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This invention relates to culvert construc-
tion and the object of the invention is to pro-
duce a culvert construction of ‘exceptional
strength particularly adapted for use in cul-
The invention relates
generally to the same general class of struc-
ture as disclosed in my Patent No. 1,403,063,
issued January 10, 1922, but differs from the
construction of that
vert of my prior invention was composed of
units of g plurality of plies in thickness
whereas the culvert of the present invention
is built up from a plurality of units each of
which is, in the direction of its thickness,
composed of a single ply..

Speaking generally, the object of the in-
vention is to provide a culvert of great
strength which may be made of scrap tim-
ber. "Asno great lengths are required ord;-

narily, the ordinary serap has been found
to give very satisfactory results while pro- - i

viding the great strength which is required
in some culvert constructions,
invention is characterized,by the fact that
the timbers which g0 to make up the respec-
tive units of the culvert, instead of being
laid flat with respect to the face of the unit,
are set on edge so that their greatest  cross-
sectional dimensions are in the direction of
the thickness of the unit. For example, if
designed requires for the
necessary strength a 677
make up the culvert are
or lumber 6" wide and
appropriate thickness such' as two or four
inches as may be convenient. These various
timbers are placed on edge in face abutting
relation and are securely hound together to
form one of the units of the culvert by bolts
or tierods. These tie rods are associated with
the units by boring holes from one end to
the other through the units, by then passing
the tie rods through these holes in the con-
secutive planks and bolting the planks firmly
together or heading over the end of the tie
rods, as by riveting or in any other suitable
way. The advantage of this construction is
that the respective planks in any particular
unit are firmly and positively bound togeth-
er by the tension member which extends for

composed of planks

patent in that the cyl.

The present -

wall, the units which -

they may be of any

1931, Seriaero. 544,232, -

large the units may individually, be con-
structed said units will maintain their shape
and form; They will not warp, bend or be-
come distorted ‘and will stand tremendous
external as well ag internal pressures,

The culvert of this Invention is made up
of a plurality of units of this character.

hat 1s to say, four walls of the culvert of
rectangular cross-section are each composed
of a succession of these units placed end to
end and secured to one another and laterally
adjacent units of the other walls in any ap-
Propriate -manner., :

The structure of thig invention permits me
to ship units in knockdown form to the place
be ‘assembled and they

or any other similar substance, :

‘Features of the invention, other than those
specified, will be apparent from the here-
inafter detailed description and claims, when
read in conjunction with the’ accompanying
drawings. B ‘

In the accompanying drawings, T have il-
lustrated one practical form of the invention
but the showing herein made is to be under-
stood as illustrative only and not as defin-
ing the limits of the invention. :

In the drawings, Figure 1 is a perspective
view of a portion of g culvert»embodying
the present invention, In this view two of
the units are shown as removed from the’cul--
vert to more clearly illustrate the manner
in which the various units are assembled to
form a complete structure, - , -

igure 2'is a perspective view showing on
somewhat enlarged scale the manner in which
two of the culvert sections are fabricated and
joined together. S .

Figure 3 shows an angle bar which I may
employ to secure the units forming the top
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and bottom walls of the culvert to the units
forming the side walls.

In Figure 11 have llustrated several units
united to form the culvert. The units 1 form
the top wall of the cection of the culvert
shown and the units 2 form the bottom of the
culvert section shown, and the units 3 form
the sides of the structure. All of these units
are fabricated in the same Way and they may
be made of the same or different dimensions
as desired. It will of course
however, that all of the units of
four sides of the culvert should be of the
same width but they may vary in length. It
is desirable, however, that they be assembled
in the manner shown so that the joints be-
of the
culvert will be staggered with respect to the
between the units at the sides of the
culvert. This will give longitudinal strength

any of the

1o the culvert and will preclude saggng.

