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_ ABSTRACT OF THE DISCLOSURE

“A method for forming a continuous concrete pipe hav-
ing an integrally formed lining extending over part or
all ‘of -the surface of its bore. The invention relates to a
continuoius’ concrete pipé laying machine which travels
along in a trénch and which wraps a continuous sheet of
impervious liner material about an inflatable core and
then continuously deposits cementitious material into the
trench to surround the liner and core. When the cemen-
titious material has set, the core is deflated and removed
leaving a formed concrete plpe w1th liner in place in the
trench :

BACKGROUND OF" THE INVENTION

Th1s invention is directed to a.method and. apparatus
for forming a. continuous concrete pipe and more partic-
,ularly to a means .and method for lining the pipe. over
a part or all of the surface of its bore. :

FIELD OF THE INVENTION

This invention relates to a continuous concrete pipe
laymg machine which travels along in a trench and which
receives the plastic concrete mud or cementitious ma-
terial and automatically forms a continuous plpe thereof
in the ‘bottom of the trench as the machine is moved
along in the trench..

DESCRIPTION OF THE PRIOR ART

Heretofore contmuous concrete pipes have been formed
in trenches by pipe laying machines pulled along a pre-
viously dug trench as disclosed in U.S. Pat. No. 2,969,576.
These pipes have not been lined at least during their
forming- ‘operation ‘and consequently have not been re-
‘sistant to ‘many of the chemical composition encountered
‘in the pipe or capable of large internal pressures. Accord-
ingly, a need exists for a cheaply formed, continuous con-
crete p1pe which is lined or at- least partly lined with an
impervious materlal

SUMMARY OF THE INVENTION

' In accordance with the invention claimed a new and
improved method and apparatus is provided for lining a
-continuous formed concrete pipe.

It is, therefore, one object of this invention  to provide
a'new and improved apparatus for forming a continuous
lined concrete pipe.

"Another object of this invention is to provide a con-
tinuous concrete pipe laying machine employrng a’ con-
tinuous  roll” fed collapsrble core which is inflatable for
forming’ the concrete pipe and remams in the plpe as an
integral lining thereof.
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A further object of this invention is to provide a com- &+

tinuous concrete pipe laying machine employing means
for lining at least a part of the inner bore of saxd p1pe
‘or conduit, o <

A still further ob]ect of thlS inventioh is to prov1de a

65

continuous prpe ‘forming ‘method and apparatus fof Targe * B

.or small pipes fn which the inner core forming the lining
.for ‘thé finished concrete pipe is ‘automaticaily presented
in the poured pipé during the p1pe formxng operation,

" Astill further object of this invention is to provide a ,

70

thethod and’ apparatas for lining a’ contmuously formed -
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pipe in which the lining covering part or all of the bore
of the pipe is fed over, under or around an inflatable core
during the pipe forming operation.

A still further object of this invention is to provide
improvements to, and adaptation in the use of a con-
tinuous concrete pipe laying machine; such improvements
and adaptations being directed to the utilization of a con-
tinuous inflatable inner core of plastic or other suitable
material having radial projections on its outer circum-
ferential surface which are adapted to engage the inside
surface of the concrete pipe being formed to provide an
integral continuous plastic lining which will remain with-
in the inside surface of the finished pipe or conduit when
the inflatable core is evacuated.

Further objects and advantages of the invention will
become apparent as the following description proceeds
and the features of novelty which characterize this in-
vention will be pointed out with particularity in the claims
annexed to and forming part of this specification.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a left-hand side elevational view of a con-
tinuous concrete pipe laying machine incorporating some
of the improved features and adaptations of this invention;

FIG. 2 is a front elevational view of FIG. 1 taken
along the line 2—2;

FIG. 3 is a vertical transverse sectional view taken on
the line 3—3 of FIG. 1;
~ FIG. 4 is a vertical transverse sectional view taken on
line 4—4 of FIG. 1;

FIG. 5 is an enlarged fragmentary sectional view taken
on line 5—35 of FIG. 4;

FIG. 6 is a left-hand side elevational view of a modi-
fication -of the continuous concrete pipe laying machine
shown in FIG. 1;

