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Description

Cross reference to related applications

[0001] This application claims the benefit under Title
35,U.S.C. §119(e) of U.S. Provisional Patent Application
Serial No. 62/460,949, filed on February 20, 2017, and
of U.S. Provisional Patent Application Serial No.
62/489,622, filed on April 25, 2017, each entitled HOLE
FORMER WITH GASKET LOCATING FEATURES FOR
CAST MANHOLE STRUCTURES, the disclosures of
which are expressly incorporated by reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention.

[0002] The present invention relates to gaskets that
are cast in place within the openings of structures such
as manholes of the type used in underground water sys-
tems to provide a sealing connection between the man-
hole and a pipe that is connected to the manhole. In par-
ticular, the present invention relates to a hole former for
supporting and locating a gasket with respect to a form
structure during casting of the structure.

2. Description of the Related Art.

[0003] Underground water systems, such as sewers
and storm water systems, include underground struc-
tures such as manholes that are used to facilitate pipe
junctions and to provide physical access points to the
systems. These structures are typically made of con-
crete, and gaskets are used to seal connections between
pipes and openings in the structures. In order to locate
and support a gasket during casting of the gasket within
an opening in the wall of the structure, a hole former, or
casting mandrel assembly, is used. Hole formers have
smooth, substantially cylindrical outer walls upon which
an annular gasket is fitted to hold the gasket in place
during the casting process by which the gasket is em-
bedded within the cast structure.

[0004] One challenge with the foregoing construction
is that it may be possible for the gasket to move or shift
slightly with respect to the hole former, such as during
the setup of the form structure and/or during the casting
process due to the pouring or loading of the concrete, for
example, potentially mislocating the gasket in the cast
structure.

[0005] Additionally, if the cast structure is cylindrical,
the wall in which the gasket is cast will be curved, such
that the hole former itself may not be a geometric cylinder
with straight, parallel end walls but rather may be shaped
with a compound curvature. It is difficult to locate a cy-
lindrical, annular gasket to conform to such hole formers
as the inherent material properties of the flexible gasket
tend to bias or return the gasket to its nominal cylindrical,
annular shape.
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[0006] What is needed is an improvement over the
foregoing.

SUMMARY OF THE INVENTION

[0007] The present invention provides a hole former
forusein casting a gasket within an opening of a structure
of the type used in underground water systems, such as
a manhole. The hole former includes a body defining a
central axis and an outer peripheral surface, with at least
one gasket retention element projecting radially outward-
ly from the outer peripheral surface to interface with a
corresponding locating feature of the gasket. In this man-
ner, axial shifting or movement of the gasket with respect
to the hole former is restricted, thereby positively locating
and retaining the gasket on the hole former before and
during the casting process. The hole former may have a
compound curvature, with the gasket retained around
the periphery of the hole former in a compound curved
configuration.

[0008] In one form thereof, the present invention pro-
vides a hole former for use in casting a gasket within an
opening of a structure, including a body defining a central
axis and including a substantially cylindrical outer periph-
eral surface having a length extending parallel to the cen-
tral axis, the outer peripheral surface disposed at a first
radial extent from the central axis; and atleast one gasket
retention element projecting outwardly beyond the outer
peripheral surface to a second radial extent from the cen-
tral axis, the second radial extent greater than the first
radial extent.

[0009] The body of the hole former may include first
and second opposite end faces disposed perpendicular
to the central axis, the first and second end faces curved
along concentric arcs defined by respective aligned radii
extending from a common second axis perpendicular to
the central axis.

[0010] The body of the hole former may include at least
one gasket retention element interface, each gasket re-
tention element associated with a corresponding gasket
retention element interface.

[0011] At least one of the gasket retention element in-
terfaces may include a hole in the substantially cylindrical
outer peripheral surface, and at least one of the gasket
retention elements may be an end of a spring clip, the
end projecting through the hole outwardly beyond the
outer peripheral surface to the second radial extent. At
least one of the gasket retention element interfaces may
include a pair of holes in the substantially cylindrical outer
peripheral surface, and at least one of the gasket reten-
tion elements may be a pair of ends of a spring clip, the
ends respectively projecting through the pair of holes out-
wardly beyond the outer peripheral surface to the second
radial extent.

[0012] The hole former may further include an annular
gasket received on outer peripheral surface, the gasket
mechanically interfacing with a respective the gasket re-
tention element, whereby movement of the gasket with
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respect to the outer peripheral surface of the hole former
along a direction of the axis is restricted.

[0013] The gasket may include atleast one recess en-
gaging a respective gasket retention element, whereby
movement of the gasket with respect to the outer periph-
eral surface of the hole former along a direction of the
axis is restricted.

[0014] The hole former body may include an outer wall
having a first diameter and defining the outer peripheral
surface, the outer wall defining a stepped region having
a second, lesser diameter than the first diameter, and
the stepped region extending partially around the outer
periphery of a lower portion of the hole former.

