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SYSTEMS AND METHODS FOR MOUNTING
A FUEL SYSTEM

CROSS-REFERENCE

[0001] This application claims priority to U.S. Provisional
Patent Application Ser. No. 61/716,470, filed on Oct. 19,
2012, which is entirely incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] Vehicles, such as natural-gas powered vehicles,
typically require the use of fuel tanks under certain pressure
or temperature requirements. The fuel tanks can be mounted
on the vehicle. Side-mounted compressed gas tanks are rig-
idly mounted to a vehicle chassis in a complicated and
lengthy procedure that requires the removal of the vehicle
from the assembly line. Such techniques for mounting a fuel
systems onto vehicles are often very time consuming and
costly.

SUMMARY OF INVENTION

[0003] Recognized herein is the need for devices, systems
and methods to improve performance, decrease installation
time and improve safety of mounting fuel supply to a vehicle.
[0004] The invention provides devices, systems and meth-
ods for mounting a fuel system to a vehicle. Some embodi-
ments provide systems and methods for mounting a fuel
system comprising a fuel tank to a vehicle chassis using a
bracket, which may be a multi-part bracket, and may be
referred to as a “drop and go” bracket.

[0005] An aspect of the invention is directed to a drop and
go bracket comprising: a first bracket portion configured to be
attached to a vehicle chassis; and a second bracket portion
configured to be attached to a vehicle fuel system, wherein the
first bracket portion and the second bracket portion are con-
figured to be engaged and connected to one another in a
manner that (i) mounts the vehicle fuel system to the vehicle
chassis and (i) prevents substantial translation without rota-
tion between the first bracket portion and the second bracket
portion in a lateral direction and in a vertical direction without
the aid of additional fasteners.

[0006] Another aspect of the invention is directed to a
vehicle fuel mounting system comprising: a first bracket por-
tion attached to a vehicle chassis; and a second bracket por-
tion attached to a vehicle fuel system, wherein the first bracket
portion and the second bracket portion are configured to be
engaged and interlock in order to mount the vehicle fuel
system to the vehicle chassis without the aid of additional
fasteners.

[0007] Furthermore, aspects of the invention are directed to
a method for mounting a fuel system to a vehicle comprising:
attaching a first bracket portion to a vehicle chassis; attaching
a second bracket portion to a vehicle fuel system; and attach-
ing the second bracket portion attached to the vehicle fuel
system to the first bracket portion attached to the vehicle by
one or more of the following: (i) sliding a part of the first
bracket portion into a cutout, indentation, or hole of the sec-
ond bracket portion, or (ii) sliding a part of the second bracket
portion into a cutout, indentation, or hole of the first bracket
portion.

[0008] Other goals and advantages of the invention will be
further appreciated and understood when considered in con-
junction with the following description and accompanying
drawings. While the following description may contain spe-
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cific details describing particular embodiments of the inven-
tion, this should not be construed as limitations to the scope of
the invention but rather as an exemplification of preferable
embodiments. For each aspect of the invention, many varia-
tions are possible as suggested herein that are known to those
of ordinary skill in the art. A variety of changes and modifi-
cations can be made within the scope of the invention without
departing from the spirit thereof.

INCORPORATION BY REFERENCE

[0009] Al publications, patents, and patent applications
mentioned in this specification are herein incorporated by
reference to the same extent as if each individual publication,
patent, or patent application was specifically and individually
indicated to be incorporated by reference.

BRIEF DESCRIPTION OF DRAWINGS

[0010] The novel features of the invention are set forth with
particularity in the appended claims. A better understanding
of'the features and advantages of the present invention will be
obtained by reference to the following detailed description
that sets forth illustrative embodiments, in which the prin-
ciples of the invention are utilized, and the accompanying
drawings of which:

[0011] FIG. 1 is a schematic of a fuel system carried on
board a vehicle.

[0012] FIG. 2 is a photograph of a drop and go bracket.
[0013] FIG. 3 is a perspective view of a chassis bracket of'a

drop and go bracket.

[0014] FIGS. 4A-G schematically show a sequence of steps
during engagement of a chassis bracket with a system
bracket.

[0015] FIG. 5 is a photograph of mounting of a fuel system
using a drop and go bracket and a lift assist device.

[0016] FIGS. 6A-D show multiple views of an example of
a fuel system bracket.

[0017] FIGS. 7A-D show multiple views of an example of
a chassis bracket.

[0018] FIGS. 8A-H show multiple views of a combined
fuel system bracket and chassis bracket.

