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To all whom it may concern : o
Be it known that I, CALVIN DDETRICK, of

~ Philadelphia, Penn&ylvania, have invented a
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Improvement 1n Oontmuom Underground

Pipes and in Methods of Making the Same,
of which the following is a specification.

My invention rela,tes to such tubing, pipes,
or underground conduits or passages as are
employed for purposes of drainage, sewerage,
water-supply, gas-supply, inclosure of electric,
telegraphic, or telephonic wires, pneumatic,
hydraulic, or other kindred uses.

The object of the mveutlon i1s the construc-
tion of a wholly contanus composite pipe
embodying one or a series of seamless hermet-
ically-tight ducts or pasmg‘e -ways, adapted,
by virtue of the method of its construction,to
be formed of any required length, and to be
constituted of suitable plastic or Iead;ly mold-
ed fluid or semi-fluid material, adapted to so-
lidify into a rigid and impervious mass of
the predetermmed configuration and arrange-

ment.

To the above ends my invention consists 1n
the method of laying and forming continuous
pipe, hereinatter set forth and claimed.

In the aceompanying drawings, I‘loure 1
represents a longitudinal sectional elevauon
a trench in which, in its successive stages, 1S
being conducted my method of laying pipe.
Iigs. 2, 3, 4, 6, 7, 8, 9, and 10 represent, in
transverse sectlona,l elemtmn views across the
trench of Fig. 1, taken, respectwe]_y,on dotted
lines of Ifig. 1 marked with numerals corre-
sponding to those of the several sectional
views referred to, the said cross-sectional
views referred to taken in connection with
Fig. 1, representmg, as fully as is possible by
means of pictorial illustrations, the method by
which my pipe 1s formed and laid, Fig. 518 a
transverse sectional view of a convenientform
of die adapted to form the passages to the
shape indicated—for instance, in Figs.7 to 10
of the drawings. Fig. 11 1s a transverse cen-
tral sectional elevational view of a slightly-
modified form of what I term the ¢slab.” Fig.
12, a similar view of the same, representing a
construction in which the slab is provided
with longitudinally - extending tongues, de-
signed to form or to register within corre-
sponding grooves in the substance of thelayer
of asphalt-concrete, or other material in which
the ducts or passaﬂ'es are formed; and Kig.

13,a transverse sectional viewof a convenient

form of joint, where 1t 1s desired to form the
slab in separate parts and unite the parts.

Similar letters of reference indicate corre-

sponding parts. |

My pipe is laid acd made in the following
Ianner.

A trench,a, is first dag in the around to the
required depth and in the required direction
from the point of departure of the intended
pipe to the point at which such pipe is to ter-
ininate.

The bottom of the trench 18 preferably lev-
eled, asindicated at Ig.
I'ig. 1. This leveling is effected by any con-
venient means.

After the trench has been formed and lev-
eled as above, it 1s, if desired, suitably hard-
ened—as, for instance, by pressure, percussion,
or impact,unless the consistency ot the ground
renders such hardening unnecessary. 'The
bottom of the trench is then supplied with a
walled layer or trough, 0, as 1 find it conveni-
ent to term the formation of artificial stone,
as indicated at Ifig. 3 and at line 3 3 of Fig. 1.

This trough b may be formed 1n any desired
manner——-that is to say, it may either be con-
structed by the Taying upon the floor of the
trench of blocks of artificial stone or Kindred
hard material or else by the Howing of plastic
material upon said floor and its subsequent
molding thereon into the form represented 1in
Ifig. 3 of the drawings—that 1s to say, as a
longitudinally-extending base provided with
side walls b*; or, again, this trough may be
previouslyforinedin sections and subsequently
laid 1n place in the trench.

When the trough has been laid as above and
is hard it is then filled, or nearly filled, with
such soft or plastic fluid or semi-fnid mate-
rial asitis desired to form the passage or pas-
sages in, as represented at ¢ in Fig. 4 and at
lme 4 4, g, 1, snch material bemn‘ prefer-
ably qsphqlt concrete, although wmany other

substances adapted to subsequently solidify
“will answer the purpose.

of this layer by any suitable die, stamping de-

vice, or other means is then impressed the
form of the passages or duects d, as represented
in Fig. 6, and at line 6 6, Ifw‘ 1. 1 have de-
T’lSBd the die s replesented in Fig. 5 as a con-

venient means of forming these ducts It 1is
to be understood that one or a series of these

2, and on line 2 2 of
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duets is to be formed in the layer, according to |

the proportions desired. In the drawings, as
aconvenient number, 1 haverepresented three.

The impress of the form of the ducts 1s to be
made beforethelayerhardens. Afterthe layer
has hardened to the required extent a slab or
covering of artificial stone, ¢, Iig. 7, and line
7 7, Fig. 1, hardened asphalt-concrete, glass,
or other vitreous material, covered, if desired,
with asphalt, iron, or W()Od 11116“?186 coated or
felted with asphalt, 1s to be Superim posed upon
the layer, preferably to the entire width of the
trench, so as likewise to rest upon the walls of
the trough to form a covering to the ducts.

