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A clamp and wrapping assembly for patching a pipe rupture

Field of the Present Invention
The present invention relates to a clalql and in

particular to a clam¡r Èhat can be used for repairing a

rupture in a pipe in any application such as a water nain
or a fire ¡nain of a maritime vessel. The clanp may be

used in any industrial application including pipelines of
chemical processing plants.

Background of the Present Invention
There are at present a vast number of different

clamps conrmercially available. Àn example of a clarp that
has been widely used and is available under the trade mark

BA¡ID-IT conprises: 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
and the buckle is crinped closed to prevent the strapping
from slidíng 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 trin¡ned as

desired. One of the disadvantages of this tlpe of cJ.am¡>

is that, Èhe cut end of the steel strapping has been known

to cause lacerations. In addition, the clamp requires an

inventory of Èools and usually rrultiple personnel to fit
the strapping about the object being clanped.

Many alternative clamps are also comnercially
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
provide an alternative clamp.35

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 used in any industrial application including pipelines of chemical processing 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 operated to tension the steel strapping wrapped about the 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 as desired. One of the disadvantages of this type of clamp 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.           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
provide an alternative clamp.  Summary of the Present Invention             According to the present
invention there is provided a clamp suitable for patching a rupture in a pipe, the clamp 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 the strapping that is wrapped about the pipe; and             a tensioning device that is
operable to place the wrapping assembly about the pipe under different tensions so as to allow
pressure applied by the wrapping assembly to the rupture to be adjusted.             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. 
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Sununarv of the Present Invention
According to the present invention there is

provided a clarq> suítab1e for patching a rupture in a

pipe, the clamp comprising:
a wrapping assembly that can at least partially

encircle a pipe and be positioned on a rupture of t,Le

pipe, wherein the wrapping assenbly includes strapping and
an adjustrnent device for adjusting the effective length of
the strapping that is wrapped about the pipe; and

a Èensioning device that is operable to place the
wrapping assembly about the pipe under different tensions
so as to al1ow pressure applied by the wrapping assembly
to Èhe rupture to be adjusted.

It will be appreciated that the tensioning device
can be opera.ble so that the clarp may either entirely or
only partially prevent leakage from the pipe.

In an enbodiment, the adjust¡nent device can
frictionally engage the sÈrapping at any desired point to
selectively set the effective lengtÏ¡ of the strapping.

In an enbodirnent, the adjustment device includes
an abut¡nent surface and the strapping can slid through the
adjustment device so as to frictionally engrage the
abutmenÈ 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
achieve the desired effective length of the strapping.

fn an eribodirnent, ttre wrapping assembly is
releasably connected to the tensíoning device to allow ttre
clamp to be installed about the pipe.

lftren in use, the wrapping assenrbly nay encircle
one part of the pipe and the tensioning devíce may
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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 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 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.             When in use, the wrapping assembly may encircle
one part of the pipe and the tensioning device may   encircle the remaining part of the pipe to totally
encircle the pipe. In other words, the wrapping assembly encircles part of the pipe and the tensioning
device straddles between or interconnects the wrapping assembly so that the clamp extends
continuously around the pipe.            In an embodiment, 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 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.
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 
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encircle the remaíning part of the pipe to totally
encircle the pipe. In other words, the wrapping assenbly
encircles part of the pipe and the tensioning device
straddleE between or interconnects the wrapping assembly
so that the clamp extends continuously around tt¡e pipe.

10

In an embodiment, 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
exÈends from the adjustrnent device and the effective
length can be reduced by pulling on the end extending: from
the adjustmenÈ device so as to slide the strapping through
the adjust¡nent device.

15 By pulling on the strapping, the adjustmenE
device provides a coarse Ìevel of adjustrnent so that the
device can be fitted to pipes of various sizes.

The strapping may be any form of strapping
20 including steel sÈrapping, plastic webbing or fabric

strapping. In the situation in which the strapping is,
for exam¡rle a fabric tlpe 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 tlrere through
that can slide through the buckle,' buckles having pins
that receive one of a series of holes in the strapping to
fix the effecÈive length of the strapping in position. In
an embodimenÈ, the adjustment device íncludes 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 effeetive length of
the strapping.

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

?Ã

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 flap toward the abutment surface, thereby wedging the strapping between the flap 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. 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; 
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direction through the clasp that moves the flap toward the
abutment surface, thereby wedging the strapping between
the flap and the abutment Eurface.

The flap may also be biased, suitably by a
spring, in a direction thaÈ moves the flap toward ttre
abutment surface.

