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[57] ABSTRACT
A pipe mold for vertically cast concrete pipe includes

.y

a cylindrical outer mold case, a cylindrical core
spaced inside the mold case, and a pipe-reinforcing
cylinder between the core and the case. A system for
casting concrete in the pipe mold includes a flat facing
ring above the annular space between the mold case
and the cylinder. A chute assembly mounted concen-
trically above the pipe mold includes several radially
spaced apart pouring chutes extending downwardly
from the center of the chute assembly to correspond-
ing radially spaced apart openings in the facing ring.
The pouring chutes channel the flow of concrete into
the openings in the facing ring to fill the pipe mold to
the bottom surface of the facing ring, which forms a
flat annular end section at the desired elevation on the
pipe. The facing ring eliminates the need for hand fin-
ishing and measuring which is common in the prior art
manufacture of vertically cast concrete pipe. A con-
crete pipe with a beveled end section is formed by
mounting the facing ring in an angular plane above the
pipe mold. As the concrete is channeled into the
openings of the beveled facing ring, gates in the pour-
ing chutes are sequentially closed to progressively
block the rise of concrete from the low side to the
high side of the facing ring until the pipe mold is filled
to the bottom of the ring which automatically forms a
tlat, beveled annular end section at the desired eleva-
tion on the pipe.

6 Claims, 8 Drawing Figures
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FACING RING AND POURING CHUTE FOR
VERTICALLY CAST CONCRETE PIPE

BACKGROUND OF THE INVENTION

This invention relates to the art of casting concrete
pipe, and more particularly to a novel method and ap-
paratus for pouring concrete into a vertically oriented
pipe mold.

In the manufacture of certain types of large-diameter
concrete pipe, for instance pipe having a diameter as
wide as 20 feet, concrete is poured into a vertically dis-
posed pipe mold comprising a cylindrical outer mold
case and a cylindrical inner core. In most instances, the
pipe is reinforced with a relatively thin-walled cylindri-
cal steel shell, or cylinder, which is disposed in the pipe
mold between the outer mold case and the inner core
and becomes embedded in the pipe wall when concrete
is cast in the pipe mold. The top of the cylinder gener-
ally is provided with a spigot-type end ring when the
concrete is poured into the annular space between the
mold case and the cylinder, the top level of the con-
crete is “foreshortened” to form a flat annular end sec-
tion which is spaced below the spigot ring so that dur-
ing use, the spigot ring of the pipe can be joined with
a cooperating bell-type end ring of an adjoining con-
crete pipe section.

In some instances, concrete pipe is cast as a straight
pipe section in which the spigot ring and the foreshort-
ened annular end section of the pipe lie in separate hor-
izontal planes. In other instances, concrete pipe is cast
as a beveled pipe section in which the spigot ring and
the foreshortened annular end section lie in planes
which are inclined relative to the horizontal.

In the conventional method of casting concrete pipe,
a “tamping top" is mounted on top of the pipe mold.
The tamping top includes a *“‘spigot round-up ring” en-
gaged with the spigot ring to hold the top of the rein-
forcing cylinder in a fixed position, and a ring-shaped
“halo bar” engaged with the top of the outer mold case
to hold the case in a fixed position and maintain equal
spacing between the reinforcing cylinder and the mold
case. The tamping top forms a continuous annular
opening between the cylinder and the mold case
through which concrete is to be poured. Once the
tamping top is in place, an inverted conical-shaped
“‘pouring cone” is placed above the center portion of
the tamping top. Concrete is then emptied from a
bucket onto the top of the pouring cone which distrib-
utes the concrete evenly through the annular opening
in the tamping top. The pouring cone also evenly dis-
tributes concrete to the annular space between the cyl-
inder and the inner core. The space between the outer
mold case and the cylinder generally is overfilled above
its desired elevation, and after the pouring cone is re-
moved, excess concrete at the top of the mold is then
dug out by hand, measured with a depth gauge, and
handtroweled to provide a flat, properly leveled annu-
lar end section for the pipe.

The job of hand-finishing the foreshortened annular
end section of the pipe is a time-consuming and costly
process, particularly because of the large size of the
pipe, and because the finished end section of the pipe
must meet relatively narrow tolerances. Beveled pipe in
particular is laborious and costly to finish. The pipe
form for beveled pipe generally is overfilled to form a
horizontal annular end section, and the excess concrete
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on the low side of the bevel is then dug out and finished
to the desired bevel by offset measurements which re-
quire substantial time and effort by the workmen.

