A clamp and wrappi ng assenbly for patching a pipe rupture Field of the
Present Invention The present invention relates to a clanp and in

parti cul avot010mseisanp that can be used for repairing a PgptAe80%01d7Pi pe in
any application such as a water main or a fire main of a maritime vessel.
The clanp may be used in any industrial, application including pipelines of
chem cal processing plants . Backgroun&'of the Present Invention There are
at present a vast nunber of different clanps conmercially available . An
exanpl e of a clanp that, pas AR vap?ﬁnlg%sééﬁﬁv‘ﬂyﬁpgatbﬁnéyﬁip@vhbﬁr&nder the
trade mark BAND-1T conprises: i strappi ng that cut froma ree
at any chosen length, and ii) a buckle t hrough which the strapping is
threaded to forma | oop around an object being clanped. A tensioning tool
is fitted and (ieldt efl tle: tPeesesh Imenstiesl strappi ng wapped about the
object and the buckle isnarLupgehcliaaatelon iUEal Eh% HiadBPLAg {d OM

sliding through the buck 0 nmalntaln e required tensiaon. e tensioning
tool is renmdvedadtACHIRE i apFLATP SSHANGRPRGPT rtiad feT HERRAIE 188t 2 r om t he
reel and tri mmedpaardesn regipenen cinyt kepdisatimnisaghsasfa tWaitert ypen of cl anp
s that the culo,eqdeofe thasbech flfAlRkNGeban PO FORU, WyCaLS®

| acerations. In addition, the c reqgui res an inventor t ool s_and
usual 'y mul ti pll’éeﬁeﬁgoﬁﬁélmpb‘sf'ﬁ PP FaPPIh g naBaaing RIRSYBEE DR ng

cl anped. Many aHemibal ipwodeisaing prantal.so commercially avail abl e such as
conventiongl, hose clanps, and two piece clanps of fixed dianeter that are

bolted together . It is_an object of the present invention to provide an
al ternative cl Backgngwed \phithenBresents InVention j on According to the present
I nvention there is There are at present a vast number of different

clamps commercially available. An example of a clamp that
has been widely used and is available under the trade mark

15 BAND-IT comprises: i) steel strapping that is cut from a
reel at any chosen length, and ii) a buckle through which
the strapping is threaded to form a loop around an object
being clamped. A tensioning tool is fitted and operated
to tension the steel strapping wrapped about the object

20 and the buckle is crimped closed to prevent the strapping
from sliding through the buckle to maintain the required
tension. The tensioning tool is removed and the strapping
extending from the buckle cut from the reel and trimmed as
desired. One of the disadvantages of this type of clamp

25 1is that the cut end of the steel strapping has been known
to cause lacerations. In addition, the clamp requires an
inventory of tools and usually multiple personnel to fit

the strapping about the object being clamped.

30 Many alternative clamps are also commercially
available such as conventional hose clamps, and two piece

clamps of fixed diameter that are bolted together.

It is an object of the present invention to

35 provide an alternative clamp.



provided a clanp suitable for patching a rupture in a pipe, the clanp
conprising: a wapping assenbly that can at |east partially encircle a pipe
and be pospt2oovsdsen a rupture of the pipe, wherein thepraraypioyoa®senbl y

i ncl udes strapping and an adjustnent device for adjusting the effective

| ength of the strapping that is wapped about the pipe ; and a tensioning
device that is operable to place the wapping assenbly about the pipe under
different tensions so as to allow pressur@ applied by the wapping assenbly
to the rupture to be adjusted. It will be appreciated that the tensioning

devi ce can be oRghaR\ o rHNBLobbS: GRERLEBY €ither entirely or only
partially prevm_@%ra@'ﬂﬁrrhrw enbodi nent, the adjustnent
devi ce can frictional |y ¥gaGE"9 he® aBﬁ??f’d’%tmé(ﬁ?tb%%l dpdPnt to

sel ectively setprovédedif®ciliamp behtalilepfforhpasthriagprnguptureaineabodi nent ,
the adjustment dewi cend neldtdesaprabigrent surface and the strapping can
slid through the adJ ust nent “devi ce somgi to frictionall engage Jte}ge

abut ment surface at t he H&EPPRYPPATE R BnPahea: £h ‘?r%d: Parsttecti vel y
set the effectianeilkehgts mifpet hedshe gsiitjonéd ot kerupbuds of the strappi ng

can slid throughgehe,Rdidist PRRL wEEH iGR 'aQs@ml?i%Ptm@iQHéé Ys&?cra?»il&ﬁéséﬁ/& manner
to achieve the desired effective length of th stragg ﬁ’s‘feorjrﬁan enbodi nent ,

t he wrappi ng asaé’eﬁﬂpk’s%e‘}teld@é{éﬁﬁlgprcé‘ﬁﬁéﬁifé‘&g et f REERef ce to
al | ow the cl anprheo sbeappigigalthet! a9owtapped pbeet .théhpapen argle, the w appi ng

assenbly mgy encircle ong t@ﬁ%io&in«i hevRLRerd tshS &E&l?leort' nPlQ@é“iﬁ'Fe_
mayencircle the remai ning part o to tota ¥fenC| rcle the pi

e
I n ot her words Wr*ﬁé“%%ﬁﬁﬁ“ﬁ&yagg‘é%lﬁbeegt’:?? dpster %’Fe‘l%é:eﬁfb‘én%nd t he

t ensi oni ng devisseas to allow pressure applied by the wrapplng assembly

to the rupture to be adjusted.

15 It will be appreciated that the tensioning device
can be operable so that the clamp may either entirely or
only partially prevent leakage from the pipe.

In an embodiment, the adjustment device can
20 frictionally engage the strapping at any desired point to
selectively set the effective length of the strapping.

In an embodiment, the adjustment device includes
an abutment surface and the strapping can slid through the
25 adjustment device so as to frictionally engage the
abutment surface at the desired point along the strapping
to selectively set the effective length of the strapping.
In other words, the strapping can slid through the
adjustment device in a continuously progressive manner to

30 achieve the desired effective length of the strapping.

In an embodiment, the wrapping assembly is
releasably connected to the tensioning device to allow the
clamp to be installed about the pipe.

35
When in use, the wrapping assembly may encircle

one part of the pipe and the tensioning device may



straddl es between or

I nterconnects the wapping assenbly so that the clanp

extends continuously around the pipe . In an enbodi nent, the effective

| engt h ofwohelmisrmppi ng encircles at | east part of the pcpawod/opa®3es

t hrough the adjustnment device, and an end of the strapping extends fromthe
adj ustnent device and the effective |l ength can be reduced by pulling on the
end extending fromthe adjustnent device so as to slide the strapping

t hrough the adjustnment device. By pulling3on the strapping, the adjustnent
devi ce provides a coarse |evel of adjustnment so that the device can be

f{tted to p'pF%gQLr&@é'ﬁﬂé;ﬁ?hé?ﬁlng'ga%t5553£ﬁé’ﬁ% ¥ob€bfﬂ%§ fornlof
strapping includin eel strappin astic, we or fabrfic strapping .
In the situati d’ﬁ"ﬁlg iﬁ %FF PiESst rﬁ"gmtﬁﬁ T gordg ot §x§ﬁﬂ’%“}¥ FSBFY']B{¥ ype of
strappi ng, the edjivslerpanteeifctherpidee andythaitensiientieyidssriicac| udi ng
inter-fitting nilgqands KdMlcenSHAP N1 oRhbPEs Sl di-Bfp Afl WSkerBiy sl i ding
buckl es havi ng st&sgﬁ r‘Fgreaded t here through that ca .%F;de through t he
buckl e; buckl e gqg? AFRAEX TR FONENRUBISLY 2EPTRY RoP8s in the
strapping to fix the effective length of the strapping in position. In an
enbodi ment, the adj ust mept a@le¥ﬁﬂ9€dm[é%LtUd’é‘ﬁe aeﬁe@%@véaya{&haefoe@@ and

cl osabl e flap and the strappin
position and t I‘Fé:ré‘BBf‘?r%rﬁncgﬁFﬂgﬁ

we bet ween_ t he in a closed
el’?gFeB?/rEéi:furtPﬁgP’r% % BBFFSR | ength

of the strappi ndprotibb tlhasaqdjustmamtt idpwied , samdh avhandt b€ fHeastecappiug s t he
strappi ng RassidiGehAL OFElh (R Qhﬁ&n@?ﬁi HEPSLO N tLQeeﬁéé’oQ%ng pull's the

strapping in adirection throu
abut ment sur f ac€"Ithefdh %ﬁg}lﬁ

he clasp.that nmpves the flap toward the

o9 the PO ADPi MYy W6t ﬁé%ne’ﬁ?é’d[lf’ap W the

abut nent surf acdhe adjustment device so as to slide the strapping through

the adjustment device.

15

By pulling on the strapping, the adjustment

device provides a coarse level of adjustment so that the

device can be fitted to pipes of various sizes.

The strapping may be any form of strapping

20 including steel strapping, plastic webbing or fabric

strapping. In the situation in which the strapping is,

for example a fabric type of strapping, the adjustment

device may be any suitable device including inter-fitting

male and female snap lock clips; sliding adjustors;

25 sliding buckles having strapping threaded there through

that can slide through the buckle; buckles having pins

that receive one of a series of holes in the strapping to

fix the effective length of the strapping in position. In

an embodiment, the adjustment device includes a clasp

30 having an open and closable flap and the strapping is

wedged between the flap in a closed position and the

abutment surface, thereby securing the effective length of

the strapping.

