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BACK-OF-CAB FUEL SYSTEM AND VEHICLE ASSEMBLIES

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] This application is directed to a fuel system that can be positioned behind
the cab of a heavy duty utility vehicle such as a truck or transit vehicle.

Description of the Related Art

[0003] Fuel systems are sometimes placed behind a cab of a heavy duty utility
vehicle, such as a transit vehicle or a truck. This is a common practice in configuring a
vehicle to run on compressed natural gas (CNG). CNG fuel systems have traditionally been
spaced an inefficient amount from a rear portion of the cab of the vehicle. There are several
reasons for this practice. A CNG powered vehicle is expected to provide a minimum diesel
gallon equivalent (DGE) fuel capacity such that the vehicle can operate as much as possible
like a conventional diesel powered truck while providing all the benefits of CNG. One
technique for providing sufficient fuel capacity is to keep the tanks as wide as possible
without greatly extending beyond the width of the cab. Also, cabs are fitted with fairings that
extend outwardly and rearward of the back of the cab. The fairings provide a more
aerodynamic profile, but encroach upon the space immediately aft of the cab where the tuel
system would ideally be positioned to minimize wheelbase implications. The fairings
thereby can limit the volume of space available for placing a back-of-cab system.

SUMMARY OF THE INVENTION

[0004] In the past, back-of-cab fuel systems providing optimal fuel capacities
were often too wide to fit well within the space adjacent to the cab backwall, e.g., to be
disposed within the area of the fairings. As a result, a certain amount of empty space was left

unused between the cab and the fuel system. As part of the inventions herein there was the
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realization that the fuel system should be configured n a way to make the best use of the
space on the frame rail, by enabling a back-of-cab fuel system to be positioned closer to the
cab. It was realized that if the unused space between the cab and the front of the fuel system
could be reduced or elimmated, a2 more compact arrangement would result. These more
compact arrangements would have a number of advantages, such as enabling other
components 1o be mounted on a frame rail without lengthening the rail or wheelbase. These
more compact arrangements also would allow shortening the wheel base of the tractor umit,
A shorter wheel base vehicle would be lighter and would have a tighter turning radius,
among other benefits.

16605] In one embodiment, a vehicle assembly 15 provided that includes a frame
rail, a cab, an aerodynamics package including a roof fairing and side extenders, and a fuel
systemm. The frame rail extends between a front axle and a rear axle of the vehicle assembly.
The cab 15 supported by the frame rail and has a driver side, a passenger side, and a back wall
at least partially enclosing an interior space of the cab. The fairing 1s coupled with the cab.
The fairing has a rear portion disposed laterally of the passenger side and the driver side.
The rear portion of the fairing also is disposed above the top portion of the cab. The fairing
partially surrounding a tapered space disposed rearward of the back wall of the cab. The fuel
system has a fuel system frame, at least one fuel pressure vessel, and a cowling. The fuel
system frame has a bottom portion coupled with the frame rail and an internal space
extending away from the bottom portion toward a top portion. The one or more fuel pressure
vessel(s} is at least partially disposed in the inmternal space and is supported by the fuel
system frame. The cowling 1s disposed around the fuel system frame. The cowling has a
forward portion and a rearward portion. The cowling has a tapered profile m a hornzontal
plane of the cowling. The tapered profile has a rearward taper and a forward taper. The
forward taper extends between the rearward taper and a forward end of the tapered profile.
The forward taper and at least a portion of the rearward taper are disposed m the tapered
space.

[0066] In another embodiment, a vehicle assembly is provided that includes a
frame rail, a cab, an aerodynamics package including a roof fairing and side extenders, and a
fuel system. The frame rail extends between a front axle and a rear axle of the vehicle

assembly. The cab 1s supported by the frame rail and has g driver side, a passenger side, and
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a back wall. The back wall at least partially encloses an interior space of the cab. The
fairing 15 coupled with the cab. The fairing has a rear portion disposed laterally of the
passenger side and the driver side. The rear portion of the fairing 15 disposed sbove the top
portion of the cab. The rear portion of the fairing partially surrounding a tapered space
disposed rearward of the back wall of the cab. The fuel system has g fuel system frame, at
ieast one fuel pressure vessel, and a cowling. The fuel system frame has a bottom portion
coupled with the frame rad and an internal space extending away from the bottom portion
toward a top portion. The fuel system frame 1s narrower toward a forward portion thereof
than adjacent to a rear portion thereof. The at least one fuel pressure vessel 15 at least
partially disposed in the internal space and is supported by the fuel svstem frame. The
cowling 1s disposed around the fuel svstem frame. The cowling has a forward portion and a
rearward portion.  The cowling encloses the fuel system frame and s narrower toward a
forward portion thereof than adjacent to a rearward portion thereof  The fuel system is
supported by the frame rail adjacent to the back wall of the cab.

0087} In another embodiment, a fuel system is provided that includes a frame
assembly, a fuel pressure vessel, and a cowling. The frame assembly 15 disposed around an
mternal space and configured to be coupled with a vehicle frame rail. The frame assembly
has a first frame that has a first maximumm width and a second frame that has a second
maximum width.  The first frame 15 disposed forward of the second framme.  The first
maxamun width 1s less than the second maximum width. The fuel pressure vessel has a
cvlindrical portion that extends between the ends thereof and that is disposed along a
fongitudinal axis of the fuel pressure vessell The cylindrical portion 18 disposed in the
mternal space of the frame assembly. The cowling 1s disposed around the frame assembly.
The cowling has a cowling tapered width at the location of the first frame. The cowling
tapered width is less than the second maximum width of the second frame of the frame
assembly.

[0608] In another embodiment, a fuel gystem frame assembly ig provided. The
fuel system frame assembly has a first frame, a second frame, a first connector, and a second
connector. The first frame hag a first maximum width. The second frame has a second
maximuem width greater than the first maximum width.  The second frame 18 disposed

rearward of the first frame. The first connector has a forward end coupled with the first



frame and a rearward end coupled with the second frame. The second connector has a forward
end coupled with the first frame and a rearward end coupled with the second frame. The first
and second connectors are disposed on opposite lateral sides of the fuel system frame assembly.
An internal space is disposed between the first frame and the second frame and between the
first connector and the second connector. The internal space is sized to house a cylindrical
portion of a vehicle fuel pressure vessel. The fuel system frame assembly also has a fuel
pressure vessel neck support coupled with each of the first connector and the second connector.
The fuel system frame assembly is configured to be mounted to a vehicle frame rail of a tractor
unit behind a cab of the tractor unit.

[0008a] In accordance with an aspect of the invention is a fuel system comprising:

a frame assembly disposed around an internal space and configured to be coupled with
a vehicle frame rail, the frame assembly comprising a first frame having a first maximum width
and a second frame having a second maximum width, the first frame being disposed forward
of the second frame, the first maximum width being less than the second maximum width;

a fuel pressure vessel having a cylindrical portion extending between ends thereof and
disposed along a longitudinal axis of the fuel pressure vessel, the cylindrical portion being
disposed in the internal space of the frame assembly;

a cowling disposed around the frame assembly, the cowling having a cowling tapered
width at the location of the first frame;

wherein the cowling tapered width is less than the second maximum width of the second
frame of the frame assembly; and

wherein a horizontal plane intersecting the cowling comprises a profile comprising a
first taper and a second taper, the first taper being disposed between the second taper and the
front of the cowling.

