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ABSTRACT

A composite floor structure having a plurality of transverse beams. Each transverse
beam may include a preform core having a plurality of side surfaces and two end surfaces,

and at least one reinforcing layer formed around each of the side surfaces of the preform core.
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WHAT IS CLAIMED IS:

. A composite floor structure for use in a cargo vehicle having a tront end, a rear end,
and a longitudinal axis extending between the front and rear ends, the composite tloor
structure comprising:

a plurality of transverse beams, each transverse beam being constructed of a
composite material and having an upper wall, a first side wall, a second side wall, and a lower
wall, the plurality of transverse beams arranged perpendicular to the longitudinal axis and in
direct contact with one another such that the first side wall of one transverse beam directly

contacts the second side wall of an immediately adjacent transverse beam.

2. The composite floor structure of claim 1, wherein the upper walls of the plurality ot
transverse beams cooperate to provide a substantially smooth and continuous surtace that
supports a platform having a flat upper surface configured to support cargo in the cargo

vehicle.

3. The composite floor structure of claim 1, wherein the lower walls of the plurality of
transverse beams cooperate to provide a substantially smooth and continuous surtace that
supports a plurality of longitudinal beams that extend parallel to the longitudinal axis and

perpendicular to the plurality of transverse beams.

4. The composite floor structure of claim 3, further comprising an underlayment

positioned between the plurality of transverse beams and the plurality ot longitudinal beams.

5. The composite floor structure of claim 1, wherein each transverse beam 1s constructed

of a preform core with at least one reinforcing layer wrapped around the preform core.

6. The transverse beam of claim 1, wherein the first and second side walls of each

transverse beam are parallel to each other.

7. A transverse beam comprising:

a preform core having a plurality of side surfaces arranged in a parallelogram; and
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a primary reinforcing layer formed around each of the side surfaces of the pretorm
core, the primary reinforcing layer including two tabs folded onto one another and sized to

cover at least one of the plurality of side surfaces of the preform core.

3. The transverse beam of claim 7 further comprising an additional reinforcing layer

wound at least partially around both the preform core and the primary reinforcing layer.

9. The transverse beam of claim 7 further comprising a first additional reinforcing layer

oriented vertically parallel to at least one side surface of the pretorm core.

10.  The transverse beam of claim 9 further comprising a second additional reinforcing
layer wound at least partially around the preform core, the primary reinforcing layer, and the

first additional reinforcing layer.
11.  The transverse beam of claim 7, wherein the preform core 1s constructed of foam.

12.  The transverse beam of claim 7, wherein the transverse beam includes an upper
surface and a lower surface, the transverse beam being of substantially constant width from

the upper surface to the lower surface.

13. The transverse beam of claim 7, wherein the two tabs of the primary reinforcing layer

are impregnated with a resin and are in contact with the preform core.

14.  The transverse beam of claim 7, wherein the preform core has a shape of one of a

square or a rectangle across 1its length.

15.  The transverse beam of claim 9, wherein the two tabs of the primary reinforcing layer

and the first additional reinforcing layer cover opposing side surfaces of the preform core.

16. A transverse beam comprising:
a preform core having a plurality of side surfaces;
a primary reinforcing layer formed around at least three side surfaces of the preform

core; and
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an additional reinforcing layer sized to cover at least one side of the preform core
separate from the at least three side surfaces covered by the primary reinforcing layer, the
primary reinforcing layer and the additional reinforcing layer each having a first edge and a
second edge, the first edge of the primary reinforcing layer being adjacent to the first edge of
the additional reinforcing layer and the second edge of the primary reinforcing layer being

adjacent to the second edge of the additional reinforcing layer.

17. The transverse beam of claim 16, wherein the first edge of the primary reinforcing
layer and the first edge of the additional reinforcing layer and the second edge of the primary
reinforcing layer and the second edge of the additional reinforcing layer are both directly

coupled together.

18.  The transverse beam of claim 17, wherein the first edges and second edges are

coupled together using at least one of a structural adhesive, a thread, and at least one staple.

19.  The transverse beam of claim 16, wherein the primary reinforcing layer and the

additional reinforcing layer are indirectly coupled together through the preform core.

20.  The transverse beam of claim 16, wherein the additional reinforcing layer 1s a fiber

stitched cloth.

21.  The transverse beam of claim 16, wherein the first edge of the primary reinforcing
layer and the first edge of the additional reinforcing layer are cut edges adjacent one another,

and the second edge of the primary reinforcing layer and the second edge of the additional

reinforcing layer are cut edges adjacent one another.

22. A transverse beam comprising;:
a preform core having a plurality of side surfaces; and

a primary reinforcing layer formed around each of the side surtaces ot the pretorm,
wherein the primary reinforcing layer has a first edge and a second edge, the first and second

edges being coupled together.

23.  The transverse beam of claim 22, wherein the first and second edges are coupled

together using at least one of a thread, a structural adhesive, and at least one staple.
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24. The transverse beam of claim 23, wherein the first and second edges are sewn

together using the thread.

25 . The transverse beam of claim 22, wherein the first edge and the second edge are

coupled together along an edge of the preform core.
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