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UNITED STATES 

2,675,598 

PATENT OFFICE 
2,675,598 

APRARATUS FOR FORMING CONCRETE 
CONDUITS 

Franklin . Millier, Lake Charles, La. 
Applicationa July 20, 1951, Serial No.237,742. 

(C. 25-128) 2 Claims. 
1. 

This invention relates to apparatus for form 
ing continuous monolithic concrete, and more 
particularly constructing continuous elongated 
ConCrete conduits. 
A main object of the invention is to provide 

a novel and improved apparatus for forming 
Continuous concrete conduits in a rapid and 
economical 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 apparatus for forming con 
tiluous concrete conduit, the apparatus being 
of the type employing an inflatable core ar 
ranged to be positioned in the trench or form 
employed for the laying of the conduit, the ap 
paratus 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 liquid at constant pressure 
until the concrete has hardened, and including 
means for creating a vacuum in the core when 
the liquid is to be removed therefroin, whereby 
the core may be collapsed, and removed from 
the hardened conduit Section. 
A still further object of the invention is to 

provide an improved apparatus for forming con 
tinuous lengths of concrete 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. 

Further objects and advantages of the inven 
tiora Will become apparent from the following de 
Scription and claims, and from the accompany 
ing drawings, whereih: 

Figure 1 is a side elevational view of an im 
proved apparatus for use in forming continu 
ous concrete conduit in accordance with the pres 
eat 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 Figure 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 fiuid 
system employed in the improved apparatus of 
the present invention; 
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Figure 6 is a fragmentary elevational view 

partly in vertical cross-section, of the real 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; 

Figure 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 concrete conduit, illustrating 
the inflation and subsequent collapse of the in 
fatable 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 according to the 
present invention; 

Figure 10 is a cross-sectional view taken on 
the line O-O 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 illustrating the different shapes 
of the inflatable core of the apparatus during 
the process of forming a concrete conduit sec 
tion. 

Referring to the drawings, and more particu 
larly to Figures 1 to 8, one form of apparatus 
for forming continuous concrete conduit accord 
ing to the present invention is designated gen 
erally at . The apparatus if comprises a rigid, 
tubular casing 2 to one end of which is secured 
an elongated, collapsible envelope 3 of tubular 
shape and which is closed at its end, as shown 
at 4. As shown in Figure 4, the casing 2 has 
Secured thereon a plurality of angle blackets 
5 formed With open-ended slots . As illus 

trated, the slots 6 are provided in the outwardly 
extending arms of the angle brackets. 5. Dese 
ignated at 7 is a collar member having a re 
duced end portion 8 engaging over the end of 
the casing 2 and Sealingly coupled thereto, as 
by the interposition of an annular sealing gasket 
9 between the end of casing 2 and the an 
nular internal shoulder 20 of the collar T. Se 
cured to the collar 7 are a plurality of angle 
brackets 2 having slotted, outwardly directed 
arms 22 in which are engaged T-headed bolts 
23 which engage also in the slots is of the angle 
brackets f5 and which have further engaged on 
their ends the nuts 24, which, when tightened, 
tightly clamp the collar f7 to the end of the 
casing 2. Designated at 25 is a flanged fitting 
which is coupled to the end of the collar ft, as 
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by a union nut 26, the connection between the 
fitting 25 and collar f7 being sealed by the inter 
position of an annular sealing gasket 2 between 
the flanged end of the fitting 25 and the collar 
7, as shown in Figure 4. Secured to the fitting 
25 is the collapsible envelope 3, which may be 
formed of any suitable flexible material, such 
aS rubber or fabric hose material. As shown in 
Figure 6, the envelope 3 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 2 is a longitudinally ex 
tending rigid tubular conduit 28. Connected to 
the end of conduit 28 adjacent the envelope 3 
is a flexible hose section 29 which extends into 
the envelope A3, as shown in Figure 1. Desig 
nated at 39 is a transverse partition wall secured 
in the end of the casing 2 opposite the envelope 
3, the rigid conduit 28 passing through the 

partition 30. Connected to said partition 30 is 
a Second conduit 3, 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 36 and 37 
constituting a fifth conduit to the low pressure 
inlet of the pump 34. Conduit. 3 includes a 
manually controlled valve 38, conduit 32 includes 
a manually controlled second valve 39, and the 
fifth conduit includes a manually controlled fifth 
valve 0. 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 32 to the top end of the liquid reservoir 35 
and including a manually controlled third valve 
A4. Pump 3A is driven by an electric motor 45 
which is connected to a Suitable source of elec 
tric power through a pressure-controlled switch 
46. The Switch 46 is conventional in construc 
tion, and its pressure responsive element is con 
nected by a seventh conduit to a tube 48 
connected to and communicating with the cas 
ing 2. Connected to the tube f8 is a conven 
tional pressure gauge 49. Tube 48 is also pro 
Vided With a manually-controlled valve 50. Con 
duit 47 is likewise provided with a manually 
controlled sixth valve 5. 
The tube 28 extends outside the casing f2 and 

is provided with a manually-operated first valve 
52. 
In using the apparatus, the envelope 3, in a 

deflated 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 to extend 
longitudinally and axially of the form 55, as 
shown in Figure 1. Walves 42 and 44 are closed, 
and the remaining valves are open. The motor 
45 is energized and the pump 34 forces liquid 
from reservoir 35 into the casing 2 through 
conduits 35, 31, 33, 32, and 3. The liquid enters 
the envelope 3 and forces the air in said 
envelope out of the envelope through the hose 
29 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 46, 
Which governs the actuation of the motor A5. 
The parts are in the positions illustrated in the 
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4. 
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 4 and 39 are closed. The 
motor 45 is again started, causing the liquid to 
be exhausted from the casing 2 through con 
duits 31, 4, 37, pump 35, conduits 33 and 43 
into the reservoir 35. This causes the envelope 
3 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 
A 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 
fication of the apparatus is disclosed, wherein 
an outer tube 3' 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 
f3, is provided around the envelope 3 to form 
a lining for the concrete conduit and to facilitate 
the removal of the deflated envelope 3 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 3', 
the inner envelope 3 is deflated and may be 
easily removed without damage thereto from the 
liner 3’. 
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 connected to One end of the casing, said en 
velope being adapted to be expanded to define 
a 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 to the other end of Said rigid coin 
duit, a second conduit extending into the other 
end of said casing and having one end 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 conduit inter 
mediate said fourth conduit and said one end 
of said third conduit, a third valve in the portion 
of said third conduit ii termediate said fourth 
conduit and the other end of Said third conduit, 
a fifth conduit having one end connected to the 
pump 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 said 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, a 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 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 tubul 
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 
pump, a reservoir, conduit means operatively 
connecting the other end of said second conduit 
to said pump and reservoir, 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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