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UNITED STATES PATENT oFFICE. 
MAE AS KAMMERER, AND JOHN M. KAIMIMIERER, OF EL PASO, ILLINOIS, ASSIGNORS 

OF ONE-HALF TO ARTHUR HIENINING AND JOHN F. SCHOFIELD, BOTH. oF EL PAso, 
ILLINOIS, 

CULVERT. 

1,412,616. 
Application filed July 27, 

To all no hom, it may concerºn.: 
Be it known that we, MATHIAS KAMI MIERER 

and JoHN M. KAMIMIERER, citizens of the 
United States, residing at El Paso, in the 
county of Woodford and State of Illinois, 
have invented certain newy and useful Im 
provements in Culverts, of which the follow 
ing is a specification. 
This invention relates to new and useful 

improvements in culverts of the type con 
sisting of molded sections which may be 
easily assembled to provide a finished cul 
vert possessing many advantages, other than : S S 3 

the desirable characteristics of a culvert con 
structed entirely on the site where the same 
is to be located. - - - - 
An important object of the invention is 

to provide molded arched sections and floor 
Sections, and means for securely locking the 
sections constituting the çulvert together. 
Another object of the invention is to pro 

vide a culvert consisting of a plurality of 
ready molded sections which after being 
assembled in their relative places are united 
or made linto an integral structure by con 
crete being poured at certain places in the . 
culvert. · 
A further object of the invention resides in 

the provision of an arrangement of tie-rods 
for the various sections of the culvert where 
by all possibility of any relative movement 
between the sections is precluded thereby 
providing a culvert which is practically a, 
one piece structure. 
A still further object of the invention is 

to provide a culvert of the above named 
type which is so constructed as to preclude 
any possibility of the structure settling after 
it has been installed. 

Still another object of the invention re 
sides in the provision of a simple and effec 
tive means for anchoring the head - walls of 
the culvert and interlocking them with other 
parts of the culvert. 
A further object of the invention is to piro 

vide a culvert possessing the features above 
Set forth which is exceedingly simple and 
durable and may be installed in the minimum 
of time. - - - - - 

Other objects and advantages of the in 
vention will become apparent during the 
course of the following description, W 

In the accompanying drawings forming 
a part of the specification and wherein like 

Specification of Letters Patent. Patented Apr. 11, 1922. 
1921. serial No. 487,903. 
numerals are employed to designate like 
parts throughout the several views, 

Figure 1 is a side elevation of a completed 
culvert embodying Qur invention. 

Figure 2 is a similar view showing a part 
thereof in section. 

Figure 3 is a transverse section through 
the culvert, 

Figure 4 is a perspective view of one of 
the arched sections illustrating the reinforc 
ing and anchoring means associated there 
with. - . 

Figure 5 is a perspective view of a floor 
section or slab embodying our improvements, 

Figure 6 is a side elevation of a portion : 
of a culvert showing a modified means of 
interlocking and anchoring the various sec 
tions, 

Figure 7 is an enlarged transverse section 
Of the same, 

Figure 8 is a top plan of a modified form 
of floor section, 2. 

Figure 9 is an enlarged perspective view 
of an arch section embodying a modified 
form of reinforcing and anchoring means, 

Figure 10 is a perspective view of one of 
the head walls of the culvert illustrating the 
anchor and reinforcing means therefor. 

Figure 11 is a perspective view of a part 
of a modified form of floor section. 

Figure 12 is a top plan of the culvert em 
bodying the modified sections. 

Figure 13 is a fragmentary side elevation 
of a culvert embodying a slightly modified 
form of anchoring means. 

In the drawings wherein for the purpose 
of illustration we have shown the preferred 
embodiments of our invention, the numeral 
15 designates the floor or base of the culvert 
which consists of a plurality of molded sec 
tions 16 adapted to be supported by a suit 
able foundation and which may be posi 
tioned in a trench if desired. These sections 
are preferably molded from concrete and 
each consists of a substantially rectangular 
slab, the intermediate ones in the culvert 
each having one transverse end provided 
with a horizontal groove 17 extending the 
entire width thereof, while the opposite 
transverse abutting end is provided with a 
transversely extending tongue or rib 18 
adapted to fit the groove 17 of the adjacent 
floor section 16. This interlocking feature 
between the floor sections is only provided 
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upon the inner transverse ends- of the end 
sections in the culvert for obvious reasons. 