In order to release the tension in t.Le strapping,
the flap can be nanually moved away or lifted ínto a

neutral non-engaging position in which the strapping is
not wedged between the flap and the abuEnent surface. The

effective length of the strapping can be increased by
moving the flap into the neutral position which allows ttre
strapping to slide through the adjust¡nent 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
device. fn an e¡nbodiment the strapping is ananged in a

loop in which the strapping extends fro¡n the adjust¡nent
device and loops back and through the adjust¡rent so thaÈ
the effective length of the strapping is formed by two

sub-sections of the stra¡lping.

The tensioning'device ûray comprise any mechanisrr
for tensioning the device about the pipe including: a

ratchet mechanism,' a latch mechanism; a rack and pinion
rrechanism¡' a geared mechanism; a scre!'ú Èhreaded mechanism,'

a winding mechanisrn and so forth.

fn an errbodiment, the tensioning device includes
a lever mechanism that can be moved bettreen an unloaded
neutral position in which the wrapping assembly is located
in an initial circumferentially expanded state and a
Ioaded working position in which the wrappíng'assembly is
Iocated in a circumferentially contracÈed state.

?tr

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 assembly is located in a circumferentially contracted state.  Suitably, the lever mechanism 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 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 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 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. 25In 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, 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.             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  further includes a
linkage arm that is pivotally connected to the handle at a second pivot point. The linkage arm may be
pivotally connected to the wrapping assembly at a 
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Suita.bly, the lever mechanisrn is an over cenÈre lever
nechanism in which moving the lever from an unloaded
neutral position Èo a loaded position involves pivoting
the handle through a region in wt¡ich the load in the
nechanism peaks, and in turn tt¡e tension of the wrapping
assembly peaks. fn oÈher words, when the lever is loeated
in the loaded working position, the lever requires
external influences to be moved into the unloaded neutral
position.

Similar1y, when the handle is rroved 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 tl¡e
wrapping assembly peaks.

In an enbodiment, the clanp includes a lock that
locks the tensioning device so as to prevent the device
from unintentíonally releasing or moving from the loaded
working position to the neutral unloaded position. The

Iock nay be operable so as to be selectively activated or
Iocked, and deactivated or unlocked when the tensioning
device is located in the loaded locking position.

In the situation in which the tensioning device
is in the form a lever mechanisrr, suitably the lock is
operable to selecÈively aIlow or prevent pivotal movement

of the lever when in the loaded working position. Even

rrore suitúIy, the locking rnechanism includes a strap,
which may or may not extend frorr 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.

In an eribodiment, the lever mechanism includes a
handle Èhat is pivotally connected to the wrapping
assembly at a first pivot point and the lever mechanism

20
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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 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 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: 5 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.  
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further includes a linkage arm that is pivotally connected
to the handle at a second pivot point. The linkage arn
nay be pivotally connected to the wrapping assernbly at a

further pivot point. fn this situation, the wrapping
assembly and lever mechanism totally encircle the pipe
when fitted thereÈo.

In an enbodiment, the lever mechanism includes an

adjustor for adjustíng the load or purchase of the lever
rrechanism when in the loaded working position.

fn an errbodiment, t.l.e adjustor is operable to
nove the locaÈion of ÈÏ¡e second pivot point at which the
linkage a::m is pivotally connected to the handle along
either one of the handle and/or the linkage arm in a

continuous proçIression. Suitably, to increase the load on

the lever mechanism, the adjustor is operatable to ¡nove

the second pivot point away from the first pivot point of
the handle to the wrapping assenbly and to reduce the load
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 enbodiment, the adjustor includes:
i) a shaft thaÈ is noverhle within a housing, suitably

the housing is connected to or integrally fonned with the
handle, and the linkaçJe artn is pivotally connected to the
shaft; and

ii) a stopping piece that can be moved along the
shaft, and the stopping piece abuts against the housing
and is thus operable to move the point of connection
between the linkaçte arm and the handle.

In an enbodiment, the shaft is a screw threaded
shaft and the stopping piece is a wing nut that is finger
adjustabl-e when the lever is in an unloaded neutral
position.

35

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 position then further reduces the circumference of the clamp to a contracted circumference.
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 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 00 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 05 band which is preferably in the form
of a spring stainless steel band.  
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ft will be appreciated that the clasp of the
strapping descrilced above provides a first means for
adjusting the size of the clanp and in particular enables

5 a coarse level of adjustnent to an initial expanded

circumference. Operation of the lever mechanism from the
unloaded position to a loaded working position then
further reduces the circumference of the clam¡r to a

contracÈed cireumference. The size of contracted
10 circumference of the clarq> can be tuned to a fine level by

operation of the adjustor as desired by releasing the
Iever to the unloaded position, operating the adjustor,
and moving the lever back into the loaded working
position.

