A clamp and wrapping assembly for patching a pipe rupture Field of the Present Invention The
present invention relates to a clamp and in particular to a clamp that can be used for repairing a
rupture in a pipe in any application such as a water main or a fire main of a maritime vessel. The
clamp may be {ge8 i @myséndustrial application including pipelines of cherpiephpEaeseHEG Plants.
Background of the Present Invention 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 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 operadtetpmptardrrpening aseqmabls fsinatchiagpeirapmitihe object 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 &= épsiresl. tbacrakimn digatheantages of this type of clamp is that the cut end of
the steel strapping has been knowthdoGaliee laceralins d nradditian, dheaClarapg eskiiresan inventory
of tools and usually myliiple parsprnelJoditile siraprind akoukihe ehiecihgingiglped.  Many
alternative clamps are %Isouc%n}mnegciall avai aatr)lle %ucl_jL asaggggenltligglal hoaseW gl@errr]pga%r;d two piece
clamps of fixed diamef:erptiﬁalf are bol_tg together.’_’ _Pp tis an ols)&ect ofthe present invention to
provide an alternative a1 EMtEnPSf hEPEEHIR INGERTDn TP IR AMG RS the present
invention there is provitied aielanp daesserfiparmiagatiaptdreshrdingerime tiaem e8mprising:

a wrapping assembly tiremiza hidease psitiglipardiecle 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 the §;@g§yggnt@ag§s Miaped abou-Hhe.pig: and a tensioning device that is
operable to plface the wrapping aspembly, Do tlﬁgeglggtugdgggffﬁﬁmt&erbs}o%fsj_%ggntg allow _
pressure applied by thel\évnrlagplrg assem?e!ly to the%%lure t%geeggwsitgdb £ 1 It WlPl?etappreuated

that the tensioning deVice €an be opre?éﬁ ¥othat glamp may erther enti?elcg 5ron y Sartially
rade mark

preventIeakageiTon1hﬁ§pﬂ8€“ widely used and is available under the

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 is 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.



In an embodiment, the adjustment device can 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 adjustment device so as to
frictionally enggags iig@bignent surface at the desired point along the stragpingaRleGyely set the
effective length of the strapping. In other words, the strapping can slid through the adjustment device
in a continuously progressive manner to 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. Wher irf use, the wrapping assembly may encircle
one part of the pipe and the tenS|on|ng deV|ce ma enC|rcIe the remaining part of the pipe to totally
encircle the pipe. In othe#& PPy Abfy-encircles part of the pipe and the tensioning
device straddles between or mteré@ﬁneéwmé%rﬁmommﬁﬂyww&t tHesRidp extends
continuously around tipegpiided a cléamarsedtizbdinént, theteti¢ogve lemgtiuot the strapping encircles
at least part of the pipg:ipd peasseas e ueinia stigstment device, and an end of the strapping 10

extends from the adjustment devige,aadtha£ieciye 1gngincaphe g@dygggtbigmggg W the end
extending from the adLustmeqt dewce 80,851 S sllde tl}e strggplng thr% h the j&stment device.

ure
By pulling on the strap ~the ac adé s?ment devic xProw des.a coarse

el of a ustment so that the
device can be fitted t pr%%‘s EPGARLDST R L AR s?ra?)sp"iﬁmbnﬁylﬁg é‘ﬁi Foths §tra§ 20 including
steel strapping, plasti@heshirgtoerbhfestcmhFing. ﬁlﬁé%ﬁ?aﬁ%‘ﬁ iR R R %ﬁ%‘{)‘]’fﬁngﬁs, for
example a fabric type tHeteinoprintetiditisimernateeid cairriytbthenpipstalsiedievice including
inter-fitting male and female snapdotkrdiesiisilidgradie sthst, 25 stifnghlektes Phadeg Ehkapping
threaded there through-A8gs Gay slidedbigugbde kuekisigucklas:haringepiastthaddecsive one of a

series of holes in the sfrapping, tq fixfhe.effective Ig&gigég §\e siarping ﬁy;,gj)sigggmmgn embodiment,
a

the adjustment device mc&derupglasg 0 %vgl n,open and closable flap and the strapping is

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



wedged between the flap in a closed position and the abutment surface, thereby securing the effective
length of the strapping. 35The clasp is configured such that the flap contacts the strapping passing
through the clasp and tension in the strapping pulls the strapping in a direction through the clasp that

moves the flapy@ywaigdhesgbutment surface, thereby wedging the strappingdsglwansshadap and the
abutment surface. The flap may also be biased, suitably by a spring, in a direction that moves

the flap toward the abutment surface. In order to release the tension in the strapping, the flap
can be manually moved away or lifted into a neutral non-engaging position in which the strapping is
not wedged between the flap and the abutment surface. rhe effective length of the strapping can be
increased by moving the flap into the neutral position which allows the 15 straﬂ)ing to slide through

the adjustment device #*c* e ler R RiTRHy ARPBE LSS TR RIRBNTRyUraBh Hcluding a single layer
in which the strapping ®¢&rekefrShe oPtPgoint™sf Bt arapphi§ ashanBhpRPHIE A asahdwt 20 device.
In an embodiment the strsppibesiparrangedhe splopp amwhibk therstiappn dxterds from the
adjustment device ands e beckoanddanoughiiteadiiristest shdhaidpp aitealbseidigih of the

strapping is formed bsté!VQﬁél@‘EﬁGtiQD&(%fl hesHapnistc2ruously LREURASIRRINGigRVIce may
comprise any mechanism for tensioning the device about the pipe including: a ratchet mechanism; a

latch mechanism; a rack and pinioIr;l n;gctelgggsdrgl;ngn%?ag% ”;%222@{%@ f\eggr&w glgr%%céed mechanism;
strapping encircles at least part of the pipe and passes
through the adjustment device, and an end of the strapping
10 extends from the adjustment device and the effective
length can be reduced by pulling on the end extending from
the 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. 1In
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



