further includes an annul ar boa#¢TADRIEPE®iIL78B ONed
bet ween the two bosses 402 and 404. As illustrated in Figure 10, the bosses
402, 404 and the annul ar body 406 are axially aligned. First and second
resilient sealing nenbers 408 and 410 are co-axially provided, wherein the
firdt sEgumigge ofdige r9§P9¢tU@|b@é%PSd°ét@\@E@V'ﬁ%“éeﬁﬁmﬁre%&tsét\w@@eand t he
annyl arurm%yoamhétesdch%e§@§embésﬁavndaa JHESHREr b ofitfe BESIGdcAedRen the
annul ar body 406 and the second boss 404. In the enbodi nent shown in Figure
10, 3t hebasppoand @ nedaiPody- t he annul ar body 406 are each preferably provided,
at the outer edges thereof, with a bevel for receiving the respective
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t he upstream sid hoes 412 and, 414) is the snmall est

nt
e S Pt ATt orbtersy Sl 60 rop{Fiates Sl A Ut rskoen OB FEeroes
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are _sandw %;ed between the outer dianmeter of the front plate 416 and the

i nidr VS T6f the pipe 12. [0082] The first boss 402 is provided with a
plurality of tie rods 422 that are generally circunferential 1y
equodi Joes2]l y IpabestibosEhdO2tis eravads with2a pluelityi of éid redsddd20katt aregederally ext end

21 circumferentially equidistantly spaced. The tie rods 422 are sized and positioned to extend
22  through the inner diameters of the sealing members 408, 410, and the annular body 406.
23  The second boss 404 and the front plate 416 are provided with a plurality of bolt holes

24  adapted to receive the rods there-through. The downstream ends 424 of 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 428 are
27  provided on the rods 422 wherein such nuts 428 are positioned to bear against the second
28  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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t hrough the inner dianeters of the sealing nenbers 408, 410, and the
annul ar body 406. The second boss 404 and the front plate 416 are provided
wi th a plwoabiooz2zw bolt hol es adapted to receive the reds/aaremaoitisough.
The downstream ends 424 of the rods 422 are provided with threaded sections
adapted to receive cooperating nuts 426. [0083] Figure 13 illustrates a
further enbodi nent where an additional set of nuts 428 are provided on the
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nders of the nuts 426 in either of the enbodi ments of

F| gur es‘e‘nféorot efgse 'Y f"oq) gfgﬂ'l“tth‘? RPfhe front plate 416 urging the shoes 412

and 414 radially outward against the inner wall of the pipe 12. As
di seuss[edsq:r evﬂ'beuakgemtﬂwamo israjgonyrocidedtvidls aalegstiqmpipmg tameetedad Wween t he
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dlne as dISCU revio e, ass 400 i.sS_. rovd with two
porils SRR AR2 (e AN Rielanc liF o897 50%0S <HERR AT r Bl L bl 1y
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I 2. In
t h|19 wesgcunekiém plabe, aammmdrypdt@ﬂs lceeapmisbdunde@dy tmd\/vseseahr@nembpdsatﬂe an
annyl ar, .space.i s. crea u | i 410 t he
ool P BRI B En g ARG e @F ol A e TP S A0ReiSuch
anriél arspapa'csesﬁownsa‘hé%walflgulrﬁd 10ranBi1gurAesvill Be anderithod As such arrdreggenretier st ood,
in_such_ arr ts 428 and. 430 are flu AP nnected t he
anidl annd BRBLEEN 430 R L GEa-R It T dlss sPad e PR el I
opeiBat iama,438nespadtivelgast the resilient sealing nenbers 408 and 410 are
secured in place and preferably after the shoes or gripping plates 412,

41402 9BAA0 SR SliorCoRIERTU BRelii dekitg MERBENGEE hBU0aRe Of the

por t s e ot her
20 secured in place, and preferably after the shoes or gripping plates 412, 414 are also