[0015] In another form thereof, the present invention
provides a gasket and hole former assembly for use in
casting a gasket within an opening of a structure, includ-
ing a hole former, including a body defining a central axis
and including a substantially cylindrical outer peripheral
surface having a length extending parallel to the central
axis, the outer peripheral surface disposed at a first radial
extent from the central axis; and at least one gasket re-
tention element projecting outwardly beyond the outer
peripheral surface to a second radial extent from the cen-
tral axis, the second radial extent greater than the first
radial extent; and an annular gasket received on outer
peripheral surface, the gasket mechanically interfacing
with the gasket retention element, whereby movement
of the gasket with respect to the outer peripheral surface
ofthe hole formeralong a direction of the axis is restricted.
[0016] The gasket may include atleast one recess en-
gaging a respective gasket retention element, whereby
movement of the gasket with respect to the outer periph-
eral surface of the hole former along a direction of the
axis is restricted.

[0017] The body of the hole former may include first
and second opposite end faces disposed perpendicular
to the central axis, the first and second end faces curved
along concentric arcs defined by respective aligned radii
extending from a common second axis perpendicular to
the central axis.

[0018] The body of the hole former may include at least
one gasket retention element interface, each gasket re-
tention element associated with a corresponding gasket
retention element interface.

[0019] At least one of the gasket retention element in-
terfaces may include a hole in the substantially cylindrical
outer peripheral surface, and at least one of the gasket
retention elements may be an end of a spring clip, the
end projecting through the hole outwardly beyond the
outer peripheral surface to the second radial extent. At
least one of the gasket retention element interfaces may
include a pair of holes in the substantially cylindrical outer
peripheral surface, and at least one of the gasket reten-
tion elements may be a pair of ends of a spring clip, the
endsrespectively projecting through the pair of holes out-
wardly beyond the outer peripheral surface to the second
radial extent.

[0020] The body of the hole former may include an out-
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er wall having a first diameter and defining the outer pe-
ripheral surface, the outer wall defining a stepped region
having a second, lesser diameter than the first diameter,
and the stepped region extending partially around the
outer periphery of a lower portion of the hole former.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above mentioned and other features and
objects of this invention, and the manner of attaining
them, will become more apparent and the invention itself
will be better understood by reference to the following
description of embodiments of the invention taken in con-
junction with the accompanying drawings, wherein:

Fig. 1 is a partial sectional view of an underground
structure including a gasket cast within an opening
of the structure and forming a seal with a connecting
pipe;

Fig. 2 is a first perspective view of a hole former;
Fig. 3is a second perspective view of the hole former
of Fig. 2;

Fig. 4 is a perspective view of a spring clip;

Fig. 5is a perspective view of the hole former of Figs.
2 and 3, illustrating the installation of the spring clips
of Fig. 4;

Fig. 6 is a partial sectional view of a portion of the
hole former, with a gasket fitted over the hole former
and showing engagement of ends of the spring clip
within a annular recess of the gasket.

Fig. 7 is a perspective view of the hole former and
gasket fitted over the hole former, showing the com-
pound curved shape of the hole former and gasket;
Fig. 8A is a vertical sectional view of the hole former
and gasket mounted within a form assembily;

Fig. 8B corresponds to Fig. 8A, and is a horizontal
sectional view of the hole former and gasket mount-
ed within a form assembly;

Fig. 9 is a sectional perspective view of the arrange-
ment of Fig. 8A, with the form walls and hole former
removed and showing the folding of the sealing por-
tion of the gasket from a casting configuration to a
sealing configuration;

Fig. 10is a sectional perspective view of the arrange-
ment of Fig. 9, showing the sealing portion of the
gasket folded into a sealing configuration, and further
showing the approach of a pipe toward the gasket
to form the sealed connection of Fig. 1;

Fig. 11A is first fragmentary perspective view of a
hole former according to an alternate embodiment,
showing a gasket retention element in the form of a
plunger device including a plunger element in an ex-
tended position;

Fig. 11B is a second fragmentary view of the hole
former of Fig. 11A, showing the plunger element in
a retracted position;

Fig. 12A is first fragmentary perspective view of a
hole former according to an alternate embodiment,
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showing a gasket retention element in the form of a
blade/slide device including a blade in an extended
position;

Fig. 12B is a second fragmentary view of the hole
former of Fig. 12A, showing the blade in a retracted
position;

Fig. 13A is first fragmentary perspective view of a
hole former according to an alternate embodiment,
showing a gasket retention element in the form of a
cam member including a cam portion in an extended
position;

Fig. 13B is a second fragmentary view of the hole
former of Fig. 13A, showing the cam portion in a re-
tracted position;

Fig. 14A is first fragmentary perspective view of a
hole former according to an alternate embodiment,
showing a gasket retention element in the form of
bar in an extended position;

Fig. 14B is a second fragmentary view of the hole
former of Fig. 14A, showing the bar in a retracted
position;

Fig. 15 is a perspective view of a hole former accord-
ing to an alternate embodiment, showing gasket re-
tention elements in the form of rope pieces;

Fig. 16 is a perspective view of a hole former accord-
ing to an alternate embodiment, showing a gasket
retention element in the form of a length of rope dis-
posed within a groove;

Fig. 17 is a perspective view of a hole former accord-
ing to a further embodiment;

