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UNITED STATES PATENT OFFICE 
2,367,291 

PoRTABLE BRIDGE 
Robert G. Le Tourneau, Peoria, III, assignor to 

R. G. Le Tourneau, Inc., a corporation 
Application September 22, 1941, Serial No. 411,829 

5 Claims. (CL 14-1) 
This invention relates. in general to a bridge 

or overpass structure, and in particular the in 
vention is directed to a portable and sectional 
bridge arranged so that the sectional parts or 
spans of the structure may be transported in 
knocked-down or separated condition to the point 
of use and there assembled in bridge form. 
One of the objects of this invention is to pro 

vide a portable and sectional bridge whose struc 
ture is of relatively low weight, and of such sim 
plicity, that the several sections may be readily 

the above defined type which is also admirably 
adapted for use as a general traffic Overpass at 
street or highway intersections, so as to expedite 
and speed up traffic flow at Such intersections. 

. These objects I accomplish by means of such 
structure and relative arrangement of parts as 
will fully appear by a perusal of the following 
specification and claims. 

10 
transported to the point of use and rapidly as-. 
sembled, as is desirable, for example, if used for. military or other emergency purposes; the bridge 
when assembled being capable of supporting rela 
tively heavy loads, Another object of the invention is to construct 

5 

the separate spans of the bridge so that they are 
interchangeable as to their relative positions in 
the structure, which not only facilitates setting up 
of the structure, but makes possible the use of dif 
ferent length spans at any point in the bridge 
where necessary. . 
A further object is the provision of a unique. 

supporting leg unit for each span; such unit when 
in use depending from a pivotal connection with 
the Span and held rigid by adjustable knee 
braces; these knee-braces being detachable at 
One end to permit the leg unit, together with the 
braces, to fold against the bottom of the span 
whereby the spans can be stacked one upon the 
other and thus transported, 

It is also an object to arrange the spans so that 
the leg units can be attached adjacent either or 
both ends of such spans, and further to provide 
coupling or connecting means at the ends of the 
spans which are operative to couple adjacent span 
ends regardless of which ends of the spans, are 
brought together; these features speeding the 
assembling operation of the legs on the spans, 
and the connection of spans of the bridge. 
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... An additional object is to so construct the side 
beams or girders of the spans that in use they 
function not only as supporting members but also 
as wheel guards, which prevent hub caps, fenders, 
and running boards from engaging the bridge, 
and prevent tires from being scuffed. 
The structure of the spans further embodies 

a novel feature in the manner in which the box 
beam floor joists are connected with the side 
beams or girders; the use of connecting irons, or 
straps being eliminated, and in addition the load 
on each joist is distributed or transmitted through 
the side. girders to the other joists of the span. 

45. 
together at adjacent ends as at 2, and supported 

In the drawings similar characters of refer 
ence indicate corresponding parts in the several 
ViewS: 

Figure 1 is an elevational outline of a three 
section bridge embodying the invention. 

Figure 2 is a plan view of a pair of spans de 
tached from each other but in adjacent end to 
end relation. 

Figure 3 is an enlarged fragmentary elevation, 
partly insection, of the assembled bridge struc 
ture. 

Figure 4 is an end elevation of a span with the 
leg unit attached and in position of use. 

Figure 5 is a side elevation of a ramp, detache 
Figure 6 is a fragmentary, enlarged, longitudi 

nal Section on line 6-6 of Fig. 2, showing the 
mounting of a hinge ear and the bracing of the 
adjacent end portion of a span. 

Figure 7 is a fragmentary transverse section. 
on line 7-7 of Fig. 3. 

Figure 8 is a transverse. Section on line 8-8 of 
Fig. 3 showing the special taper extension initial 
ly used on hinge bolts to initially secure aline 
ment of the hinge ears. 

Figure. 9 is a similar View showing one hinge 
bolt as secured in place. . . . . . . . . 

Figure 0 is a, CrOSS Section. Online O-O of 
Fig. 3. 

Figure 11 is a fragmentary transverse section 
of a modification and shows the side girders as 
connected to a special type of flooring. 

