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Patented Jan. 8, 1935 

UNITED STATES 
- 1,987,517 

1987,517 

PATENT OFFICE 
UNDERGROUND conDUIT 

- Harry W. Porter, Maplewood, N.J., and William 
C. Boren, Jr., Greensboro, N. C. 

Application July 8, 1933, serial No. 679,512 
i 13 Claims. (CI. 13-75) 

This invention relates in general to conduits 
and more particularly to underground conduits 
for housing, protecting and insulating pipes 
which are used for example, for conducting steam 
from a central heating plant to different build 
ings to be heated. - 
Important objects of the invention are to pro 

vide a conduit of the character described com 
prising a plurality of different, types of parts con 
structed and related so that during assembly of 
the parts no interference shall occur between 
mechanics installing different parts of the work, 
and one group of mechanics may complete in 
stallation of one type of parts before another 
group of mechanics begin their work installing 
other parts, and for accomplishing these results 
to provide a conduit comprising an approximate 
ly flat monolithic or concrete base, pipe supports 
which can be set directly on said base, side walls 
formed of hollow tile-like blocks set on said base 
and embracing portions of said pipe supports to 
hold them in position, and approximately semi 
cylindrical top or ceiling tile set upon said side 
walls in bridging relation thereto, whereby said 
base can be set or poured at one time, said pipe 
supports then can be set on the flat top thereof 
after which the pipes can be laid on said sup 
ports, said side wall blocks thereafter can be set 
on said base with said pipe supports between 
them, and said top tile can be then set on said 
side walls to complete the conduit. . . . . . . 
Another object of the invention is to provide 

Such a conduit embodying a novel and improved 
construction and combination of parts includ 
ing a plurality of sections of different types which 
can be easily made in different sizes with the 
sizes of one type complemental to corresponding 
sizes of the other types, whereby underground 
conduits of many different sizes, or capacities 
can be easily and quickly installed by proper 
combinations of said sections and the sections 
can be kept in stock ready for use. In other 
words, one important object of our invention is 
to provide a conduit having a base with a sub 
stantially flat top, separate side walls formed of a 
plurality of identical sections which may be set 
end to end on said flat top of the base so that the 
side walls may be independently erected on the 
base and spaced apart to make conduits of dif 
ferent widths as may be desired, and a top formed 
of tile sections set end to end upon the tops of 
the side walls in arched relation thereto, whereby 
by making the base, side wall sections and top 
sections of different sizes, conduits of different ca 
pacities can be quickly installed. - : . 

Further objects are to provide novel and im 
proved means for supporting pipes which can be 
set directly upon and in simple abutting relation 
to the monolithic base and which have portions 
to be embedded in the mortar joints between the 
side tile to hold the pipe supports rigidly against 
movement whereby the pipe supports can be eas 
ily and quickly set and the weight of the pipes 
and supports shall be directly and wholly assumed 
by the monolithic base to relieve the side and top 
tile from such weight; to provide such pipe sup 
ports having novel and improved features of con 
struction including seats for pipe supporting 
shafts which are vertically adjustable to accom 
modate different sizes and relations of pipes in 
the conduit, and to provide a novel and improved 
construction and combination of such a base and 
pipe supports wherein said base and pipe sup 
ports have cooperating parts by which the pipe 
Supports can be easily and quickly set and allined 
with each other on the base without the neces 
sity for special measurements or alining opera 
tions. - 

Another object is to provide an underground 
conduit of the character described embodying 
novel and improved features of construction 
whereby ground water shall be quickly drained 
away from the top and side walls of the conduit, 
seepage of water into the conduit shall be kept to 
the minimum without the necessity for extra, 
drains, crush rock or gravel fills, etc., around the 
conduit, and any water within the conduit shall 
be quickly drained away at the botom of the 
conduit. 
Other objects are to provide novel and im 