FIG. 7 is a front elevational view of the machine shown
in FIG. 6 taken along the line 7—7;

FIG. 8 is an enlarged vertical transverse sectional view
through a finished concrete pipe or conduit, showing a
partial plastic lining integral with the inside surface of
the pipe; and

FIG. 9 is an enlarged vertical transverse sectional view
through a finished concrete pipe or conduit, showing a
complete circumferential plastic lining integral with the
inside surface of the pipe.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring more particularly to the drawings by charac-
ters of reference, FIGS. 1 and 6 disclose a continuous con-
crete pipe laying machine 10 adapted to be pulled along
in a previously prepared ditch 11 which may be semi-
circular, wherein a concrete pipe or conduit 12 is auto-
matically formed as the machine travels along in the
ditch. The finished pipe or conduit 12 has a configuration
substantially as shown in FIGS. 3, 8 and 9.

The continuous concrete pipe laying machine 10 com-
prises a hopper portion 13 which receives the wet plastic
¢ement mixture and presents it to the pipe forming portion

‘14 wherein the wet.cement mixture is agitated and tamped

by means of su1tab1e tamping apparatus 15. The tamping

_apparatus 15 is driven by a gas engine 16 mounted on the
.hopper portion 13 to automatically form the concrete pipe

12 around. 2 suitable cyhndrlcal core member 17 as the
machine travels. forward in the. prepared- ditch 11. The

hopper. portion 13 .and the pipe forming portion 14 -are
“enclosed at ‘their front and rear ends by laterally disposed

vertical -bafiles or walls 18 and. 19 respectively, Wall 18
has attached to it'a forwardly and rearwardly extending

‘core’ support mémber or guide, portion 20 “having a semi-
‘circular bottom 21 which is adapted to slide along the

semi-circular bottom of ditch 11 as the machine moves
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forward, the inside surface of which trowels the bottom
of the bore of conduit 12. The core support is also posi-
tioned so as to define a space between the bottom of the
trench and the underside of the core support member
whereby said core support member provides a troweling
surface for the lower half of the bore of the pipe to be
formed.

Wall 19 has a rearwardly extending semi-cylindrical top
troweling member 22 which is adapted to finish the top
portion of the formed pipe or conduit 12 as it emerges
from the rear of the machine.

The above description of the continuous concrete pipe
laying machine 10 is purposely very brief, only describing
the principle parts of the machine. The machine is dis-
closed in more detail in U.S. Pat. No. 2,969,576, above
identified. In accordance with the invention claimed, core
member 17, comprising a continuous inflatable member,
is used with machine 10 and becomes the surface of the
pipe bore or a lining for the continuous concrete pipe or
conduit 12 formed within ditch 11.

To this end machine 10 is provided at its forward end
with a rigid frame structure 24 comprising a pair of for-
wardly extending channel members 25 having secured
thereto at their extreme forward ends a pair of down-
wardly depending channel members 26. Channel members
26 are rigidly attached to channel members 25 and are
additionally rigidified by a pair of diagonally disposed
channel members 27 which are suitably secured to chan-
nel members 25 and 26. An axle 28 projects through suit-
able bearing holes at the extreme outer ends of channel
members 25 and is held in transverse relation between the
pair of channel members by washers and nuts 29 which
are threaded onto the outer ends of axle 28. Axle 28 sup-
ports a freely mounted roller 30 which in turn supports a
large continuous roll 31 of a flattened expandable plastic
hose formed of a suitable material such as polyurethane or
polypropylene. :

The lower ends of channel members 26 are provided
with bearing holes to receive and support the threaded
outer ends of an axle 32 which is adapted to support a
freely mounted rotatable roller 33. Roller 33 is confined
in transverse relation between channel members 26 by
suitable washers and nuts 34 which are threaded onto
both ends of axle 32. Directly above and in vertical align-
ment with axle 32 is another axle 35 which extends trans-
versely between channel! members 26 and through verti-
cal elongated holes 36 in the inside walls of these chan-
nels and through countersunk drilled holes in each of a
pair of vertically slidable steel blocks 37 where the
threaded ends of axle 35 are secured by washers and nuts
38. Another roller 39, similar to-roller 33, is journaled
to freely rotate on axle 35 and is normally forced into
yielding contact with roller 33 by the presstre of a pair
of compression springs 40. Springs 40 are. secured be-
tween the lower legs of channels 25 and the tops of the
sliding blocks 37, to thereby exert sufficient downward
pressure on roller 39 to keep it in longitudinal contact
with the lower roller 33, or on any material which may
be passing between the rollers, to provide an air-tight seal
at point 41,

