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TITLE: CONNECTION BETWEEN A LATERAL AND MAIN PIPE AND
METHOD FOR MAKING SAME REMOTELY

FIELD OF THE INVENTION

The present invention relates to a connection between a lateral and a main pipe and

a method for making same.

BACKGROUND OF THE INVENTION

The connection of lateral pipes to buried main pipes is a problem encountered in
many new areas where new homes are being built and lateral pipes must be connected to
the buried main pipe. The present methods for making this connection involve the digging
of an access hole big enough to permit a person to enter a large open cut or excavated pit to
make the lateral service connection.

Another disadvantage of present methods is the accurate location of the depth of the
main line pipe and the slope of the main line pipe relative to the ground surface.

Another disadvantage of present prior art methods is the lack of a cutting tool which
cuts a hole in the main pipe, fits within the main line pipe, and holds the lateral pipe to the
main line pipe while adhesive or other attachment means are cured.

Another disadvantage of present prior art tools is the inability of the tool to
centrifugally operate flanges that spread outwardly within the main pipe and hold the
lateral pipe to the main pipe during the time that an adhesive or other material is cured and
hardened.

Another disadvantage of present devices is the inability to remove tools from inside
the main and lateral pipes after the connection is made.

Therefore a primary object of the present invention is the provision of an improved
connection between the lateral and main pipe and method for making that connection.

A further object of the present invention is the provision of a connection between a
lateral and main pipe and method for makxjng same which does not require a person to enter
an access hole to make the connection.

A further object of the present invention is the provision of a connection between a

lateral and a main pipe and a method for making same which shows accurate location of
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depth of the main line pipe and the slope of the main line pipe relative to the ground
surface.

A fuﬁher object of the present invention is the provision of an improved connection
between a lateral and a main pipe and method for making same that provides a tool for
cutting a hole in the main pipe. b

A further object of the present invention is the provision of an improved connection
between the lateral and the main pipe which includes a tool capable of fitting within the
main line pipe and holding the lateral pipe to the main line pipe while adhesive cures and
hardens.

A further object of the present invention is the provision of a tool that has a
centrifugally operating flange that spreads outwardly within the main pipe and holds the
lateral pipe to the main pipe during the time that the adhesive cures and hardens.

A further object of the present invention is the provision of a tool that is removable
from inside the main and lateral pipes after the connection is made.

A further object of the present invention is the provision of an apparatus that is

efficient in operation, durable in use and economical to manufacture and operate.

BRIEF SUMMARY OF THE INVENTION

The foregoing objects may be achieved by an apparatus for connection between a
lateral pipe and a main pipe. The main pipe is buried in the ground and an excavation hole
is provided for making communication between the atmosphere above the ground and the
main pipe buried in the ground. The connection comprises a main pipe having a main bore
extending through a main pipe wall. A lateral pipe includes a lateral pipe bore extending
through a lateral pipe wall. The lateral pipe includes a lateral end engaging the main pipe
wall. A main pipe opening is provided in the main pipe wall. A tool holds the lateral pipe
to the main pipe within the main pipe opening providing communication between the
lateral pipe bore and the main pipe bore. The first portion of the tool engages the lateral
pipe and the second portion of the tool engages the main pipe. ‘

According to another feature of the present invention the first and second portions

of the tool force the lateral pipe toward the main pipe.
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According to another feature of the present invention a saddle on the lateral pipe
surrounds the main pipe opening and engages the main pipe.

According to another feature of the present invention the lateral pipe is either
connected to the saddle or is formed integrally therewith.

According to another feature of the present invention, the excavation hole is
sufficiently small that the excavation hole does not provide access to a human.

According to another feature of the present invention a saddle is provided adjacent
the main pipe opening and engages both the exterior surface of the main pipe and the
lateral pipe. The saddle, the main pipe and the lateral pipe are connected to one another
with the lateral pipe bore being in communication with the main pipe bore.

According to another feature of the present invention an uncured adhesive is
between the saddle and the main pipe. The adhesive is curable to attach the saddle to the
main pipe.