21  secured, a pressurized fluid is introduced into one of the ports 428, 430. The other of the
22  ports serves to vent air during the filling process. Such fluid then enters and fills the annular
23  space 434. The pressure within the annular space 434 is then increased (by increasing the

24 fluid pressure), 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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ports serves to vent air during the filling process. Such fluid then enters
and fills the annul ar space 434. The pressure within the annul ar space 434
i s then iwonremsresogby i ncreasing the fluid pressure), tireraxzo@ooat7’sng a
further seal within the pipe as discussed above. [0088] In a preferred
enbodi mrent a vent is provided through the assenbly 400 for the sane purpose
as di scussed above, nanely to allow escape of any funes etc. within the
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the nuts 426. This feature ventjon can in Figure 13. In

Lhits ceih fscjatien ipa, dhecsoes \?‘éa ‘i%afhetfﬁ@t Pt 419 3 tﬁsavt% 8t 40 Y WAN TR t he

bosiges #RBer HBéharidneisS Aol fie” TRIEDET Exidihd isdtdfdn tbhle annul ar body 496 and the
nuts 428. I n such case, the gripper nmechanismis formed by adding to such

h h 412 he f 416 h 426. |
i€ vel§Bodine: e il Randnne iPeer PevBRTL e BredoaRier B RE el ai  on
todb. [MaPO]isdlatian asemblr Imaasesnyherd e gusdsrmenohmahﬁe fonrecaivilietherfioot por at ed

t t | i t nb d t
avelr1 ot SedF epBalR P, riterh AR PR vl peo b PR IBER G nocoscary
rods cacrerrinen@ﬂlg\dndbd dewhstexant garpofrthe blug. Gor peanEaeich yodsncanhe eldedtor eam

part, of _.such rods can be welded to the face of any
kno})?/n tr‘% °8 °fa§¥)|<%?wfbﬁ”9§€13°' %’ﬂ It will also be understood that apart

fromthe above nentioned ' retrofi tting", it would simlarly be possible to
ut i20i z009H r eBwiladlae beenieretood rakmpan fromdhe akevepentidried Uregrsfiting oit

21 would similarly be possible to utilize the restraint devices shown in, for example, Figures 1 to

22 7 to provide the required “gripping” feature.
23

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 to be drawn to scale or to limit the invention in any way.
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7 to provide the required "gripping"” feature. [0092] Although the invention
has been described with reference to certain specific enbodi nents, various

nmodi f i catwonsiwdeseeof will be apparent to those skill edpcmdaressmoii7ei t hout

departing fromthe purpose and scope of the invention as outlined in the

cl ai mrs appended hereto. Al exanples provided herein are included solely

for theupeiapge of illustrating the invention and are not intended to |imt
the invention in any way. Al draw ngs provided herein are solely for the
purpose of illustrating various aspects of the invention and are not

| ntendgd t 0 AN@sHikiavibyice f§rC§Hcﬁoﬂ’€g[\R/FPnir|15rﬂcif5e AdVihg JVRRET BAmbRr 3RY d¥AYe
21911411 1 2 1WE CLAIM 1. A restraint device for anchoring wthin a pipe

havi ng CamprisiR@r di aneter, the device conprising: - first and second end

| at es, sai dg i t : i '&3@&%%@%'” use;
_p urgin rreagg?g?%\g/%@ e@ﬁ pqduggégraabéo?]?rﬁééﬁéd)e%ﬁgta gg&%ﬂ#%g. ng ¥a| gnd

pl at es pékes;; - a plurality of shoes provided between the end plates; -

the shoesbei,g, HanLeptol eln BAKeP pbAtAdafeOlth VR oidend Bgind pl at es

are urged tog he "devi ce of clal shoes conpri se
curvedtqdethess havi ng an outer surface for engaging the inner wall of the

pi pe. 3. Th@aq)qad/rgﬁggp%%oceé%%irépé@egygr'é%%ﬂhgQﬂd%(rl)%?g%hare general ly

equi di stantly "spac er ence e pipe. 4 . The device of
cl ai m 3 wher henshwepbeing adapted tobe friaved radiallyseitwardlyasdheead platasrace ude a
bevel e e ﬁgge for engaging the plurality of shoes. 5. The device of

