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2 Claims.

This invention relates to apparatus for form-
ing continuous monolithic eoncrete, and mere
particularly eonstrueting continuous elongated
concrete conduits,

4 main object of the invention is to pravide
2. novel and improved apparatus for forming
continuous conerete conduits in a rapid and
econamical manner, the apparatus of the present
invention being simple in construction, being

easy to operate, and being suitable for the instal-

lation of concrete pipe or conduit of any de-
sired. diameter.

A further object of the invention is to pro-
vide an improved apparatys for forming con-

tinuous - conerete conduit, the apparatus keing

of the type emplaying an inflatable core ar-
ranged to be positioned in the trench or form
employed for the laying of the conduit, the ap-
baratus.of the present. invention including means
for inflating the core when the concrete is to
be poured, removing the air in the inflated core
and substituting liquid therefor, providing means
for maintaining the liguid at constant pressure
until the concrete has hardened, and including
means for creating & vacuum in the core when
the liquid is to be removed therefrom, whereby
the core may be collapsed and removed from
the hardened conduit section.

& still fyrther object of the invention is to
provide an improved apparatus for forming con-
tinuous lengths of. conerete conduit, said appa-
ratus being. of the type employing an inflatable
eore which may be: filled with liquid which is
held at. constant. pressure while the concrete is
hardening around the core, the improved ap-
paratus being provided with means for the re-
moval of the inflatable core without damage
thereto after the concrete has hardened.

Fuyther objects and advantages of the inven-
tion will become apparent from the following de-
soription and claims, and from the accompany-
ing drawings, wherein:

Pigure 1 is a side elevational view of an im-
proved apparatus: for use in forming continu-
ous:conerete conduit in accordance with the pres-
ent. invention;
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Figure 2 is an enlarged cross-sectional view

taken on the line 2—2 of Figure 1;

Figure 3 is an enlarged cross-sectional view
taken on the line 3—3 of Wigure 1:

Figure 4 is an enlarged, vertical, longitudinal,
cross-sectional view taken through the casing
portion of the apparatus of Figure 1;

Figure 5 is a schematic diagram of the fuid
system employed. in the improved apparatus of
fhe present invention;
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Figure 6 is a fragmentary elevational view,
partly in vertical cross-section, of the rear end
portion of the collapsible envelope employed in
the apparatus of Figures 1 to 4, showing the en-
velope in a contracted condition;

Figure 7 is an enlarged cross-sectional view
taken on the line 7—7 of Figure 1;

Pigure 8 is a series of vertical cross-sectional
views taken through the mold and through the
collapsible envelope during various stages of
formation of the conerete conduit, illustrating
the inflation and subsequent collapse of the in-
flatable envelope, and the final removal of the
envelope after the concrete section has. hard-
ened;

Figure 9 is a fragmentary top plan view of a
modified form of apparatus for use in forming
continuous concrete conduit aceording to the
present invention;

Figure 10 is a cross-sectional view taken on
the line 10—18 of Figure 9;

Figure 11 is a series of cross-sectional views
similar to Figure 8, but showing the use of
the modified form of the apparatus of Figures
9 and 10, and lllustrating the different shapes
of the inflatable core of the apparatus dyring
the process of forming a concrete conduit sec-.
tion.

Referring to the drawings, and more partieu-
larly to Figures 1 to 8, one form of apparatus
for forming continuous conerete conduit accord-
ing %o the present invention is designated gen-
erally at 1. The apparatus 1i comprises a rigid,
fubular casing 2 to one end of which ig secured
an elongated, collapsible envelope 13 of tubular
shape and which is closed at its end, as shaown
at 14. As shown in Figure 4, the casing 12 has
secured thereon a plurality of angle brackets
15 formed with open-ended slots 18. As illus-
trated, the slots {6 are provided in the outwardly
extending arms of the angle bragkets 5. Deg~
ignated at {7 is a collar member having a. re-
duced end portion {§ engaging over the end of
the casing 12 and sealingly coupled thereto, as
by the interposition of an annular sealing gasket
19 between the end of casing {2 and the an-
nular internal shoulder 20 of the collar 1. Se-
cured to the collar {7 are a plurality of anegle
brackets 21 having slotted, outwardly directed
arms 22 in which are engaged T-headed bolts
28 which engage also in the slots I§ of the angle
brackets {5 and which have further engaged on
their ends the nuts 24, which, when tightened,
tightly clamp the collar 17 to the end of the
casing 12. Designated at 25 is a flanged fitting
which is coupled to the end of the collar ‘11, as
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by 2 union nut 2§, the connection between the
fitting 25 and collar i1 being sealed by the inter-
position of an annular sealing gasket 21 between
the flanged end of the fitting 25 and the collar
17, as shown in Figure 4. Secured to the fitting
25 is the collapsible envelope 13, which may he
formed of any suitable flexible material, such
as rubber or fabric hose material. As shown in
Tigure 6, the envelope i3 has a substantially
smaller diameter when in a collapsed condition
than the maximum outside diameter of the por-
tion thereof engaged on the fitting 25.

