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(57) ABSTRACT 

A Support structure for Supporting and tilting an oversized 
cargo to reduce the effective width of the cargo. The 
structure comprises a bolster frame having a base and a 
stanchion connected to the base. The stanchion extends 
upwardly from a lower end connected to the base to an upper 
end opposite the lower end. A cylindrical roller supported is 
by the upper end of the stanchion for rotational movement 
relative to the stanchion about a rotational axis. The cylin 
drical roller is also supported by the stanchion for pivotal 
movement relative to the stanchion such that the rotational 
axis pivots relative to the stanchion. The bolster frame also 
includes a bearing pad connected to the base. The cylindrical 
roller and the bearing pad at least partially Support the 
oversized cargo. The Support structure may be mounted on 
a trailer for transporting oversized cargo. Such as concrete 
double-tees. 
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SUPPORT STRUCTURE APPARATUS AND 
METHOD 

RELATED APPLICATIONS 

0001. This application is a divisional of and claims 
priority to U.S. patent application Ser. No. 10/817,130, filed 
on Apr. 2, 2004, which is hereby incorporated by reference. 

FIELD OF THE INVENTION 

0002 This invention relates to an apparatus and method 
for Supporting an oversized object. 

BACKGROUND OF THE INVENTION 

0003. Many states or jurisdictions have laws that regulate 
the transportation of oversized or wide loads over public 
roadways. These laws generally provide a limit on the 
effective width of the load with respect to the surface of the 
road. Loads having an effective width greater than a certain 
distance may be subject to restrictions limiting when, where, 
or how the load may be transported. Oversized loads or 
cargo may also be subject to height restrictions during 
transportation. The actual limits may vary depending on 
jurisdiction. These restrictions may complicate the process 
of transporting an oversized load and result in a cost of 
additional time and satisfy the restrictions. 
0004 Prefabricated building sections, such as preformed 
concrete sections, are an example of an oversized load that 
is often transported. Pre-formed concrete sections are used 
in the construction industry to simplify and economize the 
building process. These pre-formed sections are often 
formed at a remote location away from a building site, and 
then transported to the building site to be assembled as part 
of the structure. One example of a preformed section is a 
concrete section commonly referred to as a “double-tee. A 
double-tee generally includes a flat deck and two Support 
beam legs extending below the deck and along the length of 
the deck. The section is called a double-tee because the 
cross-sectional view of the section resembles two T's con 
nected side-by-side. A double-tee may be used to construct 
structures such as parking ramps, bridges, floors, or other 
structures that may require a relatively strong and durable 
Surface and a large amount of usable Surface area. The width 
of many double-tees is often greater than the limits imposed 
by various jurisdictions for oversized or wide loads. There 
fore, double-tees are often subject to various restrictions 
regarding the transportation of the loads. 

SUMMARY OF THE INVENTION 

0005 The present invention provides a support structure 
for Supporting and tilting an oversized load or cargo to 
reduce the effective width of the load or cargo. Some of the 
restrictions imposed on transporting an oversized load may 
be avoided if the effective width of the load is below the 
specified limit. The support structure is most effective for a 
relatively flat cargo. Such as a concrete double-tee section, or 
a cargo in which the height and width dimensions are not 
similar. The support structure reduces the effective width of 
the cargo by tilting the cargo so the exceeding width 
dimension is positioned diagonally. 
0006. In some aspects and in some constructions, the 
Support structure comprises a bolster frame having a base 
and a stanchion. The stanchion is connected to the base and 
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extends upwardly from the base. The stanchion includes a 
lower end connected to the base and a upper end opposite the 
lower end. A cylindrical roller is supported by the upper end 
of the stanchion for rotational movement relative to the 
stanchion about a rotational axis. The cylindrical roller and 
stanchion at least partially support the cargo. 
0007. In some aspects and in some constructions, the 
stanchion comprises an opening near the upper end. The 
cylindrical roller, or trunion, includes a shaft extending 
through the opening and having a first end and a second end 
disposed on opposite sides of the stanchion. The cylindrical 
roller has a first roller connected to the first end of the shaft 
and a second roller connected to the second end of the shaft. 