15

In an errbodirnent, the linkage a¡ln comprises one

or more than one non-linear members that are shaped to
extend over the pivot connection of the handle Èo the
wrapping assembly.

20

In an enrbodirnent, 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 spaeing fron 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.

30

The cla-rçr may include a patch for covering a

rupture in ttre pipe or alternatively, the patch may be an
entirely separable component fron ttre wrapping assernbly or
tension device. In the situation in which the patch is
connected to the c1amp, and suitably fonning part of t,he

wrapping assembly, the patch includes a metal plate or
band which is preferably in the form of a spring stainless
steel band.

?tr

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 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 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 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  form of co-operating male and female components, and
even more suitably in the form of a peg extending outwardly from the patch 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 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 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. 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. 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: 30Figure 1 is left
perspective view of a clamp 
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The plate or band may be rigid and have any pre-
formed curvature to fit a range of the pipe sizes.
However, in an embodiment, the plate or band is flexíble
and can bend abouÈ pipes of various diameters. For
instance, the clarrp may be used to patch fire ¡nains

ranging from { to 8 inches in diameter. In another
application, the cIa.rp may be used for patehing a rupture
of a transfer pipe of any industrial, scientific or
con¡nercial applications including petrocheriÈca1 plants,
water treatment plants, chemical plants and alike.

The patch may also include a sealin,g medium on

the inside face of the patch to assist in creating a

Iigtrid or fluid tight seal when fitted to a pipe.

The sealing mediurn 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
rredium is a rubber or pollmeric based material . In the
instance in which the fluid being handled is a hydrocarbon
such as oiI, suítably the sealing material is a TeflonE.

In the situatíon in which a patch is a separate
conponent and, therefore, does not form part of the clanqr,
suita.bly a patching material can be held to the rupture in
the pipe by the sErapping or the tensioning device of the
clamp. Sinilarly, even in tt¡e situation in which the
patch for¡ns a part of the wrapping assembly, it is
possible for addiÈiona1 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 eribodirnent, the strapping is releasably
connected to Èhe patch. The releasable connectíon may be
formed by any suital¡Ie mechanism but is suitably in the

35

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 the clamp shown in Figure 1; Figure 4 is the same view of the clamp shown in    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;               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; 
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form of co-operating male and female cornponents, and even
more suitably in the form of a peg exÈending outwardly
from the patch and a ríng formation on the strapping that
releasably receives the peg.

Ì{tren the strapping is released from the patch,
the clanp can be readily fitted over a pipe and
reconnecÈed to encircle the pipe. The adjustrnent device
is then operable to adjust the wrapping asserrbly and the
tensioning device abouÈ the p5.pe.

In the situation in which the clan¡l does not
include a patch, the wrapping assembly may be releaseably
connected to the tensioning device, for example by
buckles, to allow the clanp to be installed about the
PiPe.

In an enbodiment, the clam¡r comprises only one
wrapping assembly and only one tensioning device. In an

alternative embodirnent, the clanp may corrq)rise two or more
wrapping assemblies that nray or rnay not be interconnected
and each wrapping assembly has a tensioning device. The

wrapping asserrblies may be interconnected by one or more
patches or plates.

Brief Descr LÞ tion of the Drawings
Preferred embodiments of the present inventíon

will now be described by way of exam¡rle wíth reference to
the accompanying drawings, of which:

Figure 1 is left perspective view of a clam¡r
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 ís a right perspective view of ttre clarr¡r
shown in Eigure 1,'

30

?(

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;            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  and wing nuts on the handle tightened in the direction of the arrow; Figure 16 is the
schematic view shown in Figures     13 to 15 wherein the handle is in the process of being 5 pivoted in
the direction of the arrow into a loaded 
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Figure 3 is end view of the clarp shown in
Figrure 1;

Figure 4 is the same view of the clanp shown in
Figure 1 save for the clanp being located in a loaded

5 working position,'
Figure 5 is the same view of the clamp shown in

Figure 2 save for the clarq> being located in a loaded
working position;

Figure 6 is the same view of the clamp shown in
10 Eigure 3 save for the clanp being located in a loaded

working position,'
Figure 7 is a left perspective view of two clanrq>s

fitted side-by-side to a curved pipe according to another
preferred ernbodiment, each clar¡r 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 clarnps shown in
Figures 7 and 8;