According to another feature of the present invention the connection between the
lateral pipe and the main pipe is provided by supplying an attachment material in an
uncured state between the lateral end of the pipe and the exterior surface of the main pipe
wall. A tool is provided for holding the lateral pipe in contact with the main pipe during
curing of the attachment material. The tool includes a first portion within the main pipe
bore and a second portion outside the main pipe bore and is removable from both the main
pipe and the lateral pipe after the attachment material has cured.

The foregoing objects may be achieved by a method of the present invention. The
method includes connecting a main pipe buried in the ground to a lateral pipe. The lateral
pipe has first and second lateral pipe ends and a lateral pipe bore, as well as a lateral pipe
wall. The main pipe includes a main pipe bore and a main pipe wall. The method
comprises excavating an dccess hole in the ground in communication with the main pipe.
An uncured connection material is placed on the first end of the lateral pipe, the uncured
connection material being capable of curing. A lateral pipe is inserted into the access hole
so that the uncured connection material engages the main pipe. The main pipe is then cut
to provide a main pipe opening in the main pipe wall thereby providing communication
between the lateral pipe bore and the main pipe bore through the main pipe opening. A

tool is used to hold the lateral pipe and the main pipe tégether while the connection
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material cures and attaches the lateral pipe to the main pipe. The tool is removed from the
lateral pipe and the main pipe.

~ According to another feature of the present invention the lateral pipe includes an
attachment member thereon. The uncured connection material is at least partially on the
attachment member. The inserting step comprises placing the attachment member on the
main pipe with the uncured material being between and engaging both the attachment
member and the main pipe.

According to another feature of the present invention the tool includes a first tool
portion within the main pipe bore and a second tool portion retentively engaging the main
pipe. The method further comprises pressing the first tool portion towards the second tool
portion for holding the lateral pipe and the main pipe together.

According to another feature of the present invention the entire process is
accomplished by preventing any personnel from entering the access hole throughout all the

steps in the method.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view showing the main line pipe connecting two manholes.

Figure 2 is a sectional top view of Figure 1 showing the drilling of pilot holes for
providing access to the main sewer pipe.

Figure 3 is a sectional view showing the provision of a reamer for cutting an access
hole having loose dirt or slurry therein.

Figure 3A is a sectional view taken along line 3A-3A of Figure 3.

Figure 4 is plan view taken above the ground of the access opening after the
insertion of a sleeve into the access hole.

Figure 5 is a sectional view showing the main line pipe and the tool for attaching
the lateral line pipe to the main line pipe.

Figure 5A is a view similar to Figure 5 showing an alternative embodiment of the
tool.

Figure 6 is a sectional view taken along line 6-6 of Figure 5.

Figure 7 is a view similar to Figure 5, but showing the completion of the attachment

of the lateral pipe to the main pipe.
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Figure 8 is an enlargement showing the connection between the main pipe and the

lateral pipe saddle.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to the drawings, the numeral 10 generally designates the ground in which
a main sewer pipe 14 is buried. The ground surface is represented by the numeral 12. A
first manhole 16 is provided in the ground in communication with the main sewer pipe 14
and a second manhole 18 is also provided in the ground 10 providing communication to a
second place in the sewer pipe 14.

A first stake 20 and a second stéke 22 are inserted into the first and second

" manholes 16, 18 respectively, and engage the bottom wall 24 of the manholes 16, 18. Each

of the stakes is marked with a first stake mark 26 and a second stake mark 28 equidistant
above the lower ends of the stakes 20, 22 so that the first and second stake marks provide a
reference point for the slope of the main sewer pipe 14 between the two manholes 16, 18.
A laser emitter 30 emits a laser beam 32 which is lined up with the marking 26, 28 on the
stakes 20, 22. This shows the slope of the main sewer line 14 relative to the surface 12 of
the ground. Then it is possible to determine how deep of a hole is necessary in order to
drill down to the main sewer pipe 14 at any given point along the length of laser beam 32.