0008. In some aspects and in some constructions, the 
cylindrical roller is supported by the stanchion for pivotal 
movement relative to the stanchion. The cylindrical roller 
may rotate about the rotational axis while the roller also 
pivots such that the rotational axis pivots relative to the 
stanchion. The roller may pivot in any radial direction with 
respect to the rotational axis. A roller bearing may connect 
the cylindrical roller to the stanchion for both rotational and 
pivotal movement relative to the stanchion. 
0009. In some aspects and in some constructions, the 
bolster frame includes a first bearing pad connected to the 
base for Supporting the oversized cargo. The cargo rests on 
the bearing pad which at least partially supports the cargo. 
The bolster frame may also include second and third bearing 
pads that are removably connectable to the first bearing pad. 
0010. In some aspects and in some constructions, the 
Support structure may be mounted on a trailer for transport 
ing the oversized load or cargo. The trailer may include a 
bolster frame mounted near each end of the trailer. The cargo 
may tilted or supported by the bolster frames to reduce the 
effective width of the cargo relative to the cargo. With a 
reduced effective width, the cargo may be transported with 
fewer regulations or restrictions. The bolster frames may 
also be mounted to other transportation devices, such as rail 
cars, boats, or barges. 
0011 Independent features and independent advantages 
of the present invention will become apparent to those 
skilled in the art upon review of the following detailed 
description, claims and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 is a perspective view of a trailer having a 
Support frame embodying aspects of the present invention. 
0013 FIG. 2 is a perspective view of the trailer having 
the support frame of FIG. 1. 
0014 FIG. 3 is a side view of the trailer having the 
support frame of FIG. 1. 
0015 FIG. 4A is an enlarged view in cross-section of a 
portion of the trailer having the support frame of FIG. 1. 
0016 FIG. 4B is an enlarged view in cross-section of a 
portion of the trailer having the support frame of FIG. 1. 
0017 FIG. 5 is an end view of the trailer having the 
support frame of FIG. 1. 
0018 FIG. 6 is an end view of the trailer having the 
support frame of FIG. 1. 
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0019 FIG. 7 is an end view of the trailer having the 
support frame of FIG. 1. 
0020 FIG. 8 is an end view of the trailer having the 
support frame of FIG. 1. 
0021. Before any embodiments of the invention are 
explained in detail, it is to be understood that the invention 
is not limited in its application to the details of construction 
and the arrangements of components set forth in the follow 
ing description or illustrated in the drawings. The invention 
is capable of other embodiments and of being practiced or of 
being carried out in various ways. Also, it is to be understood 
that the phraseology and terminology used herein is for the 
purpose of description and should not be regarded as lim 
iting. 

0022. Although references may be made below to direc 
tions, such as left, right, up, down, top, bottom, front, rear, 
back, etc., in describing the drawings, these references are 
made relative to the drawings (as normally viewed) for 
convenience. These directions are not intended to be taken 
literally or limit the present invention in any form. 

DETAILED DESCRIPTION 

0023 FIGS. 1-2 illustrate a truck trailer 10 for transport 
ing an oversized object or cargo. Such as a pre-formed 
concrete double-tee section (FIG. 5). The trailer 10 includes 
a trailer frame 14 and wheels 18 supporting the trailer frame 
14, similar to a flatbed trailer, and is designed to be pulled 
by a semi tractor. In the illustrated construction, the trailer 10 
includes a forward end 22 connectable to the tractor, and a 
rearward end 26 opposite the forward end 22. The trailer 10 
extends in a longitudinal direction from the forward end 22 
toward the rearward end 26 and has a length extending 
between the forward and rearward ends 22, 26. The trailer 10 
also extends in a lateral direction from a first side 30 toward 
a second side 34 and has a width extending between the first 
and second sides 30, 34. 

0024. In the illustrated construction, the trailer frame 14 
includes a platform having two separate platform portions, 
a forward portion 38 near the forward end 22 and a rearward 
portion 42 near the rearward end 26, with a gap between the 
portions 38, 42. Two beams 46 extend across the gap and 
connect the two portions 38, 42 to one another. The length 
of the beams 46 may be selected to lengthen the trailer 10 
and may permit some flexibility for the trailer 10. In some 
aspects and in some constructions, the forward portion 38 
and the rearward portion 42 may be combined to form a 
single platform. Additionally, in some aspects and in some 
constructions, the forward and rearward platform portions 
38, 42 of the trailer 10 may not be necessary and the load 
may be supported on the trailer frame 14. 

