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(57) Abréegée/Abstract:

An example shut-off device includes an upper valve body, and a lower valve body. The lower valve body connects to the upper
valve body to surround a section of a pipe to form a chamber therein. A cutting blade in the chamber Is tightening against the pipe
to cut through the pipe and at least partially seal an opening in the cut pipe. Following a repair to the pipe, the cutting blade may be
operated as a gate valve, opening to permit fluid flow through the pipe, and closing to at least partially restrict or fully stop fluid flow
through the pipe. Also disclosed is an emergency repair for a pipe including a sleeve housing configured to be opened and closed
around a portion of a pipe to be repaired, and a tightening mechanism configured to reduce an inner diameter and tighten against
the pipe to be repaired.
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(57) Abstract: An example shut-off device includes an upper valve body, and a lower valve body. The lower valve body connects to
the upper valve body to surround a section of a pipe to form a chamber therein. A cutting blade in the chamber 1s tightening against
the pipe to cut through the pipe and at least partially seal an opening in the cut pipe. Following a repair to the pipe, the cutting blade
may be operated as a gate valve, opening to permit thud flow through the pipe, and closing to at least partially restrict or fully stop
fluid flow through the pipe. Also disclosed 1s an emergency repair for a pipe including a sleeve housing configured to be opened and
closed around a portion of a pipe to be repaired, and a tightening mechanism configured to reduce an inner diameter and tighten
against the pipe to be repaired.
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SHUT-OFF DEVICE

GROSS REFERENCE TO RELATED APPLICATIONS
[0001]  This application claims the priority benefit of U.S. Provisional Patent
Application No. 62/157 170 filed May 5, 2015 for “Universal Post-Failute Shut-off
Rescue Device,” and U.S. Patent Application No. 15/143,872 filed May 2, 2016 for
“Shut-Off Device,” each hereby incorporated by reference in its entirety as though

fully set forth herein.

BACKGROUND

(00862} Pipes are commonly used in just about every home and commercial
and government buildings to carry water. Pipes and other conduits are also used in
many industries to carry other iquids and gases such as hydraulic lines in factories
and in heavy equipment. Millions of mites of pipes and conduits are part of our aging
infrastructure. .L.asfge' pipetines carry oif over huge distances 'Piipesi and other
conduits may become d‘amaged or break due 10 'fatigue, cormsioh, exposure 1o
elements and temperature differentials, as well as accidental or negligent damage
{e.g. hitting or inadvertently cutting into or through the pipe), or due fo any number of
other circumstances, even intentional sabolage. When pipes bweak; the resulting
damage, physical, environmental and often medical, from the water or other
substances carried by the conduit, can be extensive. '

{0003} Many products on the market today focus on preventing breakage or
leaks from occurring. As none of these are fail-proof however, with many safety
devices themseives suffering from faligue and ofher factors diminishing their
performance, breakages and leaks happen all the time. Sometimes the damages go
into catastrophic proportions, depending on the size and scope of the leak, type of
substance, infrastructure and distances involved, and how long it takes to shut off
the source or otherwise stop the ieak.

[0004] Figure 1 is a perspective view of an example shut-off device.
[0005) Figure 2 is an exploded perspective view of an example shut-off
device.
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{0006} Figure 3 is a front view of an example shut-off device.

{0007} Figure 4 is a top view of an exampie shut-off device.

[0008] Figure 3 is a side view of an example shut-off device.

[0009] Figures 6A-6C are side views illustrating operation of an example
shut-off device.

[0010] Figure 7 is a perspective view of another example housing (e.g.,
sleeve housing and/or valve housing) for a shut-off device.

DETAILED DESCRIPTION

[0011] A shut-off device is disclosed. An example shut-off device includes an

upper valve body, and a lower vaive body. The lower valve body connects to the
upper valve body to surround a section of a pipe {o form a chamber. A cutting blade
in the chambper is tightening against the pipe to cut through the pipe, and seal or at
least partially seal the opening in the cut pipe. Following a repair to the pipe, the
cutting blade may be operated as a gate valve, opening 1o permit fluid flow through
the pipe, and closing to at least partially restrict or fully stop fluid flow through the
pipe.