[0008b] In accordance with a further aspect is a vehicle assembly comprising:

a fuel system comprising:

a fuel system frame assembly comprising:

a first frame having a first maximum width;

a second frame having a second maximum width greater than the first maximum width,

the second frame disposed rearward of the first frame;
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a first connector having a forward end coupled with the first frame and a rearward end
coupled with the second frame;

a second connector having a forward end coupled with the first frame and a rearward end
coupled with the second frame, the first and second connectors being disposed on opposite lateral
sides of the fuel system frame assembly;

an internal space disposed between the first frame and the second frame and between the
first connector and the second connector, the internal space sized to house a cylindrical portion of
a vehicle fuel pressure vessel; and

a fuel pressure vessel neck support coupled with each of the first connector and the second
connector;

wherein the fuel system frame assembly is configured to be mounted to a vehicle frame
rail of a tractor unit behind a cab of the tractor unit;

a fuel pressure vessel having a cylindrical portion disposed in the internal space of the fuel
system frame assembly; and

a cowling disposed around the fuel pressure vessel and the fuel system frame assembly;
and

a tractor unit comprising a frame rail by which the fuel system is supported, a cab having
a back wall at least partially surrounding a driver compartment, and a fairing coupled with the cab,
the fairing surrounding a tapered space which substantially matches a tapered shape of the cowling.

[0008c] In accordance with a further aspect is a vehicle assembly, comprising:

a frame rail extending between a front axle and a rear axle of the vehicle assembly;

a cab supported by the frame rail and having a driver side, a passenger side, and a back
wall at least partially enclosing an interior space of the cab;

a fairing coupled with the cab comprising a rear portion disposed laterally of the passenger
side and the driver side, the rear portion also disposed above the top portion of the cab, the fairing
partially surrounding a tapered space disposed rearward of the back wall of the cab;

a fuel system, comprising:

a fuel system frame having a bottom portion coupled with the frame rail and an internal

space extending away from the bottom portion toward a top portion;
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at least one fuel pressure vessel at least partially disposed in the internal space and
supported by the fuel system frame; and

a cowling disposed around the fuel system frame, the cowling having a forward portion
and a rearward portion, the cowling having a tapered profile in a horizontal plane of the cowling,
the tapered profile comprising a rearward taper and a forward taper;

wherein the forward taper extends between the rearward taper and a forward end of the
tapered profile; and

wherein the forward taper and at least a portion of the rearward taper are disposed in the
tapered space.

[0008d] In accordance with a further aspect of the present invention there is provided a
vehicle assembly, comprising:

a frame rail extending between a front axle and a rear axle of the vehicle assembly;

a cab supported by the frame rail and having a driver side, a passenger side, and a back
wall at least partially enclosing an interior space of the cab;

a fairing coupled with the cab comprising a rear portion disposed laterally of the passenger
side and the driver side, and disposed above the top portion of the cab, the rear portion of the
fairing partially surrounding a tapered space disposed rearward of the back wall of the cab;

a fuel system, comprising:

a fuel system frame having a bottom portion coupled with the frame rail and an
internal space extending away from the bottom portion toward a top portion, the fuel system frame
being narrower toward a forward portion thereof than adjacent to a rear portion thereof

at least one fuel pressure vessel at least partially disposed in the internal space
and supported by the fuel system frame; and

a cowling disposed around the fuel system frame, the cowling having a forward
portion and a rearward portion, the cowling enclosing the fuel system frame and being narrower
toward a forward portion thereof than adjacent to a rearward portion thereof;

wherein the fuel system is supported by the frame rail adjacent to the back wall of the cab.

[0008e] In accordance with a further aspect of the present invention there is provided a

vehicle assembly, comprising:
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a frame rail extending along a longitudinal axis between a front axle and a rear axle of the
vehicle assembly;

a cab supported by the frame rail and having a driver side, a passenger side, and a back
wall at least partially enclosing an interior space of the cab;

a fairing coupled with the cab comprising a rear portion disposed laterally of the passenger
side and the driver side, and disposed above the top portion of the cab, the rear portion of the
fairing partially surrounding a tapered space disposed rearward of the back wall of the cab;

a fuel system, comprising:

a fuel system frame having a bottom portion coupled with the frame rail and an internal
space extending away from the bottom portion toward a top portion, the fuel system frame being
narrower toward a forward portion thereof than adjacent to a rear portion thereof;,

at least one fuel pressure vessel having a longitudinal axis, the at least one fuel pressure
vessel at least partially disposed in the internal space and supported by the fuel system frame such
that the longitudinal axis of the at least one fuel pressure vessel is oriented horizontally, wherein
the at least one fuel pressure vessel is disposed above and extends in a direction transverse to the
longitudinal axis of the frame rail; and

a cowling disposed around the fuel system frame, the cowling having a forward portion
and a rearward portion, the cowling enclosing the fuel system frame and being narrower toward a
forward portion thereof than adjacent to a rearward portion thereof;

wherein the fuel system is supported by the frame rail adjacent to the back wall of the cab.

[0008f] In accordance with a further aspect of the present invention there is provided a
fuel system comprising:

a frame assembly disposed around an internal space and configured to be coupled with a
vehicle frame rail, the frame assembly comprising:

a first frame having a first maximum width;

a second frame having a second maximum width;

a first lateral connector;

a second lateral connector; and

a fuel pressure vessel neck support,

wherein the first frame is disposed forward of the second frame;

-4c -
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wherein the first maximum width is less than the second maximum width; and

wherein the fuel pressure vessel neck support is coupled with the first lateral connector and
the second lateral connector;

a fuel pressure vessel having a cylindrical portion extending between ends thereof and
disposed along a longitudinal axis of the fuel pressure vessel, the cylindrical portion being disposed
in the internal space of the frame assembly;

a cowling disposed around the frame assembly, the cowling having a cowling tapered width
at the location of the first frame;

wherein the cowling tapered width is less than the second maximum width of the second

frame of the frame assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Various embodiments are depicted in the accompanying drawings for
illustrative purposes, and should in no way be interpreted as limiting the scope of the embodiments.
Furthermore, various features of different disclosed embodiments can be combined to form
additional embodiments, which are part of this disclosure.

