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(57) Abréegée/Abstract:

A plug has a plug body having an upper face and a lower face and a deformable member having opposed pipe engagement ends.
A support structure Is carried by the plug body and spaced from the lower face. The support structure supports the opposed pipe
engagement ends of the deformable member. An actuator extends outward from the lower face of the plug body and is connected
to the deformable member. The actuator adjusts the distance of a central portion of the deformable member from the lower face of
the plug body to cause the engagement ends to move between a retracted release position and an extended engagement position.
The actuator Is actuated from the upper face of the plug body.
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ABSTRACT OF THE DISCLOSURE

A plug has a plug body having an upper face and a lower face and a deformable
member having opposed pipe engagement ends. A support structure is carried by the plug
body and spaced from the lower face. The support structure supports the opposed pipe
engagement ends of the deformable member. An actuator extends outward from the lower
face of the plug body and is connected to the deformable member. The actuator adjusts the
distance of a central portion of the deformable member from the lower face of the plug body
to cause the engagement ends to move between a retracted release position and an extended

engagement position. The actuator is actuated from the upper face of the plug body.
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TITLE
[0001] Plug with engagement members

FIELD

[0002] Plugs, such as cleanout plugs for a sewer cleanout, with engagement members.

BACKGROUND

[0003] Sewer cleanouts are generally pipes that connect to a sewer system. These pipes
are generally closed by attaching a threaded collar to the pipe, and screwing in a plug. If an
exterior collar is used, the final height must be determined prior to, for example, a cement
floor being installed. If an interior pipe threaded collar is used, this reduces the inner diameter

of the cleanout.

SUMMARY

[0004] There 1s provided a plug. The cleanout has a plug body has an upper face and a
lower face, and a deformable member havin g opposed pipe engagement ends. A support
structure 1s carried by the plug body and spaced from the lower face. The support structure
supports the opposed pipe engagement ends of the deformable member. An actuator extends
outward from the lower face of the plug body and is connected to the deformable member.
The actuator adjusts the distance of a central portion of the deformable member from the
lower face of the plug body to cause the engagement ends to move between a retracted release

position and an extended engagement position. The actuator is actuated from the upper face
of the plug body.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] These and other features will become more apparent from the following
_description in which reference is made to the appended drawings, the drawings are for the
purpose of illustration only and are not intended to be in any way limiting, wherein:

FIG. 1 is a side elevation view in section of a plug.

FIG. 2 is a side elevation view in section of an alternative plug.

FIG. 3 is a side elevation view in section of a further alternative plug.

FIG. 4 is a top plan view of a deformable member.

FIG. 5 is a top plan view of an alternative deformable member.
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FIG. 6 is a side elevation view in section of a plug with a top plate.

FIG. 7 is a partially transparent top plan view of the plug with a top plate.

DETAILED DESCRIPTION

[0006] A plug generally identified by reference numeral 10, will now be described with
reference to FIG. 1 through 7.

Structure and Relationship of Parts:

[0007] Referring to FIG. 1, plug 10 includes a plug body 12 with an upper face 14 and a
lower face 16. A deformable member 18 has opposed pipe engagement ends 20 and 22. A
support structure 24 is carried by plug body 12 and is spaced from lower face 16. Support
structure 24 supports opposed pipe engagement ends 20 and 22 of deformable member 18. In
the depicted embodiment, support structure 24 is a cylindrical wall that depends from lower
face 16 with opposed slots 26. Deformable member 18 extends through slots 26. Slots 26
prevent deformable member 18 from rotating, and also allows deformable member 18 to be
deformed, as will be described below. As a cylindrical wall, support structure 24 also carries
a seal 28 for sealing against the interior of a pipe 30. Seal 28 may be an O-ring seal, a rolling
O-ring seal, a gasket, or other seal known to those in the art. Alternatively, seal 28 may be

positioned against lower face 16 of plug body 12 to seal against pipe 30.

