Office de la Propriete Canadian CA 2584578 A1 2006/04/27

Intellectuelle Intellectual Property
du Canada Office (21) 2 584 578
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépét PCT/PCT Filing Date: 2005/10/20 (51) Cl.Int./Int.Cl. B62D 33/02(2006.01),
(87) Date publication PCT/PCT Publication Date: 2006/04/27 B62D 33/077(2006.01)

. . : _ (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 200//04/18 JERR-DAN CORPORATION. US

(86) N° demande PCT/PCT Application No.: US 2005/037971

(72) Inventeur/Inventor:
(87) N publication PCT/PCT Publication No.: 2006/045069 KURIAKOSE, SANJEEV, US
(30) Priorte/Priority: 2004/10/20 (US60/619,9695) (74) Agent: BERESKIN & PARR

(54) Titre : SURFACE DE CHARGE D'UN VEHICULE DE TRANSPORT
(54) Title: DECK ASSEMBLY FOR TRANSPORTER VEHICLE

(57) Abrégée/Abstract:

A deck assembly (200) for use with a transporter vehicle (100) is provided. The deck assembly comprises a deck portion (202)
formed of a first material and a sub-structure (204) formed of a second material. The deck assembly further comprises an interface
plate (208) formed disposed between the deck portion and sub-structure to facilitate coupling the deck portion to the sub-structure

and/or to compensate for differences in thermal expansion that may exist between the deck portion (202) and the sub-structure
(204).

:':‘;‘:‘-';:;‘:': Bt N,
R A -:::; N7
> \) Q"’...

I*I ] . Prven, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 @igmr -~

| SRR RO S 2 _,\‘.s
OPIC - CIPO 191 5




wO 2006/045069 A1 I M DU 0 AL AN Y100 AT ARSI R0 0

CA 02584578 2007-04-18

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [#

International Burcau

(43) International Publication Date
27 April 2006 (27.04.2006)

(51) International Patent Classification:
Bo62D 33/02 (2006.01) B62D 33/077 (2006.01)

(21) International Application Number:

PCT/US2005/037971
(22) International Filing Date: 20 October 2005 (20.10.2005)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/619,965 20 October 2004 (20.10.2004) US

(71) Applicant (for all designated States except US):
OSHKOSH TRUCK CORPORATION [US/US];
2307 Oregon Street, Oshkosh, Wisconsin 54902 (US).

(72) Inventor; and
(75) Inventor/Applicant (for US only): KURIAKOSE, San-
jeev [US/US]; Shippensburg, Pennsylvania (US).

(74) Agent: GUSTAFSON, Adam, M.; FOLEY & LARD-
NER LLP, 777 East Wisconsin Avenue, Milwaukee, Wis-
consin 53202 (US).

(10) International Publication Number

WO 2006/045069 A1l

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KL,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, LY,
MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK,
SL, SM, SY, T], TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, ELE, ES, FI,
FR, GB, GR, HU, ILE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

(54) Title: DECK ASSEMBLY FOR TRANSPORTER VEHICLE

[Continued on next page]

(57) Abstract: A deck assembly
(200) for use with a transporter vehicle
(100) is provided. The deck assembly
comprises a deck portion (202) formed
of a first material and a sub-structure
(204) formed of a second material.
The deck assembly further comprises
an interface plate (208) formed
disposed between the deck portion
and sub-structure to facilitate coupling
the deck portion to the sub-structure
and/or to compensate for differences
in thermal expansion that may exist
between the deck portion (202) and
the sub-structure (204).
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DECK ASSEMBLYY FOR TRANSPORTER VEHICLE

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0001] This application claims the benefit under 35 U.S.C. 119(e) of U.S. Provisional
Application No. 60/619,965, having a filing date of October 20, 2004, titled “ALUMINUM
CARRIER BED WITH STEEL BEAM STRUCTURE,” the disclosure of which 1s hereby

incorporated by reference.
BACKGROUND

[0002] The present invention rel ates generally to the field of transporter vehicles (e.g.,
carriers, roll-back type transporting vehicles, flat bed trucks, etc.). More specifically, the
present invention relates to the corastruction and/or assembly of a deck assembly (e.g.,

carrier bed, platform, support surface, etc.) suitable for use with a transporter vehicle.