35

The clasp is configured such that the flap

contacts the strapping passing through the clasp and

tension in the strapping pulls the strapping in a



The flap may al so be biased, suitably by a spring, in a direction that
noves the flap toward the abutnent surface . In order to rel ease the

t ensi on iwothw/srrsappi ng, the flap can be manual | y noveacCauapoeyooiioft ed
into a neutral non-engagi ng position in which the strapping is not wedged
between the flap and the abutnment surface . The effective |ength of the
strappi ng can be increased by noving the flap into the neutral position
which allows the strapping to slide threugh-the adjustnment device. The
strapping nay be used in any configuration including a single layer in

which the strappi-agtest eﬂ%uﬁgho%é’ﬂﬁa&@ 'EBanmcH?e% WhaPpid rdsaedbine to the
adj ust nent dewpa&e. I n an odi nent _t he é pi.ng is arran%]d in aloop in

whi ch the stra epkt BHEEFr oM HPYa HRAgE MR NP 8T F RRP IR Be58Be™ back and
t hrough t he adjthst didap =ol tthat abhemesftf sorfzee] ength of the strapping is
formed by two sub-sections of the strapping. The tensioning device may

conpri se any nechanismfqQr tensioning the device about the_ pipe including:
a ratchet nechanism a I%ecﬁ?ﬁgc:‘f‘ﬁ%iagﬁf’ Ee%ar’tﬁﬁegndsbﬁﬁ%if H@cgani sm a
geared nmechani sspriagscieva idireatieoh ndeitanpseas ;the Wiladi bgwarec lthai sm and so
forth. In an enRALBERP suddd@et €nsi oni ng device includes a | ever nmechani sm
that can be noved between an unl oaded neutral position in which the

wr appi ng assenbly is located in an initial circunferential |y expanded
state and a | oaded wor kiImg opdetrtt@rreleashi the tteaswwapin ndeasseapping,s

located in g CigeuEhgsenid §el )ﬁaﬁ@ﬁfﬁ%@gd%@éf ch‘ihEéQ& Yindohg | ever

mechani smis an over_centre | ever nechani smin novi n%ﬂt he | ever from

an unl oaded ned¥S¥&F2HRIT RTINS ﬂ"?ﬂ&é&npb’él‘f}f’tﬁ? th?o?\"/reaé’ Pdot¥ng the
handl e t hr ough retr @gdged ibetweeohthdef lapadnd ntheh@butment surface. The

effective length of the strapping can be increased by
moving the flap into the neutral position which allows the

15 strapping to slide through the adjustment device.

The strapping may be used in any configuration
including a single layer in which the strapping extends
from one point of the wrapping assembly to the adjustment

20 device. In an embodiment the strapping is arranged in a
loop in which the strapping extends from the adjustment
device and loops back and through the adjustment so that
the effective length of the strapping is formed by two
sub-sections of the strapping.

25

The tensioning device may comprise any mechanism
for tensioning the device about the pipe including: a
ratchet mechanism; a latch mechanism; a rack and pinion
mechanism; a geared mechanism; a screw threaded mechanism;

30 a winding mechanism and so forth.

In an embodiment, the tensioning device includes
a lever mechanism that can be moved between an unloaded
neutral position in which the wrapping assembly is located
35 in an initial circumferentially expanded state and a
loaded working position in which the wrapping assembly is

located in a circumferentially contracted state.



mechani sm peaks , and in turn the tension of the w apping assenbly peaks.
In other words, when the lever is located in the | oaded working position,

t he | everwoeguiosexsseext er nal i nfluences to be noved i nt oPCiAMaGHA
neutral position. Simlarly, when the handle is noved from an unl oaded
neutral position to a | oaded working position, the handl e passes through
the region in which the load on the nechanismis at a peak, and in turn the
tensi on of the wrapping assenbly peaks. -1 h an enbodi nent, the clanp

i ncludes a lock that | ocks the tensioning device so as to prevent the

device from unigyieabipnaltey 1%‘%E63:§éé1££nql’sm”9¥ | 40 Jveentiherd Qaded wor ki ng
position to the neutral unl %aded 05|t| The | ock may be opgrabl e so as

to be sel ecti véSFPABLFD At FPGFR | BLKEY © ﬁd Leresr tiron: 29 "b‘} 1939e8cked when the
t ensi oni ng deviremtirsl| pesitte®ni hotdeldagededos Dcidmgnpodves grivokang he

situation in whichnhhgid eaﬁlogahng ARMIche i hSwhitH heef 9644 & d guer nmechani sm
sui tably the | ock | S oaera?ﬁ eto selecti vgi% al | qw or pr.event pivotal

movenent of °t h&SCEFB}S Sn R vduEa K5 ip8sPE i Bif "EFBR D e
suitably, the |azslemhyynmedieni sini oiddemdesrds stwlhem thhi téver i solonatediot

extend fromt h%ﬁ%@p%i&é %E:kiﬁg%fb%@gnab%g 1%%;:%@& d whi ch
connects to the handl e of | ever nmechanismto retain"the handle in the

| oaded wor ki ng %?FPH)nmeuﬁn&ﬁse’fﬂ)&ﬁ FEKEd 1M (tBGeP HRRIRhPERFFALI udes a
handl e that is positfieh. |y connected to the wapping assenbly at a first

pi vot pointpand the |ever mechanisnfurther includes a |inkage armthat is
pivotally connected to the handle at a _second pivot point., The |inkage arm

may be pivotally connectBdtd*the heRp PRy sBry™ateh Srom ARy pi vot
point. In this wilbadedomsutirad ppajppiongto a loaded working position,

the handle passes through the region in which the load on
the mechanism is at a peak, and in turn the tension of the

15 wrapping assembly peaks.

In an embodiment, the clamp includes a lock that
locks the tensioning device so as to prevent the device
from unintentionally releasing or moving from the loaded

20 working position to the neutral unloaded position. The
lock may be operable so as to be selectively activated or
locked, and deactivated or unlocked when the tensioning

device is located in the loaded locking position.

25 In the situation in which the tensioning device
is in the form a lever mechanism, suitably the lock is
operable to selectively allow or prevent pivotal movement
of the lever when in the loaded working position. Even
more suitably, the locking mechanism includes a strap,

30 which may or may not extend from the strapping that is
wrapped about the pipe, and which connects to the handle
of the lever mechanism to retain the handle in the loaded

working position.

35 In an embodiment, the lever mechanism includes a
handle that is pivotally connected to the wrapping

assembly at a first pivot point and the lever mechanism



assenbly and |l ever nmechanismtotally encircle the pipe when fitted thereto
. I'n an enbodi nent, the | ever nechani smincludes an adjustor for adjusting
t he | oad wo 2puvishzsse of the | ever mechani sm when i n t hePCcoadedowo1ior ng
position. In an enbodi nent, the adjustor is operable to nove the |ocation
of the second pivot point at which the linkage armis pivotally connected
to the handl e along either one of the handle and/or the |linkage armin a
continuous progression. Suitably, to ineréase the |load on the |ever

mechani sm the adjustor is operatable to nove the second pivot point away

fromthe first Qin8byPOidudRE Bhfi:h?al?_j@ %rhotﬁéhf? i 99%9911%’5%%3'%&&{"1 to
reduce the |l oad on_the | ever rrechanlr‘%;n .the adjustor. is. operatable to nove
‘g’xﬁara&' PLEPY ROV -t héPRia

the second pivdt® F8FnEaR Bhe=F9 9&8n8 T he

wr appi ng assentay bel piwrtadityodonmerted lte tlg ustappingcismiadlyi af & shaft
_th?t ISI lrmV?amﬁé:%EP'h;E‘it\ﬁoé“ Big?g, ﬁ#g:&utéﬁl ¥i1£1§%i|2>995{-.ﬂ&_w§ap$‘iﬂ eflt ed to or
integrally forne andl e, an e linkage armis pivofally
connected to tl‘?ess§\€%$‘¥;a'éfﬁd'eivf*f ’ée"s]lad‘;}ﬁf“n&b?gcye%f‘ﬁéfgjc%nt ePABYed al ong
the shaft, and whee $£ibigd thepeece abuts agai nst the housing and is thus

operable to nove the point of connection between the |inkage arm and the
handle . In an enbodinent, the shaft is a screw threaded shaft and the
stopping piece is a winghadF ERRRAImEnt nERe RYETsPEsPRP AR APEARISRAR s in
an unl oaded newtdjalstposfdr audjhbting |tHee lapdreciptretasbadf tthe dbwep of the
strappi ng desclidigdnabevthdy QUi fs BoddebiShoMBARS pbRitadh Usting the size of

the clanp and in particular enables a coarse |evel of adjustnent to an
initial expanded
In an embodiment, the adjustor is operable to

move the location of the second pivot point at which the
linkage arm is pivotally connected to the handle along

15 either one of the handle and/or the linkage arm in a
continuous progression. Suitably, to increase the load on
the lever mechanism, the adjustor is operatable to move
the second pivot point away from the first pivot point of
the handle to the wrapping assembly and to reduce the load

20 on the lever mechanism, the adjustor is operatable to move
the second pivot point toward the first pivot of the
handle and the wrapping assembly.

In an embodiment, the adjustor includes:

25 i) a shaft that is moveable within a housing, suitably
the housing is connected to or integrally formed with the
handle, and the linkage arm is pivotally connected to the
shaft; and

ii) a stopping piece that can be moved along the

30 shaft, and the stopping piece abuts against the housing

and is thus operable to move the point of connection

between the linkage arm and the handle.