0.025 The trailer 10 includes a support structure for 
supporting the cargo on the trailer 10. In the illustrated 
construction, the Support structure includes a first bolster 
frame 54 supported on the rearward portion 42 of the trailer 
frame 14 and a second bolster frame 54 supported on the 
forward portion 38 of the trailer frame 14. In some aspects 
and in some constructions, the Support structure may include 
only a single bolster frame, or may also include more than 
two bolster frames. The first and second bolster frames 54, 
54' are similar in construction except that they are substan 
tially mirror images of one another. Only the first bolster 
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frame 54 will be described in detail. Corresponding ele 
ments of the second bolster frame 54" have the same 
reference number but are denoted with an “”. 

0026. The bolster frame 54 includes a base 62 and a 
stanchion 66 extending upwardly from the base 62. The 
stanchion 66 is an upright post or Support and includes a 
lower end 70 connected to the base 62 and an upper end 74 
opposite the lower end 70. Multiple braces extend from the 
base 62 to the stanchion 66 to provide rigid support for the 
stanchion 66. In the illustrated construction, the bolster 
frame 54 includes a first, second and third brace 78, 79, 80 
extending from spaced positions on the base 62 and rigidly 
connected to the stanchion 66 near the upper end 74. A 
triangular panel or gusset 82 is connected the stanchion 66. 
base 62 and first brace 78 to provide additional support for 
the stanchion 66. In the illustrated construction, the gusset 
82 is rigidly connected to the first brace 78 near the first side 
30 of the trailer frame 14. 

0027. The bolster frame 54 also includes a trunion 86 
connected to the upper end 74 of the stanchion 66 for 
rotational movement relative to the stanchion 66. The trun 
ion 86 is a generally cylindrical roller structure and is 
supported such that it can rotate a full 360 degrees about a 
rotational axis 90 (FIG. 4). The rotational trunion 86 facili 
tates loading a cargo onto the bolster frame 54 and removing 
a cargo from the bolster frame 54. The rolling movement of 
the cylindrical trunion 86, similar to a wheel, reduces 
friction and permits the cargo to roll into position after 
contacting the trunion 86. A method for loading a cargo onto 
the bolster frame 54 is described in greater detail below. 
0028 FIG.3 illustrates an elevation view of the trailer 10 
as shown from the side of the trailer 10 looking toward the 
Second side 34 of the trailer 10. FIG. 3 shows the first bolster 
frame 54 connected to the rearward portion 42 the trailer 
frame 14 and the second bolster frame 54' connected to the 
forward portion 38 of the trailer frame 14. Both bolster 
frames 54, 54 extend upwardly about the same distance 
from the trailer frame 14. 

0029 FIG. 4A illustrates an enlarged portion of the first 
bolster frame 54 including the first trunion 86, and FIG. 4B 
illustrates an enlarged portion of the second bolster frames 
54 including the second trunion 86'. As shown in FIG. 4A, 
the stanchion 66 includes an opening 88 near the upper end 
74. The trunion 86 includes a trunion shaft 94 having a first 
end 98 and a second end 102 opposite the first end 98 and 
extending through the opening 88. The first and second ends 
98, 102 are disposed on opposite sides of the stanchion 66. 
A spherical bearing 106 rotationally connects the trunion 
shaft 94 to the stanchion 66 near a middle portion of the 
trunion shaft 94. 

0030. In the illustrated construction, the trunion 86 is 
generally dumb-bell shaped and includes a roller 110 con 
nected to each end 98, 102 of the trunion shaft 94. The 
rollers 110 have a cylindrical shape and the radius of the 
rollers 110 extend beyond the upper end 74 of the stanchion 
66 from the rotational axis 90. The rollers 110 contact the 
cargo and prevent the cargo from contacting the stanchion 
66. The rollers 110 are preferably made from a strong, 
durable material. Such as urethane, that can withstand the 
loads and repetitive wear and tear experienced by contact 
with the cargo. 
0031. The trunion 86 includes a sleeve 114 surrounding at 
least a portion of the trunion shaft 94 near the middle of the 