[0008] An actuator 32 extends outward from lower face 16 of plug body 12 and is
connected to deformable member 18. Actuator 32 adjusts the position of a central portion of
deformable member 18 to cause engagement ends 20 and 22 to move between a retracted
release position shown in FIG. 1 and an extended engagement position shown in FIG. 2.
Actuator 32 is actuated from upper face 14 of plug body 12. Preferably, actuator 32 is a
screw actuator that is manipulated by a wrench or screwdriver, as these are common tools and
structures. It will be understood, however, that other actuators that are known to those in the
art could be used if desired. As shown, actuator 32 extends through a sleeve 33 that is
attached to, or integrally formed with, plug body 12. It will be understood that plug body 12
may also be attached to, or integrally formed with, support structure 24.
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[0009] In the embodiment shown in FIG. 2, actuator 32 has a threaded travelling member
34 attached to deformable member 18. Actuator 32 includes a screw or bolt head 36 that can
be turned to cause travelling member 34 to move up or down. Travelling member 34 is
connected to deformable member 18, such as by being integrally formed, welding, or other
techniques. As travelling member 34 is drawn toward plug body 12, bolt head 36 is also
drawn toward actuator 32 such that bolt head 36 is sealed to body 12 by a seal 37. Tension
may be created between bolt head 36 and seal 37 if deformable member 18 is made form, for
example, spring steel. Referring to FIG. 1, a nut 39 may be secured to body 12, such that
actuator 32 is moved relative to body 12 as it is rotated. Deformable member 18 is carried at
a fixed position on actuator 32 between the release and engaged positions. Referring to F1G.
3, if deformable member 18 moves along actuator 32, a stop member 41 may be included to

prevent deformable member 18 from moving oft actuator 32.

[0010] The deformable member 18 may take various forms. Referring to FIG. 1,
deformable member 18 may be a bow-shaped piece that curves downward, or upward as
shown in FIG. 2. In the example shown in FIG. 1, deformable member 18 is set by causing
its central portion 19 to move away from plug body 12, whereas in the example shown in
FIG. 2, deformable member 18 is set by causing central portion 19 to move toward plug body
12. This examb]e also has the advantage that slots 26 do not need to have a bottom if
deformable member 18 is resilient. Referring to FIG. 3, deformable member 18 may also
have a more complex structure. Deformable member 18 may be made from a resilient
material, such as spring steel, or it may be a plastically deformable material. This latter
option would likely result in a single-use product. Other alternatives will be apparent. For
example, deformable member 18 may include substructures, such as hinges, that allow it to be
used in the manner prescribed above. Referring to FIG. 4, deformable member 18 may have
only two ends 20 and 22, or, referring to FIG. 5, it may have more than two ends, such as four

as shown. Referring to FIG. 4, engagement ends 20 and 22 may have a friction member,

such as a rubber grommet 38, or referring to FIG. 5, it may be a blade-like member 40 that

engages pipe 30 by cutting into it.

[0011] Plug 10 may have other features as well. Referring to FIG. 1, plug body 12 may

.......
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have a pressure release valve 43 that is sealed by a seal 45. Referring to FIG. 6 and 7, plug
10 may include a plug cover 42 that is removably attached to plug body 12 using screws 44.
This would be particularly useful, for example, if plug 10 were being installed in a roadway,
where plug cover 42 would be a steel plate, or if it is preferred to hide plug 10. While the
previous examples have the diameter of plug body 12 sufficient to cover pipe 30, in this
example plug body 12 may have a smaller diameter than pipe 30 while plug cover 42 is the

same diameter, or greater, to properly cover pipe 30.

Operation:

[0012] Referring to FIG. 1, plug 10 is inserted into a pipe 30 to be sealed. This may be a
sewer cleanout, for example, in which case it may be embedded in a cement floor. It may be
necessary to trim pipe 30, particularly when embedded in a cement floor. Plug 10 is inserted
until plug body 12 rests on top of pipe 30, or, if a cover plate 42 is used, as shown in FIG. 6,
until top face 14 of plug body 12 is flush with the top of pipe 30. In some embodiments, the
outer edge of plug body 12 may be tapered, in which case it may be desireable to cut a
corresponding taper in pipe 30 (not shown) In the depicted embodiment, as plug 10 is
inserted, O-ring seal 28 rools up support structure 24, and provides a seal between support
structure 24 and pipe 30.