In an embodiment, the shaft is a screw threaded
35 shaft and the stopping piece is a wing nut that is finger
adjustable when the lever is in an unloaded neutral

position.



circunference . Qperation of the | ever nechanismfromthe unl oaded position
to a | oaded working position then further reduces the circunference of the
cl anp to wocomwmsazssed circunference . The size of contracradi2e09039F er ence
of the clanp can be tuned to a fine |evel by operation of the adjustor as
desired by releasing the | ever to the unl oaded position, operating the

adj ustor, and noving the | ever back into the | oaded working position. In an
enbodi ment, the |inkage arm conpri ses one7ot nore than one non-|i near
menbers that are shaped to extend over the pivot connection of the handle
to the wapping assenbly. In an enbodi nent, the | ever nechani smincludes a

Che cam body i s pi voral 15 S5MGRR APEERSAE D RAs Fh° cBRS Bhon 11 1ot
spaci ng from t hrpppéng desitirdhedt abavef provildesairad flimet coenrrodpri s pivotal ly
connected to thejlisRkRger Midk &f SEPLRIaRPaLid'dnf paPtifiBdY RRaHIA 1S
greater than thefirst £a I ng. The clanp may include a patch for covering
a rupture in tﬁbcﬁFﬁﬁeof‘ﬁﬁtQ?nﬁ FURmPRt: R %ﬁu%ﬂ+tﬁﬁ§ %@f Entirely

separ abl e conpaniecumfeoendene Gpeappitivn afsehdllever mepbamisndérpmethe | n t he

situation in WhiGRaHB8 AU ohStSONNRGRH #orikity BbaTPioANGeali tably
formng part of_the mﬁqgg#%%tassenbl atch includes a netal plate or

bly, the
band which is preteranf fBe f ot "H'ffeaeeg?ﬁfg toeafER 9% feel band. The
plate or band repthbectedicirznuifbeemceany Theesizy mfdcontwadtede to fit a range
of the pipgSi 265 cumFOVEVES ofl Bh@NcBIHROALABRL  tdded Rbal erifle RaDE1 iy

fl exi ble and can bend about pi pes of varlous_dlaneterf . For hnstance, t he
clanp mey be ufPETEGIpRtTh ter addggtfy as desired by releasing the

lever to the unloaded position, operating the adjustor,

and moving the lever back into the loaded working

position.
15
In an embodiment, the linkage arm comprises one
or more than one non-linear members that are shaped to
extend over the pivot connection of the handle to the
wrapping assembly.
20

In an embodiment, the lever mechanism includes a
cam body that interconnects the linkage arm to the
wrapping assembly, and the cam body is pivotally connected
to the wrapping assembly at a first spacing from the pipe

25 to which it is fitted, and the cam body is pivotally
connected to the linkage arm at a second spacing from the

pipe that is greater than the first spacing.

The clamp may include a patch for covering a

30 rupture in the pipe or alternatively, the patch may be an
entirely separable component from the wrapping assembly or
tension device. In the situation in which the patch is
connected to the clamp, and suitably forming part of the
wrapping assembly, the patch includes a metal plate or

35 band which is preferably in the form of a spring stainless
steel band.



ranging from4 to 8 inches in dianeter . In another application, the clanmp
may be used for patching a rupture of a transfer pipe of any industrial ,
sci enti fiwoanioosmser ci al applications includi ng petrochegredal2zo@oantos ,
water treatnment plants, chemcal plants and alike. The patch may al so

I nclude a sealing nmediumon the inside face of the patch to assist in
creating a liquid or fluid tight seal when fitted to a pipe. The sealing
medi um may be any suitable material depen8ing on the particul ar application
and the fluid being transported in the pipe . In the situation in which the

fluid being handled is wWaleepiadlidANahat HEy 3828141894 "BCH HEVeS ady rpiher or
pol yneri c based natgrial. In the %nstance |q%§hich the f]Juid being handl ed
i s a hydrocar bo/w=BEERCEE A YTe 50 tHh I3 TARge b ey PiBE 71385 i s a
Teflon(tm. |n Roawevert uer iaon emhodimestt atpatplrtes oxr bapdrid &lesabbment and,
therefore, does,jiotafobdadabbout! pifes JraldRriSid ARhYtarPat Gly,ng materi al
can be held _to the rupture kﬁ t he 'Qf b¥ éhe stragplng or .the tensioning
device of the SPSFBRCSi NS ??PéVgh S UERE &9 RECPOATH WHPEh t he patch
forms a part ofrangéngr&mm g tas8eibihes ih dampgwgi.bl enfarothedi tional
extraneous mat e akcheidie 't%%akifﬁn@%a‘ye%@ hE&s RRYrC Ba BBl I RL !ﬁFtQﬁea p1 pe,

for exanple, to inprove the seal between the patch and external wall of the

pipe . In an effod FEARSEISTHEIBEr Ah ANy 1PSUF EF ¥lsaSLyeRbHETP8d to the
patch. The rel easabreizbrappdticohiomy ipeliding pdbroghymical @iketapchani sm

but i's suitiabl ydd,t Bl orBdf pE9s EPERehIga I8 fardddah& B KeCONPONENt s , and
even nore suitably in the formof a peg extending outwardly fromthe patch

and a ring formation on the strapping that rel easably receives the peg.
When the strapping is rédheagetich may isopatciyde a sealing medium on

the inside face of the patch to assist in creating a
liquid or fluid tight seal when fitted to a pipe.

15

The sealing medium may be any suitable material

depending on the particular application and the fluid
being transported in the pipe. In the situation in which
the fluid being handled is water, suitably the sealing

20 medium is a rubber or polymeric based material. In the
instance in which the fluid being handled is a hydrocarbon

such as o0il, suitably the sealing material is a Teflon™.

In the situation in which a patch is a separate

25 component and, therefore, does not form part of the clamp,
suitably a patching material can be held to the rupture in
the pipe by the strapping or the tensioning device of the
clamp. Similarly, even in the situation in which the
patch forms a part of the wrapping assembly, it is

30 possible for additional extraneous material to be located
between the patch and rupture of a pipe, for example, to
improve the seal between the patch and external wall of

the pipe.

35 In an embodiment, the strapping is releasably
connected to the patch. The releasable connection may be

formed by any suitable mechanism but is suitably in the



the clanp can be readily fitted over a pipe and reconnected to encircle the
pi pe. The adjustnent device is then operable to adjust the w apping

assenbl y woaotons715ensi oni ng devi ce about the pipe. |n tReTsN2o@I00I07i N

whi ch the clanp does not include a patch, the wapping assenbly may be

rel easeably connected to the tensioning device, for exanple by buckles, to
allow the clanp to be installed about the pipe. In an enbodi nent, the clanp
conprises only one w appi ng assenbly and 8nty one tensioning device . In an
alternative enbodi nent, the clanp nay conprise two or nore w appi ng

assembl i es thatedY o8l cdBpRALiRG hdiLLAANBER] BRI RRPoRACHs WaRBPLRAEL assenbl y
has a tensioning device .. The W ap |ngﬁgssenblleseg$¥?be |nterﬁonnected by

one or nore pat®FEsSBtiy 8 The FU st P it R RANYs Preferred
enbodi nents of firlee phespaiich Awdna i Wimgnfbkmativrhendéber s begppipgwalyaof

exampl e with ref8e80861§ a-ddagvascou@ayay.ng drawings , of which : Figure 1
Is | eft perspective view of a clanp according to a preferred enbodi nent

that is in the process of being fitted to a pipe conprising of three
i nt erconnect ed cl anpi ng Weepehé i sisrappéaghifandlegsead| Exvmr thanghtch hat i s

located in an uieopdgmds NG bRl r89%i 1y FetEhUNE 2 bSp@ LNt perspective
view of the clanp shown |n Flgure 1."Fi.gure 3 is _end view of the clanp shown
in Figure 1 ; FS§OPBe9ted tonERSiFe i BPE he TSR LR ACEiGRire 1 save
for the clanp b thehoopdmdlienta adjpckd therkragpipgsassanhlyFiagdr €hé i s t he

same vi ew qf t%n@'i@ﬂpnémcgnabout the pipe.

In the situation in which the clamp does not
include a patch, the wrapping assembly may be releaseably
connected to the tensioning device, for example by

15 Dbuckles, to allow the clamp to be installed about the

pipe.

In an embodiment, the clamp comprises only one
wrapping assembly and only one tensioning device. In an
20 alternative embodiment, the clamp may comprise two or more
wrapping assemblies that may or may not be interconnected
and each wrapping assembly has a tensioning device. The
wrapping assemblies may be interconnected by one or more
patches or plates.
25

Brief Description of the Drawings

Preferred embodiments of the present invention
will now be described by way of example with reference to
the accompanying drawings, of which:

30 Figure 1 is left perspective view of a clamp
according to a preferred embodiment that is in the process
of being fitted to a pipe comprising of three
interconnected clamping assemblies, each having a lever
handle that is located in an unloaded neutral position;

35 Figure 2 is a right perspective view of the clamp

shown in Figure 1;



Figure 2 save for the clanp being located in a | oaded working position;
Figure 6 is the sane view of the clanp shown in Figure 3 save for the clanp
bei ng | ocwbedioes7mel oaded wor ki ng position; Figure 7 ispaTiaaRbooyper®pective
view of two clanps fitted side-by-side to a curved pipe according to

anot her preferred enbodi nent, each clanp conprising a handle lever that is
| ocated in an unl oaded neutral position; Figure 8 is a right perspective
view of the clanps shown in Figure 7 ; +ildure 9 is an end view of the

cl anps shown in Figures 7 and 8 ; Figure 10 is a perspective view of a part

of the enbodi ment of therigh,EP3STOWRG Bi& W &he! cliOmd shdwndWhe 11 is a
perspective view of a part of the enbodinent of the clanp shown in Figures

1to6; Fi gurglfé‘rfasla side view of an alternate part that could be used
on the enbodi nents showFignrgi §ureshe sem@ viedw gdir ehd lanpashowmenat i C

under neat h vi ewsgf,r@ £/ SR 26c0LRE NG & BEPAPHoFRATI BNt JReRy fitted to
a pipe , the cl arrg_co risi.ng of three w apping assenblies each including a

di sconnect ed st¥AFBAP LS EP on device in the formof an over centre |ever
mechani sm conpri si ng a [Eigorend imrdilec shoeaticww ioff dhentlzagedhoentiral

position; Figurggldel 8 {1k FoRCERL | Ol MpeWeSHYWhdateh! £ 1h3agehth the
straps connected to a base plate of thé wapping assenbly ; Figure 15 is
the schematic WOSKBBRMSIHOB gures 13 and 14 wherein the straps have been

manual | y ti ght enedand wiHigumnat § % thiee shaadiiew iofhtbaecdlamp shewwliirect i on of
the arrow, 10 Figure 3 save for the clamp being located in a loaded
working position;

Figure 7 is a left perspective view of two clamps
fitted side-by-side to a curved pipe according to another
preferred embodiment, each clamp comprising a handle lever

15 that is located in an unloaded neutral position;

Figure 8 is a right perspective view of the
clamps shown in Figure 7;

Figure 9 is an end view of the clamps shown in
Figures 7 and 8;

20 Figure 10 is a perspective view of a part of the
embodiment of the clamp shown in Figures 7 to 9;

Figure 11 is a perspective view of a part of the
embodiment of the clamp shown in Figures 1 to 6;