To make ready or prepare the continuous concrete pipe
laying machine 10 for performing its primary function of
constructing a continuous concrete pipe in a previously
prepared ditch such as 11, it is only necessary to manually
unwind a sufficient length of the flattened plastic hose
from supply roll 31 and thread the same between the roll-

ers 33 and 35 and through cylindrical openings (not

shown) in the pipe forming portion 14 of the machine.
The plastic hose extends rearwardly beyond the extremi-
ties of the machine where it is secured in air-tight rela-
tion in a suitable bulkhead structure 42, Bulkhead struc-
ture 42 comprises an inner clamp ring 43, the inner cir-
cumference of which is sized to loosely fit over and
around an inwardly projecting circumferential flange 44
which is an integral part of a bulkhead cover plate 45 with
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sufficient clearance between their matching surfaces to
allow for the passage of the cylindrical core member 17
therebetween. Core member 17 extends a sufficient dis-
tance beyond the outer face of the inner clamp ring 43
to form a radially projecting circumferential flange 46 of
core material. This core material is secured in air-tight
relationship between the outer face of the cover plate 45
and clamp ring 43. The seal is accomplished by means of
an annular O-ring 47 imbedded in the inner face of cover
plate 45 when pressure is applied thereto by the tightening
up of suitable clamping bolts 48 which are secured in the
radially extending flange 49 of the inner clamp ring 43.
Bolts 48 are arranged to extend through clearance holes
50 located around the perimeter of the radially extending
flange 51 of bulkhead cover plate 45 by means of thumb
nuts 52 clearly shown in FIGS. 1 and 5.

The rear face of the bulkhead cover plate 45 is pro-
vided with two threaded bores which extend through the
cover plate in communication with the area encircled by
the circumferetial flange 44 and the inside of bore 52
of the inflatable core member 17. One of the threaded
bores is provided with suitable plumbing bore is adapted -
to receive one part of a quick disconnect hose fitting 58,
the other part of the fitting being attached to one end of a
supply hose 56. Supply hose 56 may be conneced to any
suitable source of compressed air or water under pressure
which may be utilized for inflating the core member 17.

After the inflatable core 17 has been clamped and sealed
in air or water tight relationship to bulkhead 42, a valve
(not shown) at the source of a compressed air supply,
for example, is opened, allowing air under pressure to
completely fill the inside area of the inflatable core, caus-
ing the core to assume a perfect circular form throughout
its entire length., The core extends forwardly of, within,
and beyond the rear of the continuous pipe laying machine
10, as shown in FIG. 1. It should be noted that the front
end 57 of the inflatable core is sealed to prevent the escape
of air at point 41 by the continued downward pressure
applied by compression springs 40 to roller 39 and thus
to the double thickness of flattened plastic material pass-
ing between it and the fixed lower roller 33 as the plastic
material is fed from the supply roll 31 to form the inflat-
able core 17 during the travel of the pipe laying machine
10 forwardly in ditch 11.

It should be understood that the total length of the
inflatable core member 17 is only limited by the amount
of plastic material in the supply roll 31 and should it be
desired to increase this amount, to increase the length of
the available inflatable core beyond this limit, a new sup-
ply roll of material coulud be mounted on axle 28,
splicing the ends of the rolls as by heat-sealing or other
means and thereby providing additional lengths of infiat-
able core over which the pipe laying machine can travel.
When the desired length of continuous concrete pipe has
been formed and cured, the inflatable core is cut at the
end of the bore of the pipe. This may be done after shut-
ting off the air supply at the source, disconnecting the
supply hose 56 at the fitting 55, thereby allowing the air
to escape from the inner area or bore 52 of the core and
removing the bulkhead structure. In accordance with the
invention claimed, core 17 is provided with an outside
surface which adheres to the surface of the concrete pipe
or conduit 12, thereby forming a lining for conduit 12.

