Innovation, Sciences et Innovation, Science and CA 3065014 C 2024/05/28

I*I Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 065 0 1 4
12 BREVET CANADIEN
CANADIAN PATENT
13 C
(22) Date de dépbt/Filing Date: 2019/12/13 (51) ClInt./Int.Cl. B62D 21/20(2006.01),

B60P 3/00(2006.01), B62D 21/02(2006.01),
B62D 25/20(2006.01), B62D 63/08 (2006.01)

(72) Inventeurs/Inventors:
HWANG, HYUNUJIN, CA;
BURKE, BRETT, CA;
STRELIC, RAYMOND, CA

(73) Propriétaire/Owner:
BRANDT INDUSTRIES INC., CA

(74) Agent: MLT AIKINS LLP

(41) Mise a la disp. pub./Open to Public Insp.: 2021/06/13
(45) Date de délivrance/lssue Date: 2024/05/28

(54) Titre : SYSTEME DE CALE DE REMORQUE ARTICULE
(54) Title: PIN JOINT TRAILER SHIM SYSTEM

(57) Abrégé/Abstract:

A trailer having a hitch assembly, a deck assembly, an axle assembly and a :,Aructural joint positioned between the deck assembly
and the axle assembly is provided. The deck assembly having a first support bearns and a second support beams supporting
decking. The first support beam and the second support beam can have a positive camber. At least one shim plate can be
rotatable between a joint position, wherein the at least one shim plate i s positioned in the structural joint, and a storage position,
wherein the at least one shim plate is rotated out of the structural joint to adjust the amount of camber in the support beams.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



ABSTRACT

A trailer having a hitch assembly, a deck assembly, an axle assembly and a structural
joint positioned between the deck assembly and the axle assembly is provided. The deck
assembly having a first support beams and a second support beams supporting decking.
5  The first support beam and the second support beam can have a positive camber. At least
one shim plate can be rotatable between a joint position, wherein the at least one shim
plate is positioned in the structural joint, and a storage position, wherein the at least one
shim plate is rotated out of the structural joint to adjust the amount of camber in the

support beams.
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PIN JOINT TRAILER SHIM SYSTEM

The present invention relates to heavy haul trailers that use cambered support beams to
increase their load carrying capacity and more particularly to a system and method of

spacers 10 adjust the amount of camber in the support beams.

5 BACKGROUND

"Heavy haul" trailers are designed to haul very heavy loads, such as heavy construction
equipment. It is common for some of these trailers to use "cambered" support beams in
order to counter deflection under load without needing to increase the stiffness of the
support beams. TInstead of increasing the size of the support beams that carry the load on
10 the trailer, the support beams are cambered or arched upwards to allow the support beams
to deflect more under load before they are deflected flat. As load is supported by the
support beams, the support beams deflect downwards towards being straight or flat.
Generally, the more the support beams are cambered or arched, the heavier the load that

can be placed on the trailer before the support beams detlect flat.

15 Some of these heavy haul trailers with cambered support beams contain structural joints
along the length of the vehicle that allow for adjustments to the overall camber, or arch of
the trailer. These trailers can be adjusted for differences in deflection from their
unloaded to loaded states to adjust for different payloads. One typical structural joint

design is a bottom mounted pin joint with the top opening being filled with various
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thicknesses of "shim" plates to adjust the camber. However, these shim plates are
typically loose plates that are stored -elsewhere on the trailer or in the tow vehicle when

they are not used in the structural joint.

SUMMARY OF THE INVENTION

5 A trailer is provided that includes a hitch assembly connectable to a tow vehicle, a dec_k
assembly, an axle assembly and él structural joint. The deck assembly having a first
support beams, a front end of the first support beam attached to the hitch assembly, and a
rear end of the first support beam connected to a structural joint, a second support beam,
a front end of the second support beam attached to the hitch assembly, and a rear end of

10 the second support beam connected to a structural joint, and decking attached to the first

support beam and the second support beam. The first support beam and the second

support beam have a positive camber. The axle assembly has at least one axle and
wheels provided on the at least one axle. The structural joint is a structural joint

positioned between the deck assembly and the axle assembly. At least one shim plate can