SUMMARY OF THE INVENTION

This invention provides a system for vertically casting
concrete pipe in such a way that the time-consuming
and laborious prior art job of hand-finishing the annu-
lar end section of the pipe is substantially eliminated.

Briefly, the system includes a pipe mold having an
outer mold case and an inner cylinder spaced concen-
trically inside the outer mold case. A flat facing ring is
mounted above the annular space of the pipe mold, and
a downwardly extending pouring chute is mounted con-
centrically above the pipe mold. The pouring chute is
in communication with an opening in the facing ring.
The pouring chute channels the flow of concrete to the
opening in the facing ring to fill the annular space of
the pipe mold. When the concrete is filled to the bot-
tom of the facing ring, the facing ring forms a flat, auto-
matically leveled annular end section for the pipe
which eliminates the need for the hand-finishing and
measuring which are common in the prior art.

The facing ring may be mounted in a substantially
horizontal plane to form the end section of a straight
pipe, or it may be mounted in a plane which is inclined
relative to the horizontal to form a beveled end section
for the pipe.

In a preferred form of the invention, several radially
spaced apart pouring chutes are aligned with corre-
sponding radially spaced apart openings in the facing
ring. In instances where a beveled pipe section is pro-
duced, concrete is channeled into the openings of the
facing ring by the pouring chutes until the concrete
level reaches the low side of the facing ring. Thereafter,
as pouring continues, gates in the pouring chutes are
sequentially closed to progressively block the rise of
concrete from the low side to the high side of the fac-
ing ring until the concrete is filled to the bottom of the
facing ring, which will automatically provide a planar,
beveled annular end section for the pipe.

These and other aspects of the invention will be more
fully understood by referring to the following detailed
description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary elevation view showing a fac-
ing ring and pouring chute assembly in accordance with
this invention mounted on a vertically disposed pipe
mold for use in casting concrete in the pipe mold;

FIG. 2 is a plan view showing the detailed construc-
tion of the facing ring;

FIG. 3 is a fragmentary cross-sectional elevation view
showing the facing ring mounted on top of the pipe
mold; i

FIG. 4 is an enlarged fragmentary plan view showing
a facing ring door assembly taken within the circle 4 of
FIG. 2,

FIG. § is a fragmentary elevation view taken on line
5—5 of FIG. 4;

FIG. 6 is a fragmentary elevation view, partly in
cross-section and partly broken away, showing the de-
tailed construction of the pouring chute assembly
shown in FIG. 1,

FIG. 7 is a plan view taken on line 7—7 of FIG. 6; and
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FIG. 8 is a fragmentary cross-sectional elevation view
showing the facing ring assembly of this invention
mounted on a pipe mold for forming a beveled pipe
section.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, a system for casting a concrete
pipe section includes a vertically disposed pipe mold
assembly 10 mounted over a base ring 12 on the ground
to provide means for holding the bottom of the pipe
mold components in a fixed position relative to each
other. The pipe mold comprises a cylindrical steel
outer mold case 14 and a cylindrical steel core 16
placed concentrically inside the outer mold case. A rel-
atively thin-walled steel shell or cylinder 18 is disposed
in the pipe mold between the outer mold case and the
core. During use of the pipe mold, concrete is poured
into the outer annular space between the mold case and
the cylinder and into the inner annular space between
the cylinder and the core to form a concrete pipe sec-
tion. Thus, cylinder 18 becomes embedded in the con-
crete to provide reinforcing for the pipe section.

The concrete pipe section has a bell-type end at its
bottom and a spigot-type end at its top. As shown best
in FIG. 3, the spigot end of the pipe includes a rigid
metal spigot ring 20 at the top of cylinder 18. A con-
crete inner lining 22 of the pipe is poured to the top of
the spigot ring, and a concrete outer layer 24 of the
pipe is poured to a foreshortened position relative to
the top of inner lining 22. In a belled end of the pipe
the bottom of the concrete inner lining 22 is foreshort-
ened relative to the bottom of concrete outer layer 24.

The concrete is poured into pipe mold 10 with the aid
of a top ring 25 mounted on the top edge of inner core
16, and a pouring chute assembly 26 mounted over the
center portion of the top ring. The detailed construc-
tion of the top ring will be understood best by referring
to FIGS. 2 through 5. Top ring 25 includes a pair of flat
semi-circular plate halves 28 mounted in a diametri-
cally opposed relation on a rigid supporting framework
so the plate halves form the equivalent of a circular
plate which covers the circular opening above the cen-
ter of mold case 10. The supporting framework for the
top ring includes a plurality of radially outwardly ex-
tending support members 30, each of which includes a
pair of opposed C-shaped channel bars 32 rigidly se-
cured together to form the equivalent of an I-beam.
Plate halves 28 are welded to the top of the [-beams.
Radially spaced apart openings 34 in the plate halves
are covered with wire mesh to provide vent holes for
the central portion of the top ring.