DETAILED DESCRIPTION OF INVENTION

[0019] The invention provides systems and methods for
mounting a fuel system to a vehicle. In some embodiments,
the invention provides systems and methods for mounting a
fuel system comprising a fuel tank to a vehicle chassis using
a bracket, which may be a multi-part bracket, and may be
referred to as a “drop and go” bracket. Various aspects of the
invention described herein may be applied to any of the par-
ticular applications set forth below or in any other type of
mounting and/or attachment setting. The invention may be
applied as a standalone method or system, or as part of an
integrated mounting and/or attachment system. It shall be
understood that different aspects of the invention can be
appreciated individually, collectively, or in combination with
each other.

[0020] FIG. 1 is a schematic of a vehicle 100 with a fuel
system 110 mounted thereon. A vehicle 100 may be any type
of'vehicle known in the art. A vehicle may be a truck, such as
a light duty truck (e.g., class 1, class 2 or class 3), medium
duty truck (e.g., class 4, class 5 or class 6), or heavy-duty
truck (e.g., class 7 or class 8). In some embodiments, the
vehicles may be cars, wagons, vans, buses, high-occupancy
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vehicles, dump trucks, tractor trailer trucks, transit, refuse or
heavy-duty vehicles, or any other vehicles. The vehicle may
have any weight. For example, the vehicle may weigh more
than or equal to about 5000 1bs, 7,500 Ibs, 10,000 Ibs, 12,500
Ibs, 15,000 1bs, 17,500 1bs, 20,000 1bs, 22,500 1bs, 25,000 1bs,
30,000 Ibs, or 35,000 Ibs.

[0021] The fuel system 110 may be mounted to the vehicle
in various configurations. For example, in a side-mount con-
figuration, a fuel system 110 may be installed on the side of
the vehicle frame rail (not shown). Fuel systems may be
installed on one or both sides of the vehicle, providing, for
example, standard fuel capacities, measured in diesel gallon
equivalents (DGE), of 40 DGE, 60 DGE, 80 DGE, 100 DGE,
or 120 DGE or more. In another example, in a behind-the-cab
configuration, a fuel system 110 may be installed behind the
cab on the vehicle frame rail, providing, for example, stan-
dard fuel capacities of 45 DGE, 60 DGE, 75 DGE or 100
DGE. In a further example, in a roof mount configuration, a
fuel system 110 may be installed on the roof of the vehicle
body or in a custom integration, providing a wide range of
customizable fuel capacities. In an additional example, in a
front-of-the-body configuration, a fuel system 110 may be
installed in front of the vehicle body, providing, for example,
standard fuel capacities of 60-100 DGE. In some embodi-
ments, mounting to the vehicle chassis may include, but is not
be limited to, the vehicle frame rail.

[0022] A vehicle 100 may be propelled by a fuel, including,
but not limited to, compressed natural gas (CNG), liquefied
natural gas (LNG), liquefied petroleum gas (LPG), Diesel
fuel, gasoline, dimethyl ether (DME), methanol, ethanol,
butanol, Fischer-Tropsch (FT) fuels, hydrogen or hydrogen-
based gas, hythane, HCNG, syngas and/or other alternative
fuels or fuel blends. For example, natural gas in the form of
CNG or LNG may be an alternative fuel of choice for transit,
refuse, and many other heavy-duty vehicles.

[0023] The fuel may be stored as a compressed gas, as a
liquefied gas or as a liquid under its own vapor pressure. The
fuel may be stored in an on-board fuel system 110, compris-
ing a fuel tank, vessel, or any other type of device capable of
containing a fuel in compressed gas, liquefied gas or liquid
form. Any description of a fuel tank herein may also be
applied to other types of fuel containing devices.

[0024] The fuel tank may be configured in accordance with
the chosen fuel storage mode. For example, compressed
gases, such as CNG, may require that the fuel tank be outfitted
with adequate high pressure components (e.g., high pressure
seals, relief valves, compression devices), wherein high-
strength and lightweight materials may allow CNG pressures
up to, for example, 3,600 psig. In another example, liquefied
gases, such as LNG, may require that the fuel tank be outfitted
with adequate liquefaction components (e.g., coolers, liquid-
vapor separators, insulation). LNG systems may operate at
pressures of, for example, 0 psig, 50 psig, 100 psig, 150 psig,
200 psig, 250 psig, 300 psig, or 350 psig and temperatures of,
for example, -259°F., -223°F., -200° F., -186°F., -175°F.,
-167°F.,-158°F., or —-150° F., requiring the use of cryogenic
(about —260° F.) piping systems and vacuum-insulated stor-
age tanks.