€l e téet : ; ! .
claim erein the plurality of shoes have an inner surface directed
radially away from said shoe outer surface and wherein said inner surface

i ncl udgs op itel el es t . Sa| I of the end
pl at es%' 6 . %%éjeg'g%Pgéglﬁbiglpgfgﬂ‘b%tec?"%g%g‘%ﬁé”%]%uﬁe%e ‘?@ﬁﬂ?‘?g@gﬁﬁ&{%i n said
means forface fgr engagingpthe swer walretthampipgal nechani sm a hydraul i ¢ mechani sm
or a magnetic nechanism 7 . The device of claim®6 wherein said mechani cal
mechani sm conprises a plurality of bolts extending between the end pl ates.
8. The3devi dheaetioe df clgint B whekeinthe shbes bi@i gemedally @quidistemtig spacal averthel ce i s

adapt e%iréuomference of the pipe.

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 3 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 said means for urging

comprises a mechanical mechanism, a hydraulic mechanism, or a magnetic mechanism.

7. The device of claim 6 wherein said mechanical mechanism comprises a plurality of
bolts extending between the end plates.

8. The device according to any one of claims 1 to 7 wherein said device is adapted to
engage a pipe plug or isolation tool.
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engage a pipe plug or isolation tool.9. The device according to any one of
clains 1 to 8 further conprising at |east one annul ar boss positioned

bet ween twe 2engh2pdoat es and wherein said shoes are provi ged/ni®EPOSEt €
sides of the boss. 10. The device of claim9 wherein said boss includes an
outer diameter with oppositely directed bevels for engagi ng respective

shoes. gl1. #h@%b:"cé'a@&oréhﬁ? Q@Hh)ﬁ&ﬁ%f' @n‘ﬂg 1388 fafthdFompRbing REIcEsVdrfees
according to any one of ai ns 10, wherein said one or nore devices

are poﬁwf\wéhws\mozswpﬂecbbgwsen éhﬁ anseniates and WHRESIN $3id §heRs are rawdediPn ool . 12.

A et hedpediter dds st gksa pi pe plug or isolation tool conprising: -
securing the pi pe plug or isolation too within a pipe at a desired

position; - and securing a restraint device according to any one of cI ai s

1 to 1Qqowi thRihg Jebi%e BF E’Igmﬁglv\ﬁﬂ%%‘ﬁ sdif bo&d ﬂclﬂhé’gaPButtePkae?e’f with' ¥

according claim12 further conprising connecting said restrai n{) deV| ce to
the pi géegiedgevsls fosenaaginmrespestive BhoesAn assenbly for isolating an internal
segnent of a pipe, the assenbly conprising: - a shaft having a first end
and a second end; - a first boss connected to the first end of the shaft;
a sl eeVié. s| ifdesirginbsystesoesmenising greow et o e davings siiedrdingttleng Peeol havi ng

a fi rStc(ja‘?rﬂ %awﬁe%ﬂ gﬁ?‘% Wc?r@%‘e?wé@%e];dorsﬁlbng@ Fitkh aldise §r|§%h? ?h

directe first en cond oss secu

first @mmag phleolstl@etmet - first and second annul ar bodi es provi ded between
the first and second bosses, the first annular body positioned adjacent the
first boss and the second annul ar body positioned adjacent the second boss;
- a finngt résinethedtof sstrhining anpipd lugmo ssalation éebl bempesing:t he first boss and

the Tirst, a0k alnatdyioB il Eaan b Rihhetios Sed LOGoRYgE,POS! ¢ | oned

bet ween the secon he second ann plurallty of shoes
provi ded bet\wadiseturingfa restrainindevivecarndrdingrialaay obe df e!elmst ‘his Hhwidhen el ng

adapt eg)ag ?atff%mges% @ggﬁ 40)6 out wards when the device is in use; - a nut,

provid e secon the shaft for urging the sleeve towards the
first end of the shaft. 15. The assenbly of claim 14 further conprising a

firer dno saosiPEReRiSiEEls «2 el RINF g ComhaOull SR SRAbl il vs.

the pipe plug or isolation tool.