[0003] Transporter vehicles have a deck assembly defining a surface suitable for
supporting a load (e.g., a vehicle, industrial equipment, containers, etc.). A carrier truck is a
type of transporter vehicle that includes a deck assembly (1.e., a roll-back deck, etc.) that 1s
movably supported upon a chassis and/or sub-frame of the carrier truck. The deck assembly
of the carrier truck is tiltable relative to the chassis between a transport position, at which
the deck assembly extends parallel to the chassis, and a loading position, at which the deck
assembly extends at an angle relative to the chassis and contacts the ground, defining an
approach angle. A vehicle or other load to be transported upon the surface defined by the
deck assembly is moved upwardly onto the surface, and the deck assembly 1s then returned

to'the transport position.

[0004] Conventional deck assemblies of transporter vehicles are typically constructed
entirely of steel (i.e., an all-steel deck assembly), or are constructed using aluminum support
beams that are welded to an aluminum sub-structure (i.e., an all-aluminum deck assembly).
While conventional all-aluminum deck assemblies are light in weight relative to the all-steel
deck assemblies, and corrosion resistant, conventional all-aluminum deck assemblies in
comparison to conventional all-steel deck assemblies have certain disadvantages. All-

aluminum deck assemblies have a somewhat limited weight-bearing capacity in comparison
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to all-steel deck assemblies, are also more flexible than often desired, and tend to wear due

to the softness of the aluminum.

[0005]  Accordingly, there is a need for a transporter vehicle having a deck assembly that
combines certain advantages of an all-steel deck assembly with certain advantages of an all-
aluminum deck assembly. There is also a need fox a deck assembly that is more rigid than
an all-aluminum deck assembly, but lighter in wei ght than an all-steel deck assembly.

There 1s also a need for a deck assembly formed o f a combination of materials to
compensate tor the differences in thermal expansion that may exist between the materials.
There 1s also a need for a deck assembly that allows a deck portion formed of aluminum to

be welded over a sub-structure formed of steel.

[0006] 1t would be desirable to provide a transporter vehicle and/or deck assembly that
provides one or more of these or other advantageous features as may be apparent to those
reviewing this disclosure. The teachings disclosed extend to those embodiments which fall
within the scope of the appended claims, regardle ss of whether they accomplish one or more

of the above-mentioned needs.

SUMMARY

[0007] An exemplary embodiment of the presenit invention relates to a deck assembly for
a transporter vehicle. The deck assembly includes a deck portion defining a deck surface
and formed of a first material, a sub-structure incXuding a first support beam having a length
and formed of a second material, and an interface portion separating the deck portion from
the sub-structure. The first material has a coefficient of thermal expansion that is different

than a coefficient of thermal expansion for the second material.

[0008] Another exemplary embodiment of the present invention relates to a transporter
vehicle. The transporter vehicle includes a chassis, a cab supported on the chassis, a sub-
frame assembly supported on the chassis, and a d eck assembly supported by the sub-frame
and configured to be tilted by a powered actuator. The deck assembly includes a sub-
structure including a first longitudinally extendin.g support beam having a length and
formed of a first material, an interface plate coup led along the length of the first support

beam and formed of a second material, and a deck portion welded to the interface plate and
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formed of the second material. The first material has a coefficient of thermal expansion that

1s less than a coefficient of thermal expansion for the second material.

[0009] Another exemplary embodiment of the present invention relates to a method of
assembling a deck assembly for a transporter vehicle. The amethod includes the steps of
providing a sub-structure including at least one support beadm having a length and formed of
a first material, coupling an interface plate formed of a second material to the support beam,
and welding a deck portion to the interface plate. The first material has a coefficient of
thermal expansion that 1s different than a coefficient of thermal expansion for the second

material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIGURE 1 1s a perspective view of a transporter vehicle having a deck assembly

according to an exemplary embodiment.
[0011] FIGURE 2 1s a perspective view of the deck assermbly shown in FIGURE 1.

[0012] FIGURE 3 1s a partial perspective cutaway view of the deck assembly shown in
FIGURE 1.

[0013] FIGURE 4 is a cross sectional view of the deck portion of the deck assembly

according to an exemplary embodiment.

[0014] FIGURE 5 1s a perspective view of a sub-structure of the deck assembly shown in
FIGURE 1.

[0015] FIGURE 6 is a segmented side plan view of the sub-structure shown in FIGURE 3
with a deck portion of the deck assembly.

[0016] FIGURE 7 a cross sectional view of the deck assembly taken substantially along
the line 7-7 of FIGURE 6.

[0017] FIGURE 8 a cross sectional view of the deck ass embly taken substantially along
the line 8-8 of FIGURE 6.

