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- whether of wood or stone, the work is begun |
at the bottom and built up in horizontal .
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To all whom it may concern:
- Beitknown that I, WILLIAM DALE ITARRIS,
a citizen of the Dominion of Canada, residing
at Ottawa, in the Province of Ontario, have
invented certain new and useful Improve-
ments in Roofed Culverts for Railroad and
other Embankments, (for which I have ob-
tained Letters Patent in Canada, dated De-
cember 2, 1889, No. 32,981;) and I do declare
the following to be a full, clear, and exact de-
scription of the invention,such as will enable
others skilled in the art to which it apper-
tains to make and use the same. |

My invention relates to roofed culverts de-
signed to be constructed through railroad and
other embankments for the passage of water;

and it has for its object, among other things,
to provide a construction entailing but a com-

paratively small expense and embodying the
essential elements of strength and durability,
whereby danger to passing trains arising
from a collapse of the culvert is obviated.
Heretofore in the construction of culverts,

courses or sections toward the top. The col-

lapse of such a construction arising from
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heavy freshets of water invariably begins
with the bottom or foundation courses or sec-
tions. The fracture is communicated to the
succeeding upper course, which in turn giv-
Ing away communicates it to those above,
and the courses fall and block the channel
of the water, causing the water to rise and
wash out the wrecked culvert and superin-
cumbent embankment and create a chasm in
the path of passing trains.

A culvert constructed in horizontal courses,
as described, is adapted to resist stresses of
compression alone, leaving those of tension
and torsion unprovided for,and it will there-
tore be seen that when such a structure is
suddenly subjected to the latter forces by the
washing out of a portion of its foundation it
immediately collapses. My improved con-
struction renders such accidents impossible,
inasmuch as it consists in the employment of
vertical courses or sections instead of hori-
zontal, whereby the culvert is begun at one

end and built toward the other end, each ver-

tical eourse or section constituting a complete

posed of wood. | |

oring the same, as such will be varied to

with a portion of roof which gradually in-

stresses of tension and torsion, as well as of

compression, and together forming a culvert

as one of one piece, flexible throughout its
entire course in the three directions of length,
breadth, and depth, and capable of resisting
strain from below, above, and from either side.
- My improvements will be fully understood
trom the following desecription and claims
when taken in connection with the accompa-
nying drawings, in which— o

Figure 1 is a side elevation of a portion of
my improved culvert, illustrating one end of
the same. Kig.2 is a vertical transverse sec- ¢
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tional view taken on line « 2 of Fig. 1, illus-

trating one of the vertical sections of courses
composing the culvert. Fig. 3 is a front ele-
vation of a vertical section or course com-
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In carrying out my invention I do not de-

‘sire to confine myself to any specific form of

foundation for my improved culvert nor t{o
any particular devices for bracing and anch-
suit the situation and character of the em- 3
bankmentin which the culvertis construected.
Inthe construction of my improvementsthe
main portion A of the culvert is formed with
vertical side walls and a gable roof. The re-
spective ends of the culvert are preferably
constructed as illastrated in Fig. 1, being
formed of side sections of gradually-increas-
ing height, the higher of which are provided.
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creases in length and merges into the com-
plete side walls and roof of the culvert, and
by this construction it will be seen that the
ends of the culvert are made flush with the .
inclined sides of the embankment; but I do go
not desire to confine myself to this construc-
tion of the ends, as the culvert may be built

out entire, if desired, and may be continued

any desired distance outside the embank-
ment. | o |
Lhe vertical courses or sections D, as illus-
trated 1 Ifigs. 2 and 3, may be constructed
of wood or metal, and they consist of the ver-
tical side walls and the gable roof, which, as
is obvious, is best adapted to withstand the
weight of earth upon the culvert. :
Where metal is employed in the construc-
tion of the vertical conrses or sections, I pre-
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culvert or arch in itself, capable of resisting | fer to employ railway-rails, old or new, as
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their use is desirable, as will presently ap-
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pear. |

In forming a section, as illustrated in IFig.
9, the rail is bent into the form shown, with
the T portion thereof on the outside, and 1t
will be seen that when the sections or courses
are fastened together, as will be presently de-
seribed, the T portions of the rail will forma
key between which to lock the concrete, with
which the outer side walls and top of thecul-
vert 1s covered.

In forming the sections of wood the vertical |

and top walls thereof are scarfed together, as
better illustrated in Fig. 8, and by reason of
the peculiar construction of the culvert and
the placement of the timbers of the sections
the said timbers are kept permanently and
nniformly damp.

In building the culvert, after the necessary
excavation and foundation have been made,
the metal, railway-rail, or wood sections are
placed in their proper positions and are fast-
ened together in such positions by longitudi-
nal bars E, which, taking through their side
walls adjacent to the bottom and top thereof,
are bolted together by nuts and screws, and
these longitudinal bars E have their ends
suitably finished with threaded ends by which
the vertical sections may be drawn tight to-
agetherand preserved from displacement. T'he
side walls are suitably anchored back by iron
stays or buttressed by ¢rib or stone butiresses,
as the case may be.

When the ends of the culvert are formed
to come flush with the inclined sides of the
embankment, the lower longitudinal fasten-

- ing-bars are continued through the short side
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~portion of sald rails.

walls, and are suitably fastened to prevent

movement. In certain cases a longitudinal
iron tie-bar runs the entire length of the cul-
vert just under the apex, suspended from the
roof and tying the whole structure together

at the gable.

When railway-rails are employed in the con-
stroction of the seetions or courses, I prefer o
make the apertures for the passage of the
longitudinal bars through the web of the T
After the vertical sec-
tions have been placed in position and se-
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curely bolted together and suitably braced
and anchored, the outside thereof is covered
with a suitable conecrete and the inside tarred
or otherwise protected to prevent corrosion
of the material. |

By constructing the culvert of aggregate
courses or sections suitably bound together
it will be seen that I provide a flexible metal-

lie or timber passage which, when placed upon
a suitable foundation and properly braced

and anchored, constitutes a culvert capable

of resisting stress of compression, tension,

and torsion.
Having described my invention,
claim is—

what I

1. A courseor section of aculvert composed

of a railway-railiron, bent,as described, 80 as
to form vertical sides and a gable top, sub-
stantially as specified. .

9, A culvert composed of vertical sections,
cach formed of asingle piece of material hav-
ing parallel vertical sidesand a gable or slant-
ing top, substantially as specified.

3. A culvert composed of aseries of vertical

courses or sections bolted together and hav-
ing an external covering of concrete and an
interior coating of .tar, substantially asspeci-
fied.

4. A culvert composed of aseries of vertical
courses or sections formed so as to provide

external key-seats and having vertical sides.
and a gable top and a covering of concrete,.

substantially as specified. | |
5. In a culvert, the combination, with a se-

ries of courses or sections having side walls

and a gable roof, of longitudinal bars taking
throueh the side walls of said sections and
underneath the apex of said roof and adapted
to fasten them together, and anchor-bars or

Duttresses taking through or built behind the

side walls and serving to anchor or stay said
side walls, substantially as and for the pur-

pose speciiied.

In testimony whereof I affix my signature in
presence of two witnesses. -
WILLIAM DALE HARRIS.
Witnesses:
J. A. GEMMILL,
A. I, MAY.
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