It should also be understood that this invention should
not be limited to the use of compresed air for the specific
purpose of inflating the cylindrical core member 17, as
described in the preceding paragraphs of this description,
and that other means such as water under pressure could
be used to accomplish the same purpose, by making a few
simple changes in the apparatus shown and described.
For instance, the quick-disconnect fitting 55 and supply
hose 56 could be replaced by suitable plumbing incorpo-
rating a control valve and piping leading to the water
supply source. A pressure relief valve could be incorpo-
rated in the plumbing 53 which lead to the pressure gage
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54 to function as a safety valve to prevent excessive pres-
sures which might develop in the water filled core from
harming or distorting the core. A-water pump may be used
to evacuate the water froi the cylindrical core member
17 when conduit 12 has set ‘and the water could be
pumped back to its source to be used over and over again.
~ If so desired the core could be-removed from the inside
surface of the conduit 12 after setting of the concrete
but it is the intention of the inventor to provide a lining
for the conduit and the disclosed method is a simple and
effective way to line the conduit by making the core mem-
ber 17 a permanent part of the conduit. It should be
recognized also that the outer surface of core member 17
may be provided with protrusions or knobs to penetrate
into the plastic concrete before setting to cause core mem-
ber 17 to adhere to the pipe or conduit.

FIGS. 6, 7, 8 and 9 of the drawings disclose further ad-
vantages and features of this invention relating particu-
larly to the use of an inflatable core member 23 in con-
junction with the continuous pipe laying machine 10.

In concrete pipes, as mentioned above, it is sometimes
desirable to incorporate a continuous lining of plastic or
other suitable material integral with the inside bore sur-
face of the finished conduit, the purpose of such a lining
being to protect the concrete surface from attack by
chemical agents contained in or resulting from the fluid
carried by the conduit. In addition, such as lining provides
a smoother inner conduit surface and thus enhances the
hydraulic characteristics of the conduit and its ability to
carry fluids under pressures over that of unlined conduits.

FIGS. 6 and 7 illustrate a method and apparatus for
incorporating a plastic lining inside of the perimeter of a
bore of a concrete conduit formed by the apparatus dis-
closed in U.S. Pat. No. 2,969,576. Such method and ap-
paratus consists of a suitable length or section of inflatable
core member 23 manually threaded through the machine
and sealed at both ends by a suitable bulkhead structure
such as 42, of which only the rear end is shown. A chan-
nel frame member 58 is secured to and projects forward
from the front end of machine 10 and consists of a pair
of channel members 59 having welded or otherwise se-
cured to their front ends a pair of vertically extending
channel members 60. Channel members 60 extend down-
wardly adjacent the sides of the prepared ditch 11. A
transverse U-shaped member 61, which is wider than the
ditch, is secured to the top ends of channel members 60
as shown in FIGS. 6 and 7.

The lining material, whether core member 17 of FIGS.
1-6 or that shown in FIGS. 6-9, should have the follow-
ing physical properties: (a) it should be flexible enough
to allow conformation to the required arcuate or cylindri-
cal shape of the conduit bore, (b) it should have a
chemical composition resistant to the noxious compounds
that might be encountered in the conduit, (c) it should
be dense and impervious, and (d) it should be available
in either single thickness sheet form or flattened cylin-
drical form such as used to form the inflatable core 17
previously described.