20 Figure 10 is a perspective view of a part of the
ernbodiment of tt¡e clamp shown in Figures 7 to 9,'

Figure 11 is a perspective víew 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 und.erneaÈh view of a

clamp according to another embodiment being fiÈted to a

pipe, the clarrp cornprising 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 wittr the straps connected to a base plate of Èhe

35 wrapping assembly,'
Eigrure 15 is the schenatic view shown in Figures

13 and 14 wherein the straps have been manually tightened

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 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; 20Figure 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 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 
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and wing nuts on the handle tightened in the direction of
the amow,'

Figure 16 is the schematic view shown in Eigures
13 to 15 wherein Èhe handle is in the process of being

5 pívoted in the direction of the arrow into a loaded
working position,'

Figure 17 is the schematic view shown in Figures
13 to 16 wherein the handle is located in the loaded
working position,'

10 Figure 18 is a schematic underneath view of a

clamp according to anoÈt¡er embodiment being fitted to a
pipe, the clamp comprising of three wrapping assemblies
each including a dísconnected strap and a tension device
in the fo¡:n of an over centre lever mechanism comprising a

15 pivoting han.lle 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 assenbly and wing nuts on the handle tightened in
the direction of the arrow,'

20 Figure 20 is the sche¡natic view shown in Figures
18 and 19, wherein the handle is in the process of being
pivoted in t}¡e direction of the arrorrr into a loaded
working position; and

Figure 21 is the schematic view shown in Figures
25 18 to 20, wherein the handle is located ín the loaded

working position and the straps fitted to an end of the
handles Èo prevenÈ the handles from being unintentionally
noved from tbe loaded working posiÈion to a neutral
unloaded posiÈion.

30

Detailed Description
Figures 1 to 3 illustrate three separate views of

a single clanping device fitted to a pipe comprising three
wrapping assemblies, each having a lever handle that is
Iocated in an unloaded neutral position in which the clanq>

is loosely fitted around the pipe. Figures 4 to 6

illustrate the same views of the devíce shown in Figures 1

35

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 reference to Figures 1 to 3. The same reference numerals have been used on Figures 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 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 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. 15As 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  - 13
- to a loaded working position whereby the assembly is held taught around the pipe 24. In the event
that leakage from the rupture 25 in the pipe 24 is inadequately sealed by the clamp, the lever
mechanism can be released and finer adjustment of the wing nuts 26 can be undertaken followed 
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Èo 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 reference to Figures
1 to 3. The same reference numerals have been used on
Figures 4 to 6 to la.bel the same features of the device in
Figures 1 to 3.

Although the conponents of the device have been
allocated a reference numeral in the following text, in
order to maintain clarity of the Fig'ures, all of the
components have not been labelled with its respective
reference numeral in every Figure. However, the reference
numerals used in the text are shown in at least one of the
Figures.

The clarp comprises a wrapping assenbly 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, tlre 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 Èhe free ends of the straps 20

pulled so as to fit the clarqr around the pipe, and thereby
30 provide a coarse level of adjustnent. AdjusÈable wing

nuts 26 on the over centre lever mechanism 23 can then be

adjusted in the direction of the arrolù shown in Figure 15

to provide a finer leve1 of adjustment of the clamp.

As shown in Figures 15 to 17, the over centre
lever ¡nechanis¡n 23 can be pivoted in the direction of the
arroïr shown in Figure 16 from an unloaded neutral position

?tr

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 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
0-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
0-shaped formation 31 through which it is threaded, and then looped 25 back 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 0-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  - 14 - strapping 21 wrapping about the piping 24 to a desired tension. In order to
lengthen the loops of strapping and, in turn the effective length of the strapping 21 about the piping 24,
the flap 34 is lifted to allow the strapping 21 to slide through the clasp 22. It would be appreciated that
the clasp 22 and strapping 21 thereby provide a coarse level of adjustment for fitting the device to pipe
24. 
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to a loaded working position whereby the assembly is held
taught around the pipe 24. In the event that leakage from
the rupture 25 in the pipe 24 is inadequately sealed by
the c1amp, the lever mechanism can be released and finer
adjustment of the wing nuts 26 c,an be undertaken followed
by movement of the handles back into a loaded working
position.