Figure 12 is a side view of an alternate part

25 that could be used on the embodiments shown in Figures 1
to 9;

Figure 13 is a schematic underneath view of a
clamp according to another embodiment being fitted to a
pipe, the clamp comprising of three wrapping assemblies

30 each including a disconnected strap and a tension device
in the form of an over centre lever mechanism comprising a
pivoting handle located in a unloaded neutral position;

Figure 14 is the schematic view shown in Figure
13 with the straps connected to a base plate of the

35 wrapping assembly;
Figure 15 is the schematic view shown in Figures

13 and 14 wherein the straps have been manually tightened



Figure 16 is the schematic view shown in Figures 13 to 15 wherein the
handle is in the process of being pivoted in the direction of the arrow
into a | osdedivsrissng position; Figure 17 is the schemaCt/Alzew/®isonn i n
Figures 13 to 16 wherein the handle is |l ocated in the | oaded worki ng
position; Figure 18 is a schematic underneath view of a clanp according to
anot her enbodi nent being fitted to a pipe , the clanp conprising of three
wr appi ng assenblies each including a disddnrected strap and a tension
device in the formof an over centre | ever nechani smconprising a pivoting

handl e | ocated Jnyy ﬁiHﬁ?'ﬂ%@@nnéﬂé dnd1@SikiRfendd 4! end U2 khnSehematic
view shown in Figure 18 with the straps connected to a base plate of the

wr appi ng assendtf® 2H8°W ng nuts on the handle tightened in the direction of
the arrow, Figure 20 is Rigerechéned ithevsehemdicien viaw Fshpwredn]Bigumckesl 9,

mer ein the tharl%' r'l‘:oi $5 ;&héﬂéﬁppw&e‘%}[@‘e bei ﬂg tF;ieVQESQcEé:LQ_Jﬂ"?e%&eﬁt i Ot”_ of

e arrow into g | oade rking positiaqn;_ an I gure S e Schematic
vi ew shown i°n Iﬂldﬁltég ’1‘8% %?ea}fe‘?‘bi% the enfe ?oitf’@ftdr?g in the | oaded
wor ki ng positi orkidgtpesidtioaps fitted to an end of the handles to prevent

the handl es from being unigtenitonaldhe oBN&L diloPibheshRrried h“@FéijéeQQ
position to a neutral unl oaded positiqgn. Detailed Descripti Ond.fl gures 1 to

3 illustrate thred®stPfrimeii Eue P esifgteratiedhpPnPueifiddEdfitted to a
pi pe conpri si ngdrkieg pwsigpiong assenblies , each having a | ever handl e that

i's located,ign an unl oaded Jueut {&: PASiskhOfatit Wakebnbtdh ¢/iaWPos a
clamp according to another embodiment being fitted to a
pipe, the clamp comprising of three wrapping assemblies
each including a disconnected strap and a tension device
in the form of an over centre lever mechanism comprising a

15 pivoting handle located in a unloaded neutral position;

Figure 19 is the schematic view shown in Figure
18 with the straps connected to a base plate of the
wrapping assembly and wing nuts on the handle tightened in
the direction of the arrow;

20 Figure 20 is the schematic view shown in Figures
18 and 19, wherein the handle is in the process of being
pivoted in the direction of the arrow into a loaded
working position; and

Figure 21 is the schematic view shown in Figures

25 18 to 20, wherein the handle is located in the loaded
working position and the straps fitted to an end of the
handles to prevent the handles from being unintentionally
moved from the loaded working position to a neutral
unloaded position.

30

Detailed Description

Figures 1 to 3 illustrate three separate views of
a single clamping device fitted to a pipe comprising three
wrapping assemblies, each having a lever handle that is
35 located in an unloaded neutral position in which the clamp
is loosely fitted around the pipe. Figures 4 to 6

illustrate the same views of the device shown in Figures 1



Is loosely fitted around the pipe . Figures 4 to 6 illustrate the sane
views of the device shown in Figures 1to 3 , save for the | ever handl es
bei ng pi webediomsts6a | oaded wor ki ng position. The devi cecThaemvooidrgures 1
to 3 and the device shown in Figures 4 to 6 therefore conprise the sane
features and for the purpose of the conplete description of the device , it
Is only necessary to describe the device in detail with reference to
Figures 1 to 3 . The sane reference nurerl® s have been used on Figures 4 to
6 to | abel the same features of the device in Figures 1 to 3 . Although the

conponents of thesdeyise Mavenbesd & hanaied veinef pienesa nuweral in the
follow ng text,_ i 8rder to maintain cl nég of %Fle Flfure_s, all_of the
conponent s have1°ﬁgF bERTEING BPFLHM 1 h TREsITE e SPPYR FRofiged huferal in
every Figure. Howedethe tdevicef ehewmraemiignaeés 41ded 6i bhetefdrext are shown in

at |east one ofedu3@;:Eb LS ame [BEa A 20ANPS S S8 BukbSEWPIdEI tagsenbly in
the formof a resi Imnt%g/ fI_ebeIegzﬁ% QI ate 20, l.ooped straps 21 with an
IaSp g%‘f

adj ust ment  deviCEPLATE IEITAREHP™ L 9¥ice ut Af "EERCPRYY | ever
mechani sm 23 . ths deestilsedihel deFigririgs dé8aidb with relfered@nro Figurds al |y

fitted to a pipe 24307 AW SméCrO¥e AreORBRELd IO HERE BLLARS AL AT OM the
base plate 20 and pl aci g{bthe plate 20 over the rupture 25 in the pipe 24
' 1

h P
in the manner SHEWISFn? fr &o152beh Fhgt FaPR Teptyres: Abnthe MF¥EERd 0 the
base plate 20 &igamesnlite Bi.gure 14 and the free ends of the straps 20
pulled so gg to fit the clanp around the pipe , and thereby provide a
coarse |l evel of adjustnent. AdLustabI e vm'%ci;1E nuts 26 on the_over centre

| ever mechani sm 23 can tHerBER ath] SEBROPFIth O M itPECETHIF 0PV RS ow shown
in Figure 15 t @licouted a Hefeeentevweimeshlaip ugientfol lovindecexitanpn

order to maintain clarity of the Figures, all of the
components have not been labelled with its respective

15 reference numeral in every Figure. However, the reference
numerals used in the text are shown in at least one of the

Figures.

The clamp comprises a wrapping assembly in the

20 form of a resiliently flexible base plate 20, looped
straps 21 with an adjustment device in the form of a clasp
22, and an over centred lever mechanism 23. As best seen
in Figures 13 to 17, the clamp is initially fitted to a
pipe 24 of any size by disconnecting the straps 21 from

25 the base plate 20 and placing the plate 20 over the
rupture 25 in the pipe 24 in the manner shown in Figure
13, the straps 21 are then connected to the base plate 20
as shown in Figure 14 and the free ends of the straps 20
pulled so as to fit the clamp around the pipe, and thereby

30 provide a coarse level of adjustment. Adjustable wing
nuts 26 on the over centre lever mechanism 23 can then be
adjusted in the direction of the arrow shown in Figure 15

to provide a finer level of adjustment of the clamp.

35 As shown in Figures 15 to 17, the over centre
lever mechanism 23 can be pivoted in the direction of the

arrow shown in Figure 16 from an unloaded neutral position



As shown in Figures 15 to 17, the over centre | ever nechanism 23 can be
pivoted in the direction of the arrow shown in Figure 16 from an unl oaded
neutral pwei2viomsrsea | oaded wor ki ng positi on wher eby thecasgaeodlopiios hel d
taught around the pipe 24. In the event that | eakage fromthe rupture 25 in
the pipe 24 is inadequately sealed by the clanp , the | ever mechani sm can
be released and finer adjustnent of the wing nuts 26 can be undertaken

foll owed by novenent of the handl es back I3hnto a | oaded wor ki ng position.
The preferred enbodi ment shown in Figures 1 to 3 conprises a single

flexi bl e base plate;dRaadiiklifgCOoiaGLadwhrddy ‘i‘:ﬁe%éé’&uﬁal%l i@nfeidiree over
centre | ever rrecha Ilsnms 23 f‘ES gure ]%14hshows a perspective view of the pl ate
r

20 in isol ati orF3Rf Eha’F?)"Fﬁis PiR§ 4%e CPaH® &Y e tfakage 15T %R 6 .
can be seen, attheheuptwes 25ndnofhe lreipe ddeifOinadeqeetpbyssediedrbyr ude

ggt W_?_Ld| y and ?&%h c®hmb hecﬂ?eeﬂifévtgt:?| rﬁléb%l a:fk'ishlgéi\@:{ CRY rfa@&éé‘&i Lé'n%lhi*ﬁ?gclaé ormation
e oppaqsite, uppe e plate co ree s e

formati ons 29 taéij\}bﬁe'e cl%aﬁ" FeV3eP dTuché (o\a=is Hf’ ErFagffé"r ﬁigﬂﬁ?ﬁsm 23 is

pivotally rmuntl:@dmoThleerslt refpshaghamilesdbsck ixrizhapddaded mairkdng31l whi ch can

be connected angdikggnnected from each of the pegs 27 as desired. The

| ayout of the strapping is such that the strapping extends fromthe cl asp

22 to the D-shaped formation 31 through which it is threaded, and then
| ooped back over a |inkdlpe PRZefertmyd eshnéiheniy shbensin ahigurgs?2l to X he

| ever mechani SrEo%érQQQstJ‘E‘élnthakiélxltﬂlr OHQQe t;fﬁt‘é' 29PwKich ikhe clasp 22
I ncl udes a spring | oaded fl t hat bi ased toward an abutnent rod 33

IS
whi ch ext ends &98S ?‘Tluet‘?/\nta'lrﬁe ’Ft‘far%s Cladpc JhreeTREeE P S HEVEF ap 34 and
t he abut nent roekcB3anasmes @¥.anFédusaicll tshawst&nsErepechitderisir appting 21

causes the flE”bf%%eo§0tfﬁif¥o§59igg WwHich forms part of the clamp shown

in Figures 1 to 6. As can be seen, at the lower end of

15 the plate 20, three pegs 27 protrude outwardly and each of
the pegs 27 has an upwardly facing U-shape formation 28.
The opposite upper edge of the plate 20 comprises three
saddle formations 29 to which a handle 30 of the over
centre lever mechanism 23 is pivotally mounted. The