US 2007/01661 18 A1 

trunion shaft 94. The sleeve 114 may include two segments 
with each segment being positioned between the spherical 
bearing 106 and one of the rollers 110 to properly space the 
rollers 110 at a desired position on the trunion shaft 94. The 
trunion 86 also includes a retainer plate 118 at each end 98, 
102 of the trunion shaft 94 to retain each respective roller 
110 on the trunion shaft 94. Retainer bolts 122 may fasten 
the retainer plates to the ends 98, 102 of the trunion shaft 94. 
In some aspects and in Some constructions, the rollers 110 
may rotate freely about the trunion shaft 94 and the trunion 
shaft 94 may rotate relative to the stanchion 66. 
0032. The trunion 86 is also mounted to the stanchion 66 
for pivotal movement about an axis generally perpendicular 
to the axis of rotation of the trunion shaft 94, in addition to 
rotational movement, relative to the stanchion 66. In the 
illustrated construction, the spherical bearing 106 rotation 
ally and pivotally connects the trunion 86 to the stanchion 
66. The spherical bearing 106 includes two mating rounded 
portions engaging one another. A first rounded portion is 
connected to the trunion shaft 94 and is generally spherically 
and has an at least partially convex cross-section, as shown 
in FIG. 4A. The second rounded portion is connected to the 
stanchion 66 and defines a rounded recess having an at least 
partially concave cross-section, as shown in FIG. 4A. 
0033. The trunion 86 is generally evenly balanced about 
the stanchion 66 in a rest condition when no loads are 
applied to the trunion 86. The trunion 86 is pivotable relative 
to the stanchion 66 from the rest condition to a limit 
condition that limits pivotable movement of the trunion 86. 
The trunion 86 may be pivoted or tilted to move from the rest 
condition to the limit condition. The rotational axis 90 of the 
trunion 86 generally defines a rest axis 126 when the trunion 
86 is in the rest condition, and a limit axis 130' (FIG. 4B) 
when the trunion 86 is in the limit condition. In the illus 
trated construction, the rest axes 126, 126' for the trunions 
86, 86 of both the first and second bolster frames 54,54' are 
generally aligned with one another. 
0034 FIG. 4A illustrates the first bolster frame 54 having 
the trunion 86 in the rest condition, in which the rotational 
axis 90 defines the rest axis 126. FIG. 4B illustrates the 
second bolster frame 54 having the trunion 86 in the limit 
condition, in which the rotational axis 90' defines the limit 
axis 130'. The trunion 86 may rotate about the rotational axis 
90' while the trunion 86' simultaneously pivots such that the 
rotational axis 90' pivots relative to the rest axis 126'. 
0035). As shown in FIG. 4B, the trunion 86' may pivot 
about 10 degrees from the rest axis 126 in any radial 
direction. The maximum angle for pivotal movement of the 
trunion 86' may vary and may be selected depending on the 
specific application of the bolster frame 54'. In some aspects 
and in some constructions, the spherical bearing 106" or the 
position of the brace 78' may determine the limit condition 
and the maximum angle for pivotal movement. In FIG. 4B, 
the limitaxis 130' of the second trunion 86' forms about a 10 
degree angle with the rest axis 126'. All the limit axes 130' 
extending entirely around the rest axis 126 in all radial 
directions from the rest axis 126' generally define a conical 
shape, and the trunion 86' is movable to substantially any 
orientation within that conical shape. 
0036) The pivotal movement of the trunion 86' permits 
the trunion 86 to facilitate loading the cargo on the bolster 
frame 54'. If the cargo is not perfectly aligned and contacts 
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one end of the trunion 86' before contacting the other end, 
the trunion 86' will pivot or tilt in response to contact with 
the cargo to bring the free end of the trunion 86' toward the 
cargo. The movement of the trunion 86' aligns the trunion 
86' with the cargo and increases contact with the cargo to 
help ease the double-tee into position. 
0037. In alternate constructions (not shown), the rollers 
110 may be rotationally mounted to the trunion shaft 94 to 
permit rotation of the rollers 110 relative to the trunion shaft 
94 as well as the stanchion 66. Roller bearings may be 
placed between each roller 110 and the respective end of the 
trunion shaft 94 to rotationally connect the elements. Addi 
tionally, the trunion shaft 94 may be fixed relative to the 
stanchion 66. In this construction, the rollers 110 may rotate 
with respect to the stanchion 66 while the trunion shaft 94 
remains fixed relative to the stanchion 66. 

0038. In other alternate constructions (not shown), a 
stanchion may include a fork at the upper end having two 
prongs extending upwardly. A trunion shaft may extend 
between the fork structure with each end of the trunion shaft 
connected to one of the prongs. The trunion may include 
roller bearings to rotationally connect each end of the shaft 
to a respective prong. The trunion may include a roller 
connected to the middle portion of the trunion shaft between 
the prongs to rotate relative to the stanchion. Alternatively, 
the ends of the trunion shaft may be fixed or rigidly 
connected to the prongs, and the roller may be rotationally 
connected to the middle of the trunion shaft to rotate relative 
to the stanchion and/or the trunion shaft. 