The preferred embodiment shown in Figrures 1 to 3

10 comprises a single flexible base plate 20 which is
connected to three straps 21 and Èhree over centre lever
rrechanisrns 23. Figure 11 shows a perspective view of tl¡e
plate 20 in isolation which for¡rs 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 edgre of the plate 20 conprises three
saddle for¡¡ations 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 back over a linkage 32 inter-connecting the strapping 21

Èo 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 Eo

move toward the abutment rod 33, thereby wedging the
strapping 21 between the flap 34 and the abutment rod 33.
!ûren ttre 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

5

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 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 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 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 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 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  - 15 -  the pivot
connection defined by bolt 39 in 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 finer level of adjustment of the tension of clamp about the pipe 24.
The pairs of linkage arms 36 are connected to each strapping 21 via a cam body 35 and linkage 32. In
particular, each pair of linkage arms 36 are pivotally 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.            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.            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 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 required.  
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strapping 21 wrapping abouÈ the piping 24 Lo a desired
tension. In order to lengthen the loops of strapping and,
in turn the effective length of the strapping 21 about tl¡e
piping 24, the flap 34 is lifted to allotp the strapping 21

to slide through the clasp 22. It would be appreciated
that the clasp 22 and strapping 21 thereby provide a

coarse level of adjustnent for fitting the device to pipe
24.

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 rrajor limb 30a which provides a grip
by which the lever is operated and a minor IiÍib 30b having
a compartrnenÈ in which an adjustor in the for¡n of a screw
threaded shaft 40 is slidably housed. Either side of the
conpartment 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 connecÈed 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

such that rotation of the wing nut 26 can move the pivot
connection defined by ttre bolÈ 39 between the linkage arms

36 of the screw threaded shaft 40 in a direction along ttre
slotE 38 of the ¡ninor limb 30b of the handle 30. In other
words, rotation of the wing nut 26 moves the pivot
connection between the minor liÍib 30b of the lever 23 and
the linkage arIns 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 nuÈ 26 is
rotaÈed Èo move the pivot connection defined by bolt 39 in
a direction ayray from the pivot point 42 of the lever 23.
Conversely, in order to loosen the pressure of the clanp
around the pipe 24, the wing nut is rotated so as to move

2(

- 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 fitted and adjusted to an initial tension. In order to put the clamp in a working condition, 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 about the 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             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 m's 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. ;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.
3:3Figures 7 to 9 illustrate another preferred embodiment of the present invention. In particular Figures
7 and 8 illustrate two clamps fitted to a pipe,  - 17 - 
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the pivot connection defined by bolt 39 ín a direction
toward the pivot point 42 of the lever 23. It would be
appreciated that Èhe adjustable nature of the pivot
connection between ttre linkage arms 36 and the lever 23

provídes a second and finer leve1 of adjustment of ttre
tension of clarql about the pipe 24.

The pairs of linkage arms 36 are connected to
each strapping 21 via a cam body 35 and linkage 32. In
particular, each pair of linkage arms 36 are pivotally
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 porÈion of the cam

body 35.

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
an axis 57 about which the strapping 21 is located. As

can best be seen Eigures 3 and 6, the pivot axis 3? 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 pipíng 24.

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, Èbe linkage arms 36 extend over the pivot
point 42 at which fasteníng bolt pivotally mounÈs tl¡e
lever 23 lo the saddle formation 29 on the base plate 20.
In addiÈion, each linkage arn 35 is pivotally connected to
the cam body 35 at pivot axis 37 that is displaced frorn
the pipe 24 Lo reduce the degree of curvature and/or
length of the linkage arms 35 that would otherwise be
required.?tr

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 each wrapping assembly comprising a single base plate 20 rather than a continuous 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 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. 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 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 



wo 2010/057256

10

15

20

30

PCT/4U2009/001507

5

-L6

Figure 3 illustrates an end view of tÌ¡e clarp in
which the lever 23 is located in an unloaded neutral
position in which the wrappíng assembly conprising base
p1aÈe 20 and straps 2L axe located in an initial
circumferentially expanded state about the pipe 24. In
other words, the straps 21 have been fitted and adjusted
to an initial tension. In order to put the clanp in a

working con.li tion, the lever 23 is pivoted in tt¡e
direetion of the arror't shown in Figure 3, so as to locate
the lever 23 into a loaded working position as shown in
Eigrures 4 to 6. As can best been seen in Figure 6, when

the lever 23 is locaÈed in a loaded working position, the
wrapping assembly comprising base plaÈe 20 and straps are
located in a circurnferentially contracted state about the
pipe 24. Às described above, the wing nuts 26 enable the
size of the circumferentially contracted state of the
clamp 23 about the pipe 24 Eo be gradually or
progressively adjusted.

In rnoving the lever 23 in the direction of the
arrorlr 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
mechanism in the loaded position and in order to rnove 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.