Each floor section 16 along its longitudi 
nal edges is provided with upstanding walls 
19 which extend a substantial distance above, 
the top face of the Section. Rising from the 
upper face of the section are a pair of Spaced 
similar walls or ribs 20, each being spaced 
from its adjacent wall 19 to provide each floor 
section with a trough 21, extending longitu 
dinally of the section adjacent each longitu 
dinal side-edge thereof. The top surface of 
the ribs, or shoulders 20 are preferably flat 
and arranged in a plane parallel to the top 
surface of the fioor section. The inner lon 
gitudinal edges of the ribs are rounded off 
to merge into the top face of the section to . 
form, às chaninell 22 º arranged longitudinally 
and centrally of the section. . . . . 

In the trough 21 of each floor section, as 
shown in Figure 5, a tie rod. 23 is: provided 
to extend longitudinally of the - trough. In 
the present modification, each tie rod con 
sists of an inverted U-shaped member hav 
ing its ends depending to be embedded in theº. 
bottom of the trough. As clearly seen, the 
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elongated bridge portion of each tie rod is: 
Spaced above :: the bottom of the trough and is arranged in a plane approximately par-- 
allel to the plane of the top 1 surfaces of the 
ribs 19 and 20. TFThese tie rods are prefer 
ably disposed equi-distant; i from the , side 
walls of its trough. It is to be understoodi 
that We do not limit: ourselvesto the specific 
manner of anchoring the tie rods to the va 
rious Sections, as innumerable ways of se 
curing the tie rods to the sections may be 
re?orted to without departing from the Spirit of the : invention. 
The floor Sections are assembled by posi 

tioning the various sections upon their foun 
dation and I alining them so that the ribs 19 
and 20 are a longitudinally allined and the . 
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tongule 18 of one section fits in its groove 17 
of the adjacentº Section. When the sections 
are aSSembled in this manner, it will be ob viot LS - that a trough 21 is: arranged adja 
cent each longitudinal side of the structure - 
formed and extends from one end of the cul vert; to the other. 
As clearly seen in Figures: 2, 3 and 4, each 

arch section 24 consists of a roof portion : 
having side : walls i depending therefrom in 
spaced: parallel relation, and it is to be un 
derstood that the arch sections need not be 
of arched; configuration but may be of any 
other i shape d?sired. As best appreciated 
from Figure: 3, the distance between the in 
mer: sürfaces: of the sides of the arch section 
is: ess“than: the distance between the outer 
surfåces of the ribs 20 so that when the arch. 
sectieons are positioned i upon , the floor Sec 

is, the bottoms of the arches will be sup 
ported upon the ribs 20 as at 25, and the 
outër *surfaces of the lówer ends of the arch : 
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sections will be spaced inwardly fron the 
inner faces of the walls 19 of the troughs, 
for a purpose which will be presently de scribed. 

Depending from the under face of each 
side Wall of each arch section 24 is a pref 
erably U-shaped tie rod 27 which extends 
longitudinally of the section, the vertical 
endis 28 of which are embedded in the Yvalls 
of the arch section. As seen in Figure 1, an 
end Wall 29 is provided for each end of the 
culvert and is molded from concrete the 
Same as the other sections of the e culvert. 
The lower ends of these end walls are also 
adapted to be supported upon the ribs 20 
of the floor sections in the same manner as. 
the arch Section and each end wall is pro 
vided at each, side with an outwardly and downwardly inclined brace portion 30 as 
clearly shown. A UJ-shaped tie rod 31 de 
pends from the under face of each leg of the 
-end, wall the same as the tie rod of the arch 
Section. - MIN 

After the floor sections 16 have been as 
Sembled in the manner Ottlinéd herein, the arch Sections 24. are positioned thereon in 
the mannell' herein stated so that the meeting 
or abutting end of the arch sections are dis 
posed approximately halfway between the 
abutting ends of the floor sections as clearlv 
shown in i Figure 1. i The end Wallis 29 are 
positioned upon the end floor sections at 
each end of the culvert in a manner well 
ulinderstood. When the various sections - are 
aSSembled in this manner, the tie rods of the 
arch Sections and end walls depend into the troughs 21 provided by the door sections and 
al'e arranged between the tie rods 23 of the 
floor Sections and the outer faces of the ribs 
20, as clearly shown in Figure 3. Freshly 
mixed concrete 32 is then potred into the 
l’Oughs 21 between the outsides of the arch 