proved trapezoidal hollow side wall tile to pro 
vide stable supports for the top tile and for drain 
ing off seepage water at the sides of the conduit; 
to provide novel and improved top tile which are 
semi-circulartile pipe sections and have air chan 
nels of novel form therethrough, so that the tile 
shall be light in weight, strong, and shall have 
good inherent heat insulating qualities; to pro 
vide top tile whereby novel and improved joints 
shall be possible between adjacent top tile and be 
tween the top tile and side tile to mechanically 
interlock said tile together and retard infiltration 
of moisture through the joints; to provide a novel 
and improved construction and combination of 
side tile and interior partition plates whereby the 
partition plates can be easily, quickly, separably, 
and adjustably mounted on the side tile between 
the monolithic base and the pipes to divide the 
conduit into a lower drain chamber and an up 
per pipe containing an insulating chamber and 
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2 
to facilitate drainage of moisture from the upper 
chamber to the lower chamber; and to obtain 
other advantages and results as will be brought 
Out by the following description. 

Referring to the accompanying drawings in 
which corresponding and like parts are designated 
by the same reference characters throughout 
the Several views, 

Figure 1 is a sectional perspective view of an 
underground conduit embodying our invention. 

Figure 2 is an enlarged vertical transverse Sec 
tional view through the conduit. 

Figure 3 is an end elevation of a tile pipe from 
which the top sections of our conduit are formed. 

Figure 4 is a perspective view of the tile pipe 
shown in Figure 3 split into two half sections 
each of which comprises a top section for our 
conduit. r . - : 

Figure 5 is a fragmentary side elevation par- '. 
tially in section of the conduit on approximately 
the scale shown in Figure 1, illustrating-a-form 
of joint.between the top tile sections. . 

Figure. 6 is a perspective view of one of the 
side :tile sections. ... . . . . 

Figure 7 is a perspective. view of one of the 
pipe, supporting-standards, viewing the same from 
the front thereof. - 

Figure.8 is a similar view of the rear of the 
Standard. . . . . . . . . . . . . 

Figure 9 is a view similar to Figure. 7...with 
the shaft supporting brackets removed from the 
standard, and . . . . 

Figure 10 is a composite perspective view...of 
one of the shafts and pipe, supporting roller Which 
cooperates therewith. 1.. ...’ 

Specifically describing the invention, our con 
duit includes. a base A; which is preferably. Imono 
lithic and formed-of cementitious material such 
as concrete so that the base-can be formed at 
the s situs is of the conduit. The base preferably 
has a substantially flat, top 1,-and, alongitudinal 
drain-channel-or-gutter;2 along approximately the 
longitudinal median line of the base. Side walls 
Bare set upon the top 1 of the base...and support 
atop or roof-C which is in arched-relation:to the 
side walls. Within the conduit are arranged sup 
ports.D for supporting pipes or the like E. 
The side walls B are formed of block-sections 

which are preferably hollow-tie 3, approximate 
ly trapezoidal in cross-section and having longi 
tudinal: openings:4 therethrough, to form hollow 
side walls for the conduit. These tile sections 
3 are set upon the top of the base 1 in-end to 
end relation to each other with the wider of the 
parallel sides resting on the base and with the 
openings 4 disposed in alinement longitudinally 
of the conduit. Each tile-section has at the side 
thereof which is disposed inwardly of the conduit 
a plurality of longitudinal ledges, 5 paralleland 
adjacent to the wider of the two parallel sides 
of the section for cooperating - with the corre 
sponding ledges on the opposite tile sections to 
support ashorizontal partition 51 which divides 
the conduit into a lower drainage, chamber be 
neath: the partition and ran upper pipe-contain 
ing::chamber above the partition, the two ledges 
permitting the partition to be set at different ele 
vations. Also, the tile is shown as: formed with 
channels-40 in its walls. . . 
The 'roof: C sis also.formed.of.:sections 6, seach 

constituting a half, section : of a tile, pipe, being 
approximately-semi-circular in cross-section; and 
each section preferably has longitudinal chan 
nels 7 between the inner and outer sides of the 
section and preferably approximately rectangu 