Referring to Figure 2, a pair of pilot holes 34 are drilled in the ground 10 relative to
the main sewer pipe 14. These pilot holes 34 are drilled to one side or the other of main
pipe 14, and are drilled to a depth which extends several inches (perhaps a foot or more)
below the main sewer pipe 14 as can be seen in Figure 3.

Figure 3 shows a reamer assembly 36 which is shown at its bottom position with
the loose dirt or slurry 66 located thereabove. The reamer assembly 36 includes a reamer
head 38 located adjacent its bottom. Reamer head 38 includes three sections of a bottom
reamer wall 40 (Figure 3A) and a parametric reamer wall 42. A plurality of radially
extending reinforcing ribs 44 extend from the center of reamer head 38 to the outside
parametric reamer wall 42. Each of the bottom reamer wall sections 40 is provided with a
cutting edge 46 which is adapted to cut the ground 10 and move the ground 10 upwardly

above the bottom reamer walls 40. Extending downwardly from reamer head 38 is a stem
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with a ball-shaped cap 48 which fits within the pilot hole 34 and provides guiding
movement for the reamer head 38.

Extending upwardly from reamer head 38 is a reamer tube 50 having a tube bore 52
extending upwardly therefrom. The reamer tube 50 is connected to a vertical drilling rig,
thereby causing reamer head 38 to rotate. A drilling fluid is used, as indicated by arrows
62. At the bottom of the tube bore 52 the drilling fluid extends radially outwardly through
openings in the tube 50 as shown by the radial fluid arrows 64. The fluid provides a slurry
of the loose dirt 66 above the reamer head 38, and this is shown in Figure 3. Furthermore,
the fluid soaked walls 68 of the excavated hole or access opening are coated in such a
manner as to prevent the caving in of the access opening provided by the reamer head 38.

After the reamer head 38 has reached the bottom position shown in Figure 3, the

reamer head 38 is removed from the hole. Then a reinforcing sleeve 70 is inserted into the

access hole so as to prevent caving in of the walls of the access opening. The fluid soaked

walls 68 help prevent caving in until the sleeve 70 has been fully inserted. Then, the loose
dirt or slurry 66 is sucked .out of the access opening to reveal the pipe.

As seen in Figure 5, a lateral pipe 72 is operatively secured to a saddle 74 by
adhesive, resin, or other suitable means so that the lateral pipe 72 and the saddle 74 are
secured together in unitary fashion. The lower surface of the saddle 74 has a bonding
material 96, such as an adhesive, resin, or other suitable material in an uncured state.
Alternatively, the bonding material 96 may be electrical wires which provide electrical
current to form an electro-fusion bond or weld between the saddle 74 and the main pipe 14.
The electro-fusing wires (not shown) may extend downwardly through the access opening
and beneath the saddle 74, for remote activation from the top of the access hole. The
bonding material may also be any other suitable material to form a heat-activated bond or a
chemical bond. The lateral pipe 72 with the saddle 74 and the bonding material thereon are
then inserted into the access opening from above ground and are placed in loose contact
with the outer surface of the main sewer pipe 14. ,

A cutting and anchoring tool 76 is then used to complete the operation. The tool 76
includes a hole saw 78 which is of conventional construction and which is adapted to cut a
hole or opening 90 in the main sewer line 14. This is accomplished by rotating a pilot

drilling bit 80 which has affixed thereto the hole saw 78 and cuts a pilot hole or opening in
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the main pipe 14. Rotation of the pilot drilling bit 80 causes rotation of the hole saw 78
and causes the hole saw 78 to cut the enlarged opening 90 in the main sewer pipe 14.

The rotation of the pilot drilling bit 80 and the cutting saw or hole saw 78 is shown
in Figure 6. When the hole saw 78 is rotated in a counterclockwise direction as indicated
by arrow heads 98, the holding flanges or anchors 82, by virtue of their pivotal mounting
84 naturally rotate inwardly to the position shown in solid lines in Figure 6. Thus the
anchors 82 are inside the outer perimeter of hole saw 78.