Figure 12 is a longitudinal section on line 
2-2 of Fig. 11. 
Referring now more particularly to the charac 

ters of reference on the drawings, and particu 
larly at present to Figs. 1 to 10, the structure in 
general comprises a plurality of spans hinged 

by leg units 3 which connect with said spans ad 
jacent the hinges; the outer ends of the end 
most spans extending over the bank B, for ex 

-50 ample, of a Stream bed S which the structure 
bridges. To facilitate passage of vehicles onto 
the endmost spans, each of the latter is fitted 
With an approach ramp 4 hinged at one end onto 
the adjacent end of the span and resting at the 

A further object is to provide a structure of 55 other end on the ground. 
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Each of the spans i, which may be of any de 
sired length, comprises transversely spaced side 
beans or girders 5 of box beam construction which 
in cross section are of trapezoidal form; the Outer 
plate 5a being vertical, the top plate 5b of lesser 
width but greater thickness than the bottom plate 
5c, and the inner plate 5d disposed at an upward 
and outward slope from its lower edge. The top 
plate 5b being thicker than the bottom plate 5c, 
there is no loss of strength even though the top 
plate is relatively narrow. 

The spans of the bridge are supported by the 
leg units heretofore generally indicated at 3 in 
Fig. 1; such leg units being attached to the Spans 
adjacent one end of the latter and always in the 

O 

Box beam joists 6 extend transversely in longi- . . 
tudinally spaced relation and at their ends enter 
the side girders through inner plate 5d and pro 
ject to a termination in abutment with outer plate 
5a; the portion of the joists in girders 5 resting on 
bottom plate 5c. As so assembled, the joists and 
Side girders are Welded into rigid and unitary as 
sembly; a transverse reinforcing plate P being 
secured between each joist and top plate 5b there- : 
above. By reason of the above arrangement, a 
cantilever action is had on both ends of the box 
beam floor joist, imparting more strength to each 
joist because the wheel load on One joist is dis 
tributed or transmitted through the side girders 
to all the other joists of the span. 

Metal plate flooring 8 seats on and is welded 
to the joists and extends from end to end of the 
Span between the inner girder plates 5d to which 
it is likewise welded. As the inner plates 5d of 
the side girders slope upward and outward, an 
effective wheel guard is provided, preventing wheel 
or body contact, as well as tire scuffing. 
The Several Spans of the bridge are hinged to 

gether by means of the following: 
EarS 9 of plate form are secured on edge against 

and depend from the bottom plate 5c of the side 
girders and project longitudinally beyond the 
ends of the latter; these ears being elongated and 
provided with an upstanding tongue 9a, which 
projects through a slot into and is secured to the 
girder between the end joist 6 and a transverse 
reinforcing plate 7. In order that the spans can 
be connected together regardless of which ends 
thereof are brought together, a pair of spaced 
ears 9 project from opposite ends of opposite side 
girders, and the remaining opposite ends of such 
girders have a single ear disposed to project 
Snugly between the pair of ears which will be ad 
jacent and on the next span (see Fig. 2). These 
ears 9 are formed with matching holes ?o through 
which bolts engage when the hinge ears are 
brought into position. In order to make the holes 
in the ears match correctly, and to facilitate 
placement of bolts , an elongated taper head f2 : 
is threaded on each bolt; the shank of the bolt 
and head being of the same diameter. The bolt 
and taper head is driven through the holes in 
the engaged ears 9, the taper head providing a 
lead which assures proper alinement of the ears 
and ready placement of the bolt. When the bolt 
is in place, the taper head is removed and a con 
ventional nut substituted therefor as shown in Fig. 9. 
The ramps 4 are of much the same construction 

as the Spans , except that at their free end 
portions and at the bottom they are beveled or 
feather out for ground engagement, as shown at 
13 in Fig. 5. Transversely spaced ears f4 project 
longitudinally from and in a plane below the 
inner ends of the ramps; such ears 4 being dis 
posed for cooperative and bolted engagement with 
ears 9 on the adjacent end of the corresponding 
Spans, being provided with horizontal base plates 
4a which form bank or ground bearing members. 