[0025] Insome embodiments, a vehicle 100 may contain a
single fuel tank. In other embodiments, the vehicle may con-
tain a plurality of fuel tanks. The tanks may or may not have
the same characteristics. The tanks may be mounted to any
portion of the vehicle. In some embodiments, the tanks may
be mounted to a side of the vehicle. One, two, or more tanks
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may be mounted on a single side of the vehicle, or on each
side of the vehicle. The side-mounted tanks may at least
partially protrude from a side surface of the vehicle.

[0026] The one or more fuel tanks may provide storage for
apredetermined amount, or capacity, of fuel. For example, for
natural gas measured in diesel/gasoline gallon equivalents
(where 1 gasoline gallon equivalent (GGE)=standard cubic
feet (SCF) of natural gas divided by 123, and 1 diesel gallon
equivalent (DGE)=standard cubic feet (SCF) of natural gas
divided by 139), the amount of fuel provided on board the
vehicle may be, for example, up to about 28 DGE, 45 DGE, 52
DGE, 60 DGE, 63 DGE, 70 DGE, 75 DGE, 80 DGE, 88 DGE,
92 DGE, 140 DGE, 100 DGE, 105 DGE, 120DGE, 140 DGE,
160 DGE, 176 DGE, or more than 176 DGE.

[0027] The fuel tank may have any size and/or weight. For
example, the fuel tank may be larger than, smaller than, or
about the same size as a 5 gallon tank, 7 gallon tank, 10 gallon
tank, 15 gallon tank, 20 gallon tank, 25 gallon tank, 30 gallon
tank, 40 gallon tank, 50 gallon tank, 70 gallon tank, 90 gallon
tank, 110 gallon tank, 130 gallon tank, 150 gallon tanks, or
170 gallon tank. The fuel tank may weigh more than, less
than, or equal to about 0.01 tons, 0.03 tons, 0.05 tons, 0.07
tons, 0.1 tons, 0.2 tons, 0.3 tons, 0.5 tons, 0.7 tons, or 1.0 tons.
For example, the fuel tanks may be of cylindrical form with
dimensions (radius in inchesxlength in inches) of, for
example, 25"x39", 25"x61", 25"x80", 25"x90", 26"x80",
26"%90", 26"x120", 26"x76", 16"x80", 21"x86", 16"x120",
21"x70", 21"x86", and one or more cylinders may be com-
bined to achieve a predetermined total fuel capacity.

[0028] The fuel system 110 may be capable of containing a
fuel at a predetermined pressure. For example, the fuel system
110 may be capable of containing a fuel having a pressure of
less than or equal to about 10000 psig, 8000 psig, 7000 psig,
6500 psig, 6000 psig, 5500 psig, 5000 psig, 4750 psig, 4500
psig, 4250 psig, 4000 psig, 3750 psig, 3500 psig, 3250 psig,
3000 psig, 2750 psig, 2500 psig, 2000 psig, 1500 psig, 1000
psig, 500 psig, 300 psig, 100 psig, or less. Optionally, the fuel
system may be structurally capable of containing a fuel hav-
ing a high pressure value, such as at least the pressure values
described above.

[0029] In embodiments requiring cooling and/or insula-
tion, such as in LNG fuel systems, the fuel system compo-
nents may be appropriately outfitted with insulation, chillers
and/or other components known in the art. For example, the
fuel transfer lines and the fuel tank may be wound with
insulation.

[0030] The fuel system 110 may have one or more fuel
outputs. The fuel output may transfer the fuel to another part
of'the vehicle 100, such as an engine. In one example, the fuel
may be output to mix with air in the cylinder of an engine. The
fuel may be used in the process of propelling the vehicle.
Further, the fuel system 110 may have one or more fuel
inputs. The fuel inputs may transfer the fuel from an external
fuel supply to another part of the vehicle 100, such as the one
or more on-board fuel tanks.

[0031] The fuel system 110 may comprise one or more fuel
tanks, fuel tank fill systems, fuel distribution systems, elec-
tronic sensors and control units, and/or other components or
subsystems, such as the devices, systems and methods pro-
vided in U.S. Provisional Patent Application Ser. No. 61/613,
933 (“SMART COVERS”), filed Mar. 21, 2012, which is
incorporated herein by reference in its entirety. The fuel sys-
tem 110 may be housed in a cover, which may be mounted to
the vehicle, and may serve to contain and protect the fuel tank
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and other fuel system components. The cover may be made of
a variety of materials, including, but not limited to, metal or
metal alloys (e.g., steel, iron, aluminum, titanium, copper,
brass, nickel, silver, or any alloys or combinations thereof),
composite materials (e.g., carbon fiber, fiberglass), or poly-
mer materials. The cover may be made of a single material or
may comprise multiple pieces made of different materials.
The fuel system 110 may be partially housed in the cover. In
some embodiments, one or more components of the fuel
system 110 may reside outside of the cover. For example, the
fuel distribution system components may reside partially
inside and partially outside of the cover, or fully outside (e.g.,
within the body of the vehicle) of the cover.