[0018] FIGURE 9 a cross sectional view of the deck ass embly taken substantially along
the line 9-9 of FIGURE 6.
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[0019] FIGURE 10 a cross sectional view of the deck assembly taken substantially along
the line 10-10 of FIGURE 6.

DETAILED DESCRIPTION

[0020] FIGURE 1 illustrates an exemplary embodiment of a transporter vehicle (e.g.,
recovery vehicle, flat bed truck, towing apparatus, etc.), shown as a carrier 100. The carrier
100 is a roll-back type transporter vehicle having a tiltable deck assembly 200 contfigured
support a load (e.g., a disabled vehicle, industrial equipment, container, etc.). Referring
generally to all of the FIGURES, the deck assembly 200 generally comprises a deck portion
202 formed of a first material and an undercarriage or sub-structure 204 formed of a second
material. To facilitate coupling the deck portion 202 to the sub-structure 204, and/or to
compensate for any differences in thermal expansion that may exist between the material
forming the deck portion 202 and the material forming the sub-structure 204, an
intermediate layer 208 (e.g., an interface plate, a plurality of interface plates, etc.) 1s

provided therebetween.

[0021] According to one non-exclusive exemplary embodiment, the deck portion 202 1s
formed of a material that is relatively light-weight and resistant to corrosion (e.g.,
aluminum, etc.) and the sub-structure 204 is formed of a material that is relatively rigid or
strong (e.g., steel, etc.) to support the deck portion 202. For a variety of reasons (e.g., cost,
efficiency, strength of joint, etc.), in such an embodiment, it may be desirable to couple the
deck portion 202 to the sub-structure 204 using a welding operation. Forming the
intermediate layer 208 of the same or similar material as the deck portion 202 allows the
deck portion 202 to be readily welded over the sub-structure 204 by being welded directly
to the intermediate layer 208. Coupling of the intermediate layer 208 to the sub-structure

204 may be achieved using one or more mechanical fasteners.

[0022] In addition to providing an interface for coupling the deck portion 202 relative to
the sub-strt{cture 204, the intermediate layer 208 may assist in compensating for any
differences in thermal expansion that may exist between the material forming the deck
portion 202 and the material forming the sub-structure 204. In an exemplary embodiment
wherein the deck portion 202 is formed of aluminum and the sub-structure 204 is formed of
steel, the material forming the deck portion 202 has a coefficient of thermal expansion that

is greater than a coefficient of thermal expansion for the material forming the sub-structure
_4-
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204. The relative expansion of aluminum with steel for a temperature range of over 300
degrees Fahrenheit is approximately 0.35 inches. Forming the intermediate layer 208 of a
material having substantially the same coefficient of thermal expansion as the material
forming the deck portion 202 may provide a buffer between the deck portion 202 and the
sub-~structure 204.

[0023] To further compensate for the differences in thermal expansion between the deck
portion 202 and the sub-structure 204, the intermediate layer 208 may be in the form of a
plurality of mterface plates, each interface plate being provided along a different segment of
the sub-structure 204 and spaced apart from the remainder of the interface plates. A gap
between the interface plates is sufficiently sized to allow the deck portion 202 and the sub-
structure 204 to expand and contract relative to each other due to the different coefficients
of the thermal expansion without adversely affecting the joint between the two structures.
The gap may also be sufficiently sized to receive a cross support member of the sub-

structure 204 used for further bracing the deck assembly 200.

[0024] Compensating for the differences in coefficients of thermal expansion that may
exist between the deck portion 202 and the sub-structure 204 may be particularly relevant if
the carrier 100 is used in an environment in which the temperatures range from one extreme
(e.g., a winter season wherein the ambient temperature may reach below 0 degrees
Fahrenheit, etc.) to another (e.g., a summer season wherein the ambient temperature may

exceed 100 degrees Fahrenheit, etc.).

[0025] The deck assembly 200 is intended overcome disadvantages generally associated
with all-aluminum deck assemblies and those associated with all-steel deck assemblies. For
example, the deck assembly 200 has increased strength (1.e., reduced deflection, torsion
and/or bending, etc.) and improved wear in comparison to an all-aluminum deck assembly.
Further, the deck assembly 200 is substantially lighter in weight than an all-steel deck

assembly.

