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To all, whon, it may concern 
Be it known that I, JAMES M. BOYLE, a 

citizen of the United States, residing at New 
York, in the county of New York and State 
of New York, have invented a certain new 
and useful improvement in Apparatus for 
and Methods of Molding Hollow Objects 
from Cement, of which the following is a specification. 
The invention relates to a monolithic con 

duit or like hollow object molded upon a fluid 
distended core of flexible material, substan 
tially as set forth in U. S. Letters Patent No. 
830,204, granted to me September 4, 1905. 
The invention consists in the method and 

apparatus hereinafter described, whereby the 
conduit is molded in successive sections upon 
a continuous gas distended flexible core, and 
as each section is completed, liquid under 
pressure is admitted to the portion of the 
core embedded in said section to replace the 
gaS. 

In the accompanying drawings- Figure 1 
is a vertical longitudinal section showing a 
mold, a core therein, and means for supply 
ing gas and liquid under pressure to opposite 
ends of said core and also illustrating the ini 
tial position of the traveling piston. Fig. 2 
is a section on the line acac of Fig. 1. Fig. 3 
is a section on the line y, y. of Fig. 4. Fig. 4 
is a section similar to Fig. 1, showing the po 
sition of the traveling piston after liquid has 
been admitted to so much of the core as is 
embedded in the completed conduit section. 
Fig. 5 is an enlarged section on the line ac' ac' 
of Fig. 6, of one end of the flexible core show ing the construction of the traveling piston, 
and Fig. 6 is an end elevation of the piston 
taken in the direction of the arrow Z. 

Similar numbers of reference indicate like 
parts. 

In making the monolithic conduit to which 
my present invention relates, I preferably 
first place in a suitable mold, for example, as 
the trough or box 1, a bed of the chosen ma-. 
terial measuring in depth about one-half the 
thickness of the completed conduit; or up to 
the line a... b. Fig.2. The length of the bed is 
to be a fraction of that of the entire conduit, 
represented by the distance c, d, Fig. 1. In 
this bed, by any suitable means, I form a 
semi-circular groove e, for the reception of 
the fluid distended core 2 of flexible mate 
rial, and then, upon said core and the bed al 

ready formed, I apply further cement to 
complete the conduit. After the cement 
has hardened sufficiently to retain its shape, 
the core may be removed, so that the cross 
section of the finished conduit will be as 
shown in Fig. 2. 
The present invention has more particular 

reference to the making of the conduit in suc 
cessive lengths or sections. 
The mold or trough 1 may be of indefinite 

length. The core 2 may be of an impervious 
flexible material, such as rubber coated fab 
ric. It is closed at both ends by any suitable 
plugs 4, 5, held in place by clamping rings 6. 
The interior of the core at the end at which 
the construction of the conduit is to begin, 
is connected to any source of liquid supply, 
(preferably water) under pressure. Thus, 
to illustrate, in Fig. 1 the pipe 7 provided 
with valve 8 connects the interior of the core 
with the elevated water tank 9. At the 
other end the interior of the core is connected 
to any source of gas, preferably air, under 
pressure. Again to illustrate in Fig. 1, the 
pipe 10 provided with valve 11 connects the 
interior of the core with the compressed air 
tank 12. In an extension of pipe 10 is ar 
ranged any suitable form of air relief valve 
13, set to blow off when the air pressure in 
the core exceeds that normally established. 
Within the core is a traveling piston 14 here 
shown as composed of two beveled disks 15, 
16, connected by an axial bar 17 and pro 
vided on their peripheries with elastic pack 
iss to form a tight joint with the core 
W8. 