Secured in the casing 12 is a longitudinally ex-
tending rigid tubular conduit 28. Connected to

the end of conduit 28 adjacent the envelope i3 I

is a flexible hose section 28 which extends into
the envelope {3, as shown in Figure 1. Desig-
nated at 30 is a transverse partition wall secured
in the end of the casing {2 opposite the envelope
13, the rigid conduit 28 passing through the
partition 88. Connected to said partition 30 is
a second conduit 31, which in turn is connected
to respective third and fourth conduits 32 and
33 leading to the high pressure outlet of a pump
34. Designated at 35 is a liquid reservoir con-
nected through respective conduits 3§ and 371
constituting a- fifth conduit to the low pressure
inlet of the pump 34. Conduit 3! includes a
manually controlled valve 38, conduit 32 includes
3 manually controlled second valve 38, and the
fifth conduit includes a manually controlied fifth
valve 40. Designated at 4! is a sixth conduit
connecting the second conduit 3{ and the fifth
conduit and including a manually controlled
fourth valve 42. Designated at 43 is a conduit
which connects the other end of the third con-
duit 82 to the top end of the liquid reservoir 35
and including a manually controlled third valve
44. Pump 384 is driven by an electric motor a5
which is connected to a suitable source of elec-
tric power through a pressure-controlled switch
46. 'The switch 4% is conventional in construc-
tion, and its pressure responsive element is con-
nected by a seventh conduit &7 to a tube 438
connected to and communicating with the cas-
ing 12. Connected to the tube 48 is a conven-
tional pressure gauge 49. Tube 48 is also pro-
vided with a manually-controlled valve 56. Con-
duit 47 is likewise provided with a manually-
controlled sixth valve 51.

The tube 28 extends outside the casing {2 and
is provided with a manually-operated first valve
52.

In using the apparatus, the envelope (8, in a
defiated condition, is inserted through an aper-
tured, transverse wall element 54 into the form
55 in which the conduit is to be cast, the casing
{2 and the envelope being arranged o extend
longitudinally and axially of the form 55, as
shown in Figure 1. Valves 42 and 44 are closed,
and the remaining valves are open. The motor
45 is energized and the pump 34 forces liquid
from reservoir 25 into the casing 12 through
conduits 35, 37, 33, 32, and 3. The liquid enters
the envelope 3 and forces the air in said
envelope out of the envelope through the hose
28 and tubes 28, allowing the air to escape free-
ly to the atmosphere. When all the air has
been removed, the valve 52 is closed, and liquid
is pumped into the casing until the casing has
been completely inflated. A predetermined
pressure of liquid is maintained in the envelope
{8 by the operation of the pressure switch 4§,
which governs the actuation of the motor 45.

The parts are in the positions illustrated in the.
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second diagrammatic figure in Figure 8 at this
point. The concrete is then poured into the
form 55 around the core defined by the inflated
envelope 3, and is then allowed to harden. After
the concrete has hardened, valves 42 and 44 are
opened, and valves 48 and 38 are closed. The
motor 45 is again started, causing the liquid to
be exhausted from the casing {2 through con-
duits 31, 41, 31, pump 34, conduits 3" and 43
into the reservoir 35. This causes the envelope
13 to collapse, as shown in the fourth figure of
the group of figures of Figure 8, disengaging the
envelope from the internal wall of the conduit
section previously formed, and allowing the
envelope to be withdrawn from said formed sec-
tion. It will be understood that a subsequent
section of concrete conduit can then be poured,
since the apparatus is moved longitudinally along
the form, the end wall. 54 being moved along
with the apparatus to a succeeding position in
the form and the parts having the relative posi-
tions shown in Figure 1, whereby the next sec-
tion of conduit may be poured in the same man--
ner as that previously described. It will be un-
derstood that air is allowed to leave the casing
{2 at the beginning of the inflation of the
envelope {3 by opening the valve 52, and that
said valve 52 is closed as soon as all of the air
is expelled from the casing.