[0026] It should be understood that, although the deck assembly 200 is described in detail

herein with reference to a deck portion 202 formed of aluminum and a sub-structure formed

of steel, the deck assembly 200 disclosed herein may be formed of any other combination of
suitable materials including, but not limited to, alloys, bi-metals, plastics, composites (e.g.,

fiberglass, etc.), etc.
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[0027] It should further be understood that, although the deck assembly 200 w-1ll be
described in detail herein with reference to the carrier 100, the deck assembly 200 disclosed
herein may be applied to, and find utility in, other types of transporter vehicles as well. For
example, the deck assembly may be suitable for use with transporter vehicles having a
stationary deck assembly or any other transporter vehicle having a deck or platform

configured to support a load.

[0028] Referring further to FIGURE 1, the carrier 100 generally includes a chassis (e.g., a
truck bed frame, etc.) functioning as a support structure for the components of the carrier
100 and 1s typically in the form of a frame assembly. According to an exemplary
embodiment, the chassis includes first and second frame members (not shown) €hat are
arranged as two generally parallel chassis rails extending in a fore and aft direction between
a first end 102 (a forward portion of the carrier 100) and a second end 104 (a rearward
portion of the carrier 100). The first and second frame members are confi gured as
clongated structural or supportive members (e.g. , a beam, channel, tubing, extnasion, etc.)
spaced apart laterally and defining a void or cavity (not show) which generally constitutes

the centerline of the carrier 100.

[0029] A plurality of drive wheels 108 are rotatably coupled to the chassis. T The number
and/or configuration of the wheels 108 may vary depending on the embodiment. According
to the embodiment illustrated, the carrier 100 utilizes six wheels 108 (a tandem wheel set at
the second end 104 and a single wheel set at the first end 102). According to various
exemplary embodiments, the carrier 100 may have any number of wheel configurations

including, but not limited to, four, eight, or twelve wheels.

[0030] The carrier 100 is further shown as including an occupant compartmerat or cab 110 ‘
- supported by the chassis that includes an enclosure or area capable of recetving a human
operator or driver. The cab 110 is carried and/or supported at the first end 102 ©of the

chassis and includes controls associated with the manipulation of the carrier 10O (e.g.,
steering controls, throttle controls, etc.) and optionally may include controls for-
manipulating the deck assembly 200 and/or a towing apparatus, such as an underlift system

112 provided at the second end 104.

[0031] Supported by a rear portion of the chassis is a sub-frame assembly (not shown)

configured to movably support the deck assembly 200 on the chassis. One or more powered

_6-
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actuator devices (e.g., hydraulic cylinders, screw actuators, etc.) may be provided for
moving the sub-frame assembly and/or the deck assembly 200 between the stowed or
transport position, illustrated in FIGURE 1, and a tilted loading position (not shown).
When it is desired to move the deck assembly 200 to the tilted loading position, the one or
more actuator devices tilts the sub-frame assembly a relative to the chassis and moves the
déck assembly 200 rearwardly relative to the sub-frame assembly until a free end of the
deck assembly 200 is adjacent to the ground. Once in the loading position, a vehicle to be
transported (e.g., a disabled vehicle, etc.), and/or any other load to be carried by the carrier
100, can be moved onto a deck surface 206 of the deck assembly 200, by winch 114 or
some other means, and the deck assembly 200 may then move back nto the transport

position.

[0032] Referring now to FIGURES 2 through 5, the deck assembly 200 1s shown
according to an exemplary embodiment. The deck assembly 200 generally includes the
deck portion 202 and the undercarriage or sub-structure 204. The deck portion 202 defines
a deck surface 206 configured to support a vehicle or other object being transported, while
the sub-structure 204 is configured to provide support to the deck surface 202 (e.g., rigidity
to reduce deflection, torsion, bending, etc.). Disposed between the deck portion 202 and the

sub-structure 204 1s the intermediate layer 208.

| [0033] The relationship between the deck portion 202, the sub-structure 204, and the
intermediate layer 208 is best shown in FIGURE 3. FIGURE 3 is a cross-sectional side
view of the deck assembly 200 according to an exemplary embodiment which has been
divided into three segments: a first segment showing only the sub-structure 204, a second or
middle segment showing the sub-structure 204 in combination with the intermediate layer
208, and a third segment showing the deck portion 202 1n combination with the intermediate
layer 208 and the sub-structure 204. In the third segment, the intermediate layer 208 1s
shown as separating (e.g., disposed between, offsetting, displacing, etc.) the deck portion
202 from the sub-structure 204.