—
n

be rotatable between a joint position, wherein the at least one shim plate is positioned in
the structural joint, and a storage position, wherein the at least one shim plate is rotated

out of the structural joint to adjust the amount of camber in the support beams.
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DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the present invention is described below with reference to the

accompanying drawings, in which:
FIG. 11s a perspective view of a trailer with cambered support beams;

FIG. 2 is a close-up view of a structural joint on the trailer, shown in FIG. 1, that

5 allows the camber in a deck assembly to be adjusted;

FIG. 3 is a rear schematic view of rear end of support beams in the deck assembly

of a trailer and shim plates used to adjust the camber of the support beams;
FIG. 4 is a front schematic view of a front end of axle assembly of a trailer;

FIG. § is a perspective view of a shim plate in an joint position and another shim

10 plane in a storage position,
FIG. 6is a front view of a shim plate in a joint position; and -

FIG. 7 1s a perspective view of the shim plate, shown in FIG. 6, in a storage

position.
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15 DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

FIG. 1 illustrates a trailer 10 for hauling heavy articles, like heavy equipment. The trailer
10 can have a hitch assembly 20, a deck assembly 30, an axle assembly 80 having axles

90, 92, 94 supporting wheels 96.

The hitch assembly 20 can be used to connect the trailer 10 to a tow vehicle, such as a
5 tractor unit (not shown), to allow the trailer 10 to be pulled by the tow vehicle. In one

aspect, the hitch assembly 20 can be a goose neck.

The deck assembly 30 is positioned behind and connected to the hitch assembly 20 and is
used to carry a load on the trailer 10. The deck assembly 30 can comprise a pair of
parallel support beams 40, 50. A first support beam 40 can attach at a front end 420f the
10 first support beam 40 to the hitch assembly 20 and a second support beam 50 can attach

at a front end 52 of the second support beam 50 to the hitch assembly 20.

The first support beam 40 can extend backwards from the front end 42 of the first support
beam 40 to a rear end 44 of the first support beam 40 The second support beam 50 can
extend backwards from the front end 52 of the second support beam 50 to a rear end 54

15 of the second support beam 50.

Decking 32, 34, 36 can be provided attached to and supported by the first support beam
40 and second support beam 50 to suspend the load on top of the decking 32, 34, 36. In
one aspect, there could be first outboard decking 32 suspended from and outboard of the

first support beam 40 and second outboard decking 34 suspended from and outboard of
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the second support beam 50, respectively. Middle decking 36 can be suspended between

the first support beam 40 and the second support beam 50.

Referring to FIGS. 1-3, the decking 32, 34, 3;6 can be supported by cross beams 38 that
pass through the first support beam 40 énd, the second support beam 50. In this manner,
5 the decking 32, 34, 36 is not connected to either the hitch assembly 20 portion of the
trailer 10 or the axle assembly 8Q, allowing the first support beam 40 and the second
support beam 50 to flex independently of the decking 32, 34, 36 which simply are carried

by the first support beam 40 and second support beam 50.

The first support beam 40 and second support beam 50 can have a positive camber so that
10 the first support beam 40 and the second support beam 50 arch upwards in the middle.‘ In
this manner, as the first support beam 40 and the second support beam 50 extend from
their front ends 42, 52to their rear ends 44, 54, respectively, the first support beam 40 and
the second support beam 50 can curve first upwards and then back downwards so that the

middle of the support beams 40, 50 arch or are displaced upwards.

15 By cambering the first support beam 40 aﬁd the second support beam 50, smaller beams
can be used to support the same weight that larger straight beams would support. When
the weight of the load is carried on the deck assembly 30, which is supported by the
cambered support beams 40, 50, the weight of the load can cause the support beams 40,
50 to bend or deflect downwards. Because the first support beam 40 and the second

20 support beam 50 are cambered upwards, this deflection downwards of the first support
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beam 40 and the second support beam 50 causes them to move towards being straight.
The more the first support beam 40 and the second support beam 50 are cambered, the
heavier the load that can be carried on the deck assembly 30 because the more the first
support beam 40 and the second support beam 50 can deflect downwards and still be

5  straight or slightly arched upwards.