In the application of a partial lining to the conduit, as
shown in FIGS. 6, 7 and 8, the supply roll of material
62 is preferably of sheet form having indentations or
projections on one of its surfaces, such as the projections
63 (FIG. 8) or any other surface irregularities which
will cause the sheets to adhere to plastic concrete. Ma-
terial 62 must be of sufficient width to cover the desired
circumferential distance within the bore of the conduit
to which it is being applied. For this reaason, the width
of the roll of material 62 is generally wider than the
width of ditch 11 and the roll is supported in the trans-
verse U-shaped member 61, over and above the ditch.
The material is then pulled down and under a narrower
roller 64 which is mounted to freely rotate on a trans-
verse axle 65 which extends between the vertical channel
members 60, where it is secured against longitudinal
movement by suitable nuts and washers 66. Roller 64 is
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6
preferably mounted vertically adjacent; directly above, and
centered - transversely with. the center. line 67 of the: in-
flated core 23 and. the vertical center of the cylindrical
opening 67 formed in a transverse guide baffle plate 69
through which core 23 extends into machine 10.
Suitable guide rollers 70 are securely positioned around
the perimeter of opening 67 and are adapted to guide
the lining material into its arcuate position over inflated
core 23, as the material is threaded into the machine
and out the rear of the pipe forming portion 14 of the
machine. The initial threading of the lining material 62
from the supply roll, down around roller 64, over the top
of the inflated core and under the guide rollers 70, into
and out the pipe forming portion of the machine, may
be accomplished manually; but after this, the applica-
tion of the lining material over the core and into posi-
tion in the machine in a continuous manner is ac-
complished automatically as the concrete pipe laying ma-
chine moves forward in the ditch. When the concrete
pipe or conduit 12 has cured or set, the inflatable core
23 is defiated and removed as in U.S. Pat. No. 2,969,576,
leaving the partial arcuate lining 71 permanently attached
as an inlegral part to the inside surface of the bore of
conduit 12.
The full perimeter circle inner plastic lining 72 shown
in FIG. 9 as integrally attached to the full circular
perimeter surface of bore 73 of conduit 12 is applied in
the same manner and with the same equipment as that
used to form and install the inflatable core member 17
previously described in FIGS. 1-6.
Although but a few embodiments of the invention
have been shown and described, it will be apparent to
those skilled in the art that various changes and modifi-
cations may be made therein without departing from
the spirit of the invention or from the scope of the ap-
pended claims.
I claim:
1. A method of manufacturing and lining a continuously
formed pipe of plastic cementitious material in a pre-dug
trench comprising the steps of:
inflating a collapsible inflatable core in said trench,
wrapping a continuous sheet of impervious material
partly around a given portion of the circumference of
said inflated core in a continuous manner,

distributing and forming plastic cementitious material
around said sheet of material and said core,

said sheet of impervious material having an outside sur-

face capable of adhering to said plastic cementitious
material,

deflating said core after said plastic cementitious ma-

terial has set, and :

removing said deflated core from said pipe, said sheet

of impervious material forming a lining for a given
portion of the circumference of said pipe.

2. The method of manufacturing and lining the con-
tinuously formed pipe set forth in claim 1 wherein said
sheet of impervious material comprises a flexible plastic
material.

3. The method of manufacturing and lining the con-
tinuously formed pipe set forth in claim 1 wherein said
sheet of impervious material comprises a rubber material.

4. The method of manufacturing and lining the con-
tinuously formed pipe set forth in claim 1 wherein the
outside surface of said sheet of impervious material is pro-
vided with means for adhering to said plastic cementitious
material upon setting thereof.

5. The method of manufacturing and lining the con-
tinuously formed pipe set forth in claim 1 wherein said
inflatable core is inflated with water under pressure.

6. A method of manufacturing and lining a continu-
ously formed pipe of plastic cementitious material in pre-
dug trench comprising the steps of: inflating a collapsible
inflatable core in said trench, wrapping a continuous sheet
of impervious material completely around the circumfer-
ence of said inflated core in a continuous manner, dis-



3.773.874

tributing. said - forming  plastic - cementitious material

around: said sheet of material and-said core, said sheet of »

impervious material having an outside surface capable of

adhering to said‘pl,as;‘tic cementitious material, deflating

said core after said plastic cementious material has set,
and removing said deflated core from said pipe, said sheet
of impervious material forming a lining for a given por-
tion of the circumference of said pipe.

7. The method of manufacturing and lining the con-
tinuously formed pipe set forth in claim 6 wherein said
sheet of impervious material comprises a flexible plastic
material.

8. The method of manufacturing and lining the con-
tinuously formed pipe set forth in claim 6 wherein said
sheet of impervious material comprises a rubber material.
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