0039. As shown in FIGS. 1-2, the bolster frame 54 
includes bearing pads connected to the base 62 to Support a 
portion of the double-tee. The bearing pads are preferably 
made from a strong and durable material to withstand the 
loads and wear and tear applied by contact with the cargo. 
In the illustrated embodiment, each bolster frame 54 
includes two sets of bearing pads positioned adjacent one 
another. Each set of bearing pads include a first pad 134 
fixed to the base 62 and second and third pads 138, 142 
removably connectable to the base 62 and/or the first pad 
134. The second and third pads 138, 142 are removably 
connectable to the first pad 134 to adjust the height of the 
bearing pads to accommodate different sized double-tees. 
The bearing pads may include a latch, lock pin, or some 
other similar fastening device to secure the second and third 
pads 138, 142 to the first pad 134. 
0040 FIGS. 1-2 illustrate the second and third pads 138, 
142 removed from the first pad 134 and stowed in a storage 
condition. The second and third pads 138, 142 may be 
moved to a transport condition in which the pads 138, 142 
are connected to the first pad 134. The storage condition for 
the second and third pads 138, 142 is near the first pad 134 
for convenience, but yet far enough to provide clearance for 
the cargo to be pivoted into position in contact with the 
bearing pads in the transport condition. All the bearing pad 
sets are generally configured with the same number of pads 
134, 138, 142 in each condition to provide substantially 
uniform Surfaces to support the cargo and help evenly 
distribute the weight of the cargo. 
0041 FIGS. 5-8 illustrate a rear view of the trailer 10 
Supporting a cargo from behind the trailer 10 looking toward 
the rearward end 26. FIGS. 5-8 illustrate the cargo as a 
concrete double-tee 146 having a relatively flat deck and a 
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left leg and a right leg extending downwardly from the deck. 
The size and dimensions of the double-tee 146 may vary 
depending on the intended application of the double-tee 146. 
Double-tees commonly have a width of about 15 feet, 
however, the length of the legs from the deck often varies. 
Three common lengths for the legs of double-tees are about 
34 inches, about 30 inches, and about 24 inches. 

0042. The trunion 86 is elevated by the stanchion 66 and 
supports a raised side of the double-tee 146. The trunion 86 
engages an inner corner of the double-tee 146 at an inter 
section of the deck and the left leg. The bearing pad 134 
connected to the base 62 contacts a lower end of the right leg 
of the double-tee 146 and supports a lowered side of the 
double-tee 146. The adjustable or selectable bearing pads 
help position the double-tee 146 such that the center of 
gravity of the double-tee 146 is positioned over the center of 
the trailer. 

0.043 FIG. 5 illustrates the trailer 10 supporting a double 
tee 146 having relatively long legs, or about 34 inches. In 
FIG. 5, the second and third pads 138, 142 are positioned in 
the storage condition out of the way from the double-tee 146 
while the first pad 134 remains in the transport condition. 
The trunion 86 contacts the internal corner at the intersection 
of the left leg and deck to support the raised side of the 
double-tee 146, and the first pad 134 contacts the end of the 
right leg to support the lowered side of the double-tee 146. 
Only the first pad 134 may be needed with the illustrated 
double-tee 146 having relatively long legs. 

0044 FIG. 6 illustrates the trailer 10 supporting a double 
tee 146 having medium length legs, or about 30 inches. In 
FIG. 6, the third pad 142 is positioned in the storage 
condition out of the way from the double-tee 146, and the 
second pad 138 is connected to the first pad 134 in the 
transport condition. The trunion 86 supports the raised side 
of the double-tee 146, and the second pad 138 contacts the 
end of the right leg to support the lowered side of the 
double-tee 146. Both the first and second pads 134, 138 may 
be needed to position the illustrated double-tee 146 having 
medium length legs. 

004.5 FIGS. 7 illustrates the trailer 10 supporting a 
double-tee 146 having relatively short legs, or about 24 
inches. In FIG. 7, both the second and third pads 138, 142 
are connected to the first pad 134 in the transport condition, 
and none of the pads are positioned in the storage condition. 
The trunion 86 supports the raised side of the double-tee 
146, and the third pad 142 contacts the end of the right leg 
to support the lowered side of the double-tee 146. The first, 
second and third pads 134, 138, 142 may be needed to 
position the illustrated double-tee 146 having relatively 
short legs. 