20 strapping includes a D-shaped formation 31 which can be
connected and disconnected from each of the pegs 27 as
desired. The layout of the strapping is such that the
strapping extends from the clasp 22 to the D-shaped
formation 31 through which it is threaded, and then looped

25 Dback over a linkage 32 inter-connecting the strapping 21
to the lever mechanism 23 and then finally through the
clasp 22. The clasp 22 includes a spring loaded flap 34
that is biased toward an abutment rod 33 which extends
across the width of the clasp 22. The end of the flap 34

30 and the abutment rod 33 are arranged such that tension in
the strapping 21 causes the flap 34 of the clasp 22 to
move toward the abutment rod 33, thereby wedging the
strapping 21 between the flap 34 and the abutment rod 33.
When the device has been fitted over a pipe 24 as shown in

35 Figure 13, the D-shaped formation 31 can be fitted to the
pegs 27 of the plate 20 and the free end of each strapping
21 can be pulled to adjust the effective length of the



nove toward the abutnment rod 33 , thereby wedging the strapping 21 between
the flap 34 and the abutnment rod 33. When the device has been fitted over a
pi pe 24 asoghovei7isa Figure 13, the D-shaped formati on 3PcTau2bm/obidoved to

t he pegs 27 of the plate 20 and the free end of each strapping 21 can be
pulled to adjust the effective | ength of thestrapping 21 w appi ng about the
piping 24 to a desired tension. In order to |l engthen the | oops of strapping
and, in turn the effective length of the & rapping 21 about the piping 24,
the flap 34 is lifted to allow the strapping 21 to slide through the clasp

22 . It would hg.,appiRsi Al 6dabPahg tdout! 2R ﬁ@dzatﬁépanld&l%;dt her eby
provi de a coarse |evel ™ of agj ust nent fo f|t t he eV| ce togp%llg)cée/ 24. The
a

handl e 30 of tH&E™&0Br ELRIFENT2 eH’z?é" PRaPti SHERRPGR mount ed
to the saddl e figr tratnorh® efdectiee blangtpl af eti) strappymg Jdoiakbud 2theThe

V- shaped hand| F@é%@ogpr 985 £2a575.0114 Ilﬁfet§9atmlqewp£palsd&§ slgglzpl by

whi ch the Iever te nor a conparinment in
whi ch an adj ustft?r sllf’l @1 B}Pe e\%/zt hr%‘éd@d‘ é?taﬁﬂfelcé 5ff dabl y

housed. Either thadetbé ¢haespcaﬁpandrﬁﬂapbasgalslmeraByapmb\aMSaof t he
l'inkage arnms 3Gargeal bediedh fValihu Sedaitt @BLNE: P0ldy $Ret )i £X4BNPSpd hrough

holes in the ends of a |linkage arns 36, the slots 38 and holes In the screw
t hreaded shaft %0. The fasteni ng bolt 39 defines an axis about which the
| i nkage arns 36 are pivotally connected to the lever 23 and, in particular,

to the mnqgp linb 30a thﬁ{eeﬂfandfebwb‘%r Ehé! ﬂéve‘&‘ Hngcﬂalzhs% 2'35h£ét$"¥i to an
outside end of the screw threaded_ shaft such rotation of the w ng

nut 26 can noveEPRE PPIbii% BANRERTBh TPER| ﬁ%dt%fhtehéaﬁﬁ}? LEMBEL QR AT t he
| i nkage arns 3@roftheheass pdwtbh @atte pivhaf poikik 142.a The &Cishaped| ong t he

slots 38 of tr“%éﬂhﬁgr36ié@hﬁyggegfatﬁgﬁoma@ghﬁ #h whheh0$£EVides a grip

by which the lever is operated and a minor limb 30b having

15 a compartment in which an adjustor in the form of a screw
threaded shaft 40 is slidably housed. Either side of the
compartment has a slot 38 and ends of the linkage arms 36
are aligned with a fastening bolt 39 that extends through
holes in the ends of a linkage arms 36, the slots 38 and

20 holes in the screw threaded shaft 40. The fastening bolt
39 defines an axis about which the linkage arms 36 are
pivotally connected to the lever 23 and, in particular, to
the minor limb 30a thereof. A butterfly or wing nut 26 is
fitted to an outside end of the screw threaded shaft 40

25 such that rotation of the wing nut 26 can move the pivot
connection defined by the bolt 39 between the linkage arms
36 of the screw threaded shaft 40 in a direction along the
slots 38 of the minor limb 30b of the handle 30. In other
words, rotation of the wing nut 26 moves the pivot

30 connection between the minor limb 30b of the lever 23 and
the linkage arms 36 either towards or away from the pivot
point 42 of the lever 23. 1In order to increase the
tension of the clamp around the pipe, the wing nut 26 is
rotated to move the pivot connection defined by bolt 39 in

35 a direction away from the pivot point 42 of the lever 23.
Conversely, in order to loosen the pressure of the clamp

around the pipe 24, the wing nut is rotated so as to move



words, rotation of the wing nut 26 noves the pivot connection between the
mnor |inmb 30b of the lever 23 and the |inkage arns 36 either towards or
away fromvohlelopisvzss poi nt 42 of the | ever 23 . | n order pCo/AlNCHASR7t he
tension of the clanp around the pipe, the wing nut 26 is rotated to nove

t he pivot connection defined by bolt 39 in a direction away fromthe pivot
point 42 of the |ever 23. Conversely, in order to |oosen the pressure of
the clanp around the pipe 24, the wing hutd irs rotated so as to novet he

pi vot connection defined by bolt 39 in a direction toward the pivot point

42 of ot he | everth%_:”pi%tV&Hn‘ic‘é@oﬁ‘pﬂﬁ‘ﬂe@ 89 Bdt 3bhenadj dsstallignnat ur € of
t he pivot connection between the_ li n‘ﬁz[a% ne. 36 a g the | ever §3 provi des
a second and fitr?é’farge%? RV oXdPasthe %f %%‘Flel%"&‘fsg n of® & Hout the

pi pe 24. The pappseciatedikdge shesadifiskable omauiecdft thegglvodt r appi ng 21

via a cam body 3pnanedibh BA%ReR2the ITinRAGE! £HhAB6 8AGNRAINevRE binkage arns
36 are pivotal I&g)r‘}i?gnted to the cam body_ 35 v!%a f.asteni ng boJt that
[

defines a pi*vot €372 SSHMPEh3T 48% BAgdurERent 9fdtheas

ext endi ng t hr ougimsannupherlappr tbowt dfhet pépead body 35. The |inkage 32
essentially conprises two plates that are pivotally connected to the cam
body 35 via a fastening bholt that defines a%itvot axis 47 . A further

fastening bolt at the oppSsPRATRME I KRGS A% S0dBFT e tedi £° 57 about
whi ch t he strapgichgsfiapsingo@at eila AsapahodesiS aadséinkdgeyB2es Bnand 6, the

pivot axis 137 QarlheuldPKAYRNABEE: I 1Qnkl§e CARLAGY 230 SARAGEyt T ough the
cam body 35 at a igam ng fromiglggy 24 t hat |stgreat§ar t han the spacing of
the pivot axis ™PPERE BT pitify C3%. CanVbE HSASTERERTi e H JRE 6 , each
| i nkage arm 36 deficasvadbistethakhat3Whemitheis et B8ensin Wigedsi B a
and 6 as extending through an upper portion of the cam
body 35.
15
The linkage 32 essentially comprises two plates
that are pivotally connected to the cam body 35 via a
fastening bolt that defines a pivot axis 47. A further
fastening bolt at the opposite end of the plates defines
20 an axis 57 about which the strapping 21 is located. As
can best be seen Figures 3 and 6, the pivot axis 37 of the
linkage arms 36 to the cam body 35 extends through the cam
body 35 at a spacing from piping 24 that is greater than
the spacing of the pivot axis 47 the piping 24.
25
As can be best seen in Figure 6, each linkage arm
36 is curved such that when the lever 23 is located in a
loaded position, the linkage arms 36 extend over the pivot
point 42 at which fastening bolt pivotally mounts the
30 lever 23 to the saddle formation 29 on the base plate 20.
In addition, each linkage arm 35 is pivotally connected to
the cam body 35 at pivot axis 37 that is displaced from
the pipe 24 to reduce the degree of curvature and/or
length of the linkage arms 35 that would otherwise be
35 required.



| oaded position, the |inkage arns 36 extend over the pivot point 42 at

whi ch fastening bolt pivotally nmounts the | ever 23 to the saddle formation
29 on t hewbasw/@imse 20. In addition, each |inkage arm BETiauzpiowoizal| y
connected to the cam body 35 at pivot axis 37 that is displaced fromthe

pi pe 24 to reduce the degree of curvature and/or |length of the |linkage arns
35 that woul d otherwi se be required. Figure 3 illustrates an end view of the
clanp in which the lever 23 is | ocated trléan unl oaded neutral position in
whi ch the wrapping assenbly conprising base plate 20 and straps 21 are

| ocated in an initial C'ﬂl‘éﬁ%eﬁ eff i Aler¥ X Panded siak ahalt lexﬁp pigpe 24.
I n other words, rég str s 21 have ]Ibeen fitted angﬁag%qlljsted tQg an initial
ot

tension. In ord&t el"i‘?é GPahD TarakeforkiFHy & o‘FFutFﬁ | ever 23 is
pivoted in the pehsuecbnom ofhichethe nepphognassenblyuremBrisisy haséo | ocate

the lever 23 inhiQtd b@a&’cﬂ s‘@&bé“ﬂl%&%’ bbRRt&S ﬁthW“lthﬂlgures 4to6 . As
can best been seen i (?L tcce | ever ﬁ Iocat«;t i n_a | oaded
wor ki ng p05|5t i SHESER eﬁ?‘%ﬂ‘ﬁl r]ré' 3§% sEBﬁ?)r?I%quﬁgt SsR'Bf £f%e 28%and straps
are | ocat ed i n ctherr sord=er ehiei attaps @it have dokest Hlictadoand tadgupted 24. As

descri bed above,, Lhe:iM fhiNWeds26n ENal 8,502 & FROtnt he1 iy GHUNherentially
contracted state of the clanp 23 abqut the %ge 24 tqQ be 1gﬁadual ly or

progressi vel y d‘fﬂrl]féf‘gdc°‘}drf‘tr’rﬁ9v ngh HEVEEy &7 RAYOLRE HPr i on of the
arrow i nto the digadédomorikithg posovw ishownt he Fiyme passesad oodghate peak

| oad or tengj orhhgoag%prbéoq h¥bCa  EAIUS GokREnd %@e@lwrg GhoRASLhi On to
provi de an over_centre effect._ The over centre effect gs ret al n the

| ever mechani s Efie? I'thded PBsFIT HEsinBesh HHeder it 51 6 nERPRver into
an unl oaded posthel dayemrdper dboated imeguiloaded working position, the

wrapping assembly comprising base plate 20 and straps are
located in a circumferentially contracted state about the

15 pipe 24. As described above, the wing nuts 26 enable the
size of the circumferentially contracted state of the
clamp 23 about the pipe 24 to be gradually or

progressively adjusted.