31) 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 in an initial circumferentially expanded state and a loaded working position in which the

wrapping assegglyoiirsaied in a circumferentially contracted state. Suitgiyy Aoy spechanism is
an over centre lever mechanism in which moving the lever from an unloaded neutral position to a

loaded position involves pivoting the handle through a region in which the load in the mechanism
peaks, and in turn the tension of the wrapping assembly peaks. In other words, when the lever is
located in the loaded working position, the lever requires external influences to be moved into the
unloaded neutral position. Similarly, when the handle is moved from an unloaded neutral position to a

loaded working positio?t TREHAd i pReR st o bl RGi TP RER thi BatryAtRe M chanism is
at a peak, and in turn #RutesBrsEE facevradpingbas sefBip e strapping drediasidiment, the
clamp includes a lock tiat ks Hreiterhsi ostagaticewsfaseto prevent the device from unintentionally
releasing or moving from the loaded working position to the neutral unloaded position. The lock may
be operable so as4o be selectivelyractialednal, 1QakeA wand deaetivatert ob tnlegked when the

tensioning device is Iogg;qgl&n the Ioa&ied q;c;king Q ition, 25Ip_hthef§i;%aggn ina/vh'ch the tensioning
’ Fl' a 1re%|t1é%rry%%e%l ves e Wa L ];yi’le

device is in the form a lever mechanism, s ock is operable to selectively allow or prevent

pivotal movement of RS FETEP ST T The loaded working position. Even more suitably, the locking
mechanism includes a strap, which may or may not extend from the strapping that is wrapped about
the pipe, and which connects to tHe regsitic dlothesfeagenidehifinai oo rémikhhesitaapisingthe loaded
working position.10  thelnfasperéandmerintad lgvasvedchanismrintiftesi aibandke that is pivotally

connected to the wrappiagassesRlkaiayliey Ryl priat andihecleveleneehaiisay fugher includes a

linkage arm that is pivgtally, cagpeaiadiadhieciangie At agecad Bivatanint Jizg Jokagg,grm may be

plvotaIIy connected toetg:]gevg{:qggl%gg rrc‘:t}Iyt%teastrapping 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.



further pivot point. In this situation, the wrapping assembly and lever mechanism totally encircle the
pipe when fitted thereto. In an embodiment, the lever mechanism includes an adjustor for
adjusting the load or purchase of the lever LO mechanism when in the loaded working position.

In an embodimggtaihpaaisstor is operable to move the location of the secp@g piMasdaRizhat which the
linkage arm is pivotally connected to the handle along IC 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 53 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: 84} 528R¥ft tHRR id THETTBRE LT & hATsiAYSSUfEbT théHiifsing is connected

to or integrally formedneithahésima At vhiisd thevimiaddarhekepivisiatlyasomaderdee the shaft; and i) a
stopping piece that candueradvedsilohontite 30 $haftednebthic stoppmgp prece pbwtsagainst the
housing and is thus opsialigdernome-thypointefconnacticni brtwre nibhwilinkagrearm and the handle.
In an em_bodiment5 thqnggﬁlgtn@sgl_s&égwst’hrg@&i%BMawq;ggiggpppg:ﬂQegggﬁl@i%ng nut that is
finger adjustable when i gyer 15 1 an ugloaded NEU POSHION- the 1ever is located
in the loaded working position, the lever requires
external influences to be moved into the unloaded neutral
position.
10
Similarly, when the handle is moved from an
unloaded neutral position to 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



It will be appreciated that the clasp of the strapping described above provides a first means for
adjusting the size of the clamp and in particular enables 5 a coarse level of adjustment to an initial
expanded circumference. Operation of the lever mechanism from the unloaded position to a loaded

working positiog ghgiefsgingr reduces the circumference of the clamp to a RGeS siGMference.
The size of contracted 10 circumference of the clamp can be tuned to a fine level by operation of the

adjustor 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 shapedté extend over the pivot connection of the
handle to the Wrappinggassembly. 20 In an embodiment, the lever mechanism includes a cam

body that interconnectS4HEPARkAGE I ToAnE REABRIRTF BAsERATOAS B avé thm 18dy i piotally
connected to the wrappingresdeandheath firtegaacingifrom Hed pipe Iheo himende igfitted, and the
cam body is pivotally ey @eteei i thd Iy kagrnacredt ficsebend:spacing fassetikd pipe that is greater
than the first spacing. fheta@mpiRisly islade a pateffor sovesiriha 0@k plappLte pipe or

alternatively, the patch, b, 20N G} SRR £ONEReNErY fLams tha wrapping gssembly or
tension device. In the s'tggtigggge\gh&gthg c’loatch is connected to the clamp, and suitably forming part

of the wrapping assemp y, the patch includes a metal plate or 05 band which is preferably in the form

of a spring stainless steel band.
In an embodiment, the lever mechanism includes an

adjustor for adjusting the load or purchase of the lever

10 mechanism when in the loaded working position.

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.