0046. In other aspects and in other constructions (not 
shown), other numbers of pads may also be included with 
the bearing pads. For example, the bearing pads could only 
include a single pad, two pads, or four or more pads. 
Additionally, other means of adjusting the height of the 
bearing pads may be used. For example the bearing pads 
could include a jack-screw, a hydraulic or pneumatic lift, or 
other similar height adjustment mechanisms for raising or 
lowering the bearing pads. 

0047. In the illustrated construction, the bolster frames 
54, 54' are removably connected to the trailer frame 14. The 
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bolster frames 54,54" may be positioned at a desired location 
with respect to the trailer frame 14 depending on the size of 
the load to be carried. It is generally desirable to position the 
center of gravity of the load near the midpoint, or center of 
the width, of the trailer 10, or about half-way between the 
wheels 18. The center of gravity and midpoint of the trailer 
10 are described in greater detail below. Various fastening 
means, such as bolts, pins, latches, or clamps may be used 
to connect the bolster frames 54, 54 to the trailer frame 14. 
In some aspects and in some constructions, the bolsters may 
be permanently connected to the trailer frame 14 through 
welding, or other similar permanent fastening means, to 
create a dedicated trailer 10 for transporting oversized cargo. 
In some aspects and in some constructions, the trailer 10 
may include a trailer frame, and the bolster frames 54, 54 
may be connected directly to the trailer frame. 

0048. In some aspects and in some constructions (not 
shown), the length of the stanchion 66 may be adjustable to 
vary the height of the trunion 86 relative to the base 62. The 
stanchion 66 may include a telescoping tubular configura 
tion, in which an inner shaft is at least partially disposed 
within an outer shaft, and the inner shaft may be moved 
relative to the outer shaft to adjust the height of the stanchion 
66. A locking device. Such as a pin, clamp, collet, or block, 
may be used to secure the inner shaft with respect to the 
outer shaft. Since the trunion 86 provides the highest support 
point of the Support structure, adjusting the height of the 
trunion 86 will adjust the angle the double-tee 146 is 
positioned relative to the trailer frame 14. Also, adjusting the 
height may further reduce the effective width of the double 
tee 146 even if necessary. 

0049. In alternate constructions (not shown), the stan 
chion 66 may include interchangeable end portions that may 
be connected to the upper end of the stanchion 86 and 
Support the trunion 86. For example, a first end portion may 
have a first length and may be connected to the stanchion 66 
to provide a first height for the trunion 86. The first end 
portion may the be removed from the stanchion 66 and a 
second end portion having a second length may be con 
nected to the stanchion 66 to provide a second height for the 
trunion 86 greater than the first height. Therefore, each 
interchangeable end portion may provide a different height 
for the trunion 86 to accommodate double-tees 146 of 
different sizes. 

0050. When the orientation of the double-tee 146 relative 
to the trailer frame 14 is adjusted, the center of gravity of the 
double-tee 146 with respect to the center of the trailer may 
also be adjusted. In some aspects and in Some constructions, 
the bolster frame 54 may be adjusted laterally with respect 
to the trailer frame 14 to position the center of the gravity 
over the center of the trailer. The bolster frame 54 may be 
disconnected from the trailer frame 14, adjust to the desired 
position, and reconnected to the trailer frame 14 to laterally 
adjust the bolster frame 54. 