An inner round-up ring 36 is rigidly secured to the
outer edges of I-beams 30 and plate halves 28. The
outer edge of the inner round-up ring is notched to
form an annular shoulder 38 adapted to rest on the an-
nular top edge of core 16 to hold the top ring in place
on top of the pipe mold. A guide ring 40 below the
inner round-up ring extends diagonally downwardly
and inwardly toward the center of the top ring. The
bottom of the guide ring is rigidly secured to the bot-
tom outer edge of the I-beams to hold the guide in a
fixed position for use in guiding the top ring into posi-
tion above the pipe mold.

An outer round-up ring 42 is held in a fixed position
spaced outwardly from and concentric relative to inner
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round-up ring 36. The inner and outer round-up rings
form an annular opening 43 in the top ring above the
annular mold cavity between core 16 and cylinder 18.
During use of the top ring, concrete is poured through
annular opening 43. A plurality of circumferentially
spaced apart bridge bars 44 are rigidly secured to the
tops of I-beams 30 and to the tops of the inner and
outer round-up rings to hold the two rings in a fixed,
equidistantly spaced apart relation. When the top ring
is mounted on the pipe mold, the inner face of outer
round-up ring 42 abuts against the outer face of spigot
ring 20. Thus, the inner and outer round-up rings main-
tain the top portions of core 16 and cylinder 18 in a
fixed equidistantly spaced apart relation which main-
tains a true annular open space between the cylinder
and the core.

An outwardly extending flat facing ring 46 is rigidly
secured to the bottoms of outer round-up ring 42 and
bridge bars 44 to hold the facing ring at a fixed eleva-
tion below the top edges of core 16 and spigot ring 20,
The outer edge of facing ring 46 engages the inner edge
of mold case 14 to hold the top of the mold case in a
fixed spaced-apart position relative to the top ring,
thereby maintaining a fixed continuous width for the
annular mold cavity between mold case 14 and cylinder
18. The bottom of the facing ring forms the top of a
foreshortened annular end section 47 of outer layer 24
of the cast concrete pipe section.

As shown best in FIGS. 2, 4, and 5, several radially
spaced apart openings 48 are formed in facing ring 46,
preferably at equidistantly spaced apart locations
around the ring. Each opening 48 is covered by a re-
spective door 50 having a hinge 52 at one end thereof
to allow the door to be either opened, by pivoting it up-
wardly from the top of the facing ring, or closed by
lying flush against the top of the facing ring over open-
ing 48. The opposite end of each door includes a sepa-
rate locking pin 54 which engages a corresponding
opening in a handle 56 to form a releasable lock for the
door. The underside of each door is shaped to lie in the
same plane as the bottom of facing ring 46 so the bot-
tom of the facing ring will provide a continuous flat en-
gaging surface for use in forming a flat top surface for
end section 47 of the pipe.

Pouring chute assembly 26 is understood best by re-
ferring to FIGS. 1, 6 and 7. The central area of the
pouring chute assembly includes an inverted conical
shaped metal pouring cone 58 supported on an upright
annular frame 60, the top edge of which is rigidly se-
cured to the bottom annular edge of the pouring cone.
A plurality of radially outwardly and downwardly ex-
tending I-beams 62 are welded to the underside of
pouring cone 58 to provide rigid support for the pour-
ing cone base. The outer ends of I-beams 62 are rigidly
secured to the top inner upright edge of annular frame
60.

Pouring cone 58 is centered around an upright rigid
arm 64 extending along the vertical axis of the pouring
chute assembly. The inner edges of I-beams 62 are rig-
idly secured to the outer edge of arm 64.

An outer base ring 66 forms the bottom of the pour-
ing chute assembly. The base ring is rigidly braced by
radially spaced apart, horizontally extending I-beams
68. The bottom of annular frame 60 is rigidly secured
to the tops of I-beams 68 to center pouring cone 58
above base ring 66. The pouring cone is further inter-
connected with the base ring by radially outwardly and
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downwardly extending I-beams 70, the top edges of
which are rigidly secured to the underside of the pour-
ing cone. The inner edges of I-beams 70 are secured to
the outer edge of arm 64, and the outer edges of I-
beams 70 are rigidly secured to the inner vertical edge
of base ring 66 to provide a rigid supporting framework
for the pouring chute assembly.