The plate or band may be rigid and have any preformed curvature to fit a range of the pipe sizes.
However, in an embodiment, the plate or band is flexible and can bend about pipes of various
diameters. For instance, the clamp may be used to patch fire mains ranging from 4 to 8 inches in
diameter. In angihes@ppiggtion, the clamp may be used for patching a ruppigée Qf8obansier pipe of
any industrial, scientific or commercial applications including petrochemical plants, water treatment
plants, chemical plants and alike. The patch may also include 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. The sealing
medium may be any suitable material depending on the Z)a'rticular application and the fluid being
transported in the pipe. In the situation in which the fluid being handled is water, suitably the sealing
medium is a rubber or polymeric based material. In the instance in which the fluid being handled is a
hydrocarbon such as oil, suitably fHe $éalingereReHefiebePettbat the clashecdit@on in which a
patch is a separate contpepeihandssheidisicabloes pobidnpart Hfthe cleans, Sarably a patching
material can be held tad3jasuphgrecHe the pipe dyHae Steappiagiot iedenskniag dause«f the clamp.
Similarly, even in the sityafigndn Wyied e paich iane apathoffhe Wrpipgassembly, itis possible
for additional extraneoys material to be lqeated between, the pateh and pupture of a pipe, for example,
to improve the seal bethen t ;gatc?h an external wall o thepipe. . . Inan embocﬁment, the
strapping is releasably*RoRRSET8 5 thaBalth 2rReIerea o5 8InR_&EHMay 58 formed by any
suitable mechanism bbrtEsRapRARF T thnTbicubpEratfgthafarfd 8 dmponents, and
even more suitably in #eat@antsida glrenfergmee outaed sikenetheqriehched a ring formation on the
strapping that releasakliraceieesribe pEgthe clakdhearihbesttappingis selensed &ee the patch, the
clamp can be readily fijed ovesa pipe RO ESeRRBectad d andicisthednpes ithe agdustment device is
then operable to adjust lhg,WiapRing asesglly ad fbedgnsigning deyice,about foeqipe. In the
situation in which the QQQ‘%Q%%S ngftlénilg‘ggr %t]ghix;he vgg%p[ilnagdg%s%nqtlynmay be releaseably
connected to the tensionin _dvewge, or exampleaby buc‘l-k?es, to aflow the cfampgto be installed about
the pipe. In anpe‘fﬁbgﬁ’o?ﬁwent, the clamp comprises only one wrapping assembly and only one
tensioning devicé.?n an 20 alternative embodiment, the clamp may comprise two or more wrapping
assemblies that may or may not btniraercoireds resh andtbachinkage nerassenixy sess entensioning
device. The wrapping essesthliethanayre fHiiertonasetaddihenscthamatepateiesiotplates. Brief
Description of the Drawih@sd over Rhefgsiod emmbasiveis Jehenpresentivventigwill now be
described by way of eg@gg,ggn\gitgsrgégﬁgqe to the accompanying drawings, of which: 30Figure 1 is left
perspective view2%f a clamp

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.



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; Figure 2 is a right perspective view of the clamp shown in Figure 1; - 10 - Figure 3 is

end view of theyglagipshsyyn in Figure 1; Figure 4 is the same view of the g¢aympslongdgy Figure 1

save for the clamp being located in a loaded 5 working position; Figure 5 is the same view of the

clamp shown in Figure 2 save for the clamp being located in a loaded working position;
6 is the same view of the clamp shown in 10 Figure 3 save for the clamp being located in a loaded

working position;

Figure 7 is a left perspective'vigw'of two clamps fitted side-by-side to a

Figure

curved pipe according to anotherﬁreferred embodiment, each clamp comprising a handle lever 15 that

is located in an unloaded neutral

shown in Figure 7,

10

15

20

25

30

35

formexly gir vaisuae vl Gidvaofirgelafipshsh®APEINSERRfes 7 and 8;

However, in an embodiment, the plate or band is flexible
and can bend about pipes of various diameters. For
instance, the clamp may be used to patch fire mains
ranging from 4 to 8 inches in diameter. 1In another
application, the clamp may be used for patching a rupture
of a transfer pipe of any industrial, scientific or
commercial applications including petrochemical plants,

water treatment plants, chemical plants and alike.

The patch may also include 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.

The sealing medium may be any suitable material
depending on the particular application and the £luid
being transported in the pipe. In the situation in which
the fluid being handled is water, suitably the sealing
medium is a rubber or polymeric based material. 1In the
instance in which the fluid being handled is a hydrocarbon
such as 0il, suitably the sealing material is a Teflon™.

In the situation in which a patch is a separate
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
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.

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

Beitkipte or beduReE R FifFthaYDRAR FBFSRe clamps



20Figure 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; wo 2010f0k888€ 13 is a schematic underneath view of a clamp-agcarsingota sanother
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 and wing nut8h e IRPER AGHIH &GS (REUIFERRSR SMRRADYR FRfiffe®TE s the
schematic view showrMerEigiweaably 3im tBavhersirrthe negdllexsendhnditewdrdibeing 5 pivoted in
the direction of the arrémomtotee | gadetl and a ring formation on the strapping that

releasably receives the peg.

When the strapping is released from the patch,
the clamp can be readily fitted over a pipe and
reconnected to encircle the pipe. The adjustment device
is then operable to adjust the wrapping assembly and the

10 tensioning device about 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 buckles, 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. 1In 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;

85 Figure 2 is a right perspective view of the clamp

shown in Figure 1;



working position; Figure 17 is the schematic view shown in Figures 13 to 16 wherein the
handle is located in the loaded working position; 10Figure 18 is a schematic underneath view of a
clamp according to another embodiment being fitted to a pipe, the clamp comprising of three wrapping
assemblies eagfpingisgirga disconnected strap and a tension device in thedpu8ha6h R4er 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; 20Figure 20 is
the schematic view shown in Figures 18 and 19, whefeit’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*AR8IS i b ER I he fodded 8N ENF8GitibR and the straps
fitted to an end of the R&@iéfes o prevent the handles from being unintentionally moved from the
loaded working position to a neutEilgureadletbpbkéicrar@) Betailet] ErescriFtgn shown ifFigures 1to 3
illustrate three separata yiaws Pfsa e glerClanepiiaas iea fiteTbia te@pEncampyisiag three wrapping
assemblies, each havipgpilgyesdandlgthat is located in an unloaded neutral position in which the

clamp is loosely fitted around the pi%%.r gig.lriess 49 6 illustrate the sgme c\ﬂ;}ﬁg Qf.the deyice shown in