(0012} in an example, the shut-off device may be implemented as a universal
posi-failure shut-off rescue device. The shut-off device can be implemented to shut
off a section of pipe, e.g., 80 that a repair can be made. The shut-off device may be
operated to stop leakage and/or other spills from a conduit :-_(aiso referred 1o herein as
a “pipe’) ransporting a liquid or gas. The device may be operated even after all other
shut-off systems {e.g., valves) have failed.

{0013} in an example, the shut-off device is assenibled onto the pipe at &
desired location, e.g., upstream from the damage or point of fallure and then
operated {o cut through or sever the pipe while simultaneously closing the pipe to
restrict or altogether stop flow out of the pipe. In some cases another device may be
assembied onto the pipe downstream to prevent backflow.
[0014) Foliowing repair, the shut-off device can be operated to restore normal
fiow in the pipe. in an example, the shut-off device can remain in place after the pipe
nas been repaired, and opsrated as 3 gate valve, e.g., 1o allow and o stop fluid flow
within the pipe.
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[0015] The shut-off device may be implemented to slow or even entirely stops
leaks (including small leaks, spilis, and even entire blowouts). The shut-off device
can be implemented with any of a wide variety of different types and/or sizes of pipe,
including but not timited to, hoses, waterlines, gas lines, oil pipes and pipelines,
above ground, subsurface, and/or in submarine environments,

100186] Betfore continuing, it is noted that as used herein, the terms “incCludes”
and “including” mean, bhut are not limited 10, “includes” or “including” and "mcludes at
feast” or “including at least.” The term “based on” means "pased on” and "based at
least in parf on.” The term “Dipe” 18 not linvted in scope. That is, the shut-off device
dascribed herein may be used with any type or size pipe or other conduit. '
[0017] Figure 1 is a perspective view of an example shut-off device 10
Figure 2 is an exploded perspective view of the example shut-off device 10 shown in
Figure 1. It is noted that components shown in Figure 2 are flustrated in an exploded
necessarily detachable, That is, muiliple of the components may be formed as &
single unit, such as variocus components of the valve housing {e.g., the upper valve
bady 14 and various componenis of the lower valve boady 16). Assembly of the
device will be well understood by those having ordinary skii in the art after pecoming
familiar with the teachings herein.

10018] The example shut-off device 10 shown in Figures 1 and 2 includes a
valve body 12 having an upper vaive body 14, and a lower valve body 16. The lower
upper body 14 and the lower valve body 16 can be assempled {ogether arcund 8
section of a pipe 1 and form a chamber 18 {visible in Figure 2) within the vaive Hogy
12.

[0018] A cutting blade 20 is provided in the chamber 18. in an example, the
size of the cutting blade 20 is larger than twice the diameter of the pipe 1. Such a
configuration enables the cutling blade 20 to perform both a cutting function and a
biocking or sealing funchon.

[0020] in an exampie, the chamber 18 is sized 10 retain the cutling blade 20
and permit movement therein, without being over-sized. This is because fluid may
flow into the chamber 18 and it is desired to let as little fluid into the chamber 18 as
possidle.
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[o021] In another example, the chamber 18 is sized to accommodate the
cutting blade 20. For example, the chamber 18 may be enlarged 1o accommodate
other structure, such as an internal block {(not shown) and/or instaliation of drij\;’ing\
assembly (e.g., gears, not shown) for the cutfing blade 20. The size of chamber 18
may be COnﬁgured based on various drive options for the cutting blade, such as but
not limited {0, mechanical, electrical, hydraulic, and/or pneumatic drive assemblies
{€.g., gears, motors, pistons, eic.).

Turning the handle 22 rotates the threaded lead screw 24 through threaded biock or
nut 26, The threaded block 26 serves o brace the threaded lead screw 24 and
cause the cutling blade 20 move up or down within the chamber 18.

{0022] In an exampie, the culling blade 20 may be operated by handle 22.