[0010] Figure 1 is a perspective view of a heavy duty truck with a back-of-cab fuel
system;

[0011] Figure 2A is a side view of a fragmented view of tractor unit assembly showing
a frame rail, a cab assembly, and a fuel assembly, the fuel assembly having a tapered cowling;

[0012] Figure 2B is a rear view of the tractor unit assembly of Figure 2A, further
illustrating the position of the fuel system in relation to the rear wheels

[0013] Figure 3 is a front perspective view of an embodiment of a back-of-cab fuel
system;

[0014] Figure 4 is a front view of the fuel system of Figure 3, showing a location of
three pressure vessels in dash lines;

[0015] Figure 4A includes lateral perspective views of a fuel pressure vessel that can
be incorporated into the fuel system as illustrated in Figure 4;

[0016] Figure 5 is a rear view of the fuel system of Figure 3;

[0017] Figure 6 is a driver side view of the fuel system of Figure 3;

[0018] Figure 7 is a top side of the fuel system of Figure 3;

-4 -
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[6019] Figure 7A 15 a top side schematic view of an embodiment of a frame
assembly configured for the fuel system of Figure 3;

16420] Figure 7B 15 a top side schematic view of an embodiment of a frame
assembly configured for the fuel system of Figure 3;

[0821} Figure 7C 5 a detailed side view with & porfion of the cowling removed
showing a neck mount assembly for a fuel pressure vessel;

[6622] Figures BA and 803 are similar to Figures 2A and 2B showing a vehicle
assembly mecluding the fuel system of fligures 3-7C; and

[0023] Figures 9A and 9B are schematic views tlustrating how the fuel system of
Figures 3-7 can be advantageously integrated into a vehicle assembly.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0024] This application 1s directed to techniques to enhance the arrangement of a
fuel system 6 and in some embodiments other components of a heavy duty truck, e.g., onto a
tractor unit 14 of a truck 10, Figure | shows that the fuel system 6 disposed between a cab
18 and a semu-trailer unit 22. Improvements are discussed that enable the fuel system 6 to be
placed closer to 3 back wall of the cab 18 when integrated onto a vehicle with an
aerodynamics package than had previously been known. As 3 result, wasted space between
the cab 18 and the fuel sysiem 6 can be reduced. This improved arrangement provides a
number of advantages, including reducing weight and/or increasing configurability of a
frame rail and/or redocing turning radius of the tractor unit 14 and 3 track with which it is
coupled and further advantages discussed herein.

[0825] Figures 2A and 2B show an example embodiment of a vehicle assembly
50 that includes a framerail 54 and a cab 38 supported thereby. A fuel system 62 is disposed
rearward of, or behind, the cab 58 The fuel system 62 15 an exarple of a behind-the-cab
system. The svstem 62 has a tapered profile in that a cowling 66 thereof has a transverse
perimeter that reduces 1o the forward direction. The taper of the penimeter allows a forward
portton 10 be received 1o some extent into g tapered space surrounded by a fainng 70, The
fairing 70 primarily improves the aerodynamics of the vehicle assembly 50, The fairing 70
can be configured as a unitary component that surrounds one, two or three sides of the cab 58
or can include muliiple portions. A top fairing portion 74 can be coupled with a roof of the

cab 58. The top fawing portion 74 can flare upward and rearward of the cab 58. One or
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more side portions 78 can extend from a driver side of the cab 58. One or more side portions
82 can exiend from a passenger side of the cab 58 Alihough some degree of tapering is
provided in the cowling 66 of the fuel system 62 other embodiments herein further enhance
component arrangement as discussed further below.

10026} Figures 3-7C tustrate a fuel system 100 that 15 configured for enhanced
component arrangements on the frame rail 34, In various embodiments discussed below, an
exterior of the fuel system 100 mnchides at least two tapered portions. In some cases, the
taper angle adjacent a forward portion of the exterior of the fuel system 100 15 greater than
the taper adjacent to the rearward portion thereof. In some cases, an interior frame structure
15 configured to accommodate a plurality of exterior taper portions or 1s configured to enable
a forward portion to have a greater taper than a rearward portion.

[0027] The fuel system 100 includes a frame assembly 104 (see Figures 7-7C), a
fuel pressure vessel 108 (see Figures 4, 4A, and 7), and a cowling 112 The frame assembly
104 1s disposed arcund an internal space to house pressure vessels 108 and other
components. The frame assembly 104 is configured to be coupled with a vehicle frame rail.
As shown in Figure 7A and as discussed further below, the frame assermnbly 104 has a first
maximum width 142 and a second maximum width 146, In a configuration for enhancing the
close-packing of the fuel system 100 with a tractor unit cab, the first maxinum width 142 1
located forward of the second maxamum width 146 and 18 less than the second maximum
width. The fuel pressure vessel 108 has a cylindrical portion that extends between the ends
thereof and that is disposed along a longitudinal axis of the fuel pressure vessel. The
cyhindrical portion 15 disposed i the wternal space of the frame assembly 104, The cowling
112 15 disposed around the frame assembly 104, The cowling 112 has a forward tapered
portion 113 at the location of the fust frame masximum width 142, The forward tapered
portion 113 of the cowling 112 has a width that is less than the second masamum width 146
of the frame assembly 104, A rearward tapered portion 113 is located between the forward
tapered portion 113 and a rear side of the cowling 112.

[6028] Figures 7-7C shows an embodiment in which the fuel system frame
assembly 104 hag a first frame 140 and a second frame 144, As described herein, the fuel
system 100 can have one or more fuel pressure vessels 108 and an access panel 110. The

access panel 110 can be disposed adjacent to a lateral side of the fuel svstem 100, An access
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panel support portion 110A can be provided on the frame assembly 104 for coupling valves
and ports as appropriate. The access panel 110 can be configured such that the fuel pressure
vessels 108 can be filled or re-filled through the access panel 110,

16029] Figure 6 shows that the fuel system 100 can have a plurality of tapers, e.g.,
can have a dual-tapered configuration in side profile. A dual-tapered system can include a
first tapered portion 102A on a top portion and a second tapered portion 102B on the top
porticn.  The first tapered portion 102A can be disposed rearward from the second tapered
portion 102B. In this embodiment, the first tapered portion 102A can taper at a first angle
103 A from the rearward portion 118 toward the forward portion 116 of the cowling 112, The
second tapered portion 102B can taper at a second angle 103B from the forward portion 116
toward the rearward portion 118 { the cowling 112. The first angle 103 A can be greater than,
less than, and/or equal to the second angle 1038, In some embodiments, the first angle 103A
15 about 90°. In some embodiments, the first angle 103A is about 957, 100°, 105°, 110°, 115,
120° 125° 1307, 135°, 140°, 143°, 150°, 155°, 160°, 1657, 170°, 175°, and/or 180°. In some
embodiments, the second angle 1038 is about 95°, 100°, 105°, 110°, 115° 120°, 125°, 130°,

135% 140° 145° 150° 155°, 160°, 1657, 170°, 175°, and/or 180°,

[0030] As ilustrated n Figure 7, a dual-tapered system can include a third
tapered portion 102C and fourth tapered portion 102D, In this embodiment, the forward
tapered portion 1020 can taper inwardly at a first angle 103C from the rearward portion 118
toward the forward portion 116 of the cowling 112, The fourth tapered portion 102D can
taper inwardly at a second angle 103D from the rearward portion 118 toward the forward
portion 116 of the cowling 112, The first angle 103C can be greater than, less than, and/or
equal to the second angle 103D, In some embodiments, the first angle 103C is about 90°. In
some embodiments, the first angle 103C is about 95°, 100° 1035° 110° 115°% 120° 125°
130°, 135°, 140°, 145°, 150°, 155° 160°, 165° 170°, 175° and/or 180° In some
embodiments, the second angle 103D is about 95°, 100°, 105°, 110°, 1153° 120°, 125° 130°,
1357, 1407, 145° 150°, 155°, 160°, 1657, 170°, 175°, and/or 180°.