Figures 1
9 Figure 2 save for the clamp being located in a loaded

working position;
Figure 6 is the same view of the clamp shown in
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



to 3, save for the lever handles being pivoted into a loaded working position. The device shown in
Figures 1 to 3 and the device shown in Figures 4 to 6 therefore comprise the same features and for
the purpose of the complete description of the device, it is only necessary to describe the device in
detail with refexpgGg; i Eiggres 1 to 3. The same reference numerals haveggesqsheRFigures 4 to
6 to label the same features of the device in Figures 1 to 3. LO Although the components of the
device have been allocated a reference numeral in the following text, in order to maintain clarity of the
Figures, all of the components have not been labelled with its respective reference numeral in every
Figure. However, the reference numerals used in the Tektafe 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 adjuéfifieft EEEIn WAt P L eIa5iFD a0 3R dWsr BdREeEERR P mechanism
23. As best seen in Fighees18om 17, the clamp is initially fitted to a pipe 24 of any size by
disconnecting the straps 21 from 25¢heebase yHath&Osaharpletingike phter2OioveLgoesdpture 25 in
the pipe 24 in the manterghawnikekiginechad, e stans 2inammihpraannedediithe base plate 20

as shown in Figure 14, a0d {hg ffgedaofdbessirans 2% pulleroq0 Al fit iagslamp around the pipe,
and thereby provide a coarse level of adjustment. Adjustable wing nuts 26 on the over centre lever

mechanism 23 can then be aajt?sotsé_ﬁ in the direction of the arrow shown in Figure 15 to provide a finer

level of adjustment of the clamp. f&’:‘ﬂgr_&&\X/n"iﬁ %rﬁ‘_éhfg%ﬁ,"ﬁ_e"o%?‘é‘énﬂb féd*fechanism 23
can be pivoted in the difedoh M bRraidvFRpRIAN Fidtird 2B itsn ih thfodaadeseutral position - 13
- to a loaded working peskibrgvwbesébiothe assembly is held taught around the pipe 24. In the event

that leakage from the rupture 25 irigerpipes24ddsdnadesuetety sepaaadyttherclamps the lever
mechanism can be relepsgsl apdfiaengdivstanenhef taansionaHts B6:iean fiavadertaken followed
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



by movement of the handles back into a loaded working position. The preferred embodiment shown in
Figures 1 to 3 10 comprises a single flexible base plate 20 which is connected to three straps 21 and
three over centre lever mechanisms 23. Figure 11 shows a perspective view of the plate 20 in isolation

which forms pag@idheiagp shown in Figures 1 to 6. As can be seen, at the|QWabaaHHE 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
0-shaped formation 31 which can be connected and dist®nnected 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
0-shaped formation 315thrdugtPimi€Ast g‘ﬁr%%t‘fﬁe‘d,%ﬂﬁﬂér%’ﬁﬂ%d’??ﬁ&ék% &linkage 32
inter-connecting the stiapgav) Pdrisithe kosdtirachafiven &8ranel sfeaviindilyRhovagh thetslasp 22. The
clasp 22 includes a spsingnidacted depidd tkinbwa hias@ddorear danalButthent fotte33 which extends

across the width of the-glgsyi 2. diie eaekoktir ilads34n3D £5Md U ghistpariat Kxd ggeare arranged such

that tension in the strapping 21, causessihe Bar.34 aldhgatase 22 fosmoye pwad g aputment rod
33, thereby wedging tt%% stra f‘,’ii‘ﬂ Z%hbeetg}éeen thg Jlaé% gf.rimdit e %2 tment ero‘gIOB’}il,iV\lllrersl the device
has been fitted over a pipe 24 as shown In §éﬁ—e|gure he 0-s ape Sormation 31 can be fitted to the

, the
pegs 27 of the plate 20 affd the 8 eFRI"81 EREFFSREP TP LEN B D FRTP 1S 8BS the effective
length of the - 14 - strEpPF§2 A wkaphiitg aFbsltHEpifinpe2feaatrsirt esideavisorier to
lengthen the loops of $tkgppew aintk id turn the effective length of the strapping 21 about the piping 24,
the flap 34 is liftedoto allow the strapping 21 to slide through the clasp 22. It would be appreciated that

the clasp 22 and strapping 21 thegahy prgiida.a ceagssniovel fradivstasntdoriiftiagdbedevice to pipe
24,

allocated a reference numeral in the following text, in
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



The handle 30 of the lever mechanism 23 has a V-shape that is pivotally mounted to the saddle
formation 29 on the base plate 20 at pivot point 42. The V-shaped handle 30 comprises a major limb
30a which provides a grip by which the lever is operated and a minor limb 30b having a compartment
in which an adjg$qpipdhesiorm of a screw threaded shaft 40 is slidably howgqeh Bishssesige 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 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 mirortRmb 30a thereof. A butterfly or wing nut 26 is
fitted to an outside end of the screw threaded shaft 40 such that rotation of the wing nut 26 can move
the pivot connection d&finBdiRPH5E BIIESEreRSeR PR iRIGRYATRS FSBfTheBctaw fidaded shaft
40 in a direction along theciibte g aftitdenkindidd-305bfthre RuaRte Yo tnlskergeolkemotation of
the wing nut 26 movesttwe papdtacenadcliontbetvpder the msndnide3iedf tlveddeer BE and the linkage
arms 36 either towardsé avayTorhtha et pebt+hd ah thedener ral.dasaulain® insigase the tension
of the clamp around thespipa. ke Wizg iy %ﬁﬁ? rataledole mRvetheivetsRonestefdetined by bolt
39 in a direction away frortgot‘pe iryé)t J%Oi@ttx é?hQn ‘tH% sleggg: 23; rﬁ%n\ée&sogalxéicp vg(r)orl‘;‘ri to loosen the
pressure of the clamp a¥oun_d the pipe 24, the wing nut Is rotated so as to move - 15 - the pivot
connection defined by¥56it 38°R-a direction toward the pivot point 42 of the lever 23. It would be
appreciated that the adjustable nature of the pivot connection between the linkage arms 36 and the
lever 23 5 provides a second and FirerHeeéeof edljesbndbned thehevsidn df igangsabote tRe pipe 24.
The pairs of linkage arses36 aee corvieibsl fleathlerappagpldteiaza caridhody 35 and linkage 32. In
particular, each pair oldikageains 3bhatr Piveially Mouniedio-the sadr hady 38 iava fastening bolt