Ideally, the amount of camber in the first support beam 40 and the second support beam
50 should be set based on the weight of the load to be carried on the deck assembly 30.
Having the first support beam 40 and the second support beam 50 deflect until the first
support beam 40 and the second support beam 50 are straight or just slightly arched
10 upwards is ideal for carrying a load. In the trailer 10, a structural joint 100 can be
provided between the deck assembly 30 and the axle assembly 80 to allow for the amount
of camber in the support beams 40, 50 to be carried across into the axle assembly 80.

The angle of this structural joint can be adjusted to be tailored to different load weights.

The structural joint 100 can be provided between the deck assembly 30 and the axle
15 assembly 80. The axle assembly 80 can be provided behind the deck assembly 30 with
the axle assembly 80 attaching tc the rear end 44 of the first support beam 40 and the rear
end 54 of the second support beam 50. The axle assembly 80 can include a pair of
support rails 82, 84. A number of axles 90, 92, 94 can be supported from a first support
rail 82 and a second support role 84. Each axle 90, 92, 94 supports wheels 96. For the

20 trailer 10 shown in the figures, three axles 90, 92, 94 are shown, but this could be vary
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depending on the trailer. The axles 90, 92, 94 can be suspended from the first support rail

82 and the second support rail 84 by suspension, such as air bags, etc.

The axle assembly 80 and the axles 90, 92, 94 and wheels 96 support the trailer 10 and

are used to carry the load positioned on the deck assembly 30 of the trailer 10.

5 The structural joint 100 can be formed by the rear end 44 of the first support beam 40
and the rear end 54 of the second support beam 50 being rotatably attached to the axle
assembly 80. Referring to FIG. 3-5, the rear end 44 of the first support beam 40 can
have a first pin joint hinge connection 110a that attaches to a first rotatable connection
120a on the first support rail 82 of the axle assembly 80. The first pin joint hinge

10 connection 110a can be provided proximate a bottom 45 of the rear end 44 of the first
support beam 40. The rear end 54 of the second support beam 50 can have a second pin
joint hinge connection 110b that attaches to a second rotatable connection 120b on the
second support rail 84 of the axle assembly 80. The second pin joint hinge connection

110b can be provided proximate a bottom 54 of the rear end 44 of the second support

15 beam 50. In this manner, the rear axle assembly 80 can rotate relative to the rear ends 44,

54 of the support beams 40, 50.

Proximate a top 46 of the rear end 44 of the first support beam 40, a first connection
flange 180a can be provided that aligns with a first connection plate 190a on the first
support rail 82 of the axle assembly 80 and proximate a top 56 of the rear end 54 of the

20 second support beam 50, a second connection flange 180b can be provided that aligns
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with a second connection plate 190b on the second support rail 84 of the axle assembly
80. Shim plates 150 can be provided between the connection flanges 180a, 180b and the
connection plates 190a, 190b to adjust the amount of camber in the support beams 40, 50.
To increase the camber of the first support beam 40 and the second support beam 50,
5  more shims plates 150 can be added between the connection flanges 180a, 180b and the

connection plate 190a, 190b.

When there are no shim plates 150 provided in between the connection flanges 180a,
180b and the connection plates 190a, 190b, the rear axle housing 80 can rotate around the
pin joint hinge connections [10a, 110b at the bottoms 45, 55 of the rear ends 44, 54 of the
10 support beams 40, 50. The first connection flange 180a on the first support beam 40 can
be positioned against the first connection plate 190a on the axle assembly 80 and the
second connection flange 180b on the second support beam 50 can be positioned against
the second connection plate 190b on the axle assembly 80. This will result in the support
beams 40, 50 only having as much camber as the support beams 40, 50 were constructed

15  with.

When one or more shim f)lates 150 are provided in .t‘nve stnlctural joint 100, the shim
plates 150 can be positioned between the connection flanges 180a, 180b and the
connection plates 190a, 190b. As shim plates 150 are addéd hetween the connection
flanges 180a, 180b and the connection plates 190a, 190b, the axle assembly 80 can rotate

20  around the first pin joint hinge connection 110a and the second pin joint hinge connection
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110b, increasing the angle between the deck assembly 30 and the axle assembly 80. The
more shim plates 150 that are added between the connection flanges 180a, 180b and the
connection plates 190a, 190b, the greater the angle between the deck assembly 30 and the
axle assembly 80 and the more the first support beam 40 and the second support beam S0

5 are deflected and arch upwards.