Once the hole saw 78 is within the interior of main sewer pipe 14, as well as the
anchors 82, the rotation of the hole saw is reversed to be in a clockwise direction. This
causes the anchors 82 to pivot about the pivotal connection 84 and to move to the position
shown in broken lines in Figure 6 with the tips of the anchors 82 positioned radially
outwardly from the outer perimeter of hole saw 78. Stops 86 prevent the holding flanges or
anchors 82 from further pivotal movement. The rotating flanges 82 rotate from their solid
position shown in Figure 6 to their broken line position shown in Figure 6 in the direction
of arrows 100.

An upper cap 92 engages the upper end of lateral pipe 72. A nut 94 is then
threadably twisted to move it downwafdly on the pilot drilling bit 80. Ultimately, the nut
94 compresses the lateral pipe 72 toward the main pipe 14 by virtue of the engagement of
the nut 94 and the anchors 82. The centering mandrel 88 is positioned above the anchors
82 and is adapted to center the tdol within the opening 90 that has been cut through the
main sewer pipe 14. The nut 94 which is turned to apply pressure to the connection
between the pipes 14, 72 at the bottom of the access hole is remote from the connection.

The continued pressing of the lateral pipe 72 toward the main pipe 14 causes the
saddle 74 to be pressed against the outer surface of the main pipe 14. This pressing action
is continued until a secure bond is formed, su<.:h as by curing of adhesive, so as to attach the
lateral pipe 72 to the main pipe 14. In a preferred embodiment, the saddle 74 includes
holes or slots 75 which allow adhesive, resin or other material 96 to pass therethrough as
the lateral pipe 72 is clamped to the main pipe 14 by thé holding tool 76. The material 96
forms a bead or.. head 97 on the exterior of the saddle 74 as best seen in Figure 8, to further

strengthen the connection between the lateral pipe 72 and main pipe 14. As an alternative
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to holes 75, a plurality of grooves can be formed in the inner surface of the saddle 74 to
enhance the mechanical adhesive bond. ‘

To remove the tool 76 from the lateral pipe 72 all that is necessary is to again
reverse the rotation of the hole saw 78 in a counter clockwise direction so as to cause the
anchors 82 to pivot radially inwardly to the position shown in solid lines in Figure 6,
against the direction indicated by arrows 100. This permits the tool to be removed
upwardly through the hole 90 out of the interior of main pipe 14 and furthermore out of the
interior of lateral pipe 72.

Figure SA shows an alternative cutting and anchoring tool 76 A having a toggle bolt
anchor 82A. Use of the tool 76A differs from the use of the tool 76 in that the hole saw 78
does not cut the opening 90 in the main sewer pipe 14 until after the lateral pipe 72 and the
saddle 74 are securely bonded to the main sewer pipe 14. More particularly, the pilbt drill
80 makes a 'relatively small hole in the main sewer pipe 14 which is sufficiently large for
the toggle bolt anchor 82A to pass through. The anchor 82A then springs open inside the
main pipe 14 to engage the interior surface of the pipe 14. The nut 94 is then tightened so
that the upper cap 92 and toggle bolt anchor 82A compress the lateral pipe 72 toward the
main pipe 14. The centering mandrel 88 of the tool 76 is not necessary on the tool 76A.
As with tool 76, the tool 76A applies pressure to the connection between the pipes 14, 72
remotely from the connection. Afier the bond has solidified, the hole saw cuts the hole 90
in the main sewer pipe 14, and the tool 76A is then pulled upwardly out of the lateral pipe
72 with the cut out portion or coupon from the main pipe 14 being removed therewith. An
air-tight seal (not shown) may be provided inside or outside the main pipe 14 adjacent the
small hole from the pilot drill 80 to permit air or vacuum testing prior to cutting the larger
hole 90 so as to check for leaks in the connection between the main pipe 14 and the lateral
pipe 72.