that defines a pivot axjg. 3. Wigh isestagandn Hiowes3 and.g anexigndinargugh,an upper
portion of the cam body, 35. The anage

. 32 esseptially compri wo plates that are pivotally
connected to the cam _:(L)a ?3§0vi5na ?ggtearﬁﬁgrbg%ﬁ%at ggﬁ?]%spglfalvg%?ﬁfls% } ﬁjrﬁg‘é’ﬁ f‘astening bolt
at the opposite end of {RefIEMEE Hetint® S0 aR i8S PELRETWhith HRE ST Rflocated. As can
best be seen Figlifes $2h®b2tBe{fvotaxns 3regpittd IRKAGEUSMIUWH s IhE e s8a) FFextends
through the cam body @& apegspatirtgfroen pipwag @lythieds g c@tehdpen fhemsacing2f.the pivot axis
47 the piping 24. ThA Soppl S1f: b eshSee NedyE i@ eche epTittinizag e dapa B is eHpwrd such that
when the lever 23 is lagaigddNed 1oade 842051808, thelkikan e axmis 39esiend,aveydhe pivot point 42 at

which fastening bolt piygially meypLs Hielaysta3:9 11e sagie feymalian.ed on #ig base plate 20. In
addition, each lin Qge grm 35 is pivot ﬂ\éé:onan%c_te%g to Hwe cam bod §'I-'> aLQiV}?t axis 37 that is
g

displaced from the pipsé 23R8 TEUUCE TS dsegree Sreanvature ¢ aantd'/%r Igrgth © hgalfhl?éege arms 35 that

would otherwise be reaM%ﬁted 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



-16 - Figure 3 illustrates an end view of the clamp in which the lever 23 is located in an
unloaded neutral position in which the wrapping assembly comprising base plate 20 and straps 21 are
located in an initial circumferentially expanded state about the pipe 24. In other words, the straps 21

have been fitteg, gnghagiysigd to an initial tension. In order to put the clamp s (adsiner sandition, the
lever 23 is pivoted in the direction of the arrow shown in Figure 3, so as to locate the lever 23 into a

loaded working position as shown in Figures 4 to 6. As can best been seen in Figure 6, when the lever
23 is located in a loaded working position, the wrapping assembly comprising base plate 20 and straps
are located in a circumferentially contracted state abo'ut]tﬁe'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 progreS&FRRPHRIuéled = 2PPIng 2RRRinGRAPEREID 2 th tRe AiASETf the arrow into
the loaded working postriane lelrrqrsredthinngithepebhdoberestiafsishrpositiem Befbre reaching
the loaded working posiiorutm ptbeidef fackise ckatetbifett. thhesthrappény c2dffebbhelphectain the

lever m's mechanism ipithgnlparied gasikoapnd in ordes tedneyeaimsievald néa ssppiieadad position,

an operator is requirectip Meye the lsygh 243, Iram degdesl working,pesitQn iyo-a ditgdlipn work the
unloaded neutral positjQn. 'lrghaed%!ﬂgg to,the, aboyve, it will beﬁPQ{.%%@é? that the inside face of the

t stz . . :
base plate 20 may com rise a% sujtable materia 4%9@#}3rm|n a seal with a rupture jn the pipe.

3:3Figures 7 to 9 illustfRF &RoUTER préfe P EHBRRTMERR Jrihe BRdd% VeI F3E icular Figures
7 and 8 illustrate two F4mps fitted to a pipe, - 17 -

10 The handle 30 of the lever mechanism 23 has a V-
shape that is pivotally mounted to the saddle formation 29
on the base plate 20 at pivot point 42. The V-shaped
handle 30 comprises a major limb 30a which provides 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. 1In 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. In 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



wherein each clamp comprises a single base plate 20, a strap 20 with locking clasp 22 and a
tensioning device in the form of an over centred lever mechanism 23. All of the features of the clamp
shown in Figures 7 to 9 are 5 substantially the same as the features of the clamps shown in Figures 1

to 6 save for eg¢h }[apPHyg assembly comprising a single base plate 20 rgihgiiiRagRFG]pinuous base
plate 20 interconnecting three straps 21. In summary, in addition to the base plate 20, each clamp 10

comprises looped strapping 21 with an adjustment device in the form of a claps 22 and an over centre
lever mechanism 23_ The strapping 21 is releasably attached to the base plate via a peg 27 on the
base plate 20 and a D-shaped formation 31 that defiresan 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 pivotalFtEaHRd t9thetidsd ssf-derabiRt Poitt 4709 L4586 $8rmation 29 and
bolt. The V-shaped hateifeidclietieeivenjeeiinth $4dranthaiderimi?30a 26 evhg &¢ internal
compartment in whichapsceedattweatisgtshbé 4dhetaylz ktertly wihghetRbvistfitted. The screw
threaded shaft is pivotadifeuvisatash ixasklscab aipak Lfc gl Bekage anas B&-andathe other ends