0051. As shown in FIGS. 1-2, the bolster frame 54 may 
include fork pockets 150 built into the base 62 to facilitate 
movement of the bolster frame 54 with respect to the trailer 
frame 14. The fork pockets 150 are generally elongated 
tubular passages defined by the base 62, and are designed to 
receive the forks of a fork-lift device. For example, after the 
bolster frame 54 has been disconnected from the trailer 
frame 14, the forks of a fork-lift may be inserted into the fork 
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pockets 150 and the fork-lift may raise the bolster frame 54 
from the trailer frame 14. The bolster frame 54 may then be 
repositioned on the trailer frame 14, or removed from the 
trailer frame 14 altogether. The bolster frame 54 is generally 
made from a very strong durable, heavy material. Such as 
steel, and is not easily moved by hand. The fork pockets 150 
help provide an simplified way to adjust the position of the 
bolster frame 54 with respect to the trailer frame 14. 
0.052 FIGS. 1-2 also illustrate an outrigger 154 con 
nected to the bolster frame 54. The outrigger 154 is movably 
connected to the bolster frame 54 near the lower end 70 of 
the stanchion 66. The outrigger 154 is basically an extend 
able jack device to provide stability for the trailer 10 during 
loading or unloading of the double-tee 146 or cargo. When 
the double-tee is loaded or unloaded from the support 
structure, the shifting of the double-tee may exert lateral 
loads on the trailer 10. The outrigger 154 provides lateral 
stability and helps the trailer 10 withstand these lateral loads 
and. The outrigger 154 is movable between a loading 
condition, in which the outrigger 154 may extend to contact 
the ground, and a travel condition, in which the outrigger 
154 is stowed out of the way to permit movement of the 
trailer 10. As shown in FIG. 1, the first bolster frame 54 has 
the outrigger 154 in the loading condition, and the second 
bolster frame 54 has the outrigger 154 in the travel condi 
tion. In the illustrated construction, the outrigger 154 is a 
screw-jack, but may also be a hydraulic or pneumatic jack, 
or other similar jack device. 

0053 Loading and unloading a double-tee 146 on the 
Support structure is not always a precise procedure. The 
double-tee 146 is a relatively large object, sometimes mea 
suring about 15 feet wide by about 60 feet long and 
weighing about 66,000 pounds, and is often lowered onto 
the bolster frame 54 with a crane. Some double-tees 146 
may weigh as much as about 100,000 pounds. When sup 
ported by the crane, the double-tee 146 may move due to 
various factors, such as wind or change in momentum, 
thereby shifting the load in the air. While being lowered, the 
double-tee 146 is generally first positioned with the deck 
generally parallel to the ground, or trailer frame, while being 
lowered onto the bolster frame 54. 

0054 FIG. 8 illustrates the double-tee 146 positioned on 
the trailer 10. The double-tee 146 is generally lowered with 
the trunion 86 positioned between the legs of the double-tee 
146. The trunion 86 is the highest point on the trailer 10, and 
is generally the first part the double-tee 146 contacts as it is 
lowered into position. Once the double-tee 146 contacts the 
trunion 86, the double-tee 146 rolls along the trunion 86 as 
the trunion 86 rotates. The trunion 86 is then positioned 
adjacent the internal corner of the double-tee 146, near the 
intersection of the left leg and the deck. 

0055. The trunion 86 supports the left, or raised side, of 
the double-tee 146 while the double-tee 146 is continually 
lowered onto the bolster frame 54. Once the trunion 86 is 
positioned at the internal corner of the double-tee 146, the 
double-tee 146 will pivot downwardly about the trunion 86 
while the right side of the double-tee 146 is lowered. The arc 
(A) illustrates the path of the lower end of the right leg as the 
double-tee 146 pivots downwardly. The trunion 86 remains 
in contact with the double-tee 146 and rotates about the 
rotational axis relative to the stanchion 66. The double-tee 
146 continues to pivot downwardly until the lower end of the 
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right leg contacts the bearing pad 134 and the double-tee 146 
comes to rest. After the double-tee 146 is lowered into place, 
additional fasteners may be used to secure the double-tee 
146 to the trailer 10, Such as chains, ropes, straps, clamps, 
rails, or other similar fasteners. 
0056 Positioning the double-tee on the trailer 10 reduces 
the effective width of the double-tee 146 with respect to the 
road or surface on which the trailer 10 is traveling. The 
double-tee 146 includes a width (W) extending between the 
sides of the double-tee 146. The effective width (EW) is the 
space the double-tee 146 takes up above the road and is 
generally measured in a plane Substantially parallel to the 
road or surface. For example, the double-tee 146 shown in 
FIG. 8 has a deck with an overall width (W) of about 15 feet, 
which represents the distance between the two sides of the 
double-tee 146. When positioned on the bolster frames 54, 
the effective width (EW) of the double-tee 146 is about 12 
feet 4 inches. 

0057 FIG. 8 illustrates a center of gravity (CG) of the 
double-tee 146 positioned below the deck and between the 
legs of the double-tee 146, and illustrates the midpoint (M) 
of the trailer 10 as a vertical line extending upwardly from 
a point halfway between the outer edges of the wheels 18. 
In the illustrated construction, the bolster frame 54 positions 
the center of gravity (CG) of the double-tee 146 substan 
tially over the midpoint (M) of the trailer 10. While it is not 
necessary to have the center of gravity (CG) perfectly 
aligned with the midpoint (M), positioning the center of 
gravity (CG) of the double-tee 146 near the midpoint (M) of 
the trailer 10 does help stabilize the load for transport on the 
trailer 10. 