All of the units are preferably individually
fabricated in the same manner and in Fig-
ure 2 I have shown how they are built up.
Tach unit is made by arranging on edge 2
succession of boards, planks or timbers 4 so
that their edges preferably lie in the same
plane with the faces of the consecutive tim-
in face abutting relation. "The timbers
are arranged In succession in the manner
stated until the unit of the desired length
has been obtained and then tie bolts or truss
rods H are passed‘through registering holes
in the consecutive timbers after the manner
shown in Figure 2 and these rods are of such
length as to extend from one end of the unit
to the other. One end of each rod may be
headed while the other end of each rod is
preferably threaded to receive the end 6
which when screwed upon the rod exerts suf-
ficient tension on said rods to draw all of the
timbers 4 into close intimate contact and bind
them firmly together. The holes in the sev-
eral timbers through which the rods 5 ex-
tend may be bored before assembly through
the use of an appropriate templet or jig but
it desired the timbers may first be assemble

and the boring operation carried on for the
entire length of the units. Furthermore the
terminal timbers of the units are preferably
provided at their outer faces with recesses
in the region of the holes which receive the
rods and the heads and ends of the rods are
received in these recesses 0 that the ends of
the units are flush. Threaded bolts with nuts
as described are preferably used to bind the
timbers of the units together but the rods
may be headed over at both ends if desired.
Wood preservative such as creosote may be
employed to advantage and timbers may be
creosoted either before or after assembly. In
any event when these timbers are wholly
drawn together with a coating of creoscte
they provide an absolutely liquid and air
tight wall of great strength, the actual

be apparent,

sembled at the factory
place of use there to be joined together tor *:
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strength of which depends upon the width of
the timbers employed. For various culvert
constructions I have used in the past timbers
2// X 3’/’ 2’/ X ,/, 2// x 5’/’ and 2// x 6/’ ac-
cording to the width of the culvert, i. e. the
transverse span of the wall of which the unit
‘s to form a part although it is entirely feasi-
ble to use thicker and wider timbers where
ihe circumstances require greater strength.
The particular Jimensions given are those
which I have mainly used and ave for the
purpose of lustration only. I do not bind
myself to exact dimensions, the invention be-
ing directed 1n this connection to the setting
of the timbers on edge and in face abutting
relation to form the culvert walls, and be-
ing further directed to the use of tension bars
cuch as tie rods extending the full length
of the units and binding the various timbers
firmly together. -

T4 ‘such a unit is built of ordinary lumber
and is subsequently operating in the ground
or used to convey liquids, the moisture which
will invariably work into the lumber would
tend to slightly increase the thickness of the
individual timbers and in so doing will make
the joints even tighter than they were.

Tn carrying out this invention I may use
any desired number of tie rods b as described
and they may be positioned in any suitable

lace with respect to the thickness or width
of the individual unit in which they are in-
corporated but I have found that three rods
are entirely satisfactory for the majority of
culverts and that these rods are best disposed
as shown in Figure 2 of the drawings where-
in I have illustrated two rods adjacent the
lateral edges of the unit and also adjacent
one face of the unit with the third rod posi-
tioned substantially midway of the width of
the unit and adjacent the opposite face.
This arrangement will effectually keep the
timbers from warping and preclude the
opening of the joints between consecutive
timbers at any point or adjacent either face.
In practice the units may be individually
fabricated either at the place where they
are to be ultimately used or they may be as-
and shipped to the

£orm the culvert. In any event the timbers
which make up the unit are cut to length at
the factory and if they are to be joined at
their ends this operation is also carried out
at the same time so that there will be no
actual carpenter work necessary on the job.
This minimizes expense and expedites the
actual building of the culvert.