The operation is as follows: The bottom 
bed of cement being laid and the receiving 
groove formed therein, the piston 14 is in 
serted into the open end of core 2 and the 
plug 4 is secured in place. The valve 8 being 
closed, the valve 11 is opened. The core 
then becomes distended with compressed air 
from tank 12, and is placed in its groove in 
the already laid bed of cement, as already 
described. The additional cement to bring 
the conduit to the desired thickness is then 
applied. The conditions will then be as 
shown in Fig. 1: that is to say, a section of 
the conduit of the length c, d, has been com 
pleted, and another and following section is 
to be made. The core is filled out with com 
pressed air only and the traveling piston 14 is 
held by the air pressure against the plug 4, 
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It is now desirable to substitute water for air 
as the distending medium of the core, in so 
much of the core as is embedded in the sec 
tion of the conduit just completed, the ob 
ject being to avoid leakage of fluid through 
the fabric of the core, which would occur if 
air were left therein during the making of the 
succeeding conduit sections. As is well 
known a compressed gas will penetrate pores 
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in a fabric which are substantially impervious 
to water. Further, if the core be kept filled 
with liquid during the setting of the cement a 
smoother surface on the interior of the con 
duit is obtained than when air is used. I 
first produce in the core and at the end of the 
section already completed, a constriction. 
Any convenient way of doing this may be 
adopted. One way is to use a fork 19, as 
shown in Fig. 3, straddling the core and com 
pressing it between its arms. The valve 8 is 
now opened, and as the liquid is to be at a 
pressure greater than that of the air, it drives 
the piston 14 in front of it, causing said pis 
ton to travel onward until the constriction in 
the core caused by fork 19 is reached. Any 
excess pressure of air in the core ahead of the 
piston and due to the movement thereof will 
be relieved at the relief valve 13. The water 
will then be sealed in the completed section 
by the piston, and the next section of con 
duit will be made in the manner already de 
scribed. When it is completed, a constriction 
will be produced at the end of the section as 
before, and the fork 19 being removed, the 
incoming water will drive the piston again 
forward until the new constriction is reached. 
In this way, the core of each conduit section 
will be filled with water under pressure as 
that section is formed. 

It is, of course, to be understood, that the 
drawings do not show proportions of parts. 
The core, for example, represented in Figs. 1 
and 2 may be several hundred feet in length, 
and made in twenty foot sections in the man 
ner described, one after the other. The 
shape of the traveling piston and its relative 
dimensions as here shown are not essential, 
since obviously they may be varied in many 
ways, without altering the result achieved. 

In practice, the distended core is no obsta 
cle to the laying of the cement bed for sec 
tions after the first, as it can easily be lifted 
to one side of the other of the mold. After 
the last section is completed, the end plug 4 
is removed and the water allowed to escape 
from the core, while the removal of the end 
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plug 5 allows of the piston 14 being taken out 
by hand. . 

I claim: 
1. In an apparatus for the manufacture of 

hollow objects, conduits and the like, from 
paig material capable of hardening, a tu 
ular distensible core of flexible material and 
means for filling a predetermined length of 
said core with liquid under pressure and the 
remainder of said core with gas under pres 
SUe. 

2. In an apparatus for the manufacture of 
hollow objects, conduits and the like, from 
plastic material capable of hardening, a tu 
bular distensible core of flexible material, 
means for filling said core with gas under 
pressure and means for filling a predeter 
mined length of said core with liquid under 
pressure and simultaneously expelling the 
gas therefrom. 

3. In an apparatus for the manufacture of 
hollow objects, conduits and the like, from 
lastic material capable of hardening, a tu 
E. distensible core of flexible material, 
means for admitting to one end of said core 
gas under pressure and means for admitting 
liquid under pressure to the other end of said 
COre. 

4. In an apparatus for the manufacture of 
hollow objects, conduits and the like, from 
plastic material capable of hardening, a tu 
bular distensible core of flexible material, a 
piston movable in said core, means for ad 
mitting gas under pressure to one end of said 
core and means for admitting liquid under 
pressure to the other end of said core. 

5. The method of making a monolithic 
conduit which consists in first, embedding a 
gas distended core of flexible material in a 
body of externally molded cement, forming a 
section of the conduit; second, admitting liq 
uid to said embedded core to expel said gas 
and simultaneously sealing said liquid in said 
section; third, embedding a new length of 
said gas distended core in cement to form an 
immediately succeeding section; fourth, re 
moving the seal and admitting said liquid to 
expel the gas from said new section and seal 
ing said liquid therein; and so on until the 
desired length of conduit is completed. 

In testimony whereof I have affixed my 
signature in presence of two witnesses. 

- JAMES M. BOYLE. 
Witnesses: 

JEAN NIE HASTIE, 
GERTRUDE T. PORTER, 
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