Fig. 18 is a side view of the hole former of Fig. 17;
Fig. 19A is a perspective view of a hole former ac-
cording to a further embodiment;

Fig. 19B is a fragmentary view of a portion of Fig.
19A;

Fig. 19C is a fragmentary view of another portion of
Fig. 19A;

Fig. 20A is a sectional view of a manhole with em-
bedded gasket, further showing approach of a pipe
toward the gasket;

Fig. 20B is a continuation of Fig. 20A, further showing
initial engagement of the pipe with the gasket;

Fig. 20C is a continuation of Fig. 20B, showing full
engagement of the pipe with the gasket;

Fig. 21 is a perspective view of a hole former with
attached gasket;

Fig. 22 is a sectional view of the hole former and
gasket, taken along line 22-22 of Fig. 21, and further
showing an outer form wall;

Fig. 23 is a perspective view of a gasket and hole
former according to a further embodiment; and

Fig. 24 is afragmentary view of a portion of the gasket
and hole former of Fig. 23.

[0022] Corresponding reference characters indicate
corresponding parts throughout the several views. The
exemplifications set out herein illustrate embodiments of
the disclosure and such exemplifications are not to be
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construed as limiting the scope of the invention in any
manner.

DETAILED DESCRIPTION

[0023] Referring to Fig. 1, a portion of an underground
structure is shown as a manhole 20 of the type typically
used with an underground water system such as sewer
or storm water system, for example. Manhole 20 is made
of a cast material, typically concrete, though may also be
formed of other castable or settable materials such as
rigid plastics, for example. Still further, manhole 20 may
be made of a composite structure of incrementally lay-
ered material, such as fiberglass, for example.

[0024] Manhole 20 may have a cylindrical outer profile,
as shown in Fig. 1, including a single, curved cylindrical
vertical wall 22 together with a horizontal base wall and
a riser assembly (not shown) extending upwardly from
manhole 20 to street level grade. Alternatively, manhole
20 may include one or more flat vertical walls and/or a
combination of flat walls and curved walls. Manhole 20
includes one or more openings 26 within its wall or walls
within which an annular gasket 28 is cast, as described
below.

[0025] Gasket 28 is used to form a watertight, sealing
connection between the outer surface of a pipe 30 and
the manhole 20. Exemplary gaskets for forming such
sealing connections, as well as methods of casting such
gaskets within concrete structures and effecting sealing
connections between pipes and the structures using such
gaskets are described in U.S. Patent No. 4,916,799 and
U.S. Patent Application Publication No. 2005/0167975,
each assigned to the assignee of the present invention,
the disclosures of each are expressly incorporated herein
by reference.

[0026] Gasket 28 is made of a flexible, resilient and
compressible material such as a natural or synthetic rub-
ber or other synthetic polymeric materials such as ther-
moset polymers, for example. Typically, gasket 28 is pro-
duced by extruding the gasket as a linear cross-section,
followed by cutting to a desired length, forming into an
annular, cylindrical configuration, and sealing the oppo-
site ends to one another via a heat set or splicing method.
In this manner, gasket 28 has a nominal shape which is
annular and cylindrical, and the inherent properties of the
flexible, resilient material of gasket 28 will tend to return
gasket 28 to its nominal annular, cylindrical shape when-
ever gasket 28 is deformed from such shape due to ex-
ternal forces.

[0027] Referring to Figs. 2 and 3, a hole former 40 ac-
cording to the present invention is shown, which may be
made of a rigid plastic material, fiberglass or a metal such
as aluminum, for example. Hole former 40 generally in-
cludes a substantially cylindrical body 42 defining a cen-
tral axis A and including a substantially cylindrical outer
wall 44 having an outer peripheral surface 46. Outer pe-
ripheral surface 46 has a length dimension L extending
substantially parallel to the central axis A, between first
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and second opposite faces F, and F,, or ends, of body
42 of hole former 40. In some embodiments, outer wall
44 of hole former 40 may not be exactly cylindrical, but
rather may be disposed at a small or shallow angle, such
as less than 3 degrees, from central axis A4, in order to
facilitate removal of hole former from a form assembly
after the casting process. This angle may be as little as
0.5 degree, 1 degree, or 3 degrees, or as great as 5 5
degrees, 7.5 degrees, or 10 degrees, or within any range
defined between any two of the foregoing values, such
as 0.5 to 10 degrees, 1to 7.5 degrees, or 3 to 5 degrees,
forexample. Thus, as used herein, the term "substantially
cylindrical" as used in connection with hole former 40
and its outer wall 44, encompasses cylindrical, i.e., par-
allel to central axis A4, as well as any angle deviating
from parallel to central axis A by a relatively small or
shallow angle, typically less than 10 degrees.

[0028] First and second opposite faces F, and F, are
disposed perpendicular to central axis A;. Hole former
40 may also include one or more support ribs 47, wherein
the internal area of hole former 40 within outer wall 44
and between first and second opposite faces F4 and F,
may be substantially hollow for a weight reduction and/or
material savings.