As shown best in FIG. 7, I-beams 70 are spaced 90°
apart, and each I-beam provides support for the bottom
of a corresponding one of four radially outwardly and
downwardly extending, upwardly opening, U-shaped
pouring chutes 72. Each pouring chute 72 extends radi-
ally outwardly beyond the outer extent of base ring 66.
The side walls of each pouring chute terminate at their
top ends adjacent a plurality of radially spaced apart
and vertically extending support bars 74. A horizon-
tally disposed, relatively thin-walled ring 76 made of
flat sheet metal is secured to the tops of support bars
74 to be held above the tops of the pouring chutes in
a position centered with respect to arm 64. A separate
arcuate slotted opening is formed between the base of
each pouring chute and the bottom of ring 76. Three
of these openings are closed off by separate arcuately
curved, vertically slidable, elongated gate members 78.
The top portion of each gate member abuts against the
inner edge of ring 76. Each gate member has a corre-
sponding upwardly and inwardly extending handle 80
which can be used to pull the gate member upwardly
to open the space between the base of the pouring
chute and the bottom of ring 76.

The pouring chute assembly also includes four radi-
ally spaced apart and horizontally disposed composite
I-beams 82 extending outwardly from the bottom of
arm 64 to the outer base ring 66. I-beams 77 provide
support for separate screen sections 83 which cover the
spaces between the pouring chutes. Four equidistantly
spaced apart, vertically disposed support members 84
are secured at their inner edges to the outer edge of
arm 64. Support members 84 extend radially outwardly
therefrom in an equidistantly spaced apart relation.
The pouring chute assembly also includes an upright
hand rail 86 which spans the outer edge of the pouring
chute assembly to provide means for allowing workmen
to steer the pouring chute assembly into place when it
is mounted above top ring 25.

During use of the top ring and pouring chute assem-
bly, a crane (not shown) hoists the top ring above the
pipe mold and places the top ring on top of core 16 in
the position shown best in FIGS. 1 and 3. Outer mold
case 14 is hoisted up and then lowered into position
around the top ring so the top inner edge of the outer
mold case engages the outer edge of facing ring 46. The
crane then hoists pouring chute assembly 26 above the
top ring, and workmen position the assembly so that
the four pouring chutes 72 are aligned with the four
door openings 48 of facing ring 46, as illustrated best
in phantom line in FIG. 2. (Depending upon the size of
the pipe to be cast, three, two, and even one pouring
chute and facing ring door opening may be used.)
When the pouring chute assembly is in place above the
top ring, base ring 66 of the pouring chute assembly
rests on top of the central circular plate of the top ring.
As shown best in FIG. 2, when the pouring chute as-
sembly is in its proper position, the extreme outer edges
of pouring chutes 72 rest on top of inner round-up ring
36 and extend to the outer vertical edge of the inner
round-up ring. Concrete is then ready to be poured into
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the pipe mold from a bucket 78 (illustrated in phantom
line in FIG. 1) which is hoisted above the pouring chute
assembly by the crane. The bucket is lowered over arm
64 which engages a releasable gate assembly in the bot-
tom of the bucket in a manner well known in the art to
pour the concrete on pouring cone 58. This allows the
concrete to be channeled through the open gates of the
pouring chutes and into the pipe mold. A major portion
of the concrete poured on the chute assembly will be
channeled to the inner mold cavity between core 16
and cylinder 18. Preferably, the pipe mold is filled by
alternately pouring concrete into the inner mold cavity
and then the outer mold cavity (between case 14 and
cylinder 18), but always keeping the inner mold cavity
filled to a higher level than the outer mold cavity to
prevent collapsing cylinder 18. When the outer mold
cavity is to be filled, suitable hinged extension means
80 (only one of which is shown in FIG. 6 for clarity) at
the end of each pouring channel are rotated into place
to extend the length of the pouring chutes so that the
concrete can be poured directly into the outer mold
cavity only through the door openings in facing ring 46.
This method of pouring the concrete into the pipe mold
is continued until the inner and outer mold cavities are
filled. The outer mold cavity is poured to the bottom of
facing ring 46, and doors 50 are then closed. The facing
ring forms a continuous flat foreshortened annular end
section at the proper elevation on the pipe. This elimi-
nates the prior art steps of removing substantial excess
material from the end section of the pipe, and also re-
duces the substantial amount of hand-finishing com-
mon in the prior art. The facing ring also has the advan-
tage of establishing the exact elevation of the pipe end
section without the requirement of constantly gauging
the level of the end section as it is being hand troweled.