same corresponding position on the different 
spans. Each leg unit, as shown particularly in 
Figs. 3 and 4, comprises transversely spaced box 
beam legs 5 arranged in rigid, parallel relation 
by means of crossbracing is. At their upper end 
the legs 5 are fitted with upstanding ears i; 
there being a pair of such ears on one leg in 
spaced relation, and a single one of such ears on 
the other leg. The spacing of the legs and posi 
tion of ears 7 is such that the latter cooperate 
with ears 9 on the corresponding span at either 
end; the pair of ears 1 straddling a single one of 
ears 9, and the single ear 7 projecting between 
a pair of aarS 9; there being a pivot bolt 8 passing 
through matching holes in cooperating ears 9 and 

7. The leg attachment. holes in ears 9 are . 
formed back of holes 9 for the span connecting 
bolts. A taper head, the same as head 2, may 
be used to lead bolts 8, and to align the holes 
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of ears 9 and 7. 
Knee braces 9, which include a turnbuckle 20, 

Connect diagonally between the upper portion of 
each leg 5 and a bracket 2f secured on the bot 
ton plate 5c of the corresponding side girder. 
These braces are connected at the ends to the leg 
and bracket by means of cap bolts 22 passing 
through eyes 23 on the ends of the braces and 
threaded into said legs and brackets; the under 
face of the head of bolts 23 being tapered and 
Seating in a taper seat in the corresponding eye, 

5 as at 24. The bolts and eyes are thus self-alining, 
and the bolt holes in the eyes can thus be made 
Oversize to facilitate starting of the bolts into the 
threads, all as is shown in Fig. 10. 
As the braces 9 are adjustable in length, they 

can be set to position the leg units vertical and 
compensate for any given slope of the spans; 
these braces being strong and effectively main 
taining the leg units in place. When the bridge 
Spains are disconnected for transport, the braces 
9 are detached at one end and the leg units, to 

gether with said braces, are folded against the 
bottom of the spans and the latter stacked for 
transportation in such position. 

It will be noted that brackets 2i are mounted 
on each span adjacent each ear or pair of ears 9, 
and that each ear has a hole 0 for a leg mount 
ing bolt 8. By reason of this arrangement, a 
pair of legs may be mounted under any one span 
(particularly the center one), if desired, in which 
case no legs would be necessary on the adjacent 
ends of adjacent spans. It should also be noted 
that the adjustability of braces 9 is sufficient to 
enable then to extend from a leg mounted on the 
ear 9 of One span to the connecting bracket 2 
on the adjacent span, instead of to the bracket 
on the same Span as shown in the drawings. 
The bridge is erected across a stream bed or the 

like by means of wheeled crane equipment such 
as shown in U. S. Patent No. 2,281,507. The se 
quence followed is for an initial span to be placed 
with one end on the bank B and the other end 
overhanging the stream bed S; the leg unit being 
on said other end and is swung down and secured 
in position by the knee braces. Thereafter the 
crane equipment, which carries the remaining, 
Spans, moves onto the first erected span, from 
their sets and connects the second span, then 
moves onto the second span and thus continues 
span erecting operations until the other bank of 
the stream is reached, . . . . . 
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In Figs. 11 and 12, a span is shown with a spe 

cial type of open flooring such as is known under 
the trade-name “I-Beam-Lok.' This type of 
flooring is of relatively light weight and yet quite 
strong and in some instances may be used in 
stead of the metal plates 8. As this open flooring, 
indicated at 25, includes a plurality of transverse 
I beams 26 in spaced, parallel relation, the joists 
6 previously described are eliminated, and the 
flooring extends from side to side of the span and 
into the side girders. 27 to a termination at the 
outer plates. 27a; thereof and resting on the bot 
tom plates. 27c; being secured to both thereof as 
by welding. The inner plates 27 d of the side 
girders extend at an upWard and OutWard-slope 
from longitudinally extending shoes or strips. 28 
secured atop the flooring 25. Top plates 27b con 
nect horizontally between the inner and outer 
plates to complete the side girders. Wertical re 
inforcing plates 29 are secured transversely with 
in the side guides, being Symmetrical to the in 
terior thereof and engaging or seating on the 
upper edge of said I beams 26. A finish channel 
30 connects the side girders 2 at their ends, and 
if necessary a longitudinal supporting beam 3: 
may be applied to the underside of flooring 25 
centrally between the side girders. 
While I have here shown the bridge as being 