[0031] Figure 7A dlustrates a schematic view of one embodiment of the fuel
system frame asserably 104, The second frame 144 can be disposed rearward of the first
frame 140, In some emboduments, the second frame 144 can be disposed at a rear planar

side of the frame assembly 104, The first frame 140 can be disposed at a front planar side of
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the frame assembly 104. The frame assembly 104 includes one or more connectors 148 to couple
the first frame 140 to the second frame 144. The connectors 148 can be plate-like members or can
be angled or C-shaped members. Figure 7A shows that in some embodiments, the frame assembly
104 includes a plurality of connector 148 on one or each lateral side of the frame assembly 104.
The first frame 140 can have a first maximum width 142 as discussed above. The second frame
144 can have a second maximum width 146 as discussed above. In this configuration, the first
maximum width 142 can be less than the second maximum width 146 to provide a number of
benefits as discussed herein. For example, the reduced dimension at the front frame 140 enables
the cowling 112 to be shaped around the frame assembly 104 in a manner that enables the fuel
system 100 to be moved closer to a cab of a tractor unit on a vehicle.

[0032] Figure 7B illustrates a schematic view of one embodiment of the frame
assembly 104 in more detail. The connectors 148 can include first and second lateral connectors
152, 156. The second lateral connector 156 can be disposed on a side of the frame assembly
corresponding to the driver side of the frame assembly 104. The first lateral connector 152 can be
disposed on an opposite lateral side of the frame assembly 104, e.g., a side corresponding to a rider
side of a tractor unit. At least one of the tfransverse connectors is disposed on the forward side of
the frame assembly 104 configured to be disposed adjacent to the rear of the cab. A transverse
connector 160 can be part of the first frame 140. Another transverse connector can be disposed on
the rearward side of the frame assembly 104. A transverse connector 164 can be part of the second
frame 144.

[0033] In the illustrated embodiment, the first and second lateral connectors 152,
156 comiprise a plate-like structure. The first and second transverse connectors 160, 164 can
comprise a plate-like structure in some embodiments. In some embodiments, the first and second
transverse connectors 160, 164 can extend longitudinally between first and second L-brackets 168,
170. The first and second L-brackets 168, 170 can form a coupling mechanism that is configured
to connect the lateral connectors to the transverse connectors. The first and second L-brackets
168, 170 can be mounted and/or coupled to a front-facing side of the transverse connector 160.
The brackets 168, 170 and the transverse connector 160 form at least a portion of the first frame
140 in some embodiments. In another embodiment one or each of the brackets 168, 170 is mounted

to arear facing side of the transverse connector
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166G, The lateral connectors 152, 156 can be coupled with lateral sides of the L-brackets 168,
170 in one embodiment. In another embodiment, one or both of the L-brackets 168, 170 can
be coupled with a medial side of one or both of the lateral connectors 152, 156, In this
context, the medial sides are the sides facing the mid-plane M of the frame assembly 104, In
other embodiments, the first and second L-brackets 168, 170 can be partially mounted and/or
coupled to lateral surfaces of the lateral connectors 152, 156 and the transverse connectors
160, 164 and partially mounted and/or coupled to medial surfaces of the lateral connectors
152, 156 and the transverse connectors 160, 164,

[0034] The first and second L-brackets 168, 170 can have the same or ditferent
configurations. The first and second L-brackets 168, 170 can be disposed in the same or
different orientations. In some embodiments, the first and second L-brackets 168, 170 can
have the same configuration but be disposed in different orientations. For example, the first
L-bracket 168 can comprise a first concave portion 169 The first concave portion 169 can
be disposed in a configuration such that it faces an interior of the frame assembly 104, The
first concave portion 169 can be configured to receive and/or be coupled with one or more
connectors, e.g, with the transverse connector 160, In this configuration, an interior facing
surface of the first L-bracket 168 can be mounted to an exterior facing surface of the
transverse connector 100, An exterior facing sutface of the first L-bracket 168 can be
mounted o an mtertor facing surface of one or both of the first and second lateral connectors
152, 156.

[0635] in some embodiments, the second IL-bracket 170 can comprise a second
concave portion 171, The second concave portion 171 can be disposed 1 a configuration
such that it faces away from the interior of the frame assembly 104, The second concave
portion 171 can be configured to receive one or more connectors. In one configuration,
exterior facing surfaces of the concave portions 171 of the second L-bracket 170 can be
mounted to an interior facing surface of the first and second lateral connectors 152, 156, An
extenior facing surface of another portion of the second L-bracket 170 can be mounted to an
mterior facing surface of the second transverse connector 164.

106036] The first and second L-brackets 168, 170 can help to reinforce and/or

strengthen the structure of the frame assembly 104, In some embodiments, the L-brackets
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168 support the first and second {rames of the fuel system frame assembly 104 directly or
mdirectly on one or a plurality of frame rail brackets 173

18437] In some embodiments, the first lateral connector 152 can have a forward
end and a rearward end. The forward end of the first lateral connector 132 can be coupled
with the first frame 140 and the rearward end of the first lateral connector 152 can be
coupled with the second frame 144, In this example, the second lateral connector 156 can
have a forward end and a rearward end. The forward end of the second lateral connector 156
can be coupled with the first frame 140 and the rearward end of the second lateral connector
156 can be coupled with the second frame 144, In this configuration, the first and second
lateral connectors 152, 156 can be disposed on opposite lateral sides of the fuel system frame
assembly 104

[6038] In some embodiments, the fuel system frame assembly 104 can comprise a
plurality of lateral connectors 148 disposed on opposite sides of the fuel system frame
assembly 104 For example, each lateral connector of the plurality of lateral connectors can
be spaced vertically to form sides of the fuel system frame assembly 104, Figure 7C shows
two lateral connectors 148 in a vertical arrangement. The lateral connectors 148 can also be
configured to support other components, such as neck portions of the fuel pressure vessels
108 as discussed further below. In another example embodiment, the lateral connector can
form a substantially solid plate extending vertically to form sides of the fuel system frame
assembly 104,

(0639} The first frame 140 and the second frame 144 can be located such that an
mternal space is disposed between the first frame 140 and the second frame 144 and between
the first lateral connector 152 and the second lateral connector 136, The internal space can
be sized to house a cylindrical portion of at least one vehicle fuel pressure vessel 108

[0049] Figure 4A shows that in one embodiment the foel pressure vessel 108 can
comprise a cvlindrical portion 164 and an end portion 166 including a boss 168 An end
portion 160A opposite the boss 168 can include a second boss. The end portion 166, 166A
can also mclude one or more bleed or fill ports.

[6041] In some embodiments, the fuel pressure vessel 108 can be mounted to the
frame assembly 104, As shown in Figure 7C (g cross-sectional side view of the fuel system

100 ilustrated in Figure 6}, the lateral connectors of the fuel system frame assembly 104 can
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comprise one or more fuel pressure vessel supports 172. The fuel pressure vessel supports 172 are
configured to receive and retain the boss 168 (See Figure 7C) of the fuel pressure vessel 108. For
example, in one embodiment, a mounting block assembly is provided in which a first block 172A
is configured to support the boss 168 of the end portion 166 from beneath. The first block 172A
can have a semi-cylindrical surface upon which a lower portion of the boss 168 rests in a free state.
The block assembly can have a second block 172B that is placed over the boss 168 to cover the
boss. For example, the second block 172B can have a semi-cylindrical surface that can be disposed
over a top surface of the boss 168. The first and second blocks 172A, 172B of the block assembly
can form a cylindrical surface that surrounds the boss 168. The first block 172A can be secured
to one of the first lateral connectors 152. The second block 172B can be secured to another one of
the second lateral connectors 152 directly above the other first lateral member 152 to which the
first block 172A is secured. The block assembly enables the lateral members 152 to indirectly
support the boss 168 and thereby the fuel pressure vessel 108.