The connection flanges [80a, 180b can each have: a first ear 182; a second ear 186; a
main body 183; a use stop 188 extending from the second ear 186; a stowage stop 189
extending from the first ear 182; a pivot member 184 extending from the first ear 182;

and a securing member 185 extending form the main body 183.

10 The main body 183 of the connection flange 180a, 180b can.‘be sized to conform with the
connection plate 190a, 190b, respectively, on the axle asser‘nbly" 80 so that the main body
can be positioned against to the connection plate 190a, 190b on the axle assembly 90
when there are no shim plate 150 positioned in between the connection flange 180a, 180b

and the connection plate 190a, 190b, respectively.

15  The first ear 182 of the connection flange 180a, 180b can be positioned so that the first
ear 182 extends from one side of the main body ]83 of the connection flange 180a, 180b
beyond the periphery of the connection plate 190a, 190b, respectively, on the axle
assembly 80, so that the first ear 182 on the connection flange 180a, 180b dces not come
into contact with the connection plate 190a, 190b, just the main body 183, when the

20 connection flange 180a, 180b 1s positioned against the connection plate 190a, 190b.
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The second ear 186 of the connection'ﬂange 180a, 180b can also iae positioned so that the
second ear 186 extends from an other side of the main body 183 of the connection flange
180a, 180b beyond the periphery of the connection plate 190a, 190b, respectively, on the
axle assembly 80, so that the second ear 186 on the connection flange 180a, 180b does
5  not come into contact with the conne;cti‘on plate 190a, 190b, just the main body 183, when

the connection flange 180a, 180b is positioned against the connection plate 190a, 190b.

The use stop 188 can be provided extending from the second ear 186 of the connection
flange 180a, 180b to hold the. shim plate 150 in a joint position across the-connection
flange 180a, 180b when th“(.e shim plate 150 is being used as a spacer. A stowage stop 189
10 can be provided extending from the first ear 182 to hold tile shim plate 150 in a storage

position when the shim plate 150 is not needed as a spacer in the structural joint 100.

The pivot member 184 can extend from the first ear 182 and be used to rotatably attach
the shim plates 150 to the connection flange 180a, 1 80b. Tn one aspect, this pivot
member 184 can be a bolt and nut. The securing member 185 can extend from the main
15 body 183 and be used to secure the structural joint 100 closed with the desired shim
plates 180 positioned in between to use the trailer 10 with the desired camber. In one

aspect, this securing member 185 can be a bolt and nut.

Referring to FIGS. 6 and 7, each shim plate 150 can have a connecting flange 152 with
an aperture 154 passing through the connecting flange 152. The aperture 154 allows the

20 shim plate 150 to be rotatably connected to the connection flange 180. A spacing
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member 156 can extend from a first end 157 at the connecting flange 152 to a second end

158 of the spacing member 156 having a nub 159.

Referring again to FIG. 3, a plurality of shim plates 150 can be rotatably attached to each
connection flange 180a, 180b on the first ear 182 of the connection flange 180a, 180b, so

5  that the shim plates 150 can be selectively rotated in between the connection flange 180a,
180b and the connection plate 190a, 190b, respectively. The pivot member 184 can be
positioned passing through the aperture 154 in the connecting flange 152 of each shim
plate 150 provided on the connection flange 180a, 180b. ln this manner, each shim plates

150 can be rotated around the pivot member 184 extending from the first ea:r 182 of the

10 connection flange 180a, 180b between the joint position, where it will act as a spacer, and

the storage position, where it will not act as a spacer in the structural joint 100.

Referring to FIG. 5, each shim plate 150a, 150b can be rotated around the pivot member
184 into the joint position. Shims 150a are shown in the joint position, where the spacing
member 156 extends across the connection flange 180a, 180b with the spacing member
15 156 supported at its second end 158 on the use stop 188 so that the shim plate 150a is
held in the joint position with the spacing member 156 extending across the connection
flange 180a, 180b and in between the connection flange 180a, 180b and the connection
plate 190a, 190b, respectively, to act as a spacer in the structural joint 100. Shim plate
150b is shown rotated around the pivot member 184 to the storage position, where the

20  spacing member 156 of the shim plate 150 does not extend across the connection flange
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180a so the spacing member 156 is not positioned between the connection flange 180a,
180b and the connection plate 190a, 190b. The shim plate 150 can be rotated around the
spacing member 156 so that the shim plate 150 comes into contact with the stowage stop
189, which can support the shim plate 150 in this storage position and keep the shim plate

5 150 from swinging around when the trailer 10 is in transit.