[0029] In one embodiment (not shown), first and sec-
ond opposite faces F; and F, are straight and parallel to
one another, such that hole former 40 is a "true" cylinder
with straight, parallel opposite end faces. In this embod-
iment, hole former 40 may be used for forming and lo-
cating a gasket within an opening in a flat wall of a struc-
ture.

[0030] Inanother embodiment, as shownin Figs. 2 and
3, hole former 40 may have compound curved shape.
Specifically, in this embodiment, first and second oppo-
site faces F, and F, are not straight but rather are curved
along concentric arcs defined by aligned radii extending
from a common second axis A, which is perpendicular
to central axis A4. Inthis embodiment, as described below
and shown in Figs. 2, 3, and 8-10, hole former 40 may
be used for forming and locating a gasket within an open-
ing in a curved wall of a structure. The curvature of hole
former 40 with respect to the wall of a concrete structure
is also seen in the horizontal sectional view of Fig. 8B,
discussed below.

[0031] Holeformer40 alsoincludes atleastone gasket
retention element interface defined within, or associated
with, outer peripheral surface 46 of outer peripheral wall
44. In the embodiment shown in Figs. 2-6, the gasket
retention element interfaces include a plurality of holes
48 extending through outer peripheral wall 44 of hole
former 40 which, as shown in Figs. 2, 3, 5 and 6, may be
arranged in pairs which are spaced incrementally about
wall 44. Other types of gasket retention element interfac-
es and their associated gasket retention elements are
discussed below with reference to Figs. 11A-16.

[0032] Asdiscussed herein, gasket retention elements
are associated with the gasket retention interfaces of hole
former 40 and, in use, project beyond the outer peripheral
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surface 46 of wall 44 of hole former 40. Stated otherwise,
with outer peripheral surface 46 of wall 44 disposed at a
first radial extent from central axis A4 of hole former 40,
the gasket retention elements project radially outwardly
beyond the first radial extent of outer peripheral surface
46 to a second radial extent which is greater than the first
radial extent. In this manner, as described below, the
gasket retention elements are positioned to mechanically
interfaced with and/or engage and positively locate a gas-
ket with respect to the outer peripheral surface 46 hole
former 40.

[0033] Referring to Figs. 4-6, one exemplary gasket
retention element is shown as a spring clip 50 made of
spring steel, forexample, and as shownin Fig. 4, includes
an inner, coiled spring portion 52 and a pair of legs 54
including outer bent ends 56. As shown in Fig. 5, spring
clips 50 may be connected to hole former 40 in the man-
ner shown in Fig. 5, by which a user may grasp the legs
of spring clip 50, initially inserting one of the leg ends
through a hole 48 of a given pair, followed by inserting
the other leg end of spring clip 50 through the adjacent
hole 48 in the pair, while pressing legs together against
the spring force of the coiled portion of the spring clip 50
as necessary during manipulation of the spring clip 50,
followed by releasing the legs of the spring clip 50. After
installation, as shown in Fig. 6, ends 56 of the legs project
outwardly from outer peripheral surface 46 of wall 44 of
hole former 40 to engage gasket 28 in the manner de-
scribed below, while the remainder of each spring clip 50
remains disposed within the interior profile or volume of
hole former 40, as shown in Fig. 5.

[0034] AsshowninFig. 6, gasket28 generallyincludes
an anchor portion 60 and a sealing portion 62 connected
to one another by a flexible hinge portion 64. Anchor por-
tion 60 generally includes an anchoring element 66 hav-
ing a T-shaped cross section, for example, which is em-
bedded within the cast material of manhole 20 to secure
gasket 28 in place within the opening 26 of manhole 20.
Sealing portion 62 includes a sealing lobe 68 which is
deformable when contacted by a pipe to provide a sealing
connection between gasket 28 and the outer surface of
the pipe. One or both of the anchoring and sealing por-
tions 60 and 62 of gasket 28 includes a feature corre-
sponding to the gasket retention element, shown in Fig.
6 as aannular recess 70 in anchoring portion 60 of gasket
28 in which ends 56 of spring clip 50 are received. In this
manner, as may be seen in Fig. 6, gasket 28 is positively
mechanically retained or located with respect to outer
peripheral surface 46 of hole former 40 and axial move-
ment of gasket 28 along an axial direction parallel to cen-
tral axis A4 of hole former 40 is restricted.

[0035] Advantageously, as shown in Fig. 7, because
the hole former 40 has a compound curvature as de-
scribed above, the gasket 28 is retained by the gasket
retention elements in a corresponding compound curva-
ture configuration with follows or replicates the shape of
the outer peripheral surface 46 of the hole former 40
against the inherent materials properties of the gasket
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28 which would otherwise tend to return gasket to its
nominal, annular cylindrical shape. In this manner, un-
desired movement of gasket 28 relative to hole former
40 is restricted during handing of hole former 40 and gas-
ket 28 when installing same in a form structure to cast
manhole 20, as well as during the casting process itself
when hole former 40 and gasket 28 are exposed to the
flow of concrete which might otherwise tend to shift the
location of gasket with respect to hole former 40 and lead
to the mislocation of gasket 28 within the opening 26 of
the cast manhole 20.