As shown in Figure 7, the upper end of lateral pipe, as indicated in hidden lines by
the numeral 102, is removed by cutting or other means. An elbow 104 is provided in the
lateral pipe 72 and a second lateral pipe 106 is connected thereto and buried and leads to
the house (not shown). Figure 7 shows the completed process, and shows the access
opening 90 provided in main pipe 14 so that the bore of the lateral pipe 72 is in

communication with the interior of the bore of main pipe 14.
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From the foregoing apparatus and process it can be seen that the objects of the
present invention are obtained. There is an improved connection between the lateral and
the main pipe and the method provides this improved connection. There is no requirement
that a person enter the access hole to make the connection, and in fact the entire process
can be accomplished above ground, with the lateral pipe 72 and the saddle 74 protruding
downwardly to the main pipe 14. The present invention allows accurate location of the
depth of the main line pipe and the slope of the .main line pipe relative to the ground. This
is accomplished by means of the laser 32.

A tool is provided for fitting within the main pipe line and holding the lateral to the
main pipe line. Important to this feature is the fact that the tool includes apparatus for
engaging the interior of the main line pipe 14 and for squeezing the lateral pipe 72 toward
the outside surface of the main line pipe 14 while the adhesive or resin cures and hardens.
Equally important is thé ability to remove the tool from the interior of the main pipe 14 by
merely reversing the rotational direction of the tool.

The tool includes centrifugally operating flanges that spread outwardly within the
main pipe and hold the lateral pipe tightly against the main pipe. The present invention is
efficient in operation, durable in use and economical to manufacture and operate.

In the drawings and specification there has been set forth a preferred embodiment of
the invention, and although specific terms are employed, these are used in a generic and
descriptive sense only and not for purposes of limitation. Changes in the form and the
proportion of parts as well as in the substitution of equivalents are contemplated as
circumstance may suggest or render expedient without departing from the spirit or scope of

the invention as further defined in the following claims.
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" What is claimed is:

1. A connection between a lateral pipe and a main pipe, the main pipe being buried in
the ground, an excavation hole providing communication between the atmosphere above
the ground and the main pipe buried in the ground, the connection comprising: a main pipe
having a main bore defined by a main pipe wall; a lateral pipe having a lateral pipe bore
defined by a lateral pipe wall, the lateral pipe having an upper end and a lower end adjacent
the main pipe wall so as to form a juncture; a main pipe opening in the main pipe wall to
provide communication between the lateral pipe bore and the main pipe bore; a tool to
apply pressure to the juncture remotely from the juncture.

2. - The connection of claim 1 wherein the tool includes a first portion within the main
pipe bore and a second portion outside the upper end of the lateral pipe.

3. The connection of claim 2 wherein the first and second portions of the tool force the
lateral pipe toward the main pipe.

4. The connection of claim 1 further comprising adhesive between the lateral pipe and
the main pipe to secure the pipes together.

5. The connection of claim 4 wherein the tool clamps the lateral pipe to the main pipe
while the adhesive cures.

6. The connection of claim 1 wherein a saddle on the lateral pipe surrounds the main
pipe opening and engages the main pipe.

7. The connection of claim 1 wherein the excavation hole is sufficiently small so as to
preclude access to a human.

8. A connection between a lateral pipe and a main pipe, the connection comprising: a
main pipe having a pipe wall with exterior and interior surfaces; a lateral pipe having a pipe
wall, and having upper and lower ends; a main pipe opening in the main pipe wall
providing communication between the main pipe and the lateral pipe; a saddle on the lower
end of the lateral pipe and engaging the exterior surface of the main pipe adjacent the main
pipe opening; a tool removably extending through the lateral pipe and through the main
pipe wall to temporarily squeeze the main pipe and lateral pipe together.

10
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9. The connection according to claim 8 wherein the tool includes a first portion inside
the main pipe bore and a second portion outside the lateral pipe.

10.  The connection according to claim 8 wherein an uncured adhesive is between the
saddle and the main pipe, the adhesive being curable to secure the saddle to the main pipe.

11. The connection according to claim 10 wherein the tool holds the lateral pipe to the
main pipe during the curing of the adhesive.

12. The connection according to claim 10 wherein the tool is removable from both the
main pipe and the lateral pipe after the curing of the adhesive.

13, The connection of claim 10 wherein the saddle includes holes through which the
adhesive flows to form retaining heads on an exterior of the saddle.