20 In moving the lever 23 in the direction of the
arrow into the loaded working position, the lever passes
through a peak load or tension position before reaching
the loaded working position to provide an over centre
effect. The over centre effect helps retain the lever

25 mechanism in the loaded position and in order to move the
lever into an unloaded position, an operator is required
to move the lever 23 from loaded working position into a

direction work the unloaded neutral position.

30 In addition to the above, it will be appreciated
that the inside face of the base plate 20 may comprise any
suitable material 43 for forming a seal with a rupture in

the pipe.

35 Figures 7 to 9 illustrate another preferred
embodiment of the present invention. 1In particular

Figures 7 and 8 illustrate two clamps fitted to a pipe,



to nmove the lever 23 from | oaded working position into a direction work the
unl oaded neutral position. In addition to the above, it will be appreciated
t hat t he wo=ntwsimee of the base plate 20 may conpri se aoy/Abasaiol®7
material 43 for formng a seal with a rupture in the pipe . Figures 7 to 9
Il lustrate another preferred enbodi nent of the present invention. In
particular Figures 7 and 8 illustrate two clanps fitted to a pipe ,wherein
each clanp conprises a single base plate 20~ a strap 20 with | ocking clasp
22 and a tensioning device in the formof an over centred | ever nmechani sm

23 . Al of thegHeaiH&scic1bhs EhMAIM s2R0UNsidy Il BHLESpIatld 29,a5¢€
substantially the sa as tgg eatures of _the cla n Figures 1 to

6 save for eacrft\ﬁf"‘ap ngt s 99 AP ¢ P Bith ngﬁémb’e&% VAE8 2 rat her
than a conti nudike fase ¢of a:tneoizerlmrmne@inﬂaezer meechiangems23 apal2lef| n

summary, in adq'lhté Q@a{:@réé“%fb%ﬁ@ Plale sggwneﬂ?h"‘l%lu@gp £oiPrd g8 | ooped
strapping 21 wt ad#ﬁé} nt devi ce & T%he form a claps 22 and an
over centrele Bﬁ’a mt28. SR 3% FABpFFRETES 8 rEﬁ“’ed‘?ﬁB‘Pﬁ 88Fthed to
t he base pl ate an a'leupeeg REool séree age epbthterddpiagdassdntsiiyaped formati on

31 that defi “e%oﬂ@rﬁeﬁn&f 1Qg3L M RAatd SO LnARi ERad NE SLEARRLNY 1S
| ooped in a -shape._The over “centre [ever nechani sm 23 |ncI udes a handl e

30 having a Vsllﬂfﬁg phate 20 pRyBTaPIeSing: Eires stHaPpatt piBte 20 at pi vot
poi nt 42 by a sauhdkeyf cinreidddnid® wndheobtse Tiatés BRApeehdtandlampi ncl udes a

maj or |inby Obgyprg r t alaser: 1y 144, Which a
screw threa?ed shaf’?gglg lag\?:gggigé%%}ﬁﬂgpglaawmn aQ{]EtaEug IS ffd'?'?gge JJ‘[I'hhe screw

t hreaded shaft 57 fPTBt At 13/ SCBRAt: &P R eRERT cﬂe“z‘irﬁa?‘?v‘?ﬁ MEGRIBLST i nkage
arms 36 and t he3ot h@he esidsappiegcdhniec tredetsalthie atdacbhédcto Ihe. bdve cam
bllock 35 is plate via a peg 27 on the base plate 20 and a D-shaped
formation 31 that defines an end of the strapping 21 about
15 which the strapping is looped in a U-shape. The over
centre lever mechanism 23 includes a handle 30 having a V-
shape that is pivotally mounted to the base plate 20 at
pivot point 42 by a saddle formation 29 and bolt. The V-
shaped handle includes a major limb 30b and minor limb 30a
20 having an internal compartment in which a screw threaded
shaft 40 having a butterfly wing nut 26 is fitted. The
screw threaded shaft is pivotally connected to ends of a
pair of curved linkage arms 36 and the other ends are
connected to the cam block 35. The cam block 35 is
25 connected to the straps 32 via a linkage 32. Operation of
the clamp shown in Figures 7 to 9 is substantially the
same as described with reference to the embodiment shown

in Figures 1 to 6.

30 Figure 10 is a detailed view of the base plate 20
which comprises one of the pegs 27 for receiving the D-
shaped ring of the strap 21 and one of the saddle
formation 29 for pivotally mounting the lever mechanism.
The inside face of each base plate 20 may comprise a

35 sealing medium or alternatively, and in a situation in
which multiple clamping devices are fitted to one pipe, an

additional sealing medium 46, as best seen in Figures 8



connected to the straps 32 via a |linkage 32. Operation of the clanp shown
in Figures 7 to 9 is substantially the sane as described with reference to
t he enbodwoento/shsen in Figures 1 to 6. Figure 10 is a aetratedd/vidw of the
base plate 20 which conprises one of the pegs 27 for receiving the Dshaped
ring of the strap 21 and one of the saddle formation 29 for pivotally
nmounting the | ever nmechanism The inside face of each base plate 20 may
conprise a sealing nediumor alternativeld8 -and in a situation in which

mul tiple clanping devices are fitted to one pipe, an additional sealing

medi um 46, as hesf oSeRlly idktehAUbEtuda deBarfByY @kaNdaPEINERR SRPArat e
instal | ations of. the cl rr,pl ng device . Figure 12 is a side view of a base

plate 20 havi nF@APAPY 79415%ve peg formation 27. Specifically, the peg
formation 27 has a | eading ranp over which the Dshaped fornation 31 can

sli dg 8“ 0: to bei nlg r eGhlg E‘%Q by ié’% rs?cﬁésﬁe.%ﬁ ofTQtebimé‘é‘SJl'lQrar app nmay have a
rounded outer profile as shown in Figu ernatijve

progressi vely t¥YerPng” fdETratiye gﬁ?&%§°f§af'b°‘2fall | 5%??’6&15%&{1' aht her
enbodi ment t hatpeigs fbhmea siome 27shae 4 dreadiiegnegnyy oveff ehictc shead-t he

enbodi ment  shoVhaiRdFEGEHERS oh B‘P Sarfnd 1 44 i-,PlJJ toTB'élHQtﬂHe@wQafﬁﬁrence I s
the inclusion of a | ocking mechanjsmfor selectivel | ocki ng t he 'handl e 30a

in a | oaded wortengepost td%n. TRetPIUEOReda™® HerY 5’6R’Fn© ffi SHFEF event s
t he handl e 30a gnodiilenys ragmamdlbeh"xgmenadlveot exltteynetivweriyntaent i onal | y

rel eased inga Qi gebLOIvORPRIpLEIAP glagidLrection of the arrow shown in
Figure 20. In the case of "the enbodiment shown in Figures 18 to 21, the

| ocki ng mechanismis in the formof a strap 51 that is a continuation or
extensi on of the strappiRigu2zés 18 to 21 illustrate yet another

embodiment that is the same, save for one major
difference, as the embodiment shown in Figures 1 to 6 and
15 14 to 17. The notable difference is the inclusion of a
locking mechanism for selectively locking the handle 30a
in a loaded working position. When locked, the locking
mechanism prevents the handle 30a from moving and being
inadvertently or unintentionally released in a direction

20 opposite to the direction of the arrow shown in Figure 20.

In the case of the embodiment shown in Figures 18

to 21, the locking mechanism is in the form of a strap 51
that is a continuation or extension of the strapping 21.

25 In practice, the strap 51 is fitted to the end of the
handle 30a and tensioned to prevent movement of the handle
30a. Suitably, the locking mechanism also includes a
clasp 52 to which the strap 51 is adjustably secured. The
clasp 52 includes an eyelet formation which can be placed

30 over the end of the handle 30a which may also have a
corresponding lip to help retain the clasp 52 and strap 51
in position on the end of the handle 30a. Like the clasp
22, the clasp 51 also includes a releasable flap and an
abutment surface between which the strap 51 slides by

35 pulling on the free end of the strap 51 to tension the
strap 51 between the clasps 22 and 51 and thereby lock the
handle 30a in the loaded working position. The locking