[0036] Referring to Figs. 8A and 8B, a form assembly
80 is shown which is used to cast manhole 20. When
manhole 20 is cylindrical, the form assembly 80 includes
curved, cylindrical inner and outer walls 82 and 84. After
gasket 28 is mounted to hole former 40 in the manner
described above, in which gasket 28 is positively retained
with respect to hole former 40 by the gasket retention
elements, hole former 40 and gasket 28 are placed be-
tween walls 82 and 84 with hole former 40 securely fas-
tened to one or both of walls 82 and 84 via suitable fas-
tening elements (not shown). Thereafter, the casting ma-
terial, such as concrete, is poured between walls 82 and
84 to completely surround the outer peripheries of hole
former 40 and gasket 28, followed by allowing the cast
material to cure, wherein anchoring portion 60 of gasket
28 is securely embedded or anchored within the cast
material.

[0037] Referringto Figs. 9 and 10, the remaining steps
are substantially similar to those described in the above-
incorporated U.S. Patent No. 4,916,799 and U.S. Patent
Application Publication No. 2005/0167975. Briefly sum-
marized, as shown in Fig. 9, after form walls 82 and 84
and hole former 40 are removed, sealing portion 62 of
gasket 28 may be disengaged from the surrounding cast
material and folded about hinge portion 64 of gasket 28
radially inwardly within opening adjacent anchoring por-
tion 60. Thereafter, a pipe 30 may be inserted through
the inner periphery of gasket 28 as shown in Fig. 10 to
contact sealing portion 62 with sealing lobe 68 and/or
anchoring portion 60 compressed and deformed in the
manner shown in Fig. 1 to provide a watertight, sealed
connection between gasket 28 and the outer surface of
the pipe 30.

[0038] As also shown in Fig. 8A, hole former 40 may
optionally have a stepped configuration wherein body 42
thereof includes first and second, substantially co-cylin-
drical and co-axial portions 42a and 42b having a rela-
tively greater outer diameter and a relatively lesser outer
diameter, respectively. During casting, as shown in Fig.
8A, an optional casting ring 69, made of either a rigid or
flexible material, may be fitted over portion 42b of hole
former 40 and which, when removed as shown in Fig. 9
during the stripping of the form structure after casting,
reveals an annular relief space 71 which, as shown in
Figs. 1 and 10, provides an expansion area into which
sealing portion 62 of gasket 28 may be compressed when
engaged by a pipe 30 in the manner shown in Fig. 1.
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Additionally, relief space 71 allows for a limited extent of
axial deflection of pipe 30 away from its nominal orien-
tation, in which pipe 30 is disposed perpendicular to wall
22 of manhole 20, due to loading or shifting in the soil in
which pipe 30 and manhole 20 are buried.

[0039] Figs. 11A-16 illustrate alternative embodiments
of hole formers including alternative gasket retention el-
ements. In Figs. 11A-16, except as described below, the
hole former is substantially similar to that described
above, and identical reference numerals are used to
identify identical or substantially identical elements ther-
ebetween.

[0040] Referring to Figs. 11A and 11B, the gasket re-
tention elements may be configured as one or more
plunger devices 90 connected to hole former 40. Each
plunger device 90 includes a plunger body 92 and a
plunger element 94 slideably disposed within the plunger
body 92 and which may be biased by a spring 96 into
either an extended position (Fig. 11A) or a retracted po-
sition (Fig. 11B).

[0041] In use, the plunger elements 94 are moved to
extended positions, shown in Fig. 11A, in which the ends
of plunger elements 94 project though holes 98 in wall
44 outwardly beyond the outer peripheral surface 46 of
wall 44 to engage with a corresponding feature in gasket
28, such as annular recess 70 (Fig. 6) during casting.
After the gasket 28 is cast within opening 26 in manhole
20, hole former 40 may be separated from gasket 28 by
retracting the plunger elements 94, followed by removing
hole former 40 from gasket 28.

[0042] In Figs. 12A and 12B, the gasket retention ele-
ments may be configured as blade/slide device 100, in-
cluding an L-shaped blade 102 including body portion
104 and handle 106, which is frictionally and slideably
captured within a pair of rails 108, with movement of blade
102 between an extended position (Fig. 12A) and a re-
tracted position (Fig. 12B) limited by a pair of guide pins
110 of hole former 40 received within slot 112 of body
portion 104 of blade 102.

[0043] In use, the blades 102 are moved to extended
positions, shown in Fig. 12A, in which the ends of blades
102 project outwardly through slots 112 in wall 44 beyond
the outer peripheral surface 46 of wall 44 to engage with
a corresponding feature in gasket 28, such as annular
recess 70 (Fig. 6) during casting. After the gasket 28 is
cast within opening 26 in manhole 20, hole former 40
may be separated from gasket 28 by retracting blades
102, followed by removing hole former 40 from gasket 28.
[0044] In Figs. 13A and 13B, the gasket retention ele-
ments may be configured as pivot cam members 120
rotationally mounted to the interior of hole former 40, in-
cluding cam portions 122 and handle portions 124. Cam
members 120 are rotationally movable between an ex-
tended position (Fig. 13A) and a retracted position (Fig.
13B).