In operation, an operator can adjust the camber of the first support bealﬁ 40 and the
second support beam 50 and therefore the deck assembly 20, using the shim plate 150.
When the operator learns the weight of the load to be carried on the deck assembly 20
and then decides how much camber he or she would like in the support beams 40, 50 in
10 the bed assembly 20 of the trailer 10, the operator can select how many of the shim plates
150 must be positioned between the first connection flange 180a and the first connecting
plate 190a on the axle assembly 80 to get the desired spacing between the first connection
flange 180a and the first connection plate 190a to achieve the desired camber in the first
support beam 40 and how many of the shim plates 150 must be positioned between the
15 second connection flange 180b and the second connecting plate 190b on the axle
assembly 80 to get the desired spacing between the second connection flange 180b and
the second connection plate 190b to achieve the desired camber in the second support

beam 50.

A nut (if the securing member 185 is a bolt and a nut) can be removed so that the

20 securing member 185 is no longer securing the structural joint 100 together and the bed
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assembly 20 can pivot relative to the axle assembly 80 around the pin joint hinge
connections 110a, 110b. The rear ends 44, 54 of the support beams 40, 50 can then be
jacked up so that the axle assembly 80 pivots around the pin joint hinge connections
110a, 110b causing the connection flanges 180a, 180b and the connection plates 190a,
5 190b to separate and move away from one another to form a spacing in between the

connection flanges 180a, 180b and their respective connection plates 190a, 190b.

The desired numbers of shim plates 150 can then be rotated from their storage position to
the joint position between the separated connection flanges 180a, 180b and connection
plates 190a, 190b to act as spacers. Each shim plate 150 can be rotated around the pivot
10  member 184, from the storage position, where it is resting on the stowage stop 189, until
the spacing member 156 of the shim plate 150 is running across the main body 183 of the

connection flanges 180a, 180b and resting on the use stop 188 in the joint position.

The desired number of shim plates 150 can be moved into the joint position until the
desired spacing is achieved between the connection flanges 180a, 180b. and the
15 connection plates 190a, 190b and the desired camber of the support beams 40, SO
obtained. When the desired number of shim plates 150 are pjacéd in their joint position
to achieve the desired spacing, the rear ends 44, 54 of the support beams 40, 50 can be
lowered so that the axle assembly 80 rotates around the pin joint hinge connections 110a,
110b pressing the connection plates 190a, 190b against the plate shims 150 that are in

20 their joint position. The securing member 185 can then be used to secure the structural
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joint 100, with the connection plates 190a, 190b secured in place against the shim plates

150 in their joint positions.

When the trailer 10 is lowered back onto the ground, the increased angle between the

deck assembly 20 and the axle assembly 80 because of the shim plates 150 acting as

n

spacers in the structural joint 100, will increase the camber in the support beams 40, 50.
The more shim plates 150 that are added, the larger the spacing between the connection
flanges 180a, 180b on the rear ends 44, 54 of the support beams 40, 50 and the
connection plate 190a, 190b on the akle assembly 80. The larger this spacihg, the more

camber that is added to the support beams 40, 50.

10 Tn this manner, the camber in the support beams 40, 50 and therefore the bed assembly 20
can be adjusted to the desired amount for the load to be supported on the bed assembly 20

by the amount of shim plates 150 used as spacers.

The foregoing is considered as illustrative only of the principles of the invention.
Further, since numerous changes and modifications will readily occur to those skilled in
15 the art, it is not desired to limit the invention to the exact construction and opera.tion
shown and described, and accordingly, all such suitable chﬁnges or modifications in
structure or operation which may be resorted to are intended to fall within the scope of

the claimed invention.
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Claims

1. A trailer comprising:
a hitch assembly connectable to a tow vehicle;
a deck assembly comprising:

a first support beam, 'a front end of the first support beam attached to the
hitch assembly, and a rear end, of the first support beam connected to a

structural joint;

a second support beam, a front end of the second support beam attached to
the hitch assembly, and a rear end of the second support beam connected

to a structural joint; and
decking supported by the first support beam and the second support beam,

wherein the first support beam and the second support beam have a

positive camber;

an axle assembly having at least one axle and wheels provided on the at least one

axle;
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the structural joint positiéned between the deck assembly and the axle assembly;

and

at least one shim plate rotatable between a joint position, wherein the at least one
shim plate is positioned in the structural joint, and a storage position, wherein the

at least one shim plate is rotated out of the structural joint.