In practice, the strap 51 is fitted to the end of the handl e 30a and

tensi oned to prevent novenent of the handle 30a. Suitably, the |ocking
mechani srwal2sm/ismsbkudes a clasp 52 to which the strap 5PCraadyumizabl y
secured. The clasp 52 includes an eyelet formati on which can be placed over
the end of the handl e 30a which may al so have a corresponding lip to help
retain the clasp 52 and strap 51 in position on the end of the handl e 30a.
Like the clasp 22 , the clasp 51 also ind%des a rel easable flap and an
abut ment surface between which the strap 51 slides by pulling on the free

end of the straRcRhniontifNYeqBatbe lBRn2 WeReN i Be $f agRSc2gs@nd 51
and t hereby |oc th:a1 handl ee303 in 1?t%}héﬁl gaé%g%vmrkl ngg%om ti onc Tshlfal

| ocki ngnmechani ‘is rel eased by opening up the flap of the clasp 51.
Figures 18 and 19 illustrate a sequence of steps involving positioning the

clanp on a pipe and secuﬂllgﬂgegh@s %@a@eﬂli@gm%ogssé&u&ﬁet be pegs 27 of
t he base pl at es, 20, The strap ng élthgn under goes |n|q5| al tensigning by
Bﬁh Thels

sl'iding thest r’é"ﬁfﬁllﬁbn?lpqs&rtd apP o ""I R1REdPRT FIFCUERBIWFIY nut
can be r ot at ed Dashshednfomatthensi Jlirte 18et pegsljATsbft hhe M@h@i@tgs ovi ded by

the over centregd evepe péﬁ:!%rp b eé‘ﬂaﬁié?agukﬁéré&‘éfsermlﬁlél | tRfionRG By
particular, the handl e of ﬁe Pever is.nmoved in the direction shown by the

arrow in Fi gur £1161pg b‘l‘%c,sé:rlaﬁgl‘&?aﬁ?p thiegdl FrsaedsRotki ndPposition on the
pi pe . Finally aklishomn the MiggreuGant be cotsiepdbAsi showmded tha t he end of

the handl e ;30a ﬂ%r&hfe fEc?%d%BQtOEhé *ifur%héé‘@ p'@ovﬁ%heﬁytﬁuet gRekon the

strappi ng 52 between the cl asps 51 t hereby | ock the handl e 30a

in a | oaded V\quﬁ"l’fﬁep%?ﬁ’? é’r’Flﬁﬁt F‘P el‘}‘?é‘gflf”gpﬂbef 578 c| atF 52VRE ofRfhed
Al t hough it is ipogpsirbieculdat thachamile loé thepbnert $sohotdit iml &hpi ng devi ce

may be made of frection shown by the arrow in Figure 19 to place the

clamp into a loaded working position on the pipe. Finally

15 as shown in Figure 20, the clasp 52 is placed in the end
of the handle 30a and the free end of the strap 51 pulled
to tension the strapping 52 between the clasps 22 and 51,
and thereby lock the handle 30a in a loaded working
position until the flap of the clasp 52 is opened.

20

Although it is possible that each of the

components of the clamping device may be made of a
specialised material to facilitate the function of each
component, it is envisage that the entire clamping device

25 may be made from 316 grade stainless steel.

The preferred embodiments provide a number of
advantages over clamping devices presently available such
as the following.

30
* The clamp does not require an inventory of consumable
and one use only components. Rather, the preferred
embodiments are temporarily fitted, and thereafter
removed and then reused to temporarily patch another

35 rupture at a future time.



specialised material to facilitate the function of each conmponent, it is
envi sage that the entire clanping device my be nmade from 316 grade

st ai nl esswetzeslos7iBhe preferred enbodi ments provi de a nurbeErawbosadyzant ages
over clanping devices presently avail able such as the followi ng. The clanp
does not require an inventory of consumable and one use only conponents

Rat her , the preferred enbodinents are tenporarily fitted, and thereafter
renoved and then reused to tenporarily pa&0h another rupture at a future
time. The clanp conprises two | evels of size adjustnents, namely coarse and

fine |evel ad) usuiBni1 sHelxdniial sbdordl UeL8MbR1LRALAI N wiRAd) 1 di {1 eront
applications and for_sealing di en el i nes he cl anp does
not require cuttPRESY reRAH gaﬁﬁtf&ﬁ' éﬁgFﬁ éﬁeanﬁuéh W3t Fi®renoval of
the clanp and, tkderspoca hdoesadbly poesess diﬁfeneherepwlxuaihsnassmilaied

W th exposed Edg%roéeéﬂngﬂd&i%&&% prEQ‘é‘uEé Pp13negpabl e of being fitted
to a range qf pipe sizes including pipelines 4°to 6 inches in dianmeter. The

clanp may al'so be fitted to pipes of other dianmeters and may be scal ed up
and down accor di Theyclamprdeesenot t fmnudlranputsirgd @treppimg kd thetted in

emergency situat 'thQ'.sLn&nﬂmétr&lt].Qﬁg SHRTduShgPPeRdl1e okl PRe fd1BIB andNOSE
skilled in the art of _the present invention w || apprecjate that nmany

vari ations and miaeFeEERRs 'oﬁé’eﬁa?“oé’cl‘?é&ést Bh¢ HbsEEPEr FE e nbodi nent s

wi t hout departi ngsbpoibatdib witbpexpdsdchedgessehtcutneenapming.l n the cl ai ns
which follqw and in the proceeding description of the invention, except
where the context _re U|res otherMAse due to eﬁpressed Ian%ya%e or necessary

i nplication, theTr G 2 Wi F8BIPH faPPARY ofstiSdcoad Tange Of pipe

sizes including pipelines 4 to 6 inches in diameter.
The clamp may also be fitted to pipes of other diameters
and may be scaled up and down accordingly.
15
= Moreover, the clamp is adapted to be fitted in emergency

situations and in the shortest possible time frame.

Those skilled in the art of the present invention
20 will appreciate that many variations and modifications may
be made to the preferred embodiments without departing

from the scope of the present invention.

In the claims which follow and in the proceeding
25 description of the invention, except where the context
requires otherwise due to expressed language or necessary
implication, the word “comprise” or variations such as
“comprises” or “comprising” is used in an inclusive sense
i.e. to specify the presence of stated features but not to
30 preclude the presence of addition or further features in

various embodiments of the invention.



"conprises" or "conprising” is used in an inclusive sense i.e. to specify
the presence of stated features but not to preclude the presence of

addi ti on wo 2buvdshass f eat ures in vari ous enbodi nents of Phe/AUV@DION
.CLAIMS 1 . Aclanp for patching a rupture in a pipe, the clanp conprising:
a wrapping assenbly that can at |east partially encircle a pipe and be
positioned on a rupture of the pipe, wherein the wapping assenbly incl udes
strappi ng and an adj ustnent device for adlusting the effective | ength of
the strapping that is wapped about the pipe ; and a tensioning device that
is operable todiagmg the wapping assenbly about the pipe under different
tensions so as to allow pressure applied by the wapping assenbly to the
rupture to be adjusted. 2 . The clanp according to claiml1l , wherein the
adj ust mrent devilceAcaharp ifxiri préchinergagptuhe 81 rapppag e gApmpesi r ed
point to sel ectgoy,@lryﬁgé t he effecti ve length of the strapping. 3 . The

clanp according to claim1l1 or erein the tensionjng devi ce cludes a
| ever mechami smthat carf B’§aﬁB§7%‘%l a&éﬁw&x ‘éﬁ'F“iJrﬂaBaﬁEdi sk PRF b%Jsﬂh on in
whi ch the wr appinegradseaidipe sndldomtpedithoned ign ta hpture wff ¢hential |y
expanded state and ayhoaded tRr ki GRS akkambl ) 1‘%‘19&& hsﬁ:z‘éﬁ:@ﬁﬂ!; ngnd';tssenbl y

is located in a C|rcum‘erent|all% contracted sState

according to cl35 AA3UStRGR: dexie ef?re\?gﬂuﬁ’éb‘?%rﬁh?nﬁfge‘é’fﬁvﬁléf“@é}ht‘?% | ever
nmechani sm havi nghel skrappinglitbathas wrmppedotlduty thenpépe ecartdo t he wr appi ng

assembly atjpa first piveyl QRAkbniY devic@ tidikagepefadnat ﬁlgéé/qh%l ly

connected to the handle at a_second p| vot  point_and the second pivot point
passes over tr“yrpppéPg assembly about the pipe under different tensions

so as to allow pressure applied by the wrapping assembly
to the rupture to be adjusted.

15 2. The clamp according to claim 1, wherein the adjustment
device can frictionally engage the strapping at any
desired point to selectively set the effective length of
the strapping.

20 3. The clamp according to claim 1 or 2, wherein the
tensioning device includes a lever mechanism that can be
moved between an unloaded neutral position in which the
wrapping assembly is located in an initial
circumferentially expanded state and a loaded working

25 position in which the wrapping assembly is located in a

circumferentially contracted state.

4. The clamp according to claim 3, wherein the lever
mechanism is an over centre lever mechanism having i) a

30 handle that is pivotally connected to the wrapping
assembly at a first pivot point and ii) a linkage arm that
is pivotally connected to the handle at a second pivot
point and the second pivot point passes over the first
pivot point when operating the lever mechanism between the

35 loaded working position and the unloaded neutral position.



pi vot point when operating the | ever mechani sm between the | oaded wor ki ng
position and the unl oaded neutral position.5 . The clanp according to claim
4, wher eiwotzhm/dsexser nechani sm i ncl udes an adj ustor for pagjaaRbiwgiiohe
purchase of the |ever mechanismand, in turn, enabling the tension in the
strapping to be tension as desired. 6 . The clanp according to claim5 ,
wherein the adjustor is operable to nove the | ocation of the second pivot
poi nt either along the handl e and/or alor&§ the |inkage armin a continuous
progression. 7 . The clanmp according to claim5 or 6, wherein to increase

the load on thel crnewm@w:s.%lwec@@nuﬁoaf Iﬁe%%aéﬂ@ leRelOve the
mthe fir i VO t of t handle to the

second pivot poin
wr appi ng assenﬁ'}e)?i"&ﬁas o”?"g'dlﬁlsé the 36’z§§°6n£?‘ﬁé‘ Jé‘\%fn‘?re"g}%ﬁ%ﬁ%’afﬁe
adj ustor is opefalthe teverpwechheisecowd phvoirmpoientblbugrihet kensiost pi vot

of the handle apdihBes¥rAMInGIL8SSEMUNLioR as WiigkaMP according to any one
of clains 4 to 7 , wherein the adjustor includes: i ) a shaft that is

moveabl e wi thin a housi ng that forns a part of the handle, and the |inkage
armis pivotal |6. Tbaneldngd alcgoteng Naf icladmf Dy mhelreihi tisd goijustopaist; and

i) a stopping fYeeaBisNed nfRB bﬁe ”IB’:.%%@EOQE El-bee sekahd. pﬁf&i %:B‘i‘nﬁt oppi ng
pi ece abuts agai.nst the housin IS o eraple to npve irst pivot

poi nt of conne®iTBARTLRIMREF €N a‘l"ﬂﬁ(ﬁj‘@l 8Fn?]aﬁfd? the ﬁh‘ﬂﬁﬁ% &Irﬁ‘nbnt e
housing. 9 . Thenthianpusgeogdengi¢m. claim 8 , wherein the shaft is a screw
threaded shaft and the stopping piece is a wing nut that is finger

adj ust abl e Wnen the lever is in_an unl oaded neutral position. 10. The cl anp

according to anly ORE ©F2MR FKFEr31RP & claim 5 or 6, wherein to

increase the load on the lever mechanism, the adjustor is
operable to move the second pivot point away from the
first pivot point of the handle to the wrapping assembly
15 and to reduce the load on the lever mechanism, the
adjustor is operable to move the second pivot point toward

the first pivot of the handle and the wrapping assembly.