{0023] in an exampie, the cutting blade 20 may be tighiened with sufficient
downward pressure so as {o cut through the pipe 1. in anocther exampie, the cutting
blade 20 may be tightened to provide pressure against the outer penmeter of the
pipe 1, and then the shut-off device 10 may be rotated about the pipe while
continuing to apply pressure fo the biade (g8.g., by rotaling handie 22} to cut through
the pipe 1. |

[0024] Cutting through the pipe 1 at least partiaily seals the open end in the

pipe 1 that was formed by cutting the pipe 1. In an example, the cutting blade 20

""""

seals against the open end of the pipe 1 {o siow or stop fluid flow. In another
exampie, fiuid from the pipe 1 may leak or flow into the chamber 18 and is sealed
within the chamber 18. As such, the shut-off device 10 slows or altogether stops fluid
fiow from the opening in the pipe 1.

[0025] in an example, the shut-off device 10 includes a first valve clamp 28a
1o secure the upper valve body 14 to the lower valve body 16. A second valve clamp
28b secures the opposite side of the shut-off device 10.

(0026} A first flange bearing 30a may be provided as a seal between the first
vaive clamp 28a and the pipe 1. A second flange bearing 30b seais the second valve
clamp 28b and the pipe 1 on the opposite side. The first and second flange bearings
28a and 28b form a sleeve housing. The first and second flange bearings 28a and
28b may have an upper portion and a lower portion $o that the flange bearings can
be assembied onto the pipe 1. Another example sieave housing is shown in Figure
7.
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[o027] The example first flange bearings 28a and 28b may include a seat 328
and 32b, respectively. The seat 32a and 32b may be a rubber, gasket, or other
pliable material provided on the swrface that is in contact with the pipe 1, or
therebetween. The seat 32a and 32b provides a seal against the pipe 1, and may
also aid in retaining the shut-off device 10 in position on the pipe 1, e.q., during a
cutting operation and/or after the pipe 1 is cut and pressure builds up due 1o the fluid
being released info the chamber 18, As such, the seat 328 and 32b serves as a seal
and/or as a pressure side retainer ring to preverit the section of the pipe from sliding
relative {o the shut-off device 10.

{00281 Although not shown, other seals {eg gasket, washer, or O-ing) may
aiso be provided. An exampie can be seen by the end-view of O-rings 40a and 40b
seen in the cross-sectional view of Figures BA-6C. These seais can be readily
implemented with the shut-off device 10 by one having ordinary skill in the art after
becoming familiar with the teachings herein, in order fo better seal the shut-off
device 10 against leaks.

10029] Figure 3 is a front view of an example shut-off device 10. Figure 4 is 3
wp view of an exampie shid-off device 10. The shut-off device 10 includes a cutting
blade 20 nstalled in a housing. The housing may include separate portions which
may be connected, e.g., by fastener (not shown) to form an integrated single unit.
The "spiit” configuration of the housing enables the shut-off device 10 {o be
separated and assembied onto the pipe 1.

{0030} it is noted that the assembled -mmpanentsm*me .;.h-w'sihg may be any
size, shape, and/or other configuration. The specific configuration may be basad on
design consideration, such as but not limited to the size of the pipe (e.g., pipe
diameter), In general, the assembled components on the pipe 1 should form a tight
fit between the shut-off device 10 and the pipe 1.

{0031} Before continuing, it should be noted that the examples described
above are provided for purposes of ilustration, and are not infended 10 be imiling.
Other devices and/or device configurations may be utiized {o carry out the
operations described herein. Various other configurations of the shut-off device 10
are aiso contempiia‘ted,_ as wilt be apparent to those having ordinary skill in the art
after becoming familiar with the teachings herein.



CA 02982265 2017-10-06

WO 2016/179375 PCT/US2016/030955
143

[0032] By way of illustration, the shut-off device 10 may include & cutting
wheel, The blade is operable {0 cut through the pipe {e.g.. by rotating the wheet o
slicing straight through with the blade) sufficiently to cut through the entire pipe and
thereby shut-off flow. In an example, the entire culting wheel, including the housing,
rotates around the pipe, cutting the pipe, thereby covering the entire opening of the
pipe with the gate valve {or any vaive or other mechanical device}, and consequently
shutling off the flow,

{0033] it is noted ihat the assembled device may be configured based at least
in part on the diameter of the pipe, e.9., o provide a tight fit while stilf enabling the
cutting whesel 10 rotate about the pipe 1. |

[0034] By way of further flustration, the shut-off device 10 may be configured
for low-pressure environments {(e.g., fuid fow within the pipe of about 50-70 psi),
such as is typical in household water pipes. An exampie configuration includes a
larger chamber 18. That is, the chamber 18 is not as fight surrounding the blade 20
as it may be in a higher pressure environment, In an example, the chamber 18 may
pe configured large enough to receive an internal block {not shown), which can be
forced against the pipe 1 during cutling. in this embaoadiment, a low flow {e.q..
dripping) may be observed after severing the pipe. But this typically is not expected
to impact the repair work on the pipe 1.