In addition to the above, it will be apprecíated
ttrat the inside face of the base plate 20 may comprise any

suitable material 43 for forming a seal with a rupture in
the pipe.

Figures 7 to 9 illustrate another preferred
embodiment of tt¡e present invention. In particular
Figures 7 and I illustrate two clamps fitted to a pípe,

?R

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 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  
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wherein each clam¡r comgrises 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. À11 of
the features of the clamp shown in Figrures 7 to 9 are

5 sr¡bstantially the saÍre as the features of the clamps shown

in Figures 1 to 6 save for each wrapping assernbly
comprising a single base plate 20 rather than a continuous
base plate 20 interconnecting three straps 21. In
sunmary, in addiÈion to the base plate 20, each clamp

10 conrprises 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 Èhe base
plate via a peg 27 on tl¡e 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-strape. The over
centre lever mechanism 23 includes a handle 30 having a V-
shape that is pivotally ¡nounted to the base plate 20 at
pivot point 42 by a saddle formation 29 and bolt. The V-
shaped handle includes a major linb 30b and minor limb 30a

20 having an internal compartment in which a screrrr 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 ís

25 connected to the straps 32 via a linkage 32. Operation of
the clamp shown in Figures 7 to 9 is st¡bstantially the
same as described with reference to the embodiment shown

in Figures 1 to 6.

30 Figure 10 is a detailed víew 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 f,ox pivotally mounting the lever mechanism.

The inside face of each base plate 20 may comprise a

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 I

35

- 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 21 through the clasp 22. In 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.  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 rupture at a future time.  
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and 9, nay extend between separate installations of the
clamping device.

Figure 12 is a side view of a base plate 20

5 having an alternative peg formaLíon 27. Specifically, the
peg formaLíod 27 has a leadíng ramp over which the D-

shaped formation 31 can slide prior to being received by
the recess 28. The leading rarp 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 notab]-e difference is the inclusion of a

locking mechanism for selectively locking the handle 30a
in a loaded working position. When locked, the locking
rrechanism 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 embodi¡nent shown in Figures 18

to 21, the locking mechanism is in Èhe 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 Lo which the strap 51 is adjustably secured. The

clasp 52 includes an eyelet formaÈion which can be plaeed
30 over the end of the handle 30a which may also have a

corresponding 1ip 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

- 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, therefore, does not possess the inherent risks associated with exposed edges of 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 the art of the present invention 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 2.5 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 preclude the presence of
addition or further features in various embodiments of the invention.  - 21. - CLAIMS  1. A clamp for
patching a rupture in a pipe, the clamp comprising: 5a wrapping assembly that can at least partially 
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rrechanism is released by opening up the flap of the clasp
51.

Figures 18 and 19 illustrate a seçIuence of steps
5 involving positioning the clanp on a pipe and securing the

D-shaped formations 31 to È,he pegs 27 of. the base plates
20. The strapping 21 then undergoes initial tensioning by
sliding the strappíng 2L through the clasp 22. In
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 engag'ing ttre Iever. The lever, and

in particular, the handle of the lever is moved in the
direction shown by the arrorv in Figure 19 to place the
clamp into a loaded working'position on the pipe. FinaJ.J.y

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 5L pulled
to tension the strapping 52 between the clasps 22 and 5L,
and thereby lock the handle 30a in a loaded working
position until the flap of the clasp 52 is opened.

¿U

Although iÈ is possible thaÈ each of the
components of the clarnping device may be rnade of a

specialised nraterial to facilitate the function of each

conponent, it is envisage Èhat the entire clan¡ling device
25 rray be ¡nade from 316 grade stainless steel .

The prefemed embodiments provide a nu¡iber of
advantages over clanping devices presenÈly available such
as the following.

30
r The clanp does not require an inventory of eonsumable

and one use only components. Rather, the preferred
embodiments are tenqrorarily fitted, and thereafter
removed and then reused Èo terrporarily patch another
rupture at a future time.35

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 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, wherein 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  - 22 - pivot point when operating
the lever mechanism between the 
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The clam¡r comprises two leve1s of size adjustments,
namely coarse and fine level adjusünent such that the
clanp can be readily used in different applications and

for sealing different pressure pipelines.

The clamp does not require eutting strapping either
during installing or during removal of the clanrç> and,
tt¡erefore, does not possess tÌ¡e inherent risks
associated wittr exposed edges of cut strapping.

The clamp is capable of being fitted to a range of pipe
sizes including pipelines 4 to 6 inches in diameter.
The clam¡r may also be fitted to pipes of other diameters
and uray be scaled up and down accordingly.