are connected to the ff?mmgg 35 52B6-AThRI06H3P 18RR FUNRISE.ladia SHAPS:32 via a linkage
32. Operation of the ¢ ép‘giséq’ovgg igllg_i‘%ﬂ%oao 1:%is substantially the same as described with

reference to the embodiment shown in Figures 1 to%.pﬁﬁﬁre 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 mMBanARYEheP e EFREN AFSAH 3PhaiRsrRApsSE el eth base plate 20
may comprise a sealirrrheditrarmiale dlathialya aerdnirbadytidtiemdn hiekgmdiple Emmping devices
are fitted to one pipe, paraddiibng] seaingpaiedinin Vinkagd asinie 36 iafdgpiesBally
mounted to the cam body 35 via a fastening bolt that
defines a pivot axis 37, which is best seen in Figures 3
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.



and 9, may extend between separate installations of the clamping device. Figure 12 is a side view of a
base plate 20 5 having an alternative peg formation 27. Specifically, the peg formation 27 has a
leading ramp over which the D-shaped formation 31 can slide prior to being received by the recess 28.

The leading raggyg fayoba¥e a rounded outer profile as shown in Figure 11pefalisipatiyglya 10
progressively tapering profile. Figures 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 méch&nism 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. Fhameecdsd PrmierahfsodmERE sKbHh AT Fl6rés 38021, the
locking mechanism is ihilsd f6he dedetrd3 Sistiaciated oitirmatiod ordedersidirdt the strapping 21.
25 In practice, the stragpositsdittec teliherentofithapbandlasdeanbig tesgponsdrig present movement of
the handle 30a. Suitalyathe teclking WecEyism aleo idcueas aclaspiia taarhich the strap 51 is
adjustably secured. The glagpaz.ingludes asyeiehfymatonyyhichranfgdlaged 3Q,over the end of
the handle 30a which may glswop ve corsrﬁgondﬂgé_lg)vto QSLQJ% i@ tgeaglgsg €5% sgj\:ned strap 51 in
position on the end of?he?wan_é’le O0a.Like e%?asp he Clasp 51 aiso Inclu e?s a recfeasable flap

and an abutment surfdte BRuiRE - FhitRtAEStrap Bt *rides (57 250l SHAMR fiBe%end of the strap

51 to tension the strap'S¥4iedcondhEigaspshE 181te5 1230 d the+EBFe8ckthERfandle 30a in the loaded
working position. The ttigiéagion of the arrow shown in Figure 3, so as to locate

10 the lever 23 into a loaded working position as shown in
Figures 4 to 6. As can best been seen in Figure 6, when
the lever 23 is located in a loaded 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. In particular
Figures 7 and 8 illustrate two clamps fitted to a pipe,



- 19 - mechanism is released by opening up the flap of the clasp 51. Figures 18 and 19 illustrate a
sequence of steps 5 involving positioning the clamp on a pipe and securing the D-shaped formations
31 to the pegs 27 of the base plates 20. The strapping 21 then undergoes initial tensioning by sliding

the strapping 2} syaugkyibe clasp 22. In addition, the wing nut can be rotageq. as sleRsey the 10
Figure 18 to adjust the purchase provided by the over centre lever prior to engaging the lever. The

lever, and in particular, the handle of the lever is moved in the direction 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 JfRRESRSPASD iSHPEhEGTPEIses 2 AR AR FISdBIE thafeach of the
components of the clapiizg d8vitktmadpdeinhdd @R speeilisedeasianing fdevikase #e function of
each component, it is eheisagsthft te evdireciateiddldewicen@ShaaisheaBadeaftdne 816 grade
stainless steel. thbesasierad smkadinens pEavide annwitheleel adyantages over clamping

devices presently availahle.sueh 25 (hefQllQwing . J he claap.degs et ki ahvaery of

consumable and one ulsekonl ;?é’smEOQoenés'saRx?eth?&the% ggeferrred embodiments are temporarily fitted,

and thereafter removed : ané_ en reused to temporarily patc‘ﬁ ahbiher ratfpture At a future time.

comprising a single base plate 20 rather than a continuous
base plate 20 interconnecting three straps 21. 1In
summary, in addition to the base plate 20, each clamp

10 comprises looped strapping 21 with an adjustment device in
the form of a claps 22 and an over centre lever mechanism
23. The strapping 21 is releasably attached to the base
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



- 20 - The clamp comprises two levels of size adjustments, namely coarse and fine level adjustment
such that the clamp can be readily used in different applications and for sealing different pressure
pipelines. The clamp does not require cutting strapping either during installing or during removal of the

clamp and, theggdpssiodessdot possess the inherent risks associated with gxpaserBRgRsPf cut
strapping. The clamp is capable of being fitted to a range 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. Moreover, the clamp is adapted to be fitted in emergency situations and in the
shortest possible time frame. Those skilled in thet&rtof the present invention will appreciate that
many variations and modifications may be made to the preferred embodiments without departing from
the scope of the preseMthienBdi. f¥ tratBrkesRRiGERAG G T e g2 Rfg DS description of
the invention, except vedemping cianese 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 pigeeace nfigated faatwasbyt notiaduesiude the presence of
addition or further featjjrgs ig valiqus emRedinepty K dbRIPYSRION. - gleciGhAIMS, 1+Aclamp for
patching a rupture in apglgpef Jpn%glgmpchrggsns;ng:e ggivgéagg{rrllg assem| ch@aé_i:earbgt least partially

shaped formation 31 can slide prior to being received by

the recess 28. The leading ramp may have a rounded outer

profile as shown in Figure 11, or alternatively a

10 progressively tapering profile.