In laying the slab it is prefemble that the
portions of the layer with which 1t 1s to be 1n
contact should be hof, or otherwise be in a
soft, plastie, or glutinous condition, so as to in-
sure the hermetical inclosing of the ducts by
the slab. After the slabhas been thus laid the
earth in the trench, when the slab is not level
with the surface, 1s to be replaced upon it; or,
if the trench isa deep one and it is so desired,
a second trough, as indicated in Fig. S and at
line 8 8, I'ig. 1, can be formed and laid, as de-
scribed, upon the slab, a layer impressed with
ducts formed in said trough in the manner of
the layer first above described, and a second
slaborecovering superimposed thereupon, all as
indicated in I‘lg. 9, and atline 9 9of Fig. 1, after
which the earth f of the trench can be lG[.)]ELLed
upon the uppermost slab, as indicated in IFig,
10 and at line 10 10 of Ifig. 1.

The ecomposition of which the layer within
the trongh may be composed 18, broadly speak-
g, any Substance capable of being molded or

impressed and adapted subsequen tlvto solidify

in its impressed form.
The trough, as stated, may be ot any desired
material, artificial stone orconcrete compounds

being we]l adapted to perform the hmctlous

sought for.

When desired, the slab can be provided with
grooves ¢, as represented in IKig. 11, corre-
spondent to the ducts in the layer, so that
when the slab is applied the ducts can be
formed of an approximately circular section,
or, in fact, of any section desired.

In IFig. 12 i1s represented a constraction of
slab in wlm,h dovetails or tongues i are pro-
vided to the slab, which are deslnned to be
embedded in the substauce of the layer, as
represented.

In Fig. 13 is represented a convenient joint,
1, to be employed when the slab 1s jointed
either longitudinally or transversely. This

joint is designed to be filled with a lating of

cement or other suitable material.

It will be obvious from the foregoing de-
scription that my method enables the continu-
ous formation of a continuous seamless pipe
provided with either one or a series of 1nde-
pendent bores of any desired configuration.
It will also be obvious that my pipe 1s adapted
to be formed and laid below the ground in

. such position and relation thereto as 1t 18 de-

signed that the pipe should permanently oc- |

claim,

84

cupy. Itwilllikewisebe obvious that all joints
and couplings are dispensed with, as, indeed,

are all handling and transportation ot sections

70

of pipe, myinvention providing a means where-

by seamless pipe having one or many bores or
ducts of any desired configuration and exten-
sion c¢an be simultaneously manutactured and
laid in position for its subsequent permanent

use.
I am aware that pavements and other road-

ways have been constructed by superimposing
upon a substratum of hardened bituminous
béton laid direct in the ground and formed

with sewers or large gutters, a series of slabs

formed of cast-ironframeshaving cellsin which
are fixed bituminous paving-stones or slabs,
and which are provided with grooves or hol-
lows for giving hold to horses’ feet, and with
openings to drain the surface pavement into
the sewers; and.to such structure I lay no
a4 11: 1s essentially characteristic of my
invention that there should first be formed
within the earth-trench a walled layeror trough
of artificial stone or kindred hard material,
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which receives the continuous mass of plastic

material within which the ducts are formed
and pretects it from the earth by forming, m
connection with the top covering, a hard and
impervious envelope or integument to the re-
sulting pipe.

Having thuas described
clatm-—

1. The method of forming continnous seam-
less pipe hereinbefore deb(nbed which con-
sists, first, in excavating to the required depth,
shape, and extent, and in the required direc-
tion a trench or chanunel 1 the ground, 1n
which it is desired that a pipe should be laid;
second, 1 progressively laying, constructing,
or otherwise forming within said trench a
walled layer or trough of artificial stone or
kindred material; third, in progressively plac-
ing within said trough a layer, stratum, bed,

my invention, I

or continuous mass of plastic, Huid, semi-fluid,

or kindred material adapted to subsequently
solidify; fourth, in impressing in said layer,
by any saitable means, one or more ducts or
passage-ways; fifth, In superimposing upon
said layer, with its formed ducts, a slab or cov-
ering of artificial stone, glass, or other vitreous
material, coated metal, wood, or the
substantially as described.

2. A continuous seamless pipe formed of a
walled layer or trough of artificial stone or
kindred material, containing within its walls

a layer, stratum, bed, or continnous mass of

hardened plastic, fluid, semi-flunid, or kindred
material, formed with ducts or passage-ways
covered by a slab or other covering of artificial
stone or kindred material, sub%tautmlly as set

forth.
In testimony whereof 1 have herean tosmned

my namne this 20th day of May, A. 1. 1881.

CALVIN DETRICK.
In presence of—
J. BONSALL TAYLOR,
W. C. STRAWBRIDGE.
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