2. The trailer of claim 1 wherein the first support beam is parallel to the second

support beam.

LI

The trailer of claim 1 wherein the structural joint comprises a rotatable
connection, the rotatable connection rotatably connecting a bottom of the rear end
of the first support beam and a bottom of the rear end of the second support beam

to the axle assembly.

4, The trailer of claim 3 wherein the structural joint further comprises: a first
connection flange provided proximate a top of the rear end of the first support
beam; a second connection flange provided proximate a top of the rear of the
second support beam; a first connection plate provided on the axle assembly
corresponding to the first connection flange; and a second connection plate

provided on the axle assembly corresponding to the second connection flange.

5. The trailer of claim 4 wherein a first shim plate is rotatable between a joint

position with the first shim plate positioned between the first connection flange
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and the first connection plafe, and a storage position with the ﬁrsf shim plate
rotated out from between the first connection flange and the first connéétion plate,
and wherein a second shim plate is rotatable between a joint position with the
second shim plate positioned in between the second gonnection flange and the
second connection plate, and a storage positibn with the second shim plate rotated

out from between the second connection flange and the second connection plate.

6. The trailer of claim 5 wherein the first connection flange comprises: a first ear; a

second ear; and a main body.

7. The trailer of claim 6 wherein the first ear of the first connection flange extends
from one side of the main body of the first connection flange beyond a periphery
of the first connection plate on the axle assembly when the first connection flange

is positioned against the first connection plate.

8. The trailer of claim 7 wherein the second ear of the first connection flange
extends from an other side of the main body of the first connection ﬂaﬁge beyond
a periphery of the first connection plate on the axle assembly when the first

connection flange is positioned against the first connection plate.

9. The trailer of claim 8 further comprising a use stop extending from the second ear

of the first connection flange, wherein the use stop holds the at least one shim
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plate in the joint position when the at least one shim plate is used as a spacer in

the structural joint.

The trailer of claim 9 further comprising a stowage stop extending from the first
ear of the first connection flange, wherein the stowage stop holds the at least one

shim plate in the storage position.

The trailer of claim 8 further comprising a pivot member extending from the first
ear of the first connection flange, the at least one shim plate rotatably attached to

the first connection flange by the pivot member.

The trailer of claim 8 further comprising a securing member extending from the
main body of the first connection flange, the securing member securing the

structural joint closed.

The trailer of claim 12 wherein the securing member is a bolt and a nut.

The trailer of claim 1 wherein the at least one shim plate comprises:

a connecting flange having an aperture passing through the connecting flange; and

a spacing member extending from a first end attached to the connecting flange to

a second end.
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The trailer of claim 14 wherein the at least one shim plate further comprises a nub

provided on the second end of the spacing member.

The trailer of claim 4 wherein the at least one shim plate is rotatably connecied to
the first connection flange by a pivot member passing through an aperture in the

at least one shim plate.

The trailer of claim 16 wherein the at least one shim plate is selectively rotated

around the pivot member between the joint position and the storage position.

The trailer of claim 1 wherein the decking comprises: middle decking suspended
between the first support beam and the second support beam; outboard decking
suspended outside the first support beam and the second support beam; first
outboard decking supported by the first support beam and the second support
beam outside the first support beam on a first side; and second outboard decking
supported by the first support beam and the second support beam outside the

second support beam on a second side.

The trailer of claim 18 wherein the middle decking, first outboard decking and
second outboard decking are supported by cross beams that pass through the first

support beam and the second support beam.
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20.  The trailer of claim 4 wherein the axle assembly comprises a first support rail and
a second support rail, the at least one axle suspended from the first support rail

and the second support rail.

21.  The trailer of claim 20 wherein a first connection plate is provided on the first

support rail and a second connection plate is provided on the second support rail.

22.  The trailer of claim 4 wherein adding more shim plates between the connection

flange and the connection plate will increase the camber in the support beams.
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