Figures 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



encircle a pipe and be positioned on a rupture of the pipe, wherein the wrapping assembly includes
strapping and an adjustment device that can frictionally engage the strapping at any desired point to
selectively set the 10 effective length of the strapping that is wrapped about the pipe; and a
tensioning devigg Heaudingsa lever mechanism that is operable to place theiappipgasspmbly about
the pipe under different tensions so as to allow pressure 15 applied by the wrapping assembly to the
rupture to be adjusted. 2. The clamp according to claim 1, wherein the strapping is arranged in a loop
in which the strapping 20 extends from the adjustment device and loops back and through the
adjustment device so that the effective length of strap'piﬁ& is formed by two sub-sections of strapping.
3. The clamp according to claim 1 or 2, wherein the 25 lever mechanism can be moved between an
unloaded neutral posif§AARAR e ety Rrpy % ittt faR ffiditSr&hafBrentially
expanded state and a¥daded working position in which the wrapping assembly is located in a
circumferentially contracted state. 30 4. The clamp according to claim 3, wherein the lever mechanism

is an over centre lever mechanisnpfipiiag il @ Bagdie thatisspivoially canfircied wrthaygapping
assembly at a first;piveLpointiagd b A nkadsAtRLNA Jp ISRV RN LU SR 10 the fandle at a
second pivot point and, the second pivotpoint fasses pyer ihe st ,x 22 PRI PYELIEN operating
the lever mechanism betwegn the ] Lo S
20. The strapping 21 then undergoes initial tensioning by
sliding the strapping 21 through the clasp 22. 1In
addition, the wing nut can be rotated as shown in the
10 Figure 18 to adjust the purchase provided by the over
centre lever prior to engaging the lever. The lever, and
in particular, the handle of the lever is moved in the
direction 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.



loaded working position and the unloaded neutral position. 5.The clamp according to claim 4, wherein
the lever 5 mechanism includes an adjustor for adjusting the purchase of the lever mechanism and, in
turn, enabling the tension in the strapping to be tension as desired. 6.The clamp according to claim 5,
wherein the 10ag8lissialsissgrerable to move the location of the second piveppalpbfishBioNg the
handle and/or along the linkage arm in a continuous progression. 7.The clamp according to claim 5 or
6, wherein to 15 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 and to reduce
the load on the lever mechanism, the adjustor is operéb:fg to move the second pivot point toward 20
the first pivot of the handle and the wrapping assembly. 8.The clamp according to any one of claims 4
to 7, wherein the adjustofIRcRIE® comprises, SHaflFvRTs Mbvahbfe IR WIng 25 that forms a
part of the handle, and thatekageanseiepioiafly crnrdctedins timeshatoah fdia thEHer st pivot point;
and i) a stoppinglspediatisaneediigyetadoig thefseaknanarpistopizing piede abuts
against the housing 30 agskissepeiableite raeua thedisspheopppiliakeonnection between the linkage
arm and the handle along the housing. 9.The clamp according to claim 8, wherein the shaft

* The clamp does not require cutting strapping either
during installing or during removal of the clamp and,
therefore, does not possess the inherent risks
associated with exposed edges of cut strapping.

10
" The clamp is capable of being fitted to a range 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.



35 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. - 23 - 10. The clamp according to any one of claims 3 to 9,
wherein the lever mechanism includes a lock that is operable to prevent the lever mechanism from 5
unintentionally releasing or moving from the loaded working position to the nBQt’Eé‘T‘UﬁWgGEH&Q%ition.
11. The clamp according to claim 10, wherein the lock includes a strap that ReFEREe2bMB0AREL table
to the 10 lever mechanism to retain the lever mechanism in the loaded working position. 12. The
clamp according to any one of claims 4 to 11, whereinZthe-linkage arm comprises at least one
non-linear 15 member that is shaped to extend over the first pivot point when the handle is located in a
loaded working pasitiamms 13. The clamp according to any one of claims 3 to 12, wherein the lever
mechanism includes a cam body that 20 interconnects the linkage arm to the wrapping assembly, and
the cam body is piyotally connected to the wrapping .assembly at a first spacing from the pipe to which
it is fitted, and theiéam body i hiGoER c%ﬁ&?&&%’?ﬁeﬂinﬁgﬁ%ugﬁ ata e o’r‘%espécaﬁg from the pipe
that is 25 greater P ¥hecMBPEPAERES 14. The clamp according to any one of claim 2 to 13, wherein
the adjustmerst device includesanmdpgitrentststadelgndibe strappitg baasslicpiaraugh 1he adjustment

device 30 so as todkictionaly enaage hesabidnealisuriaca abiha desedRoiakalgRg the strapping to
selectively set thepeiffp(:"ec,t ivv%ggg;.r}xoiﬁhee 3%9885‘:9«_; assembly includes strapping and
an adjustment device that can frictionally engage the
strapping at any desired point to selectively set thae
10 effective length of the strapping that is wrapped about
the pipe; and
a tensioning device including a lever mechanism
that is operable to place the wrapping assembly about the
pipe under different tensions so as to allow pressure
15 applied by the wrapping assembly to the rupture to be
adjusted.

2. The clamp according to claim 1, wherein the
strapping is arranged in a loop in which the strapping

20 extends from the adjustment device and loops back and
through the adjustment device so that the effective length
of strapping is formed by two sub-sections of strapping.