[0035] Regardiess of the specific configuration of the shut-off device 10, it
may be implemented to prevent leakage at a damaged portion of the pipe 1, as
shown in Figure 5. Figure 5 is a side view of an example shut-off device. in this
exampie, flow is coming from a source {e.g., the city water pipes) as iliustrated by
arrow 3, and headed downstream (e.g., toward a sink faucet) as illustrated by arrow
4.

[0036] in an example, the shut-off device 10 can be assembled in close
proximity, upstream from the damaged area 2a of the pipe 1. For exampie, the shut-
off device 10 may be assembled in close proximity when the pipe 1 is damaged but
not leaking.

{6053?} in another example, where the pipe is leaking from the damaged area,
the shut-off device 10 can be assembled over the damaged portion 2a of the pipe 1.
That is, the first valve clamp 28a and first flange bearing 30a may cover a leak from
the damaged portion 2b o stop the leak in the short term, while the cutting blade 20
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is operated. After the cutting blade 20 has cuf through the pipe and is blocking flow 3
{e.g.. SerVing as an emergency gate vaive), the first valve clamp 233 and hrst flange
bearing 30a may be removed from the shut-off device 10 and the damaged portion
2b repaired.

{0038}' Following stoppage (or slowing} of the leak, the sleeve housing beyond
the “valve” that has been formed, may be opened ndepsendently 1o remove the
damaged pipe s0 that g new pipe can be inserted and instalied. This porlion of the
sleave housing can then be closed again and the gate valve can be re-opened and
re-closed as needed {e.g., as an emergency gate valve) to resume normal flow and
16 control volume and pressure of the flow in the repaired pipe. In an example, the
gate valve cannot be removed and reused, thereby mainiaining the integrity of the
original installation.

[00339] in another exampie, where the pipe 8 not going to be repaired, the
shut-off device 10 can be assembled direclly over the damaged portion 2¢. In {his
example, the damaged portion 2¢ of the pipe 1 remains in the body of the shut-off
device 10. it may be seifgealing. intemally sealed of by fightening a lever
COIMpression clamp.

{00407 in an example, the shut-off device 10 may be operated {0 shut flow
even after all other shut-off systems {e.g., vaives) have failed. In addition, the shut~
off device 10 can remain in place and serve as a gate valve itself. That is, the culting
blade can be opened {o permit fluid flow through the pipe 1, and closed to af least
partiaily restrict or fully stop fluid flow through the pipe 1. These and other operations
will be discussed in more detadl below with reference to the illustration shown in
Figures 6A-6C.

[0041] Figures BA-6C are side views illustrating operation of an example
shut-off device 10. In Figure A, the upper and lower portions of the shut-off device
10 may be assembled around the pipe 1. In an example, the shut-off device 10
provides a stalionary sleeve housing which can be wrapped around the pipe in &
sealed manner. This may be achieved by either a hinged or clamp-like or other
overlapping or bolted configuration, which is attached around the pipe below the
failure point, to seal and retain the pipe adjacent the leak. For example, the shut-off
device 10 may be bolted {or otherwise fastened) fogether to provide a sealing
sutrface on the pipe sections. Seats 32a and 32b (Figure 2) and/or refainer rings (not
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shown) may be provided fo reduce or atogether eliminate the slide out tendency of
pipe ends.

{0042} Atter assembling the shut-off device 10 at the desired location on the
pipe 1, the cutting blade 20 may be operated to cut through the pipe 1 (e.g., either by
rotation or uni};-difréc:tional' force through the pipe 1), and close off the opening that
has been cut, as illustrated by arrow 50a. The shut-off device 10 is configured 1o
simidtanecusiy stop a leak {e.q., by assembling over the leak) and serve as a segled
gate vaive by shutting off the flow within the pipe and prevent further leaking from the
seated within poriion 18’ of the chamber 18.