[0034] Referring to FIGURE 2, the deck portion 202 includes a plurality of deck panels or
planks 210 which when abutted together or otherwise combined to define the deck surface
206. The deck planks 210 are formed of a first material which is a relatively light weight
material and corrosion resistant. According to an exemplary embodiment, the deck planks

210 are formed of aluminum. According to a preferred embodiment, the deck panels 210
-
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are extruded aluminum m embers formed of a high strength 6061-T6 or 6005-T6 aluminum
with a minimum yield strength between approximately 37,000 and 40,000 pounds square
inch (psi). As is generally known by persons of ordinary skill in the art, the coefficient of
thermal expansion for aluminum, including its alloys, is approximately 13 x 107 in./in./°F.
According to various altexrnative embodiments, the deck planks 210 may be formed of any
other suitable material hawving similar properties and/or advantages of aluminum (e.g., light

weight, resistant to corrosion, etc.).

[0035] The number of deck planks 210 defining the deck surface 206 may vary depending
on the overall length of thie deck portion 202 and the configuration of the deck planks 210.
FIGURES 3 and 4 illustrate a cross sectional view of a deck plank 210 according to an
exemplary embodiment. The deck plank 210 is shown as including a substantially
horizontal upper platformy 212 for providing the deck surface 206 and a number of support
teet (shown as flanges 21 4) formed at a lower end of a respective web 216. According to
the embodiment illustrated, the deck plank 210 includes a first web 216 and flange 214 at an
end of the upper platformx 212 and a second web 216 and flanges 214 substantially in the
middle of the upper platform 212. According to an exemplary embodiment, the tlanges 214
and/or the web 216 are integrally formed with the upper platform 212. According to
various alternative embodiments, the flanges 214 and/or the web 216 may be formed as one

or more separate members and subsequently coupled to the upper platform 212.

[0036] The deck planks 210 illustrated in the FIGURES have a configuration that allows
them to be interlocked with one another in a manner that restricts movement of individual
deck planks 210 in both a longitudinal (e.g., a fore and aft direction of the carrier 100, etc.)
and a vertical direction. _According to the embodiment illustrated, the deck plank 210
includes a projection 218 outwardly extending from a first end of the upper platform 212
and a slot 220 (e.g., groove, channel, recess, etc.) provided at an opposite second end of the
upper platform 212 (1.e., the end having the web 216 and flange 214) for receiving the
projection 218 at the first end of an adjacent deck plank 210.

[0037]  During assembly of the deck portion 202, one deck plank 210 is tilted relative to
an adjacent deck plank 2 10 to insert and seat the projection 218 into the slot 220 of the
adjacent deck plank 210. The tilted deck plank 210 can thereafter be returned to a
substantially horizontal position to interlock the deck planks 210. Once interlocked,

adjacent deck planks 210 may be further coupled to one another, for example by using a
_8-
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welding operation or any other suitable coupling means (e.g., friction fit, mechanical
fastener, etc.) The flanges 214 provide a structure for coupling the deck planks 210 to the
sub-structure 204. According to various exemplary embodiments, the deck planks 210 may
have any of a number of suitable cross-sectional profiles having an upper platform and a

structure for coupling the deck planks 210 to the sub-structure 204.

[0038] Referring further to FIGURE 3, the deck planks 210 are supported by the sub-
structure 204. The sub-structure 204 generally includes one or more support beams (shown
as a first frame member 222) extending in a longitudinal direction (e.g., fore and aft
direction of the carrier 100, etc.). The deck planks 210 are aligned substantially
perpendicular (i.e., traverse, etc.) to the first frame member 222. According to an
exemplary embodiment, the deck planks 210 extend beyond (i.e., overhang, etc.) the first
frame members 222 in both an outwardly and inwardly direction. In such an embodiment, a

sideboard 223 (shown in FIGURE 2) may be provided to cap (e.g., seal, etc.) and/or support
the free ends of the deck planks 210.

[0039] Referring now to FIGURE 35, a perspective view of the sub-structure 204 without
the deck portion 202 and the intermediate la:yer 208 is shown according to an exemplary
embodiment. In FIGURE 35, the sub-structure 204 is further shown as including a second
frame member 224. The first and second frame members 222, 224 are shown as two
generally parallel and spaced-apart beams extending in the fore and aft direction of the
carrier 100. The first and second frame memmbers 222, 224 are configured as elongated
structural or supportive members (e.g., a rail, channel, tubing, extrusion, etc.) and may be

movably supported relative to the sub-frame of the carrier 100.