[0045] In use, cam members 120 are moved to their
extended positions, shown in Fig. 13A, in which cam por-
tions 122 project though slots 126 in wall 44 outwardly
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beyond the outer peripheral surface 46 of wall 44 to en-
gage with a corresponding feature in gasket 28, such as
annular recess 70 (Fig. 6) during casting. After the gasket
28 is cast within opening 26 in manhole 20, hole former
40 may be separated from gasket 28 by moving cam
members 120 to their retracted positions, followed by re-
moving hole former 40 from gasket 28.

[0046] Referring to Fig. 14A and 14B, the gasket re-
tention elements may be configured as E-shaped bars
130 received within corresponding slots 132 in outer wall
44 of hole former 40. End legs 134 of bars 130 are dis-
posed adjacent the ends of slot 132, while central leg
136 of bar 130 is threaded and receives an adjustable
nut 138. In a first, extended position shown in Fig. 14A,
nut 138 is threaded to a relatively greater extent onto
central leg 136 such that bar 130 protrudes outwardly of
outer peripheral surface 46 of wall 44 to engage with a
corresponding feature in gasket 28, such as annular re-
cess 70 (Fig. 6) during casting. After casting, nut 138 is
adjusted to a second, retracted position, shown in Fig.
14B, in which nut 138 is threaded to a relatively lesser
extend onto central leg 136 such as bar 130 is received
within slot 132 or interiorly of outer peripheral surface 46
of wall 44.

[0047] Referring to Fig. 15, gasket retention elements
may be configured as separate pieces of rope 140 or
cording received in a looped manner through respective
pairs of spaced holes 142 of hole former 40 such that
segments of rope 140 project beyond the outer peripheral
surface 46 of wall 44 to engage with a corresponding
feature in gasket 28, such as annular recess 70 (Fig. 6)
during casting. The ends of the rope pieces 140 may be
tied to one another to secure them in place. After casting,
the ends of rope pieces 140 may be untied, followed by
pulling the rope pieces 140 through holes 142 to disen-
gage them from hole former 40, allowing hole former 40
to be separated from gasket 28.

[0048] Referring to Fig. 16, a gasket retention element
may be configured as a length of rope 150 received in a
groove 152 extending substantially around the entire out-
er peripheral surface 46 wall 44 to engage with a corre-
sponding feature in gasket 28, such as annular recess
70 (Fig. 6) during casting. Ends 154 of rope 150 may be
tied in respective knots or to one another during casting
to secure rope 150 in place. After casting, the knots of
the rope ends may be untied, or the rope ends untied
from one another, followed by pulling of one end of rope
150 inwardly through one end of groove 152 to separate
rope 150 from hole former 40, allowing hole former 40 to
be removed from gasket 28.

[0049] In the embodiments of Figs. 15 and 16, other
elongate, flexible materials may be used in place of rope
140 or cording to achieve the same effect, such as elec-
trical wire, chain, cable, solid core, stranded wire rope
(bare or jacketed with insulation), hollow or solid core
pliable plastic, rubber, or composite material strapping
or rods.

[0050] Referring to Figs. 17 and 18, hole former 40,
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whether or not same includes a straight wall or stepped
configuration, may also include, at a lower or 6 o’clock
position, a flattened or substantially planar area 73 such
that, as the curvature of lesser diameter portion 42b ap-
proaches the lower or six o’clock position from radially
adjacent three and nine o’clock positions, the outer di-
ameter of portion 42b gradually approaches that of por-
tion 42a. When opening 26 is formed in manhole 20 using
hole former 40 of this embodiment, the lower portion of
pipe 30 may rest against a flattened area at the lower
portion of opening 26 that is formed by area 73 of the
hole former 40 to receive and support the gravitational
load of pipe 30, optionally also resulting in a greater seal-
ing compression of gasket 28 in this region.

[0051] Figs. 19A-19C show a further embodiment of a
hole former, shown as hole former 160 which, except as
described below, is very similar to the hole formers de-
scribed above, and the same reference numerals have
been used to designate identical or similar features. Hole
former 160 includes an outer wall 162 with a relatively
larger diameter wall portion 162a to which gasket 28 is
fitted as described above. Outer wall 162 of hole former
160 further includes a relatively smaller diameter wall
portion 162b. Wall portion 162b further includes a
stepped region 164 having a still smaller outer diameter
which, as shown in Fig. 19, extends between about 110
degrees and 130 degrees around the outer periphery of
the lower portion of hole former 160 from an approximate
4 o’clock position to an approximate 8 o’clock position.
[0052] Referring to 20a-20c, when hole former 160 is
used to form opening 26 in wall 22 of manhole 20, in
which gasket 28 is embedded within opening 26 as dis-
cussed above, the stepped region 164 of hole former 160
will form a corresponding recessed relief area 166 at the
lower portion of opening 26. The advantage of relief area
166 will be discussed below with reference to Figs. 20a-
20c, which sequentially show pipe 30 initially approach-
ing gasket 28 during installation (Fig. 20a), followed by
initial contact of the outer surface of pipe 30 with gasket
28 (Fig. 20b), during which sealing portion 62 of gasket
28 begins to deform, and finally showing full engagement
between the outer surface of pipe 30 and gasket 28 (Fig.
20c) in which gasket 28 is substantially fully deformed.
[0053] Referring to the upper portion of Figs. 20a-20c,
showing the upper portion of the pipe joint, upon engage-
ment of sealing portion 62 of gasket 28 by pipe 30, sealing
portion 62 is deformed between the outer surface of pipe
30 and both the anchoring portion 60 of gasket 28 and
the inner surface of opening 26 to provide a compressive
seal with pipe 30. Due to the weight of pipe 30, arelatively
greater distance is present between the outer surface of
the pipe and the inner surface of opening 26, shown in
the upper portion of Figs. 20c as distance D,. The rela-
tively greater distance D, (as opposed to a relatively less-
er corresponding distance D, at the lower end of the pipe
joint, discussed below), is sufficiently small to accommo-
date radial compressive deformation of sealing portion
62 of gasket 28 to form a compressive seal. However,