1,987,517 
lar in cross Section as clearly shown in Figure 2 
of the drawings. Also, preferably, longitudinal 
openings 70 are provided in the Walls of the Sec 
tions between adjacent channels 7 for a purpose 
hereinafter described. These tile sections are Set 
upon the tops 8 of the side wall sections 3 in 
end to end relation to each other with the chan 
nels 7 and openings 70 of adjacent Sections in 
alinement longitudinally of the conduit. 
;Sections of this character may beformed as 

illustrated in Figures 3 and 4 of the drawings 
.by making atile pipe with the longitudinal chan 
nels 7 and weakening the walls of the pipe in a 
diametal plane as indicated by the longitudinal 
scorings 9 in Figure 3, and then splitting the 
pipe along said weakened portions as shown in 
Figure 4. Preferably the scorings 9 are arranged 

::transversely of two of the channels 7 so that 
when the pipe is split into two sections as shown 
infigure 4, each section has a longitudinal groove 
10 in each edge thereof... With this construction, 
when the sections, are set upon: the side walls, 
the:grooves. 10 receive some of the mortar of the 
joint 60 between the top sections and side sec 
tions, to provide a key between the sections and 
to retard seepage of moisture through the joint. 
Also, preferably, one end of each section 6 has 
an exterior beveled surface 11 intersecting said 
channels and openings so that when said end 
of the sectionisarranged in end to endandalined 
relation with one end of the other, section as 
shown in Figure 5, a wide clearance for the 
application of mortar into the joint is provided, 
and the mortar will easily flow into the ends of 
the longitudinal...channels 7 and openings 70.so 
as to provide...a...mortar-key 12 between the sec 
tions as well as a tortuous passage for water. 
through the joint. The mortar also closes the 
ends. of the channels 7 and openings, 70.s.o. as to 
provide closed air spaces to enhance the heat 
insulating qualities of the tile. The openings. 70 
also compensate for expansion and contraction 
of the material between the channels 7 to reduce 
possibility of fracture of the section and without 
unduly weakening the walls of the sections. This 
structure eliminates the usual bell and spigot 
joint and provides a smooth...outer surface for 
the top of the conduit so that if desired, thernor 
tar joint 12 may be protected against seepage 
of moisture therethrough by a suitable covering 
13 of waterproof material as shown in Figure 5. 
Obviously, the sections 6 need not be provided 
with the exterior bevel 11 and the ends of the 
sections may be.square. : : : : : : : 
Another important feature of our invention is 

the means for supporting pipes or the like within 
the conduit. This means is shown in detail in 
Figures 7-to.10 inclusive and includes, a standard 
21 to be disposed at each side of the conduit in 
opposed relation to another similar standard. 
Each.standard has a foot 22 to rest on the base 
1 of the conduit, an upstanding-arm-23, anda wing 
or web.24 which projects from the rear, side...of 
the arm .23. This wing. or web. 24, is of such 
dimensions: as to be received in the joint, between 
the ends of adjacent stile sections 3 and the 
standards-23 preferably slightly: incline.with re 
spect to the feet 22-so as to nicely abuttingly 
engage the inner sides of the respective side walls. 
Each foot.22 has depending; lugs. 25 to abuttingly 
engage the upper portions of the side walls, or, 
the upper edges of the drain channel 2 in the 
base A. Each upstanding-arm 21 has longitudi 
nal channels 26 to face the channels in the op-, 
posite standard, and shaft, supporting.brackets 
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of identical tile sections. semi-circular in cross 
Section having longitudinal openings therethrough 
and Set end to end upon the tops of said side walls 
in arched relation thereto with said longitudinal 
openings of one section in allinement with said 
Openings of adjacent sections longitudinally of 
the conduit. 

4. The underground conduit set forthin claim 1 
Wherein Said top tile sections have longitudinal 
channels opening through the ends thereof and 
One end of One of two adjacent top tille sections 
has an exterior bevel surface intersecting said 
Channels to provide a Space for mortar to enter 
between said sections and into said channels, and 
With the addition of mortar in the joint between 
Said adjacent tile Sections extending into the ends 
of Said longitudinal channels for interlocking the 
Sections and locking the mortar in the joint. 