FIG. 8 illustrates a system for casting beveled pipe
sections. In FIG. 8 the bevel angle of the pipe is exag-
gerated for clarity. When casting beveled pipe sections,
the same pouring chute assembly as that described in
FIGS. 1 through 7 can be used, although the top ring
is modified slightly. In this instance the pipe mold in-
cludes outer mold case 14 and inner core 16. A rein-
forcing ring 88 with a beveled top edge and a beveled
spigot ring 90 is disposed in the pipe mold between the
core and the case. A beveled top ring assembly 92 in-
cludes an inner round-up ring 94 identical to ring 36
mounted on the top edge of core 16. An outer round-
up ring 96 which engages the outer circumference of
beveled spigot ring 90 supports a beveled facing ring 98
which defines the top surface of the beveled end sec-
tion of the pipe. The bottoms of outer round-up ring 96
and bridge bars 99 are beveled so as to hold facing ring
98 in an inclined plane defining the desired beve! for
the pipe.

In use, pouring chute assembly 26 is placed on top of
beveled top ring 92, and the concrete is poured into the
pipe mold in a manner identical to that described
above. When the top level of the concrete reaches the
low side of facing ring 98, the gate for the distribution
channel going to the low side of the facing ring is closed
to block the further rise of concrete through its corre-
sponding door opening. As the concrete continues to
rise and start to come through the adjacent door open-
ings, the other two remaining gates are closed, as are
their corresponding doors, and the concrete is poured
again until it starts to come through the remaining door
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opening on the high side of facing ring 98. The last door
is closed, and top ring 92 is eventually removed to pro-
vide a beveled end section which is planar continuously
around the pipe and in which the bevel is formed at the
desired elevation without requiring the hand finishing,
troweling, and measuring procedures common in the
prior art.

We claim:

1. Apparatus for casting concrete pipe in a vertically
disposed pipe mold having a cylindrical outer mold
case, and an inner cylinder disposed concentrically in-
side the outer mold case to form an annular mold cavity
into which concrete is to be poured, the apparatus
comprising a flat facing ring encircling the cylinder and
mounted above the annular mold cavity, the facing ring
including gate means capable of being opened and
closed to control passage of the concrete through the
facing ring into the mold cavity, and a downwardly ex-
tending pouring chute mounted in a fixed position
above the facing ring in communication with the gate
means of the facing ring so that concrete poured onto
the pouring chute will be distributed by the pouring
chute through the gate means to the annular mold cav-
ity, the facing ring providing a flat undersurface which
will form a flat annular end section of the cast pipe
when concrete is filled to the bottom of the facing ring.

2. Apparatus according to claim 1 in which the pipe
mold includes a cylindrical inner core disposed concen-
trically inside the cylinder to form an inner annular
mold cavity into which concrete is to be poured, and in
which the facing ring is mounted only above the outer
annular mold cavity between the outer mold case and
the cylinder, and in which the pouring chute is
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mounted above both mold cavities so that the pouring
chute can be in communication with the inner mold
cavity or with the gate means of the facing ring.

3. Apparatus according to claim 2 including means
for extending the length of the pouring chute to cir-
cumvent the inner mold cavity and allow concrete to be
poured directly through the gate means of the facing
ring.

4. Apparatus according to claim 1 including several
radially spaced apart gate means located around the
facing ring, and including a separate radially extending
and elongated pouring chute associated with each gate
means, the pouring chutes being spaced apart radially
so that each one is in communication with its corre-
sponding gate means when the pouring chutes are held
in a fixed position above the facing ring.

5. Apparatus according to claim 4 including means
for holding the facing ring at an angle inclined relative
to true horizontal so the facing ring will form a beveled
end section for the pipe, and including gate means for
selectively blocking the passage of concrete through
certain of the pouring chutes so that sequential closing
of the gate means of the pouring chutes, once the level
of the poured concrete reaches the low side of the in-
clined facing ring, will progressively block the rise of
concrete from the low side to the high side of the facing
ring so the facing ring will form the beveled end section
of the pipe.

6. Apparatus according to claim 1 including means
for holding the facing ring at an angle inclined relative
to true horizontal so the facing ring will form a beveled

end section for the pipe.
* * * * *