Sections and the upstanding walls 19 of the 
floor Sections. This concrete is then tamped 
al-Qulund the tie rods and - after, it has set, it 
Will be seen that all of the sections of the 
Culvert Will be interlocked and firmly, bound 
together. Due to the fact that the floor 
Sections Spain the meeting edges of the arch 
Sections it will be seen that the tie rods of 
the floor Sections will lap the joints of the 
arch sections and the tie rods of the arch 
sections will i lap the meeting edges of the 
floºr sections as clearly seen in Figure 2. 
A slightly modified form of floor section 

and arrangement of tie rods i is shown in 
Figures 6, 7 and 8, the floor sections each 
consisting of a molded concrete slab 33 hav 
ing a longitudinally extending shoulder: 34 
(best seen in Fig. 7) adjacent each longitu 
dinal edge and the top face of the slab. A 
U-shaped tie rod 34 has its ends 35 embedded 
in the longitudinal sides of the floor slab i so 
that the rod i will extend late:Fally of the sec 
tion and be: disposed so thašº its - einds - aici º 
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body portion will be arranged in a horizon 
tal plane. The arch Sections for this form 
of floor section are the same as the arch sec 
tions for the preceding form and will there 
fore be designated by the numeral 24. The 
tie rods for the arch sections are associated 
therewith in the same manner as the tie rods 
27 are with the arch sections 24 and depend 
from the underfaces of the side walls as 
clearly seen in Figures 6 and 7. These tie 
rods are designated by the numerals 27’ and 
their intermediate portions 36 are offset up 
wardly of the arch sections as clearly shown 
in Figure 6 so that when the arch sections 
are assembled with the floor sections, the 
ends of each tie rod 27’ will be disposed be 
tween the tie rods 34 of adjacent floor sec 
tions and the sides of said sections. The 
ends of the tie rods 27’ will also be disposed 
below the tie rods 34 of the floor sections, 
while the intermediate portions 36 of the 
arch rods will be disposed above the tie rods 
34 and will ap the meeting ends of ad 
jacent foor sections. In this modification 
of the invention, a trench in the ground 
would be provided to receive the floor sec 
tions 33 so that a trough would be provided 
at - each side of the assembled floor section 
whereby freshly mixed concrete could be 
poured into the troughs and tamped around 
the tie rods to interlock the sections. How 
ever, it will be obvious that the same type 
of floor section as shown in Figure 5 may be 
used in conjunction with this embodiment of 
the invention, in which case the tie rods 34 
would extend laterally from the ribs 20 into 
the troughs and the arch sections would be 
supported upon the ribs 20 as hereinbefore 
set forth so that spaces of sufficient width 
for the pouring of concrete into the troughs 
would be provided. 

In Figures 9, 10, 11 and 12 another em 
bodiment of our invention is illustrated 
wherein we employ a different form of 
anchoring or tie means for the various s?r:- 
tions. Each floor section 16 has its troughs 
provided with upstanding rods 37 the lower 
ends of which are embedded in the bottoms 
of the troughs. It is to be understood that 
these rods may be provided anywhere in the 
troughs and furthermore, may constitute the 
free end or ends of U-shaped tie rods which 
are embedded in the floor sections. The tie 
rods 38 for the arch sections are substantially 
U-shaped, the free ends 39 thereof being em 
bedded in the underfaces of the side walls 
of the arch sections as clearly shown in Fig 
ure 9. However, these free ends 39 are bent 
where they enter the section so that the arms 
of the tie rods extend outwardly of the side 
walls of the arch section and slightly beyond 
the same as clearly shown. This construc 
tion causes the bridge portions of the tie 
rods 38 to be disposed laterally of the side 
walls of the arch sections and in approxi 