[0042]  In one embodiment, a block assembly is used to support the end portion 166
and a block assembly is used to support the end portion 166A opposite the end portion 166. The
end portion 166A will usually be supported in the fuel system 100 adjacent to the location of the
access panel 110 of the cowling 112. This allows a user to access fill and bleed ports of the fuel
pressure vessel 108 as needed. The ports can be directly accessed or can be in fluid communication
with a fuel line that is remote from the ports. This would permit the pressure vessel 108 to be
mounted in the opposite orientation such that the ports are not close to or accessible through the
panel 110.

[0043] The block assembly, as described herein, can have several advantages. The
block assembly can support the neck and/or boss 168 of the end portion 166 of the fuel pressure
vessel 108 without loosening or stretching. For example, in some embodiments, the fuel pressure
vessel 108 can comprise a polymer material. In such embodiments, the polymer can expand or
compress due to the internal pressure of the CNG and/or internal or external temperature applied
to the fuel pressure vessel 108, among other factors. As the cylindrical portion 164 expands and
compresses, the overall shape and size of the block assembly can remain the same since the block
assembly supports the boss 168 and/or neck of the fuel pressure vessel 108. Accordingly, the

materials used for the block assembly may
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requite replacement less frequently. Thus, the cost of supporting the fuel pressure vessel 108
within the fuel system frame assembly 104 may be less expensive,

[8044] In some embodiments, the block assembly can help to maintain the
compact configuration of the fuel pressure vessel 108 disposed within the fuel system frame
assembly 104, For example, the boss 163 of the fuel pressure vessel 108 may extend
outwardly bevond an outer perimeter formed by the frame assembly 104, The block
assembly can create a flat portion to enclose and support the fuel pressure vessel without the
boss 168 hitting or abutting the interior of the cowling 112 that surrounds the fuel system
frame assembly 104, In some embodiments, the block assembly can provide a compact
arrangement for supporting the fuel pressure vessel 108 within the fuel system frame
assembly 104, For example, the block assembly can be configured to enable the fuel
pressure vessel 108 and its components to be recessed within lateral sides of the frame
assembly 104, In this configuration, the block assembly can extend away from the lateral
connectors of the fuel system frame assembly 104 towards the mid-plane M of the frame
assembly 104, A recessed configuration can allow the fuel pressure vessel components to be
at least partially inward of a plane of the lateral sides of the fuel system frame assembly 104
Accordingly, the recessed configuration can help to reduce the overall width of the fuel
system 100, Reduced width can contribute to weight reduction and to aerodynamic drag
reduction,

[0045] The mounting assembly for supporting the fuel pressure vessel 108 can
inciude a belt assembly. The belt assembly can comprise one or more belts. The one or more
belts can surround and/or support the fuel pressure vessel 108 by surrounding the cylindrical
portion 164 such that the cyhindrical portion can sit within the one or more belts. In this
configuration, the one or more belts can be connected to a wransverse connector. In some
embodiments, the one or more belts can be supported by and/or hang from another transverse
beam extending from one lateral connector to an opposite lateral connector.  In vet other
embodiments, the one or more belts can be connected to one or more lateral connectors. The
belt can be made of steel and/or a polymer, for example.

[6046] The fuel pressure vessels 108 can be mounted to the fuel system frame
assembly 108 in a compact array. As discussed above, the fuel system frame assembly 104

can have g plurality of fuel pressure vessel supports 172 on each of the lateral connectors
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152, 156 to support a plurality of fuel pressure vessels n a compact array. Figure 4
iHustrates that the compact array can include a vertically oriented array. The vertically
oriented array can include providing a plurality of, eg., three, fuel pressure vessels 108
aligned n a vertical plane. In one instance, the central longitudinal axes of the fuel pressure
vessels 108 can be disposed on a cornmon vertical plane. A line connecting the central
longitudinal axes of the pressure vessels 108 can be transverse to, angled to or arcuate m
relation to a vertical plane, e.g., following a contour of a curved surface of a vehicle.

[0047] As tllustrated 1n Figure 4, the fuel pressure vessels 108 can have a width
that extends between lateral connectors 152, 156 and/or lateral sides of the fuel system frame
assembly 104, In some embodiments, the fuel pressure vessels 108 can have a width that
extends bevond the width of a tapered portion, e.g.. of the forward tapered portion 113 of the
cowhing 112 The fuel pressure vessels 108 can have a width that extends abutting the
mterior of the forward portion and/or rearward portion of the cowling 112, The fuel pressure
vessels 108 can have a width that extends less than a width of the third tapered portion 102C
or the fourth tapered postion 102D of the cowling 112,

[00438] For example, i some embodimnents, end portions of the fuel pressure
vessel 108 can be disposed laterally inwards from each of the lateral connectors 152, 156
disposed on each side of the fuel system frame assembly 104, In some embodiments, the fuel
pressure vessel 108 can be disposed at least partially within the rearward portion 118 and the
forward portion 116 of the cowling 112, In some embodiments, the fuel pressure vessel 108
can have a width that is wider than the width permitted by the incline of the fourth tapered
portion 102D In such embodiments, the frame asserubly 140 can confine the fuel pressure
vessel 108 at least partially within the interior of the rearward portion 118 of the cowling
112, Some configurations of the fuel svstem frame assembly 104 can include a recessed
portion that can allow the internal components to be at least partially inward of the lateral
connectors 152, 156 on either side of the fuel system frame assembly 104,

{0849} The fuel pressure vessels 108 can be accessed from the front of the
forward pertion 116 of the cowling 112 and/or lateral sides of the cowling 112, For example,
Figure 3 dlustrates a configuration of the forward portion 116 of the cowling 112 having
access panels for enabling user and maintenance access to the enclosed space therein. For

example, one lateral side of the rearward portion 118 can have a plurality of access panels
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110, e.g., an upper panel and a lower panel. In some embodiments, the front of the forward
portion 116 can have a plurality of access panels. For example, the forward portion 116 can
mclude a top panel 128A and a bottom panel 128B. The top panel 128A and the bottom
panel 128B can be primarily for accessing the fuel pressure vessels 108, The access panels
128A, 1288 also can provide access to controllers, fluid ports, and other features of the fluid
system. In some embodiments, the lateral side of the rearward portion 118 can have access
panels that provide access to an auxiliary flind system including an awabary fluid vessel,
controllers, fluid ports, and other features of the fhuid system and/or fill up ports. Access to
the fuel pressure vessel 108 coupled therewsth through the panels 128A, 128B allows service
of and/or a change in configuration of systems that are powered by the fuel pressure vessel
108,

[6050] The fuel system 100 can also have one or a plurality of handling members
132 accessible on an outside surface of the cowling 112, The handling members 132 can
include one or a plurality of hooks or eye-bolts. The handling members 132 preferably are
on a top side of the system 100, such that the system 100 can be suspended by cables or other
tension members and lowered thereby into position.  Other handling members 132 can be
provided The handling members 132 enable the fuel system 100 to be hoisted onto the
frame rail 54 or removed therefrom for repair, reconditioning or replacement. For example,
as discussed above, the fuel pressure vesse! 108 1s accessible through the pavels 1284, 1288,
By lifting the fuel system 100 using the handling members 132, the fuel pressure vessel 108
cann be inspected, serviced and repaired. The handling members 132 are advantageous for
applhications where the fuel system 100 is retrofitted to the frame rail 54, The handiing
members 132 cau be used in original assernbly of the frame rait 54 as well.