[0040] FIGURES 7 through 10 show a cross-sectional view of the first frame member 222
acco}ding to an exemplary embodiment. Each of the first and second frame members 222,
224 are shown as comprising a web portion 226 extending vertically between a substantially
horizontal upper flange 228 and a lower flamge 230 which provide for an I-beam structural
beam. According to various alternative embodiments, the first and second frame members
222,224 may have any of a number suitable configurations for supporting the deck surface

202 (e.g., tubular, angle, C-channel, etc.).

[0041] The first and second frame members 222, 224 are formed of a second material

which is a relatively rigid material in comparison to the material forming the deck portion

9.
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202. According to an exemplary embodiment, the first and second frame members 222, 224
are formed of steel. As is generally known by persons of ordirnary skill in the art, the
coefficient of thermal expansion for steel is approximately 7 x 107 in./in./°F. According to
a preferred embodiment, the first and second frame members 222, 224 are formed ot a hot-
dip galvanized steel with a minimum yield strength of approxiomately 36,000 pounds square
inch (psi), per ASTM Spec. A-36. The galvanized zinc coatin g may allow the sub-structure
204 to have a useful life of approximately 35 to 40 years. The galvanized zinc coating may
also create a protective layer between the material used to forrm the deck portion 202 (e.g.,
aluminum, etc.) and the steel thereby reducing the likelihood of corrosion due to dissimilar
metal interaction. According to various alternative embodimemnts, the first and second frame
members 222, 224 may be formed of any other suitable materral having similar properties of

steel (e.g., high strength, rigid, etc.).

[0042] Referring further to FIGURE 5, the sub-structure 204 is shown as further including
a plurality of cross support members 232. The cross support rmembers 232 further brace the
deck assembly 200 to reduce torsion and/or bending. The cross-support members 232 are
shown as extending laterally between the first frame member 222 and the second frame
member 224. In such an embodiment, the cross support members 226 cooperate with the
first and second frame members 222, 224 to form a ladder-typ e frame assembly. According
to a preferred embodiment, the cross members 232 are formed of the same material as the
first and second frame members 222, 224, but alternatively, mvay be formed of any other

suitable matenrial.

[0043] According to an exemplary embodiment, the cross maembers 232 are coupled to the
first and second frame members 222, 224 along a top surface ©of the first and second frame
members 222, 224. Coupling the support members 232 in this position may provide
additional clearance for the sub-frame assembly of the carrier 100 and/or other components
(e.g., the underlift system 112, etc.). According to the embodiment illustrated, the cross
support member has a substantially L-shaped cross-section. According to various
alternative embodiments, the cross support member 232 may be disposed anywhere about
the first and second frame members 222, 224 (e.g., on a bottoam surface, centrally located,
etc.) and may be formed of any of a variety of suitable cross s ections (e.g., tubular, solid, C-

channel, I-beam, etc.).

_10-
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[0044] To facilitate coupling the deck portion 202 to the sub-structure 204, and/or to
compensate for any differences in thermal expansion that may exist between the material
forming the deck portion 202 and the material forming the sub-structure 204, the
intermediate layer 208 (e.g., an interface plate, a plurality of interface plates, etc.) 1s
provided. As shown in FIGURE 3, the intermediate layer 208 is provided between the deck
portion 202 and the sub-structure 204. The intermediate layer 208 generally includes an

interface member or plate 209 provided along the top surface of the first and second Arame

members 222, 224.

[0045] According to an exemplary embodiment, the deck portion 202 is coupled to the
interface plate 209 and the interface plate 209 is in turn coupled to the sub-structure 204.
According a preferred embodiment, the deck portion 202 is coupled to the interface plate
209 using a welding operation. In such an embodiment, the flanges 214 of deck plaraks 210
may be directly welded to the interface plates 209. According to various alternative
embodiments, the deck portion 202 may be directly or indirectly coupled to the interface
plate 209 using any of a variety of suitable coupling means (e.g., mechanical fastenexs,

indirect welding, etc.).

[0046] The interface plates are preferably coupled to the first and second frame members
222224 using one or more mech.anical fasteners (e.g., bolts, screws, pins, rivets, clips,
etc.). As shown in detail in FIGURE 6, the interface plates 209 may be coupled to the first
and second frame members 222, 224 using bolts and nuts. According to an exemplaxry
embodiment, the bolts and nuts are configured resist twisting or turning resulting from the
relative thermal expansion between the deck portion 202 and sub-structure 204 which may
cause a loss of torque and fastener strength. To resist twisting, an opening 1n the sub-
structure 204 through which the bolt passes through 1s formed with a non-circular cross
section corresponding to the cross section of neck or operating head of the bolt. For
example, the opening in the sub-structure 204 may be substantially rectangular to
correspond to a square-neck carriage bolt. This configuration prevents rotation mov ement

of the bolt once inserted through the opening.