14, The connection according to claim 8 wherein the tool has one or more anchors
movable from a first position inside the perimeter of a hole in the main pipe for insertion
into the main pipe to a second position at least partially outside the perimeter of the hole
and engaging the interior surface of the main pipe.

15. The connection according to claim 14 wherein the one or more anchors are movable
to the first position in response to rotation of the tool in a first direction, and are movable to
the second position in response to rotation of the tool in a second direction opposite from
the first direction.

16. The connection according to claim 14 wherein the one or more anchors are
pivotally moved between the first and second positions.

17. The connection according to claim 8 wherein the tool includes a centering member
within the main pipe opening and centering the tool within the main pipe opening.

18. A method for connecting a main pipe buried in the ground to a lateral pipe, the
lateral pipe having upper and lower ends, the main pipe having a pipe wall, the method
comprising: ‘excavating an access hole in the ground in communication with the main pipe;
placing bonding material on the lower end of the lateral pipe; inserting the lateral pipe into
the access hole so that the bonding material engages the main pipe wall at a connection
point; cutting an opening in the main pipe wall adjacent the connection point to provide

11
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communication between the lateral pipe and the main pipe; applying pressure to the
connection point from a location remote from the connection point while the bonding
material forms a secure bond between the lateral pipe to the main pipe; and removing the

pressure.
19. The method of claim 18 wherein the opening is cut before the pressure is applied.
20. The method of claim 18 wherein the opening is cut after the pressure is applied.

21. The method of claim 18 wherein the pressure is applied using a tool having a first

end inside the main pipe and a second end outside the lateral pipe.

22. The method of claim 18 wherein a first end of the lateral pipe includes an
attachment member thereon, the bonding material being at least partially on the attachment
member, the inserting step comprising placing the attachment member on the main pipe

" with the bonding material being between and engaging both of the attachment member and

the main pipe.

23, The method of claim 18 and further comprising preventing any personnel from
entering the access hole throughout all steps in the method.

24, ~ The method of claim 18 wherein the bonding material is an adhesive to form an
adhesive bond.
25. The method of claim 18 wherein the bonding material is one or more electrical

wires to form an electro-fusion bond.

26. The method of claim 18 wherein the bonding material is selected from a group
capable of forming a mechanical bond, an electro-fusion bond, a heat-activated bond, and a

chemical bond.

27.  The method of claim 18 further comprising testing for air leaks between the main

pipe and lateral pipe connection péint.

12
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28. A method of accessing a pipe buried in the ground and extending between two
manbholes, comprising: determining the slope of the pipe; drilling a pilqt hole in the
ground adjacent the pipe; and drilling an access hole to the pipe by using the pilot hole as a
guide.

29. The method of claim 28 further comprising inserting a sleeve into the access hole to

prevent caving in of the access hole.

30. The method of claim 28 further comprising using drilling fluid to facilitate drilling

of the access hole.

31. The method of claim 28 further comprising removing loose material in the access

hole to reveal the pipe.

32. The method of claim 28 wherein the slope of the pipe is determined by inserting a
pole into each manhole, the poles having upper and lower ends and marks on each pole
equidistant from the lower ends of the poles, the lower ends of the poles engaging the
bottom of the manholes, and then determining a slope of a line extending between the

markings, with the slope of the line corresponding to the slope of the pipe.

33. The method of claim 32 further comprising using a laser to determine the slope of
the line.
34. A tool for drilling an access hole to a pipe buried in the ground, comprising: a

rotatable tube with an upper end and a lower end; a cutting head on the lower end of the
tube; and a lead stem extending downwardly from the cutting head and adapted for receipt

in a pilot hole in the ground so as to guide the cutting head during drilling.

35. The tool of claim 34 wherein the cutting head includes multiple cutting edges.

13
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36. The tool of claim 34 wherein the cutting head includes a bottom wall and a circular
sidewall, with cutting edges in the bottom wall, and openings in the bottom wall through

which cut material passes upwardly.

37. The tool of claim 34 further comprising a source of drilling fluid to supply drilling
fluid to the cutting head.

14
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