(00431 in an example, the housing sleeve on either side of the segled gste
valve is configured {o be assembled independently, and can thus be removed o
repair the pipe section after flow has been shut off by the cutling blade 20. That is,
the shut-off device 10-fully depressurizes the damaged section of the pipe and can
either seal the flow, or at least dampen flow to a minimal level that enables the valve
clamp 28a and/or 28b and flange bearing 30a and/or 30b to be removed and the
pipe repared.

§0044] Following stoppage {or slowing} of the leak, the sleeve housing beyond
the “valve™ that has been formed, may be opened independently fo remove the
damaged pipe s0 thal a new pipe can be inserted and mnstatied. iy an exampte, the
vaive clamp 28a andior 28b and flange bearing 30a and/or 30b can then be closed
again and the cutling blade 20 implemented as a gate valve. Of course, the pipe
does not need 10 be repaired, and can remain either within the chamber 18 or sealed
by the valve clamp 28a and/or 28b and flange bearing 30a andfor 30b.

[G045] The gate valve can be opened {e.g., In the direction of arrow 50b in
Figure 88) to resume normal flow and, partially or fully closed (e.g., in the direction of
arrow 50a in Figure BA) to conirol volume and pressure of the flow in the pipe 1, as
flustrated in Figure BB (closed) and Figure 6C {open). it is noted that the term "gate
vatve” s not limited {o any particular type of vaive, and other valves may aisc be
implemented. In an-example, the gate valve cannot be removed and reused, thereby
maintaining the integrity of the original instatation.

[0046] The operations shown and described herein are provided to illustrate
exampie impiemeniations. The operations are not limited {o the ordering shiown. Still
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other operations may also be implemented. By way of ilustration, the device may be
configured for use on large industrial size pipes (e.g., ol and gas pipelines). In an
'ex'am-pz.é, the device may be operated by robolics or a8 an allachment to other
equipment {a.g., front loaders or large excavating machines).

100473 Figure 7 is a perspective view of another example housing {e.q.,
sleeve housing and/or valve housing; for a shiut-off device. it is noted that the sleeve
housing (e.q., as shown in Figure 7 or otherwise ) may be implemented by {iself. That
is, the sleeve housing can be tightenad around a damaged portion of a pipe to seal
the pipe without anything further being implemented. In another example, the sleeve
housing {e.9., as shown in Figure 7 or otherwise) can be implemented with the cut-
off housing descrbed above. That g, the sleeve housing may be ulllized to
temporarily “patch” a leak untit the cut-off housing can be installed and shutl oif the
water suppiy.

(0048} The sleeve housing shown in Figure 7 may be configured as a quick-
release lever and/or buckie assembly. The sleeve housing can be opened and
clased to provide a compression clamp. in an example, the sleeve housing includes
a hardened outside (e.g., plastic or other matenial} and a pliahie inside {e.g., rubber,
foam, etc.}. The sleeve housing shown in Figure 7 may be used instead of the first
and second flange bearings 28a and 28b to form a sleeve housing. The sleeve
housing may be hinged on one side and clamped on the other end (e.g., about 180
degrees apart from the hinge), or clamped on hoth ends.

{O043] it is also noted that the clamp configuration shown in Figure 7 may aiso
be impiemented for the valve housing {(e.g., the upper vaive body 14 and various
components of the lower valve body 16 in Figure 1). That is, the valve housing itself
may be configured as a quick release lever/buckle compression clamp. The valve
housing may be configured as a quick-release lever andfor buckie assembly. The
vaive housing can be opened and closed to provide a compression clamp.

100454} in an exampie, the Figure 7 compression assembly {f.e., implemented
as the valve housing or the housing for the valve itself; or as a sieeve housing), has ’
a hardened outside (e.g., plastic, metal, or other hard material) and a pliable inside
(e.g. rubber, foam, etc.), and a somewhat flexible configuration. In an example, the
compression assembly may be spread open just sufficiently to surround a pipe and
then closed via the quick-reiease lever and/or buckle and/or any other suilable
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clamping mechanism, In another example, the compression assembly may be
hinged on one side and ciamped on the other end {(e.q.. aboul 180 degrees apart
from the hinge}, or clamped on both ends. In an example the housing may be a one-
piece overlapping housing, in another example it may have the buckle and/or fever
of other suitable compression closure recessed in a channef to accomplish a fiush
configuration.