5. An underground conduit comprising a base 
having an approximately flat top, side walls 
formed of block sections set end to end on said 
top of the base, pipe supports including bracket 
Standards set on said top of the base in abutting 
relation to Said side walls and having portions 
embedded in the joints between said block sec 
tions, and shafts having their ends journaled in 
the Oppositely disposed bracket standards, and 
a top formed of sections set end to end on said 
Side. Walls. ????????????????? 

6. An underground conduit, comprising a base 
having an approximately flat top, side walls 
formed of block Sections set end to end on said 
top of the base, pipe Supports set on said base 
and having portions...embedded in the joints be 
Ween the ends of Said side Wall block sections, 
and a top formed of Sections set end to end on 
said Side Walls, Said base, having portions in pre 
determined allined arrangement, and said pipe 
Supports having parts to abuttingly engage said 
portions of Said base for allining said supports as 
they are set. On the base. 

7. An underground conduit comprising a base 
having an approximately iflat top, side walls 
formed of block Sections, set end to end on said 
top of the base, pipe Supports Set on Said base 
and having portions embedded in the joints be 
tWeen the ends of Said. Side wall block. Sections, 
and a top formed Of Sections Set end to end on 
Said Side Walls, Said base having a drain channel 
in its top, the edges of which are parallel with 
said side walls, and said pipe supports having 
parts to engage, and Overlie said edges of said 
channel. Whereby said Supports can be a lined 
With each other , along said edges of the channel. 

8. The conduit Set forth in claim 5 wherein 
said base has a drain channel in its top, the 

edges of which are substantantially parallel to 
each other, and said bracket standards have foot 
portions to rest on said base and formed with 
flanges to overlie the edges of said drain channel 
Whereby said. Supports can be allined with each 
other along said edge of the channel. 

9. The underground conduit, set forth in claim 
1. With the addition of pipe supports set directly 
On Said base in abutting relation to said side 
Walls at joints between said tile, of the Side 
Walls and having portions embedded in said 
joints. 

10. The underground conduit set forthin claim 
1 wherein said base has a longitudinal drain 
channel in its top and said side tile have longi 
tudiinal ledges on their inner sides, and with the 
addition of a horizontal partition separably 
mounted on said ledges above said drain channel 
to divide the conduit into an upper pipe receiv 
ing and insulating compartment and a lower 
drainage compartinent. 

11. A pipe Support for conduits comprising a 
pair of bearing standards having corresponding 
vertically disposed channels facing each other 
With SSats at their lower ends, a bracket vertical 
ly slidable in each channel having a Seat at its 
upper end to receive a shaft and a straight leg 
at its other end which fits said, channel seat, 
whereby said bracket can be adjusted to vary 
the elevation of said seat by cutting of a portion 
of said leg, and a pipe supporting shaft mounted 
in Said Seats. ? 

12. A pipe supporting unit for conduits, com 
prising a foot to rest upon a Support, a standard 
projecting upWardly from Said foot and having 
a vertical channel in its face formed with a 
seat at its lower end, a bracket vertically slid 
able in Said channel and having a Seat at its 
upper end to receive a shaft and a straight leg 
at its other end to fit said channel seat, and a 
Wing projecting from the rear of Said standard 
to enter a joint between wall blocks. 

13. An underground conduit comprising a 
monolithic base having an approximately flat 
top, Spaced and separate Side walls formed of 
identical tile sections having Substantially flat 
bottom surfaces and set end to end on said flat 
top of Said base. So that the side walls may be 
independently erected on said base and spaced 
apart as desired, said tille sections having longi 
tudinal openings therethrough allined with each 
other longitudinally of Said i Side - Walls to pro 
wide drainage and heat insulating channels, and 
a top formed of identical tile sections set end to 
end upon the teps of said side Walls in arched 
relation thereto. 

HARRY W. PORTER. 
WILLIAMI. C. BOREN, JR. 
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