The units may be made to cooperate at
their lateral edges with the contiguous edges
of other units to form the four walls of the
culvert of rectangular characterization and
in the accompanying drawings the units are
provided at the edges with stepped joints.
This is a very satisfactory joint as it per-
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mits the units to be readily lined up in build-
ing the culvert. T am of course aware that
other forms of joints such ag a mitred joint
may be employed and T do not limit the in-
vention to the particular type of joint shown.

f course, the units which form the top, bot-
tom and side walls of the culvert must be
secured together. This may be accomplished
as shown in my prior patent hereinbefore
referred to or in any other suitable way.
For example T may use the angle bars such
as ilustrated in Figure 8 which angle bars
after being placed over the edges of the
culvert are secured to the walls which they
overlap by means of spikes to bind the parts
together.  When the units are staggered so
as to break joints as shown in Figure 1 it is

not necessary to actually secure to one an-

other the consecutive units of any particular
wall of the culvert, for obvious reasons, but
they may be secured together by bolts or in
any other suitable manner without depart-
ing from this invention. The culvert of this
invention embodies many marked practical
advantages. For example, if a culvert of
great strength is required to be built in some
out of the way place it is entirely practical
according to this invention to cut to size and
shape the timbers which will necessarily be
Incorporated into each unit and to ship these
timbers jointed and bored for the tie rods, in
knockdown creosoted condition in a box car
or by truck directly to the job, with an ap-
propriate number of tie rods to bind the con-
stituent parts of the several necessary units
together, Men at the jobmay, without the use
of derricks, lifts or other machinery necessary
to handle great weights, pick up these easily
handled weights and place them in the posi-
tion which they are to occupy in a sufficient
number, for example, to constitute one unit
and the tie rods may then be drawn through
the holes of the timbers of this unit and the
nuts applied to bind the timbers together,
and the unit which could mnot possibly be
handled without the use of weight lifting
machinery, is readily ‘installed and yet no
such machinery is necessary under the prac-
tice as I have outlined it. Nevertheless, the
resulting unit will be of great strength and
thoroughly efficient for its intended pur-
poses. On the other hand on jobs where der-
ricks or hoists may be used with convenience
the units may he completed at the factory
and shipped in this condition on flat cars or
otherwise to the job there to be picked up by
derricks and lifted into place to complete
the culvert. Tt will thus be apparent that I
can employ the present invention in a man-
ner thoroughly practical for any type of job
and in either small or large building opera-
tions in a thoroughly convenient ang prac-
tical way. I wish it also understood that
the joints between the several units of the
culvert may be covered, calked or otherwise

3

rendered water tight to preclude leakage or
seepage without departing from this inven-
tion.

The foregoing detailed description sets
forth the invention in its preferred practical
form, but the invention is to be understood
as fully commensurate with the appended
claims,

Having thus fully deseribed my invention,
what I claim as new.and desire to secure by
Letters Patent is: _ -

1. A culvert embodying a Plurality of
units, each of which units is fabricated from
pieces of lumber stood on edge and extending
transversely of the culvert with the longi-
tudinal edges of said pieces of lumber form-
ing inner and. outer surfaces of the culvert
and the faces of the consecutive pieces in face
abutting relation, tie rods extending through
the pieces of lumber of each particular unit
from end to end of said unit in a direction
longitudinal of the culvert and serving to
bind all the pieces of lumber of each par-
ticular unit firmly together to form the unit,
and additional means acting upon the sevy-
eral units independently of the tie rods for
securing the several units to one another to
form the culvert.

2. A culvert embodying a plurality of
units each of which is individually builf and
may be handled separately, each unit com-
prising pieces of lumber sef on edge with the
Taces of consecutive Pieces in face abutting
relation and with solid tie rods extending
through all the pieces of each individual unit
to secure said pieces to one another, each
piece of lumber being jointed at its opposite
ends to cooperate with complementary joints
in the lumber of the laterally adjacent units
of the culvert, and means, separate and inde-
pendent of said tie rods, for fastening the
several units together to form a finished cul-
vert, the joints between the consecutive units
of the top, bottom and side walls of the cul-
vert breaking joints with respect to one an-
other to render the culvert longitudinally
rigid.

In testimony whereof, I have signed the
foregoing specification.

WILLIAM J. TURNER.
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