(06511 A vehicle assembly 1s provided thar mcludes a frame rail 54 and a cab 58,
a fairing 70, and a fuel system 100. The vehicle assembly can have improved and more
compact vehicle system arrangements. The frame rail 54 extends between a front axle and a
rear axle of the vehicle assembly. The cab 38 is supported by the frame rail 54 and has a
driver sude, a passenger side, and a back wall at least partially enclosing an interior space of
the cab 38 The fairing 70 is coupled with the cab 58 The fairing 70 has a rear portion
disposed laterally of the passenger side and the driver side. The rear portion of the fairing 70

also is disposed above the top portion of the cab 38, The fairing 70 partially surrounds a
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tapered space disposed rearward of the back wall of the cab 58. The fusl system 100 has a
fuel system frame 104, at least one fuel pressure vessel 108, and a cowling 112, The fuel
system frame 104 has a bottom portion coupled with the frame rail 54 and an internal space
extending away from the bottom portion toward a top portion. The at least one fuel pressure
vessel 108 15 at least partially disposed in the internal space and s supported by the fuel
system frame 104,

108521 The cowling 112 15 disposed around the fuel system frame. The cowling
112 has a forward portion 116 and a rearward portion 118, Figure 5 illustrates a rear view of
the cowling 112, The cowling can have a tapered protile in a horizontal plane of the cowling,
The tapered profile has a rearward taper and a forward taper. The forward taper extends
between the rearward taper and a forward end of the tapered profile. The forward faper and
at least a portion of the rearward taper are disposed in the tapered space.

10053} Figures 8A and 8B show an example embodiment of the vehicle assembly
that includes a frame rail 54 and a cab 58 supported by the frame rail 54, The fuel system
160 15 disposed rearward of or behind the cab 58 The fuel system 100 has a step-down
tapered profile in that a cowling 112 thereof has a transverse perimeter that reduces in the
forward direction with plurality angled faces and/or portions. An inflection line 101 can
separate each of the phrality of angled faces and/or portions. For example, a first tapered
portion 102A of the fuel system 100 can be substantially flat, a second tapered portion 102B
can reduce at an inchine in the forward direction, and a third tapered portion 102C can reduce
at a steeper incline in the forward direction than the first tapered portion 102A.

[0054] Figures 8A and 8B illustrate a single-tapered cowling 112, however any
cowhing 112 configuration can be included, such as the cowling 112 illustrated in Figures 6
and 7C, for example. In some embodiments, the fuel system can include a single-tapered
cowhling 112, The single-tapered cowling 112 can be in the vicinty of the furst frame. In
such a configuration, the first frame 140 of the fuel system frame assembly 104 can be
narrower towards the forward side to facilitate the single-tapered cowling 112 structure. The
fuel system frame assembly 104 of the single-tapered cowling 112 can be configured to be
further forward within the fuel system 100 along the frame rail 54, The fuel system frame

assembly 104 of the single-tapered cowling 112 can enable the fuel system 100 to be more
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forward within the fairing 70 as illustrated by the distance between the rearward side of the
cowling 112 and the rear end of the frame rail 54.

[8055] Nome embodiments may mclude a dual-tapered system. The dual-tapered
system can nclude a first tapered portion 1024 and a second tapered portion 102B. In such
configurations, the first fapered portion 102A can reduce at an incline in the forward
direction and the second tapered portion 102B can reduce at a steeper incline 1n the forward
direction than the first tapered portion 102A.

[0056] The stepped perimeter taper allows a forward portion to be reccive to
some extent into a tapered space surrounded by a fairing 70 to obtam efficiency of
component arrangement and other advantages. For example, the fairing 70 can mclude
multiple portions. In an example, a top fairing portion 74 can be coupled with a roof of the
cab S8 can flare upward and rearward of the cab 58 in an aerodynamic manner. One or more
side portions 78 can extend from a driver side of the cab 58. One or more side portions 82
can extend from a passenger side of the cab 58.

[6057] As discussed above, the dual-tapered system can achieve a better taper for
efficiency of component arrangement and other purposes. For example, the fuel system 100
can be fitted further into the fairing 70 such that less volume and/or area of the fuel system
100 1s exposed.  As illustrated in Figures 8A and 3B, the cowhng 112 and fuel system 100
can take up less space n a dual-tapered system in both width and depth. In particular, in
Figure 8A the cowling 112 and fuel system 100 extend a shorter distance in the rearward
direction as compared with the embediment described in Figure ZA. In Figure &B, for
example, the cowling 112 and fuel gystem 100 has a smaller overall width than the
embodiment shown in Figure 2B.

[0058] Figure 9A schematically illustrates an example embodiment of a vehicle
assembly 307 comprising a cab 38, a fairing 70, and a fuel system 62. The fuel system 62 is
disposed rearward of or behind the cab 38 The svystern 62 has a tapered profile in that the
cowling 66 thereof has a transverse perimeter that reduces in the forward duwection. The
perimeter taper allows a forward portion (o be received to some extent mnto a tapered space
surrounded by the faining 70. For example, as iltustrated in Figure 9A, the fuel system 62
can have a constantly tapered profile.  The fuel frame assembly disposed within the fuel

system 62 can have a first frame 86 and a second frame 90, In this configuration the first
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frame 86 and the second frame 90 can be substantially the same length and widih
Accordingly, the fuel frame assembly 84 i this ombodiment may be substantially
rectangular. In this embodiment, the fairing 70 can accommodate the forward portion of the
fuel system 62. In such an embodiment, empty space 94’ can be disposed between the front
portion of the fuel systern 62 and the interior of the fairing 70, Accordingly, the frame rail
54 can extend into the empty space.

16659} Figure 9B schematically tlustrates an example embodiment of the vehicle
assembly SO comprising a cab 58, a fairtng 70, and a fuel system 100 that can be supported
by the frame rail 54. In this embodiment, the fuel system 100 can comprise a dual-tapered
cowling. As described above, the dual-tapered cowling can reduce the size of the fuel
system 100 and reduce the length of the fuel system 100 that 15 exposed outside of the faring
70 as compared with the example embodmment of Figure 9A  In this configuration, the fuel
frame assembly 104 can have a bottom portion coupled with the frame rail 54 and an internal
space extending away from the botiom portion toward a top portion. The fuel frame
assembly 104 can be narrower toward a forward portion thereof than adjacent to a rear
portion thereof. As illustrated in Figure 9B, the fuel frame assembly 104 is narrower towards
the forward portion such that the frame assembly can fit into the fairing 70 to reduce the
empty space 94 disposed between the forward portion of the fuel system 100 and the interior
of the fairing 70. As dlustrated in Figure 9B, the empty space 94 can be smaller than the
empty space 94° illustrated in Figure 9A. In this embodiment, by reducing the amount of
empty space, the length of the frame ratl 54 can advantageously be reduced to increase
gerodynamics, decrease weight, increase space efficiency, decrease turning radius, and/or
merease DGE, for exarple.