3. The clamp according to claim 1 or 2, wherein the
25 lever mechanism 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 assembly is located
in a circumferentially contracted state.
30
4. The clamp according to claim 3, wherxein the lever
mechanism is an over centre lever mechanism having i) a
handle that is pivotally connected to the wrapping
assembly at a first pivot point and ii) a linkage arm that
35 is pivotally connected to the handle at a second pivot

point and the second pivot point passes over the first

Amended Sheet 2123897_1 (GHMauers) 20/04/10
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15. The clamp according to claim 14, wherein the 35 adjustment device includes a clasp having an
open and closable flap and the strapping is wedged between the flap - 24 - in a closed position and
the.abutment surface, thereby securing the effective length of the strapping. 16. The clamp according
to claim 15, wherein the 5 clasp is configured such that the flap contacts the BCapirmeaesisgthrough
the clasp and tension in the strapping pulls the strapping in a direction throuRécéhedESpMiyanmves
the flap toward the abutment surface, thereby wedging the strapping between the flap and the 10
abutment surface. 17. The clamp according to any ang-of.claims 1 to 16, wherein the effective length
of the strapping encircles at least part of the pipe and passes through the adjustment 15 device, and

an end of the strappi fr he ad] ent.devi ffecti th can e reduced by
pulling on the end&gi?gn%%%%%}m%%%%t%?% 3[::-\{/%3 s?'c;% gg’?o% |8%Lt%%%?ra§ %?ﬁ%?ﬁrp%% the
adjustment device*389¢8. YAERIRG PREIF AT B AnbtsheBlERARS fﬁ?‘i’f;‘ﬁrﬁ?@ﬁw%%’\mrapping
assembly is releasably connected to the tensioning device to allow the clamp to be installed about the
pipe. 25 19. The @amp accordmgteaayPnr-absdimg kio dBawhereindiereamrieludssea patch for

Cove”ngéirugg”eﬂ3$%5£my% includes an adjustor for adjusting the purchase
of the lever mechanism and, in turn, enabling the tension

in the strapping to be tension as desired.

6. The clamp according to claim 5, wherein the
10 adjustor is operable to move the location of the second
pivot point either along the handle and/or along the

linkage arm in a continuous progression.

7. The clamp according to claim 5 or 6, wherein to
15 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
and to reduce the load on the lever mechanism, the
adjustor is operable to move the second pivot point toward
20 the first pivot of the handle and the wrapping assembly.

8. The clamp according to any one of claims 4 to 7,
wherein the adjustor includes:
i) a shaft that is moveable within a housing
25 that forms a part of the handle, and the linkage arm is
pivotally connected to the shaft to form the first pivot
point; and
ii) a stopping piece that can be moved along the
shaft, and the stopping piece abuts against the housing
30 and is operable to move the first pivot point of
connection between the linkage arm and the handle along

the housing.

9. The clamp according to claim 8, wherein the shaft

35 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.

Amended Sheet 2123897_1 (GHManers) 27/0410
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30 20.The clamp according to claim 19, wherein the patch includes a resiliently flexible metal plate or
band that and can bend about pipes of various diameters. 21.The clamp according to claim 19 or 20,
wherein 35 the patch includes 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. - 25 - 22. The clamp according fe!éfdHA092/0fhE i the
sealing medium is either a rubber or polymeric based material. S 23. The Vﬁ‘é@érﬁﬂh@%lﬁny one
of claims 19 to 22, wherein the patch, or a part thereof, is disconnectable of the clamp. 10 24.The
clamp according to any one of claims 19 to 23, where®3 the strapping is releasably connected to the
patch. 25.The clamp according to any one of claims 19 to

10

15

20

25

30

35

10. The clamp according to any one of claims 3 to 9,
wherein the lever mechanism includes a lock that is
operable to prevent the lever mechanism from
unintentionally releasing or moving from the loaded

working position to the neutral unloaded position.

11. The clamp according to c¢laim 10, wherein the lock
includes a strap that is releasably connectable to the
lever mechanism to retain the lever mechanism in the

loaded working position.

12, The clamp according to any one of claims 4 to 11,
wherein the linkage arm comprises at least one non-linear
member that is shaped to extend over the first pivot point
when the handle is located in a loaded working position.

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
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,
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.

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

Amended Sheet 2123897_1 (GHMatters) 27/04/10
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15 24, wherein the strapping is releasably connected to the patch by means of a peg extending
outwardly from the patch that receives a ring formation at one end of the strapping. 20 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 effectiyetenotnes/ g siraprping,
the wrapping assemblies also having a single 25 patch for covering a rupturgsiitha RPRIAQ Wiigh each
respective strapping is releasably connected, and at least two tensioning devices. 27.The clamp
according to claim 26, wherein the 30 number of the_sggarate lengths of strapping of the clamp equals
the number of the tension devices of the clamp.

10

15

20

25

30

35

in a closed position and the abutment surface, thereby
securing the effective length of the strapping.

16. The clamp according to claim 15, wherein 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 direction through the
clasp that moves the flap toward the abutment surface,
thereby wedging the strapping between the f£flap and the
abutment surface.

17. The clamp according to any one of claims 1 to 16,
wherein the effective length of the strapping encircles at
least part of the pipe and passes through the adjustment
device, and an end of the strapping extends from the
adjustment device and the effective length can be reduced
by pulling on the end extending from the adjustment device
so as to slide the strapping through the adjustment

device.

18. The clamp according to any one of claims 1 to 17,
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,
wherein the clamp includes a patch for covering a rupture

in the pipe.

2Q0. The clamp according to claim 19, wherein the
patch includes a resiliently flexible metal plate or band
that 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 when fitted to a pipe.
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22, The clamp according to claim 21, wherein the
sealing medium is either a rubber or polymeric based
material.

23. The clamp according to any one of claims 19 to

22, wherein the patch, or a part thereof, is
disconnectable of the clamp.

24. The clamp according to any omne of claims 19 to
23, wherein the strapping is releasably connected to the
patch.

25. The clamp according to any one of claims 19 to
24, wherein the strapping is releasably connected to the
patch by means of a peg extending outwardly from the patch
that receives a ring formation at one end of the

strapping.

2a. The clamp according to any ome 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
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.

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.
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