8. The clamp according to any one of claims 4 to 7,
20 wherein the adjustor includes:

i) a shaft that is moveable within a housing that
forms a part of the handle, and the linkage arm is
pivotally connected to the shaft to form the first pivot
point; and

25 ii) a stopping piece that can be moved along the
shaft, and the stopping piece abuts against the housing
and is operable to move the first pivot point of
connection between the linkage arm and the handle along

the housing.

30
9. The clamp according to claim 8, wherein the shaft is a
screw threaded shaft and the stopping piece is a wing nut
that is finger adjustable when the lever is in an unloaded
neutral position.

35

10. The clamp according to any one of claims 3 to 9,

wherein the lever mechanism includes a lock that is



wherein the | ever nmechanismincludes a | ock that isoperable to prevent the
| ever nmechani smfromunintentionally releasing or noving fromthe | oaded
wor ki ng pwei2vions7ise t he neutral unl oaded position. 11. Phe/aahemposwcor di ng
to claim 10, wherein the lock includes a strap that is releasably
connectable to the |l ever nmechanismto retain the | ever nechanismin the

| oaded working position. 12. The clanp according to any one of clains 4 to
11, wherein the |linkage arm conprises at 43ast one non-|inear nenber that
is shaped to extend over the first pivot point when the handle is |ocated

in a |oaded wordgeRgnLpasid 'ﬂ%veng:StthFer!raH@cl?&ﬁ@EndEP&nto any one of clainmns
3 to 12, wherein the |ever smincludes a _cam body. that interconnects

ni
the |inkage ar M8 ERAEMAL ﬁ@f RIADIPY, "I HE TP DoRPIE pi votal 1y
connected to therkiagppogtdosechbl thaineatkal stnkpadedngosittinnt.he pipe to
which it is fitted, and the cambody is pi votaIIy connected to the |inkage
arm at asecond spa fromthe e that reater th he first

spaci ng. 14° THe clTﬁﬁp o PEFRES f’tgp gﬁ og'cIW Fﬁ?ﬁnt%‘eléwﬁherei n the
adj ust ment deviigeludes lalescrap &bat mwtresaaéabﬂa( andnehtalste appithg can slid
through the adll%@ﬂécl@é&éﬂsﬁﬁtéor@t?aﬁp thel 8N HlhaRPGRUG: R abut ment
surface at the desj red oint along the strapping to selectively set the
effective | engt¥P26fdt K ]%’t‘}gaBBFhB&“_LS The cl anp according to claim 14,
wherein the adjustnment device includes a clasp having an open and cl osabl e

flap and the stlrzap&hegciaﬁna@@gsﬁdﬂee V{e%eang,h@né |0 hBifs Cf agedposition and
t he abut ment surface ere ¥asecur the effective length of  the

strappi ng. 16. THETEFAnP %1 PR FiPes a‘iMJr&F‘éFn°‘H1é’°é’1‘&§be?%
configured suchembat thwet fisapsheped axt extthed sévepphegf pests ipigothpeimth t he

clasp and tenSLﬁHéni@hérﬁéﬁgﬂéaggifﬁbated in a loaded working position.

15 13. The clamp according to any one of claims 3 to 12,
wherein the lever mechanism includes a cam body that
interconnects the linkage arm to the wrapping assembly,
and the cam body is pivotally connected to the wrapping
assembly at a first spacing from the pipe to which it is

20 fitted, and the cam body is pivotally connected to the
linkage arm at a second spacing from the pipe that is

greater than the first spacing.

14. The clamp according to any one of claim 2 to 13,

25 wherein the adjustment device includes an abutment surface
and the strapping can slid through the adjustment device
so as to frictionally engage the abutment surface at the
desired point along the strapping to selectively set the
effective length of the strapping.

30
15. The clamp according to claim 14, wherein the
adjustment device includes a clasp having an open and
closable flap and the strapping is wedged between the flap
in a closed position and the abutment surface, thereby

35 securing the effective length of the strapping.



pulls the strapping in a direction through the clasp that noves the flap
toward the abutnment surface , thereby wedging the strapping between the
fl ap and wbeoslnsrrsent surface . 17. The cl anp accor di ngPco/Aanyosmeesoc! ai ns 1
to 16, wherein the strapping is arranged in a loop in which the strapping
extends fromthe adjustnent device and | oops back and through the

adj ustnent device . 18. The clanp according to any one of clains 1 to 17,
wherein the wapping assenbly is rel easalf4y -connected to the tensioning
device to allowthe clanp to be installed about the pipe . 19. The clanp

according to any ORfeOf1&hRiMBoLalfy 18 cibeheid) the-eianid Rabugdess a patch

for covering a rupture in the pipe_ . The clanp according to claim19,
wherei n the pat®RtAEFededck Fggglif}?n%&?l’f Festaste ﬁg?a?t’iﬁp &9%r band that

and can bend alpastsipgpelsraighy ghe ockash andt bessiddl inThke cdtangppasgor ding to
claim19 or 20,08l ehd d1epRahGhin NEldides L fors Girbagn MEKk lHI!aQE thee i nsi de
face of the patch to assjist in Creating . a liquid qr fluid't t seal when
fitted to a’pi fEVes2thardan APy c‘i}’redigﬁﬁt‘f'%n | SR 3g W‘F‘éﬁ%’gn t he sealing
medi um i s eit hevedgingbtier stirapplygrdsdtorekastie nliagr rad th abuthent| anp
according to any,@4gcof clains 19 to 22, wherein the patch, or a part
thereof, is disconnectable of the clanp .24. The clanp according to any one
of clainms 19 to 23, wherein the strapping is releasably connected to the
patch . 25. Thd7cl &hp abogr dicrgrdinq@arhe eng ofe clains 19td d624yhabheirei n t he
strapping i re&h%a§%p£¥%ﬁﬁgg?CL?ga$&& he Raisdh v wRaos Gfe 3tRePpfng ending

outwardly fromthe patch t ] ]
extends from the adjustment device and loops back and

through the adjustment device.

18. The clamp according to any one of claims 1 to 17,
15 wherein the wrapping assembly is releasably connected to
the tensioning device to allow the clamp to be installed

about the pipe.

19. The clamp according to any one of claims 1 to 18,
20 wherein the clamp includes a patch for covering a rupture

in the pipe.

20. The clamp according to claim 19, wherein the patch
includes a resiliently flexible metal plate or band that

25 and can bend about pipes of various diameters.

21. The clamp according to claim 19 or 20, wherein the

patch includes a sealing medium on the inside face of the

patch to assist in creating a liquid or fluid tight seal
30 when fitted to a pipe.

22. The clamp according to claim 21, wherein the sealing

medium is either a rubber or polymeric based material.

35 23. The clamp according to any one of claims 19 to 22,
wherein the patch, or a part thereof, is disconnectable of

the clamp.



receives a ring formation at one end of the strapping. 26. The clanp
according to any one of clains 1 to 25, wherein the clanp conprises at

| east twowenappisneassenbl i es each having the strappi ngramAizb®/@djoast ment
device for adjusting the effective length of the strapping, the w apping
assenblies al so having a single patch for covering a rupture in the pipe to
whi ch each respective strapping is releasably connected, and at |east two
tensi oni ng devices . 27. The clanp accor®5g to claim26, wherein the
nunber of the separate |engths of strapping of the clanp equals the nunber
of the tension devices of the clarrp 28. A clanp for patching a rupture in
a pipe, the clanp corrprl sin p| ng assenbly that can at | east
partially encirid-e erﬁfé“pa%ﬁcﬁﬁd gﬂ@d“?ﬁ] FUPLRT et 1ot R pi pe,

wherei n t he w afherednaskse rdiirppping anbegeQEaamlmg:oanelcaﬂdanh tdenent devi ce
for adjusting tlqu:cgf-fective | ength of the strapping that is wapped about
the pipe; and a |l ever nmechani smthat can be noved between an unl oaded

neut r al posi5tion in which the wapping assenbly is located in an initial
circunferenti al2b. @kpantlogp sicabedinyl t@ hogdenk wif kilagmgpasd tHooB4i, n whi ch t he

wrappi ng assemMypt rbsSn! 061G apPiAg G GUALELSHY ohhe LM TP ed SLalE -

by means of a peg extending outwardly from the patch that
receives a ring formation at one end of the strapping.

10
26. The clamp according to any one of claims 1 to 25,
wherein the clamp comprises at least two wrapping
assemblies each having the strapping and the adjustment
device for adjusting the effective length of the

15 strapping, the wrapping assemblies also having a single
patch for covering a rupture in the pipe to which each
respective strapping is releasably connected, and at least

two tensioning devices.

20 27. The clamp according to claim 26, wherein the number of
the separate lengths of strapping of the clamp equals the

number of the tension devices of the clamp.

28. A clamp for patching a rupture in a pipe, the clamp
25 comprising:

a wrapping assembly that can at least partially
encircle a pipe and be positioned on a rupture of the
pipe, wherein the wrapping assembly includes strapping and
an adjustment device for adjusting the effective length of

30 the strapping that is wrapped about the pipe; and

a lever mechanism that can be moved between an
unloaded neutral position in which the wrapping assembly
is located in an initial circumferentially expanded state
and a loaded working position in which the wrapping

35 assembly is located in a circumferentially contracted

state.