10051} in an example, the quick-release lever and/or buckie assembly may
pipe as the lever s actuated. However, any suitable ¢lamping mechanisim may be
implemented, and is not limited 1o the quick-release lever and buckie assembly
shown in Figure 7. For example, the bolts shown in previous drawings may also be
uttlized, wherein tightening the bolis tightens the housing about the pipe.

0052} in another exampie, the sleeve housing of rigure 7 may be
implemented by itself as a quick repair for broken pipes. This example is best
implemented for low pressure flow pipes, such as the common household pipes. it
could also be used as a shut-off device for small diameter pipes.

f0053] it s noted that the examples shown and descriped are provided for
purposes of ilustration and are not intended o be limiting. Stll other examples are
also contemplated.
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CLAIMS

1. A shut-off device, comprising:

an upper valve body; H

a lower valve body, the lower valve body connecting to the upper valve body
to surround a section of a pipe to form a chamber therein; and '

a cutting blade in the chamber, the cutting blade tightening against the pipe to
cut through the pipe and at least partially seal an opening in the cut pipe.

2. The shut-off device of claim 1, wherein the cutling blade seals within the
chamber {0 slow or altogether stop fhid flow within the pipe.

3. The shut-off device of claim 1, further comprising & first valve clamp to secure
upper valve body to the lower valve body.

4. The shut-off device of claim 3, further comprising a first flange bearing to seal
between the first valve clamp and the pipe.

5. The shut-off device of claim 4, wherein the first flange bearing has an upper
portion and a lower portion,

6. The shut-off device of claim 5, further comprising 2 seat in the first flange
pearing to engage against the pipe.

7. The shut-off device of claim 3, further comprising a second valve clamp to
secure upper valve body to the fower valve body.

3. The shut-off device of claim 7, further comprising a secaond flange hearing (o
seal between the first valve clamp and the pipe.

Y. The shut-off device of -rciaﬁimg 8, wherein the second flange bearing has an
upper portion and a tower portion.
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10.  The shut-off device of claim 8, further comprising a seat in the second flange
bearing to engage against the pipe.

11.  The shut-off device of claim 1, further comprising a lead screw to open and
close the cutting blade.

12, The shut-off device of claim 1, wherein the cutting blade is a gate valve,
opening to permit fluid flow through the pipe, and closing to at least partially restrict
of fuily stop fluid flow through the pipe.

13. A shut-off device to restrict fiuid flow in a pipe, the shut-off device comprising:
a body configured to surround a section of a pipe: '
a chamber formed within the body about the section of the pipe; and
a cutling device operable within the chamber to cut the pipe, wherein fluid
from the cut pipe is at least partially retained against leakage within the chamber,

14.  The shut-off device of claim 13, wherein the body has an upper valve body
and a lower vaive body.

15.  The shut-off device of claim 14, further comprising a valve clamp fo secure
e upper valve body to the lower valve body.

16.  The shut-off device of claim 15, further comprising a flange bearing between
the valve clamp and the pipe.

17.  The shut-off device of claim 16, further comprising a seat in the flange bearing
fo engage against the pipe.
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18.  Anemergency repair for a pipe, comprising:
a steeve housing configured to be opened and closed around & portion of
damaged pipe;
to form a compression clamp against the portion of damaged pipe;

whergin the siesve housing has a hardened outside and a pliable inside to
seal a leak in the portion damaged pipe.

19.  The shut-off device of claim 18, further comprising a vaive housing with a.
buckie closure, the valve housing having:

a cutling body configured to surround a section of the pipe;

a sealed chamber formed within the culling body about the section of the
pipe; and

a cutting device operable within the sealed chamber to cut the pipe, wherein
fluid from the cut pipe is at least parfially retained against leakage within the sealed
chamber; and

a handie to open and close the cutting device, thereby forming the gate valve,

20. The shut-off device of claim 18, further comprising an upper section of the
sleeve hcusing and g lower section of -t'hje sieeve housing, wherein the upper section
of the sieeve housing and the lower section of the sleeve housing clamp around the
damaged pipe by a buckie closure.
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