Moreover, the clam¡r is adapted to be fitted in emergency

situations and in the shortest possible tirre frame.

Those skilled in the art of the present invention
will appreciate that many variations and modifications may

be made to tlre preferred embodinents without departing
from the scope of the present invenlion.

In the claims which follow and in the proceeding
description of the invention, except where the context
requires othenrise due to expressed langruagte or necessary
inplication, 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
preclude the presence of addiÈion or further features in
various embodirnents of the invention.

I

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 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 
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CI.ATMS

L. À elamp for patching a rupture in a pipe, the
clamp comprising:

a wrapping assernbly that can aÈ least partially
encircle a pipe and be positioned on a rupture of the
pipe, wherein the wcappingr assenbly includes strappíng and
an adjust¡¡ent device thaÈ can frictionally engage the
strapping at any desired poínt to selectívely set Èhe

effective length of the strapping that is wrapped about
the pipe; and

a tensioning device íncLuding: a lever mechanism

that is operable to place the wrapping assenbly about the
pipe under different tensíonE Eo aE to allow pressure
applied by ùhe wrappíng assenbly to the rupture Ëo be

adjusted.

2. The cl-amp according to cJ.airn 1, wherein the
strapping ís arranged in a loop in which the sÈrapping
extends from Èhe adjust¡rrent device and loops bach and

through Èhe adjustment device so that the effective length
of strapping is formed by ùruo sr¡b-sectíons of strapping.

3. The cla:rrp according Èo claim L or 2, whe=ein the
lever mechanism can be moved between an u'nloaded neutral
position in which the wrapping assembly is located in an

initial ci¡cu¡nferentía1ly expanded state and a loaded
working position in whích ttre wrappingi assernbly is located
in a circu¡nferentially contracted sËate.

4. The clarnp accordíng Èo claim 3, whe¡ein the lever
mechanism is an oveir eentre lever mechanism having i) a

handle that is pivotal.J.y connected to the wrapping
assenbJ-y at a fírst pivot point and ii) a linkagie arm ËT¡at

is pivotally connected to the handle at a second pivot
point and Èhe second pivot poínt passes over the fí¡st
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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 neutral unloaded position.
11. The clamp according to claim 10, wherein the lock includes a strap that is releasably connectable
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, wherein the 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 position.  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 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 an at a second spacing from the pipe
that is 25 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 30 so as to frictionally engage the abutment surface at the desired point along the strapping to
selectively set the effective length of the strapping. 
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piwoÈ point when operating the lever mechanism between the
loaded working positíon and the unloaded neutral posÍtíon.

5. The aJ.amp according to clain 4, wherein the lever
mechan¡ism ineludes an adjustor for adjusting the purchase
of the lever mechanisrn and, in turn, enabling the tension
in the sÈrapping to be Èensíon as desired.

6. Ehe clanp according to e1aím 5, wherein the
adjustor is operable to move ËÌre location of the second
pivot poínt either along the handle and/or along the
linkage a¡:u in a conÈinuous prog-ession.

7. The clamp aeeording to elaim 5 or 6, srherein to
íncrease the load on the lever mechanism, the adjustor is
operable Èo move tbe second pívot point away frou the
fírst pivot point of the t¡andle to the wrapping assembly
and to reduce the load on the lever meehanism, the
adjustor is operable to move ùhe second pívot poínt toward
the first pívoÈ of the handle and the wrapping assenbly.

8. The clarnp according to any one of cl.ai¡ts 4 to 7

wherein the adjustor includeE:
i) a shafù Èhat, is moveable sritf¡in a housing

that forms a part of the handl-e, and the J.inkage a¡m 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 stoppíng píece abuts aEainst the housing
and ís opera.ble to uove the first pivot point of
connection between t.Le linkage am and the handle along
the housing.

9. Ehe clan¡r accordiag to claim 8, nherein tbe shaft
is a screw threaded shaft and the sÈopping piece is a wing

nut ttrat is finger adjustable when the lever is in an

unloaded neutral position.

2s

30
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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 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 flap and the 10
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 15 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. 20  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. 25  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. 
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10. The clanp according to any one of claims 3 to 9,
wherein the lever mechanism includes a lock that is
operable Èo prevent the lever mechanism from
uninÈentionally releasing or moving fron the loaded
working positíon to the neutral. unloaded positíon.

11. The clamp according to clai-ut 10, wherein ttre lock
inc,Iudes a strap that is reJ.easabl.y eonnectable to the
Iever meehanism Ëo retain the lever nechanism in the
J-oaded working' posiËion.