13 EP 3 363 954 A1 14

distance D, is also sufficiently large to prevent an "over
compression" of gasket 28 by which, during installation
of pipe 30, gasket 28 cannot seek area for expansion
and may tend to become dislodged out of its position in
a direction axially inwardly of manhole wall 22 due to
friction with the outer surface of pipe 30 combined with
lack of sufficient distance to accommodate radial com-
pressive deformation of gasket 28.

[0054] Referring to the lower portion of Figs. 20a-20c,
showing the lower portion of the pipe joint, upon engage-
ment of sealing portion 62 of gasket 28 by pipe 30, sealing
portion 62 is deformed between the outer surface of pipe
30 and both the anchoring portion 60 of gasket 28 and
the inner surface of opening 26 to provide a compressive
seal with pipe 30. However, due to the weight of pipe 30,
a relatively smaller distance D, is present between the
outer surface of pipe 30 and the inner surface of opening
26. For this reason, relief area 166 is provided, in order
to accommodate deformation of sealing portion 62 of
gasket 28 in the manner shown in the lower portion of
Fig. 20c to form a compressive seal and yet prevent the
above described "over compression" of gasket 28 which
might otherwise occur in the absence of relief area 166
due to the relatively smaller distance D,.

[0055] Referring to Figs. 21 and 22, when gasket 28
is positioned on hole former 160 as described above,
sealing portion 62 of gasket has a radial outer face 168
which may be slightly curved to align with the curved
inner surface 170 of an outer form wall 172 of a casting
structure during casting of manhole 20 as described
above, with outer face 168 of sealing portion 62 disposed
closely proximate, or in abutment with, curved inner sur-
face 170 of outer form wall 172. In this manner, during
assembly of the form structure, sealing portion 62 of gas-
ket 28 remains in firm engagement with the outer wall
162 of hole former 160 casting, and outer face 168 of
sealing portion 62 closely conforms to and follows the
inner surface 170 of form wall 172. Therefore, sealing
portion 62 is less likely to be engaged by form wall 172
during installation of the form assembly and casting in a
manner in which sealing portion 62 may be moved away
from or separated from the outer wall of hole former 160.
[0056] Referring to Figs. 23 and 24, potential interfer-
ence of outer form wall 172 with sealing portion 62 of
gasket 28 may also be accommodated by selectively
controlling the axial positioning of certain portions of gas-
ket 28 on hole former 160.

[0057] For example, as shown in Fig. 23, at substan-
tially horizontally aligned locations corresponding to 3
o’clock and 9 o’clock positions of the gasket 28 and hole
former 160, any of the gasket retention elements of the
type described above may be selectively configured with
respect to hole former 160 to axially position portions of
gasket 28 in a non-flush, or spaced, orientation with re-
spect to the front face F4 of hole former 160 so that a
recessed distance Dg is present between the front face
F, of hole former 160 and selected regions of sealing
portion 62 of gasket 28.
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[0058] As shown in Fig. 24, these recessed positions
of gasket 28 corresponding to the distances Dg may be
located substantially at the 3 o’clock and 9 o’clock posi-
tions of the hole former/gasket assembly, and may also
be gradually reduced circumferentially from such points
around hole former 160 in directions approaching the 2
o’clock and the 4 o’clock positions from the 3 o’clock po-
sition, as well as directions approaching the 8 o’clock and
the 10 o’clock positions from the 9 o’clock position.
[0059] In this manner, selected regions of sealing por-
tion 62 of gasket 28, such as the regions located sub-
stantially at the 3 o’clock and 9 o’clock positions of the
hole former/gasket assembly as shown, will not extend
beyondfrontface F of hole former 160 to thereby prevent
interference between outer form wall 172 and sealing
portion 62 of gasket 28 while also minimizing the corre-
sponding spaces between outer form wall 172 and seal-
ing portion 62 of gasket 28 to prevent concrete from pass-
ing between the foregoing interface during casting.
[0060] As used herein, the phrase "within any range
defined between any two of the foregoing values" literally
means that any range may be selected from any two of
the values listed prior to such phrase regardless of wheth-
er the values are in the lower part of the listing or in the
higher part of the listing. For example, a pair of values
may be selected from two lower values, two higher val-
ues, or a lower value and a higher value.