made up of three spans, for purposes of illustra 
tion, it will be obvious that as many spans may 
be used as conditions may require, not only to 
span a given distance but to avoid, if desired, 
any considerable angle being formed between ad 
jacent spans, and which would interfere with the 
desired Smoothness of vehicle movement. 
This latter factor is especially to be taken into 

consideration when the structure is erected as 
an overpass for general motor vehicle traffic at a 
street or highway intersection. 
From the foregoing description it will be readily 

seen that I have produced such a structure as 
Substantially fulfills the objects of the invention 
as set forth herein. 
While this specification sets forth in detail the 

present and preferred construction of the struc 
ture, still in practice such deviations from such 
detail may be resorted to as do not form a de 
parture from the spirit of the invention, as de 
fined by the appended claims. 

Having thus described my invention, what I 
claim as new and useful and desire to Secure by 
Letters Patent is: 

1. A portable bridge comprising a plurality of 
separate spans disposed in end to end relation, 
means detachably connecting adjacent ends of : 
said spans together in rigid relation transversely, 
supporting leg units, and means foldably securing 
said leg units on and beneath certain of the spans 
for holding against the bottom thereof, and re 
leasable means normally preventing folding of the 

10 

3 
leg units from a span supporting position; said 
last named means comprising knee braces extend 
ing diagonally from the leg units to the span, 
said knee braces each including a turnbuckle as 
Sembly. - 

2. A portable bridge comprising a plurality of 
separate spans disposed in end to end relation, 
means detachably connecting adjacent ends of 
said spans together in rigid relation tranSVersely, 
supporting leg units, means pivoting the leg units 
on certain of the. spans for folding movement 
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lengthwise and against the bottom thereof, and 
longitudinally adjustable braces connected be 
tween said leg units and said spans in releasable 
relation, said braces normally securing the leg 
units in rigid and supporting relation to the spans. 

3. A portable bridge comprising a plurality of 
separate spans disposed in end to end relation, 
means detachably connecting adjacent ends of 
the spans in rigid relation transversely, support 
ting leg units for certain spans, said units includ 
ing transversely spaced legs, means pivoting said 
legs at their upper end on the spans at trans 
versely spaced points, and diagonal longitudinally 
adjustable knee braces extending lengthwise of 
the spans and pivotally connected between said 
legs and the spans, said braces normally main 
taining the leg units in rigid supporting relation 
to the spans. 

30. 4. A portable bridge comprising a plurality of 
separable spans disposed in end to end relation, 
transversely spaced ears secured on the spans 
and projecting from the ends thereof, ears pro 
jecting from adjacent ends of the spans cooper 
atively engaging, means pivoting said cooperating 
ears together, a supporting leg unit for certain 
of the spans, said unit including transversely 
spaced legs, the transverse spacing of said ears 
and said legs being substantially the same, and 
means adapted to secure said legs at their upper 
ends in connection. With the ears at either end of 
said certain spans; each leg unit including a diag 
onal knee brace secured to said unit intermedi 
ate its ends and an attachment element mounted 
on the under side of said certain spans short of 
each end thereof, said knee brace being adapted 
for connection at its upper end to the adjacent 
one of said attachment elements. 

5. A portable bridge comprising a plurality of 
spans in end to end relation, means detachably 
connecting adjacent ends of said spans, support 
ing, legs secured in connection With certain of 
said spans, an approach ramp at the Outer ends 
of the endmost spans, and means connecting ad 
jacent ends of said ramps and endmost spans; 
said means including transversely spaced ears On 
the ramps, said ears being formed to provide 
ground engaging shoes. 

ROBERT G. LE TOURNEAU, 