0058. In the illustrated construction, the stanchion 66 and 
trunion 86 are positioned near the first side 30, or left side, 
of the trailer 10. The illustrated construction is intended for 
use in regions in which vehicles travel on the right side of 
the road and the left side of the vehicle is the inner side on 
the roadway. In this construction, the raised side of the 
double-tee is on the inner side of the trailer 10 and the 
lowered side of the double-tee is on the outer side of the 
trailer 10. Therefore, the raised side of the double-tee is 
viewable by oncoming traffic on the opposite side of the road 
and provides additional clearance for the oncoming traffic. 
The raised side is generally less intimidating for an oncom 
ing driver than the lowered side. 
0059. In some aspects and in some constructions, the 
bolster frame 54 may be reversed with respect to the trailer 
frame 14, with the stanchion 66 and trunion 86 positioned 
near the right side of the trailer 10 instead of the left, as 
shown in FIG. 8. In this construction, the raised side of the 
double-tee would be on the right side of the trailer 10 and the 
lowered side of the double-tee is on the left side of the trailer 
10. This construction may be desirable in regions where 
vehicles travel on the left side of the road. 

0060. In the illustrated construction, the support structure 
and bolster frame 54 are mounted on the trailer 10 for 
transportation and use with a semi tractor. In other aspects 
and in other constructions, the Support structure and bolster 
frame 54 could also be mounted on other means of trans 
portation, Such as train cars, boats, barges, sleds, or other 
similar devices. The bolster frame 54 could also be used to 
for stationary storage of the double-tee or other oversized 
objects. It should be understood that while the figures 
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illustrate the structure Supporting a double-tee, the Support 
structure and bolster frame 54 may also support other 
oversized cargo. 
0061 The foregoing detailed description describes only a 
few of the many forms that the present invention can take, 
and should therefore be taken as illustrative rather than 
limiting. It is only the claims, including all equivalents that 
are intended to define the scope of the invention. 
What is claimed is: 

1. A trailer for transporting a preformed concrete section 
having a deck and at least two legs, the trailer comprising: 

a trailer frame; 
at least two wheels Supporting the trailer frame; 
a bolster frame supported by the trailer frame and having: 

a base connected to the trailer frame; 
a stanchion extending upwardly from the base and 

having a lower end connected to the base and an 
upper end opposite the lower end; and 

a cylindrical roller supported by the stanchion for 
rotational movement relative to the stanchion about 
a rotational axis, one of the legs of the concrete 
section intersecting the deck at a corner, the cylin 
drical roller adapted to Support the concrete section 
at the corner. 

2. The trailer of claim 1, further comprising an opening 
near the upper end of the stanchion and a shaft extending 
through the opening and having a first end and a second end 

Jul. 19, 2007 

being on opposite sides of the stanchion, the cylindrical 
roller having a first roller connected to the first end and a 
second roller connected to the second end. 

3. The trailer of claim 1, wherein the cylindrical roller is 
supported by the stanchion for pivotal movement relative to 
the stanchion about a pivotal axis being Substantially per 
pendicular to the rotational axis. 

4. The trailer of claim 3, further comprising a spherical 
bearing connecting the cylindrical roller to the stanchion. 

5. The trailer of claim 3, wherein the cylindrical roller is 
pivotal relative to the stanchion from a rest condition, in 
which the rotational axis defines a rest axis, to a limit 
condition, in which the rotational axis defines a limit axis. 

6. The trailer of claim 5, wherein an angle formed by the 
rest axis and the limit axis is about 10 degrees. 

7. The trailer of claim 1, wherein the bolster frame is 
removably connected to the trailer frame. 

8. The trailer of claim 1, wherein the bolster frame 
includes a first bearing pad connected to the base for 
Supporting one of the legs of the concrete section. 

9. The trailer of claim 8, further comprising a second 
bearing pad removably connectable to the first bearing pad. 

10. The trailer of claim 1, wherein the base defines two 
elongated tubular passages for receiving the forks of a fork 
lift device and moving the bolster frame. 

11. The trailer of claim 1, further comprising a second 
bolster frame having a second stanchion and a second 
cylindrical roller, each bolster frame being positioned near 
opposite ends of the trailer frame. 
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