B 

mately the same plane with the underfaces 
of the side walls, although we do not limit 
ourselves to this specific arrangement. 
The tie rods 40 of the end walls 29 of 

the culvert are also substantially U-shapel 
as clearly Seen in Figure 10, the arched por 
tions 41 of these rods being extended in 
wardly of the culvert and laterally of the 
rear faces of the end wall. These tie rods, 
like those of the arch sections shown in 
Figure 9 are preferably disposed in ap 
proximately the same plane of the under 
faces of the end walls. The arms 42 of 
these tie rods are arranged in spaced parallel 
relation and at their free ends are bent to 
be embedded in the under faces of the end 
wall. In the present instance one arm 
42 of each tie rod is longer than the other 
so that the ends of these arms may exten?i 
into the end walls at different points to 
reinforce the structure. . 
The various sections of this embodiment 

of the invention - are assembled in the sam? 
manner as the sections in the preceding em 
bodiment, so that the tie rods of the arch 
sections and end walls are disposed within 
the troughs 21 of the floor sections and the 
rods 37 of the latter pass through the loops 
of the tie rods as best seen in Figure 12. 
The rods 37 are then bent to overlap the 
tie rods 38 and 40, after which concrete is 
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poured into the troughs to cover the tie rods 
and thereby anchor the sections together. 

Slightly different arrangements of tie 
means are shown in Figures 13 and 14, the 
tie rods 38 of the arched sections 24, in 
Figure i 13 being the same as the rod 38 
shown in Figure 9. The tie rods 43 for the 
floor sections 16 are of substantially U 
shaped configuration, the free ends 44 of the 
rods being embedded in the longitudinal 
sides of the floor sections and extended first 
laterally of the sides then downwardly 
thereof. When assembled, the tie rods 38 
of the arch sections will be arranged be 
yond the arms 44 of the tie rods 43 and 
slightly thereabove as clearly shówn in Fig 
ure 13. 
The foregoing description and accom 

panying drawings have reference to what 
might be considered to be the approved or 
preferred form of our invention. We desire 
it to be understood that we may make such 
changes in the construction, combination 
and arrangement of parts, material, dimen 
sions, etc., as may prove expedient and fall 
within the scope of the appended claims. 
Having thus described our invention what 

we claim as new and desire to secure by?: 
Letters Patent, is: 

1. A culvert structure, comprising a plu 
rality of abutting molded base sections, the 
transverse meeting ends of adjacent sec 
tions provided with complementary lock 
ing means and each base section provided 
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serted through the bridge portions of Said 

with marginai longitudinal troliglins, R plit 
rality of abutting arched roof Sections the 
meeting adjacent ends of which are locateli 
intermediate the ends of said base - Sections, 
the width of said roof Sections being less 
than the width of said base Sections, tie 
rods embedded in the opposite walls of eacli, 
roof section, each tie rod formedË with a, 
bridge portion bent laterally of the side 
wall of its section and disposed longitudi 
nally thereof, tie rods disposed in the 
troughs of said base sections and positively 
interlocked with the tie rods of said roof 
sections by being inserted through the 
bridge - portions of said first mentioned tie 
rods and bent approximately at right angles, 
and a binding material in said trough for 
cementing said sections together. 

2. A culvert structure, coimprising a plu 
rality of molded base sections , provided 
with troughs extending | longitudinaliv 
thereof adjacent their side edges, a pluirality 
of molded roof sections, tie rods einbedded 
in the opposite walls of each roof section, 
each tie rod formed With a bridge portion 
bent laterally of the side wall of its sec 
tion and disposed longitudinally thereof, 
tie rods disposed in the troughs of Said base 
sections and positively interlocked with the 
tie rods of said roof sections by being in 

1,412,616 

first-mentioned tie rods and bent approxi 
mately, at: right angles, and a : binding ma 
terial in said troughs for cementing said 
Sections together. 

3. A culvert structure, comprising a plu 
l’ality of moldled base sections provided with 
troughs extending i longitudinally thereof. 
adjacent their side edges, a plurality of 
molded roof Sections, tie rods embedded 
in Said base sections and located within saidi 
troughs, tie rods - embedded in the opposite 
walls of said roof sections and arrangerd 
staggeredly with respect to the tie rods in 
said base sections and to : coact there with, 
and a binding material in said troughs for 
cementing said Sections and tie rods to 
gether. W 

4. A roof Section for a culvert compris 
ing an arched member of plastic materiai 
molded into form, , and tie rods for saici 
Section embedded in the opposite wai! 3 
thereof, each tie rod formed with a bridge 
disposed longitudinally thereof. 

in testimony whereof we affix our signa 
tures in presence of two Witnesses. - 

MATH?AS - KAMMEREER. 
JOHN M. KAMMERER. 

portion bent laterally of the side wall aid 

Witnesses: |- 

CLAY M. DONNER, 
C. G. SCHROEDIER. 
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