Referring now to Figures 9, 10 and 11, a modi-
seation of the apparatus is disclosed, wherein
an outer tube 13’ of flexible material, such as
paper, cloth, fabric, plastic, rubber, or other
suitable material of sufficient tensile strength to
withstand the pressure developed in the envelope
i3, is provided around the envelope 13 to form
a lining for the concrete conduit and to facilitate
the removal of the deflated envelope i3 after
the concrete conduit has hardened. The opera-
tion of the apparatus is the same as previously
described, and the relative positions of the re-
spective elements during the successive stages of
pouring of the conduit section are illustrated in
Figure 11. As shown in Figure 11, after the
concrete has hardened around the outer tube 137,
the inner envelope {3 is deflated and may be
easily removed without damage thereto from the
liner 13’. ’

While certain specific embodiments of an im-
proved apparatus for use in forming continuous
conduits have been disclosed in the foregoing de-
scription, it will be understood that various modi-
fications within the spirit of the invention may
occur to those skilled in the art. Therefore, it
is intended that no limitations be placed on the
invention except as defined by the scope of the
appended claims.

What is claimed is: -

1. An apparatus for forming concrete conduits
comprising a tubular casing, a collapsible en-
velope having one end open and the other end
closed arranged so that the open end faces and
is connhected to one end of the casing, said en-
velope being adapted to be expanded to define
5 core around which concrete may be poured in
forming a conduit, a partition wall transversely
arranged within said casing adjacent the other
end thereof and secured thereto, a rigid tubular
conduit arranged longitudinally within & and
spaced from said casing and supported in said
partition wall, one end of said conduit being
exteriorly of the other end of said casing and
in communication with the atmosphere, a first
valve for opening and closing said one end of
said conduit, a flexible hose positioned longitudi-
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nally within said collapsible envelope and hav-
ing one end positioned adjacent the closed end
of said collapsible envelope and having the other
end connected te the other end of said rigid con-
duit, a second conduit extending into the other
end of said casing and having one engd supported
in said partition wall and in communication with
the interior of said casing and having the other
end exteriorly of said casing, a pump having an
inlet and an outlet, a reservoir, a third conduit
having one end connected to the other end of
said second conduit and having the other end
connected to said reservoir, a fourth conduit hav-
ing one end connected to said third conduit inter-
mediate the ends of the latter and having the
other end connected to the pump outlet, a second
valve in the portion of said third econduit inter-
mediate said fourth conduit and said one end
of said third conduit, a third valve in the portion
of said third conduit intermediate said fourth
conduit and the other end of said third conduit,
a fifth conduit having one end connected to the
bump inlet and having the other end connected
to said reservoir, a sixth conduit having one end
connected in communication with the other end
of said second conduit and having the other end
connected to said fifth conduit adjacent said one
end of the fifth conduit, a fourth valve in the
portion of said sixth conduit adjacent said one

end of said fifth conduit, a fifth valve in the por-

tion of said fifth conduit adjacent the other
end of said fifth conduit, a pressure responsive
switch operatively connected to said pump, a
seventh conduit having one end operatively con-
nected to said switch and having the other end
connected in communication with the interior
of said casing, inwardly of saig partition wall,
and a sixth valve positioned intermediate the
ends of said seventh conduit,.

2. An apparatus for forming concrete conduits

comprising a tubular casing, 3 collapsible en~
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velope having one end open and the other end
closed arranged so that the open end faces and
is connected to one end of the casing, said en-
velope being adapted to be expanded to define a
core arcund which concrete may be poured in
forming a conduit, a partition wall transversely
arranged within said casing adjacent the other
end thereof and secured thereto, a rigid tubu-
lar conduit arranged longitudinally within and
spaced from said casing and supported in said
partition wall, one end of said conduit being ex-
teriorly of the other end of said casing and in
communication with the atmosphere, a first
valve for opening and closing said one end of
said conduit, a flexible hose positioned longitudi-
nally within said collapsible envelope and hav-
ing one end positioned adjacent the closed end
of said collapsible envelope and having the other
end connected to the other end of said rigid
conduit, a second conduit extending into the
other end of said casing and having one end sup-
ported in said partition wall and in communi-
cation with the interior of said casing and hav-
ing the other end exteriorly of said casing, a
bump, a reserveir, conduit means operatively
connecting the other end of said second conduit
to said pump and Teservoir, a pressure responsive
switch operatively connected to said pump, and
another conduit means connecting the interior
of said casing to said switch.
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