[0047] FIGURES 8 and 9 illustrate a single bolt and nut being used to fasten the iraterface
plate 209 to the first support framae 222 at each coupling location along the first support
beam 222. FIGURE 10 illustrates two bolts and nuts being used to fasten the mterface plate

209 to the first support frame 222 near the rear portion of the deck assembly 200. Pxroviding
-11-
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the additional bolt and nut at the rear portion of the deck assembly 200 may further strength
the joint at a location susceptible to receive the most force. According to various alternative
embodiments, any number of bolts or other fasteners may be used in fasten the interface

plate 209 to the first support beam 222.

[0048] According to an exemplary embodiment, an opening formed in the interface plates
209 through which the bolt passes through is slotted (e.g., elongated, oblong, etc.) in a
longitudinal direction to further compensate for differences in thermal expansion that may
exist between the interface plate 209 and the sub-structure 204. For example, the opening in
the inte'rface plate 209 may be approximately 0.75 inches long to allow relative expansion
around a 0.50 inch diameter carriage bolt. According to various alternative embodiments,
the openings provided in the sub-structure 204 and/or the interface plates 209 may have any
of a number of configurations for receiving a mechanical fastener used to couple the

interface plate 209 to the sub-structure 204.

[0049] The interface plate 209 is preferably formed of a material that allows the deck
portion 202 to be coupled to the interface plate 209 using a welding operation and which
will reduce the relative thermal expansion between the deck portion 202 and the sub-
structure 204. For example, the interface plate 209 may be formed of a material having a
coefficient of thermal expansion substélltially the same as a coefficient of thermal
expansion of the material used to form the deck portion 202. Preferably, the material

forming the intermediate layer 208 is the same material forming the deck portion 202 (e.g.,

aluminum, etc.).

[0050] According to an exemplary embodiment, the intermediate layer 208 comprises a
plurality of interface plates 209 disposed between the deck planks 210 of the deck portion
202 and the first and second frame members 222, 224 of the sub-structure 204. Referring to
FIGURE 6, each interface plate 209 is provided along a different segment of the first and
second frame members 222, 224 and is spaced apart from the remainder of the interface
plates 209. A gap 211 between the interface plates 209 is sufficiently sized to allow the
deck portion 202 and the sub-structure 204 to expand and contract relative to each other due
to the different coefficients of the thermal expansion without adversely affecting the joint
between the deck portion 202 and the sub-structure 204 (e.g., a weld joint between the deck
planks 210 and the interface plates 209, etc.). The gap 211 may also be sufficiently sized to

receive the cross support member 232 of the sub-structure 204 used for further bracing the
_12-
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deck assembly 200. According an exemplary embodiment, the gap 211 is greater than
approximately 0.30 inches. According to various alternative embodiments, thie gap 211 may
be greater or less than 0.30 inches to provide a desired amount of clearance for relative

thermal expansion and/or to receive the cross support member 232.

[0051] According to an exemplary embodiment, each interface plate 209 of the
intermediate layer 208 is between approximately 20 percent and 25 percent of the total
surface of the first and second frame members 222, 224. In such an embodiment,
approximately five interface plates 209 are provided on each of the first and second frame

members 222, 224 or ten interfaces plates 209 total.

[0052] It is important to note that the construction and arrangement of the d eck assembly
as shown in the various exemplary embodiments is illustrative only. Although only a few
embodiments of the present inventions have been described in detail in this disclosure, those
skilled in the art who review this disclosure will readily appreciate that many modifications
are possible (e.g., variations in sizes, dimensions, structures, shapes and proportions of the
various elements, values of parameters, mounting arrangements, use of materaals, colors,
orientations, etc.) without materially departing from the novel teachings and advantages of
the subject matter recited in the claims. For example, elements shown as inte grally formed
may be constructed of multiple parts or elements, elements shown as multiple parts may be
integrally formed, the position of elements may be reversed or otherwise varied, and the
nature or number of discrete elements or positions may be altered or varied. _Accordingly,
all such modifications are intended to be included within the scope of the present invention
as defined in the appended claims. The order or sequence of any process or rmethod steps
may be varied or re-sequenced according to alternative embodiments. Other substitutions,
modifications, changes and omissions may be made in the design, operating conditions and
arrangement of the exemplary embodiments without departing from the scope ot the presént

inventions as expressed in the appended claims.
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WHAT IS CLAIMED IS:
1. A deck assembly for a transporter vehicle, the deck assembly
comprising;

a deck portion defining a deck surface and formed of a first matenal;

a sub-structure including a first support beam having a length. and
formed of a second material; and

an interface portion separating the deck portion from the sub-structure,

wherein the first material has a coefficient of thermal expans1 on that 1s

different than a coefficient of thermal expansion for the second material.