10

L2. Ehe cJ.anp according to any one of claims 4 to 11,
wherein the linkage ard compríses at least one uon-Iinear

L5 member that is shaped to extend over the first' pivot point
when the handle is located in a loaded workingr position.

13. Bhe clamp accordíng to any one of claims 3 Ëo 12,
wherein the lever mechanism incLudes a ca¡o body that

20 ínterconnects ttre linkage arm to the wrapping assembly,
and the can body is pivotally connected to ttre wrapping
assernbly aÈ a first spacing from the pipe to which it is
fitted, and the can body Ís pivotally connect'ed to the
linkage azm at a second spaci.ng from the pípe that is

25 greater than the fí¡st spaeíng.

30

L4 - Ihe cJ-amp according to any o¡re of clai-m 2 to 13,

wherein the adjustmenÈ device includes an abutment surface
and the strapping can sJ.id through the adjustuent device
so as Èo frictional.ly engage the abutment surface at the
desired point along the strappíng to selectively set the
effective J.ength of the strapping.

15. The clamp according to claim 14' wherein the
adjustnenè device includes a clasp having an open and

closable flap and the strapping ís wedged betseen the flap
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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 to claim 21, wherein the
sealing medium is either a rubber or polymeric based material. S  23. The clamp according to any 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, wherein the strapping is releasably connected to the
patch. 25.The clamp according to any one of claims 19 to 
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in a closed position and the abut¡nent surface, thereby
securing the effectÍve length of the strapping.

16. Ehe clamp according to elain 15, wherein tbe
clasp is configiured such that ühe flap contacts tÌ¡e
strapping passing through the clasp and tension ín the
strapping pulls the strapping in a direction through the
clasp thaË mo?es the fJ'ap Èoward Èhe abutuent, surface,
thereby wedging the sËrapping between the flap and the
abutment surface.

L7. The clamp according to any one of clains 1 to 16,
wherein the effective Length of the strappíng encírcleE at
J.east part of Èhe pipe and passes through the adjustment
devj-ce, and an end of thê sÈra¡rping extends fron ttre
adjustnent device and the effeetive lengËh can be reduced
by puJ.J.ing on the eud extending from the adjustment device
so as Èo sJ.ide the strapping through the adjustnent
devíce.

18. The cJ.anp according to any one of clains 1 to 17,
whereín the wra¡lping assembly is releasably connected to
the tensioníng device to all.ow the clamp to be installed
about the pipe.

19. [he clamp aceording to any one of claims 1 to 18,
wherein Ëhe claurp includes a patch for covering a rupture
in the pipe.

2Q. The clamp according to claim 19, wherein the
patch íncludes a resilíentJ.y f1exiJ¡le metal plate or band
that and can bend al¡out pipes of varíous diemeters.

2L. fhe clarrp accorùing to claim L9 or 2O, wherein
the patch incJ.udes a sealing mediun on ttre inside face of
the patctr to assist in creating a figuid or fluid tight
seal. when fit'ted to a pipe.
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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 effective length of the strapping,
the wrapping assemblies also having a single 25 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 30 number of the separate lengths of strapping of the clamp equals
the number of the tension devices of the clamp. 
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22. The clamp according to clai¡n 21, whereín the
seal.íng mediu:n ís either a rr:bber or pollnreríc based

materiaL

23. The clamp accordiuE to any one of claírns 19 Èo

22, v.lnerein the pateh' ot a part the=eof,r is
disconnecËal¡le of the e1amP.

10 24. lhe cl-amp aeeocding to any ose of claÍms 19 t'o
23, wberein the sÈra¡rpíng is releasably conneeËed to the
patch.

25. The cJ.amp accordiug'to any one of clai¡ts 19 to
15 24, w]¿exeín tl¡e strapping ís releasably connected to the

¡ratch by means of, a peg extending out¡rardly from the patch
that receúves a rínE for:sration at one end of Èlre

strapping.

20 26. The cl.anp according to any orre of claim"E L Eo 25 ,

r¡herein tlre eJ-arp comprises aË least two wrapping

assernblies each having the strappíng and the adjustrnent
deviee for adjusting the ef,trecti¡¡e length of the

sbrappíng', the vrrappíng assenblies also havíng a slngle

¡ratch for coveringr a fl¡pture in the pipe to which each

respective strappíng is releasably eonnected, and at least
trvo tensioning devices.

25

30

27 - lhe clamp accotdíuE to claim 26. wherein the

number of tt¡e separate lengths of strapping of the clamp

equals the nr:¡nt¡er of the Èension devices of Ll.e clanp.
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