14. An assembly for isolating an internal segment of a pipe, the assembly comprising:

- a shaft having a first end and a second end;

- a first boss connected to the first end of the shaft;

- a sleeve slidably and coaxially provided over the shaft, the sleeve having a first end
and a second end, wherein the first end of the sleeve is directed to the first end of the shaft;

- a second boss secured to the first end of the sleeve;

- first and second annular bodies provided between the first and second bosses, the
first annular body positioned adjacent the first boss and the second annular body positioned
adjacent the second boss;

- a first resilient sealing member positioned between the first boss and the first
annular body and a second resilient sealing member positioned between the second boss
and the second annular body;

- a plurality of shoes provided between the first and second annular bodies, the
shoes being adapted to be urged radially outwards when the device is in use:

- a nut, provided at the second end of the shaft for urging the sleeve towards the first
end of the shaft.
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16. An assenbly for isolating an internal segnent of a pipe, the assenbly
conprising: - a first boss and a second boss; - an annul ar body provi ded
bet ween twe 2biwetsoand second bosses; - a first and secordTi@bddicentrsseal i ng
menbers positioned on opposite ends of the annular body and between the
respective first or second boss; - a plurality of tie rods extending from

the firgsbossntauadflsly bh@aﬁ?ﬁ@ﬂuﬂh@@&‘mprfsh‘@ d inBan<@p filRRY BEd préaRirihgl# extend
t hrough the inner dianeter of the annul ar body and through a pIurallty of

bol t hoF@@“WtWF%%ﬁo@é{?d‘eQ@démﬂ'ﬁb@@ secogd gealing nmrawléad the feteand t he

second BeShdUmndlaPb&@eppPposite to the annul ar body, the plate including a
plurality of bolt holes through which the tie rods are extendable; - a
plurality of shoes provided between the second boss and the plate; and, - a

pluraliyy of AB'Js§émBIgtfo°'r |§Hl9ﬂ"rigdé?ﬁnt‘e?ﬁalg W a e, iﬂﬁsggﬁﬁ fd’bnﬁ)réinge of the

pl ate opposite th oes for urging the plate in a towards the
first boss. 1@firstihessuareaBsegondfbossai m 16 wherein the plate includes a

bevel ed out et aRdARubABod98RIAINELTHRTRs! ah sellify ARREEDI y of cl aims 17

wherein the sﬁoes I nc an 1 nner surface having a veI for engaging the
bevel ed out er adiRj@ndfsecans rgsiierd sealing merpbers pepitipyecon epposie ends ofdheii ns 16

to 18 f%mﬁrrbdﬁ?rggﬁgﬁ%k%nstﬁg%% esﬂrQr g&ﬁ.@&g the tie rods adjacent to

t he second boss secon 0SS I'n a direction towards the
first boss. -aplurality of tie rods extending from the firs boss towards the second boss, the tie

rods being adapted to extend through the inner diameter of the annular body and through a
plurality of bolt holes provided on said second boss;

- a plate provided adjacent the second boss on a side opposite to the annular body,
the plate including a plurality of bolt holes through which the tie rods are extendable;

- a plurality of shoes provided between the second boss and the plate; and,

- a plurality of first nuts provided for engaging the tie rods on a side of the plate
opposite the shoes for urging the plate in a direction towards the first boss.

17. The assembly of claim 16 wherein the plate includes a beveled outer edge for
engaging the shoes.

18. The assembly of claims 17 wherein the shoes include an inner surface having a

bevel for engaging the beveled outer edge of the plate.

19.  The assembly of any one of claims 16 to 18 further comprising second nuts provided
on the tie rods adjacent to the second boss, and for urging the second boss in a direction

towards the first boss.
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