2. The deck assembly of Claim 1, wherein the interface portion 1s coupled

to the first support beam and the deck portion is coupled to the interface plate.

3. The deck assembly of Claim 2, wherein the interface portion 1s directly
coupled to the support beam using a mechanical fastener and the deck portion 1s

directly coupled to the interface using a welding operation.

4, The deck assembly of Claim 3, wherein the mechanical fastemer 1s a
bolt passing through a first opening in the support beam and a second openirg in the
interface portion, the opening in the interface portion is elongated in a longitudinal

direction for allowing the interface portion to expand relative to the sub-stru cture.

5. The deck assembly of Claim 1, wherein the interface portion comprises
a plurality of interface plates coupled to the first support beam, each interface plate
being coupled to a different segment of the length of the first support beam and

spaced apart from the remainder of the interface plates.

6. The deck assembly of Claim 5, wherein each interface plate Ihas a
length between approximately 20 percent and approximately 25 percent of a total
length of the first support beam.

_14-
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7. The deck assembly of Claim 6, wherein a gap between adjacent
interface plates is sufficiently sized to compensate for differen.ces in thermal

expansion between the first material and the second matenal.

8. The deck assembly of Claim 7, wherein a gap between the interface

plates is at least 0.30 inches.

9. The deck assembly of Claim 5, wherein the sub-structure further
COMprises:
a second support beam extending parallel to an.d laterally offset from
the first support beam; and
at least one cross support member coupled betwveen the first support
beam and the second support beam,
wherein the cross support member is provided in a gap defined by

adjacent interface plates.

10.  The deck assembly of Claim 9, wherein the deck portion comprises a
plurality of planks which extend generally traverse over the first support beam and the

second support beam and generally parallel over the cross support member.

11.  The deck assembly of Claim 1, wherein the deck portion and the

interface portion have substantially the same coefficient of thermal expansion.

12.  The deck assembly of Claim 11, wherein deck portion and the interface

portion are formed of aluminum.

13.  The deck assembly of Claim 12, wherein the first support beam of the

sub-structure is formed of steel.
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14. A transporter vehicle comprising:
a chassis;
a cab supported by the chassis;
a sub-frame assembly supported by the chassis; and
a deck assembly supported by the sub-frame and configured to be tilted
by a powered actuator relative to the chassis, the deck assembly comprising:
a sub-structure including a first longitudinally extending
support beam having a length and formed of a first material;
an 1nterface plate coupled along the length of the first support
beam and formed of a second material; and
a deck portion welded to the interface plate and formed of the
second material,
wherein the first material has a coefficient of thermal expansion

that 1s less than a coefficient of thermal expansion for the second material.

15.  The transporter vehicle of Claim 14, wherein the deck assembly further
comprises a plurality of interface plates coupled to the first support beam, each
interface plate being coupled to a different segment of the length of the first support

beam and spaced apart from the remainder of the interface plates.

16.  The transporter vehicle of Claim 15, wherein the sub-structure of the
desk assembly further comprises:
a second support beam extending parallel to and laterally offset from
the first support beam; and
at least one cross support member coupled between the first support
beam and the second support beam,
wherein the cross support member is provided in a gap defined by

adjacent interface plates.

17.  The transporter vehicle of Claim 16, wherein the first material is steel

and the second material 1s aluminum.
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1 18. A method of assembling a deck assembly for a transporter vehicle
2 comprising:
3 providing a sub-structure including at least one support beam having a

4  length and formed of a first material;

5 coupling an interface plate formed of a second material to the support
5 beam; and

7 welding a deck portion to the interface plate,

8 wherein the first material has a coefficient of thermal expansion that is

9  less than a coefficient of thermal expansion for the second material.

1 19. The method of Claim 18, further comprising coupling a plurality of
2  Interface plates to the support beam and spacing apart the interface plates in a

3  longitudinal direction along the length of the support beam.

1 20. The method of Claim 19, wherein the step of coupling the interface

2  plates to the support beam comprises coupling the interface to the support beam with

3 a mechanical fastener.
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