[0013] As plug 10 is inserted, deformable member 18 isin a retracfed, release position.
This release may take many forms, such as those shown, or others that will be apparent to
those skilled in the art once the principles are understood. Once plug 10 is positioned as
desired, actuator 32 is actuated, such as by rotating bolt or screw head 36 if actuator 32 1s a
screw actuator. As actuator 32 rotates, threaded travelling member 34 is prevented from
rotating, such that it travels up or down actuator 32, such that deformable member 18 is
adjusted to an extended, engaging position, as shown in FIG. 6. As discussed above,
d'eformable member may be curved upward, downward, or other shapes. As depicted,
threaded travelling member 34 is held stationary by its attachment to deformable member 138,
which is prevented from rotating by support structure 24. Support structure has slots 26
through which deformable member 18 extends. Slots 26 prevent deformable member 18 from

rotating, and also allows deformable member 18 to slide through support structure 24 as its
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shape i1s changed, while allowing central portion 19 to move relative to ends 20 and 22. It
will be apparent that there will be some movement of ends 20 and 22 toward or away from
plug body 12 as central portion 19 is moved, however in the depicted embodiment, this will
be less than central portion 19. In some embodiments, it may not be a slot, it may be a notch
from the bottom, for example if deformable member 18 is made from spring steel and is
curved upward, since no support is required below deformable member 18. As ends 20 and
22 extend outward, they engage pipe 30, either by friction, or by cutting into the inner wall.
In either event, plug 10 is then secured in pipe 30. If cover plate 42 is used, it is then attached
to plug body 12 using screws 44.

(0014] When it ts desired to remove plug 10, cover 42 is removed if necessary, and
pressure release valve 43 may be opened to release any pressure that may have built up.
Actuator 32 1s then actuated in the opposite direction to move central portion 19 of
detormable member 18 and cause deformable member 18 to return to the retracted, release

position. Plug 10 may then be removed from pipe 30.

[0015] In this patent document, the word "comprising” is used in its non-limiting sense to
mean that items following the word are included, but items not specifically mentioned are not
excluded. A reference to an element by the indefinite article "a" does not exclude the
possibility that more than one of the element is present, unless the context clearly requires that

there be one and only one of the elements.

[0016] The following claims are to be understood to include what is specifically
illustrated and described above, what is conceptually equivalent, and what can be obviously
substituted. Those skilled in the art will appreciate that various adaptations and modifications
of the described embodiments can be configured without departing from the scope of the
claims. The illustrated embodiments have been set forth only as examples and should not be
taken as limiting the invention. It is to be understood that, within the scope of the following

claims, the invention may be practiced other than as specifically illustrated and described.
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What is Claimed is:

1. A plug, comprising:

a plug body having an upper face and a lower face;

a deformable member having opposed pipe engagement ends;

a support structure carried by the plug body and spaced from the lower face, the
support structure supporting the opposed pipe engagement ends of the deformable member;

an actuator extending outward from the lower face of the plug body and being
connected to the deformable member, the actuator adjusting the distance of a central portion
of the deformable member from the lower face of the plug body to cause the engagement ends
to move between a retracted release position and an extended engagement positioﬁ, the

actuator being actuated from the upper face of the plug body.

2. The plug of claim 1, wherein the actuator is a screw actuator having a threaded travelling

member attached to the deformable member.

3. The plug of claim 2, wherein the travelling member is integrally formed with the

deformable member.

4. The plug body of claim 1, wherein the actuator moves relative to the plug body, and the

deformable member is carried by the actuator.
5. The plug of claim 1, wherein the deformable member is resilient.

6. The plug of claim 1, wherein the retracted release position is arrived at by moving the

central portion of the deformable member toward or away from the plug body.

7. The plug of claim 1, wherein the support structure depends from the lower face, the
deformable member extending through opposed slots in the support structure.
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8. The plug of claim 7, wherein the support structure further supports a seal for sealing

against an interior of a pipe.

9. The plug of claim 1, wherein the engagement ends comprise a friction member for

engaging the pipe.

10. The plug of claim 1, wherein the engagement ends comprise a blade member for

engaging the pipe.
11. The plug of claim 1, wherein the plug body comprises a pressure release valve.

12. The plug of claim 1, further comprising a plug cover removably attached to the plug
body.

13. The plug of claim 12, wherein the plug body has a smaller diameter than a pipe to be
sealed, and the plug cover has a diameter equal to or greater than the diameter of the pipe to

be sealed.

14. The plug of claim 12, wherein the deformable member comprises two or more pipe

engagement ends.
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FIG. 1

FIG. 2
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FIG. 3
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FIG. 6

FIG. 7
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