[0061] While this disclosure has been described as
having exemplary designs, the present disclosure can
be further modified within the spirit and scope of this dis-
closure. This application is therefore intended to cover
any variations, uses, or adaptations of the disclosure us-
ing its general principles. Further, this application is in-
tended to cover such departures from the present disclo-
sure as come within known or customary practice in the
art to which this disclosure pertains and which fall within
the limits of the appended claims.

Claims

1. A hole former for use in casting a gasket within an
opening of a structure, comprising:

a body defining a central axis and including a
substantially cylindrical outer peripheral surface
having a length extending parallel to said central
axis, said outer peripheral surface disposed at
a first radial extent from said central axis; and
at least one gasket retention element projecting
outwardly beyond said outer peripheral surface
to a second radial extent from said central axis,
said second radial extent greater than said first
radial extent.

2. The hole former of claim 1, wherein said body of said
hole former includes first and second opposite end
faces disposed perpendicular to said central axis,
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said first and second end faces curved along con-
centric arcs defined by respective aligned radii ex-
tending from a common second axis perpendicular
to said central axis.

The hole former of claim 1, wherein said body of said
hole former includes at least one gasket retention
element interface, each said gasket retention ele-
ment associated with a corresponding gasket reten-
tion element interface.

The hole former of claim 3, wherein at least one of
said gasket retention element interfaces includes a
hole in said substantially cylindrical outer peripheral
surface, and at least one of said gasket retention
elements is an end of a spring clip, said end project-
ing through said hole outwardly beyond said outer
peripheral surface to said second radial extent.

The hole former of claim 3, wherein at least one of
said gasket retention element interfaces includes a
pair of holes in said substantially cylindrical outer
peripheral surface, and at least one of said gasket
retention elements is a pair of ends of a spring clip,
said ends respectively projecting through said pair
of holes outwardly beyond said outer peripheral sur-
face to said second radial extent.

The hole former of claim 1, further comprising an
annular gasket received on outer peripheral surface,
said gasket mechanically interfacing with a respec-
tive said gasket retention element, whereby move-
ment of said gasket with respect to said outer pe-
ripheral surface of said hole former along a direction
of said axis is restricted.

The hole former of claim 6, wherein said gasket in-
cludes at least one recess engaging a respective
said gasket retention element, whereby movement
of said gasket with respect to said outer peripheral
surface of said hole former along a direction of said
axis is restricted.

The hole former of claim 1, wherein said body in-
cludes an outer wall having a first diameter and de-
fining said outer peripheral surface, said outer wall
defining a stepped region having a second, lesser
diameter than said first diameter, and said stepped
region extending partially around the outer periphery
of a lower portion of said hole former.

A gasket and hole former assembly for use in casting
agasketwithin an opening of a structure, comprising:

a hole former, comprising:

a body defining a central axis and including
a substantially cylindrical outer peripheral
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10.

1.

12.

13.

14.

15.

surface having a length extending parallel
to said central axis, said outer peripheral
surface disposed at a first radial extent from
said central axis; and

at least one gasket retention element pro-
jecting outwardly beyond said outer periph-
eral surface to a second radial extent from
said central axis, said second radial extent
greater than said first radial extent; and

an annular gasket received on outer peripheral
surface, said gasket mechanically interfacing
with said gasket retention element, whereby
movement of said gasket with respect to said
outer peripheral surface of said hole former
along a direction of said axis is restricted.

The assembly of claim 9, wherein said gasket in-
cludes at least one recess engaging a respective
said gasket retention element, whereby movement
of said gasket with respect to said outer peripheral
surface of said hole former along a direction of said
axis is restricted.

The assembly of claim 9, wherein said body of said
hole former includes first and second opposite end
faces disposed perpendicular to said central axis,
said first and second end faces curved along con-
centric arcs defined by respective aligned radii ex-
tending from a common second axis perpendicular
to said central axis.

The assembly of claim 9, wherein said body of said
hole former includes at least one gasket retention
element interface, each said gasket retention ele-
ment associated with a corresponding gasket reten-
tion element interface.

The assembly of claim 12, wherein at least one of
said gasket retention element interfaces includes a
hole in said substantially cylindrical outer peripheral
surface, and at least one of said gasket retention
elements is an end of a spring clip, said end project-
ing through said hole outwardly beyond said outer
peripheral surface to said second radial extent.

The assembly of claim 9, wherein at least one of said
gasket retention element interfaces includes a pair
of holes in said substantially cylindrical outer periph-
eral surface, and atleast one of said gasket retention
elements is a pair of ends of a spring clip, said ends
respectively projecting through said pair of holes out-
wardly beyond said outer peripheral surface to said
second radial extent.

The assembly of claim 9, wherein said body of said
hole former includes an outer wall having a first di-
ameter and defining said outer peripheral surface,
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said outer wall defining a stepped region having a
second, lesser diameter than said first diameter, and
said stepped region extending partially around the
outer periphery of alower portion of said hole former.
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