(06661 in this embodiment, at least one fuel pressure vessel disposed within the
fuel frame assembly 104 can be at least partially disposed in the internal space within the
fatring 70 and supported by the fuel frame assembly 104, In some embodiments, a3 cowling
112 can be disposed around the fuel frame assembly 104 such that it encloses the fuel frame
assembly 104. The cowling 112 can have a forward tapered portion 113 and a rearward
tapered portion 115 The forward tapered portion 113 can be disposed in front of the
rearward tapered portion 115, In this configuration, the forward tapered portion 113 and the

rearward tapered portion 115 can be disposed in a horizontal plane of the cowling 112, Ag
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iflustrated in Figure 9B, the forward tapered portion 113 can be narrower than adjacent 1o the
rearward tapered portion 115 such that 1t fits at least partially into the nterior of the famng
70.

[6061] A vehicle assembly including a dual-tapered system can have several
advantages. For example, the dual-tapered system can be cheaper due to the decrease in
material used and space saved in building the cowling 112 and fuel systemn 100, Since less
material may be used and the overall system can be more compact, a shorter vehicle frame
and/or frame rail may be used. This 15 advantageous because the fuel system 100 can be
spaced more closely from the rear porttion of the cab. For example, the length of the frame
rai} can decrease by 1103, 3106, 610 12, 12 t0 18, 18 to 24, 24 to 30, and/or 30 1o 36 or
more inches. Similarly, the fuel system frame assembly disposed within the fuel system 100
can use less material and have an overall smaller size. In embodiments in which the size of
the fuel system frame assembly 104 does not decrease, a greater number of components, for
example fuel vessels, can be stored within the Tuel system frame assembly 104, In the same
manner, due to the decrease in material used in constructing the vehicle and various
components thereof, the overall weight of the fuel system 100 and/or vehicle assembly can
decrease. In some emhodiments, the turning radius of a vehicle assembly implementing the
dual-tapered system can be tighter and/or smaller. In such configurations, the vehicle
assembly can have more DGE per inch of rail to advantageously store a larger amount of
DGE, allowing the vehicle assembly to be used for longer periods of time without reguiring
the vehicle assembly 1o be stopped.

[0062] Various modifications and additions can be made to the exemplary
embodiments discussed without departing from the scope of the present invention. For
example, while the embodiments described above refer to particular features, the scope of
this invention also incluodes embodiments having different combinations of features and
embodiments that do not include all of the described features. Accordingly, the scope of the
present invention is mtended to embrace all such alternatives, modifications, and variations
as fall within the scope of the claims, together with all equivalents thereof.

B3]

[6063] Conditional language, such as “can,” “could,” “mught,” or “may,” unless
specifically stated otherwise, or otherwise understood within the context as used, is generally

intended to convey that certain embodiments include, while other embodiments do not
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melude, ceriam features, elements, and/or steps. Thus, such conditional language is not
generally mtended to imply that features, elements, and/or steps are in any way reguired for
one or more embodiments.

[6064] For purposes of this disclosure, certam aspects, advantages, and novel
features are described herein. It is to be understood that not necessarily all such advantages
may be achieved in accordance with any particular embodiment. Thus, for example, those
skilled n the art will recogmze that the disclosure may be embodied or camied ocut in a
manner that achieves one advantage or a group of advantages as taught herein without
necessarily achieving other advantages as mayv be taught or suggested herein.

16065] Moreover, while iHlustrative embodiments have been described herein, the
scope of any and all embodiments having equivalent elements, modifications, omissions.
combinations (e.g., of aspects across various embodiments), adaptations and/or alterations as
would be appreciated by those in the art based on the present disclosure. The hmitations in
the claims are io be interpreted broadly based on the language emploved m the claims and
not hmited to the examples described in the present specification or during the prosecution of
the application, which examples are to be construed as non-exclusive. Further, the actions of
the disclosed processes and methods may be modified in any manner, including by
reordering actions and/or inserting additional actions and/or deleting actions. It is intended,
therefore, that the specification and exarnples be considered as llusirative only, with a true
scope and spirtt being mdicated by the claims and their full scope of equivalents.

(0666} Any methods disclosed herein need not be performed in the order recited.
The methods disclosed herein nclude certain actions taken by a practitioner; however, they
can also include any third-party isstruction of those actions, either expressly or by

unplication.
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WHAT IS CLAIMED I8S:
1. A fuel system comprising:

a frame assembly disposed around an internal space and configured to be coupled
with a vehicle frame rail, the frame assembly comprising a first frame having a first
maximum width and a second frame having a second maximum width, the first frame
being disposed forward of the second frame, the first maximum width being less than the
second maximum width;

a fuel pressure vessel having a cylindrical portion extending between ends
thereof and disposed along a longitudinal axis of the fuel pressure vessel, the
cylindrical portion being disposed in the internal space of the frame assembly;

a cowling disposed around the frame assembly, the cowling having a
cowling tapered width at the location of the first frame;

wherein the cowling tapered width is less than the second maximum width of
the second frame of the frame assembly; and

wherein a horizontal plane intersecting the cowling comprises a profile
comprising a first taper and a second taper, the first taper being disposed between the

second taper and the front of the cowling.

2. The fuel system of Claim 1, wherein the fuel pressure vessel comprises a neck
portion disposed at the end of the cylindrical portion, the neck potion extending over and

supported by a lateral portion of the frame assembly.

3. The fuel system of Claim 2, wherein the frame assembly comprises a
connector comprising a first end coupled with the first frame and a second end coupled with
the second frame, the connector disposed beneath and coupled with the neck portion of the

fuel pressure vessel to support the neck portion of the fuel pressure vessel.

4. The fuel system of Claim 3, comprising a support block disposed around the

neck portion of the fuel pressure vessel, the support block connected to the connector.
5. The fuel system of any one of Claims 1 to 4, wherein the first frame comprises

an assembly comprising a plurality of L-brackets comprising a concave portion that faces an

interior space of the frame assembly.
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6. The fuel system of Claim 5, wherein the assembly of the first frame comprises a
transverse connector configured to support the assembly disposed within the concave portion of

one of the plurality of L-brackets.

7. The fuel system of any one of Claims 1 to 6, wherein the second frame comprises
an assembly comprising a plurality of L-brackets comprising a concave portion that faces away

from an interior space of the frame assembly.

8. The fuel system of any one of Claims 1 to 7, wherein the frame assembly further
comprises a first lateral connector, a second lateral connector, and a fuel pressure vessel neck
support, wherein the fuel pressure vessel neck support is coupled with the first lateral connector

and the second lateral connector.

9. The fuel system of Claim 1, wherein the first taper includes a first taper angle
and the second taper includes a second taper angle, and wherein the first taper angle is greater

than the second taper angle.

10.  The fuel system of Claim 1, wherein a side of the cowling includes a smooth

transition between the first taper and the second taper.

11. The fuel system of Claim 1, wherein the frame assembly further comprises a
first lateral connector and a second lateral connector, wherein the first lateral connector has a
forward end coupled with the first frame and a rearward end coupled with the second frame, and
wherein the second lateral connector has a forward end coupled with the first frame and a
rearward end coupled with the second frame, the first and second connectors being disposed on

opposite lateral sides of the fuel system frame assembly.

12. The fuel system of Claim 11, wherein internal space is disposed between the
first frame and the second frame and between the first lateral connector and the second lateral
connector, the internal space sized to house the cylindrical portion of the vehicle fuel pressure

vessel.

13.  The fuel system of any one of Claims 1 to 12, wherein the cowling is configured

to be coupled to a vehicle assembly.
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14. A vehicle assembly comprising the fuel system of any one of claims 1 to 13,
wherein the vehicle assembly comprises:
a frame rail extending between a front axle and a rear axle of the vehicle
assembly;
a cab supported by the frame rail and having a driver side, a passenger side, and a
back wall at least partially enclosing an interior space of the cab; and
a fairing coupled with the cab comprising a rear portion disposed laterally of the
passenger side and the driver side, the rear portion also disposed above the top portion
of the cab, the fairing partially surrounding a tapered space disposed rearward of the
back wall of the cab.

15.  The vehicle assembly of Claim 14, wherein the cowling is at least partially
positioned within the tapered space disposed rearward of the back wall of the cab.

16. The vehicle assembly of Claim 14 or 15, wherein the fuel system is supported
by the frame rail adjacent to the back wall of the cab.

17. A vehicle assembly comprising:
a fuel system comprising:
a fuel system frame assembly comprising:

a first frame having a first maximum width;

a second frame having a second maximum width greater than the
first maximum width, the second frame disposed rearward of the first
frame;

a first connector having a forward end coupled with the first frame
and a rearward end coupled with the second frame;

a second connector having a forward end coupled with the first
frame and a rearward end coupled with the second frame, the first and
second connectors being disposed on opposite lateral sides of the fuel
system frame assembly;

an internal space disposed between the first frame and the second
frame and between the first connector and the second connector, the
internal space sized to house a cylindrical portion of a vehicle fuel

pressure vessel; and
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a fuel pressure vessel neck support coupled with each of the
first connector and the second connector;
wherein the fuel system frame assembly is configured to be
mounted to a vehicle frame rail of a tractor unit behind a cab of the
tractor unit,
a fuel pressure vessel having a cylindrical portion disposed in the
internal space of the fuel system frame assembly; and
a cowling disposed around the fuel pressure vessel and the fuel system
frame assembly; and
a tractor unit comprising a frame rail by which the fuel system is supported, a cab
having a back wall at least partially surrounding a driver compartment, and a fairing
coupled with the cab, the fairing surrounding a tapered space which substantially

matches a tapered shape of the cowling.

18. The vehicle assembly of Claim 17, wherein separation between a back wall of
the cab and a front wall of the cowling is less than a separation of a rear end of the fairing and

the front wall of the cowling.

19. A vehicle assembly, comprising:

a frame rail extending between a front axle and a rear axle of the
vehicle assembly;

a cab supported by the frame rail and having a driver side, a passenger side, and a
back wall at least partially enclosing an interior space of the cab;

a fairing coupled with the cab comprising a rear portion disposed laterally of the
passenger side and the driver side, the rear portion also disposed above the top portion of

the cab, the fairing partially surrounding a tapered space disposed rearward of the back
wall of the cab;
a fuel system, comprising:

a fuel system frame having a bottom portion coupled with the frame
rail and an internal space extending away from the bottom portion toward a top
portion;

at least one fuel pressure vessel at least partially disposed in the
internal space and supported by the fuel system frame; and

a cowling disposed around the fuel system frame, the cowling having a

forward portion and a rearward portion, the cowling having a tapered profile in a
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horizontal plane of the cowling, the tapered profile comprising a rearward taper

and a forward taper;

wherein the forward taper extends between the rearward taper and a forward end
of the tapered profile; and

wherein the forward taper and at least a portion of the rearward taper are

disposed in the tapered space.

20. The vehicle assembly of Claim 19, wherein a front end of the cowling is
closer to the back wall of the cab than the front end of the forward taper is to a rear end of

the fairing assembly.

21. The vehicle assembly of Claim 19, wherein a front end of the cowling is closer

to the back wall of the cab than the front end of the rearward taper.

22. The vehicle assembly of any one of Claims 19 to 21, wherein the fuel
system frame is tapered, a forward portion being narrower than a rearward portion of the

fuel system frame.

23. The vehicle assembly of any one of Claims 19 to 22, wherein the

fairing comprises a plurality of members coupled with outside surfaces of the cab.

24, A vehicle assembly, comprising:

a frame rail extending along a longitudinal axis between a front axle
and a rear axle of the vehicle assembly;

a cab supported by the frame rail and having a driver side, a passenger side, and
a back wall at least partially enclosing an interior space of the cab;

a fairing coupled with the cab comprising a rear portion disposed laterally of the
passenger side and the driver side, and disposed above the top portion of the cab, the
rear portion of the fairing partially surrounding a tapered space disposed rearward of the
back wall of the cab;

a fuel system, comprising:

a fuel system frame having a bottom portion coupled with the frame
rail and an internal space extending away from the bottom portion toward a top
portion, the fuel system frame being narrower toward a forward portion thereof

than adjacent to a rear portion thereof;
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at least one fuel pressure vessel having a longitudinal axis, the at least
one fuel pressure vessel at least partially disposed in the internal space and
supported by the fuel system frame such that the longitudinal axis of the at
least one fuel pressure vessel is oriented horizontally, wherein the at least one
fuel pressure vessel is disposed above and extends in a direction transverse to
the longitudinal axis of the frame rail; and

a cowling disposed around the fuel system frame, the cowling having
a forward portion and a rearward portion, the cowling enclosing the fuel
system frame and being narrower toward a forward portion thereof than
adjacent to a rearward portion thereof;
wherein the fuel system is supported by the frame rail adjacent to the back wall

of the cab.

25.  The vehicle assembly of Claim 24, wherein the cowling comprises a first taper
and a second taper, the first taper and the second taper being disposed in a horizontal plane of

the cowling, the first taper being disposed forward of the second taper.

26. A fuel system comprising:
a frame assembly disposed around an internal space and configured to be coupled
with a vehicle frame rail, the frame assembly comprising:

a first frame having a first maximum width;

a second frame having a second maximum width;

a first lateral connector;

a second lateral connector; and

a fuel pressure vessel neck support,

wherein the first frame is disposed forward of the second frame;

wherein the first maximum width is less than the second maximum
width; and

wherein the fuel pressure vessel neck support is coupled with the first
lateral connector and the second lateral connector;

a fuel pressure vessel having a cylindrical portion extending between ends
thereof and disposed along a longitudinal axis of the fuel pressure vessel, the cylindrical
portion being disposed in the internal space of the frame assembly;

a cowling disposed around the frame assembly, the cowling having a cowling

tapered width at the location of the first frame;
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wherein the cowling tapered width is less than the second maximum width of

the second frame of the frame assembly.
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