[0032] One or more fuel systems 110 may be provided on
board the vehicle and may be housed in a unified cover, in
separate covers, or a combination thereof. For example, mul-
tiple fuel tanks may be housed in one cover. Some fuel tanks
may be provided in a common cover, while other fuel tanks
may be provided in separate covers. The fuel system 110 may
be rated at a predetermined pressure (e.g., 3600 psig). The
cover may or may not be configured to withstand explosion
within the fuel system 110.

[0033] In accordance with an aspect of the invention, the
fuel system 110 may be mounted to the vehicle chassis, such
as, for example, to the vehicle frame rail, using one or more
drop and go brackets. The bracket(s) may be fabricated from
any material. In some instances, the bracket(s) may include a
metal or metal alloy including but not limited to steel, iron,
aluminum, titanium, copper, brass, nickel, silver, or any
alloys or combinations thereof. In some instances, the bracket
(s) may include a composite material, such as carbon fiber, or
fiberglass. The bracket(s) may include a polymer. Separate
portions of each bracket, such as a first bracket part and a
second bracket part, may be formed from the same material or
from different materials. In some cases, the bracket(s) or parts
thereof may be formed of a shock-absorbing material. The
bracket may be a multi-part bracket having two or more parts
that may be joined together. The parts of the bracket may be
separably joined, or may be permanently affixed to one
another.

[0034] FIG. 2 shows an embodiment of a drop and go
bracket 220 with two separable bracket parts 221 and 222.
The bracket 220 may be mounted to a vehicle frame 201 on a
vehicle chassis (e.g., on the side of a truck) in a configuration
where the fuel system bracket 221 is attached to a fuel system
(not shown) and the chassis bracket 222 is attached to the
frame rail 201. The chassis bracket 222 may include pins or
interlocking (mating) features 224 that allow the bracket 220
to be installed on the chassis 201. A mating bracket, such as
the fuel system bracket 221, may be installed onto the fuel
system (e.g., onto a CNG or LNG tank), and may allow the
brackets 221, 222 to easily and quickly assemble to, each
other during mounting. During mounting, the bracket 221 on
the fuel system or fuel tank may be connected to the chassis
bracket 222 on the chassis 201 by bringing the fuel system
bracket 221 together with the chassis bracket 222 such that
their mating features engage. The bracket parts may be
engaged in a timely manner without requiring any additional
adjustment, alignment, dislocation and/or relocation of the
chassis 201, thus enabling bracket assembly and fuel system
mounting directly on a vehicle production line. The bracket
220 allows the fuel system to easily drop in place in a go-
ready configuration.
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[0035] The bracket 220 may comprise various fasteners,
connectors (e.g., nuts and bolts, screws), locks, snap fits, pins,
interlocking (mating) features and/or other connecting and/or
guiding members. These members may be used to mate and/
orconnect the bracket 222 to the chassis (e.g., via one or more
members 224) and/or the bracket 221 to the fuel system. After
the engagement of the brackets 221 and 222, the members
may be used to mate and/or connect the bracket 222 with the
bracket 221 (e.g., via one or more members 226), the bracket
221 to the chassis and/or the bracket 222 to the fuel system.
Further, one or more members 225 may be provided to con-
nect a structural member (not shown) to the region 223 of the
assembled bracket 220. The structural member may be, for
example, a single plate, or one or more additional brackets.
The structural member may be attached using any of the
connecting and/or guiding members herein. Springs, tension
cords, elastics and or other variable compression parts may be
used to provide connecting means on the bracket 220. Insome
cases, the members may be removably connected, such as, for
example, when using nuts and bolts. Alternatively, the mem-
bers may be permanently connected, such as, for example,
when sealed by glue, heat seal or melting, soldering, brazing,
deformation of mating features and/or other means. The con-
necting and/or guiding members may be provided directly on
the brackets 221, 222 (e.g., mating features). Separate con-
necting and/or guiding members may be provided to interface
with connecting and/or guiding members on the brackets
(e.g., a nut and bolt interfacing with apertures on the brack-
ets).

[0036] In alternative embodiments of the invention, addi-
tional numbers of bracket parts may be provided. For
example, three, four, five, six or more bracket parts may be
provided. The bracket parts may engage and/or be connected
with each other using one or more of the connecting and/or
guiding members described herein. The bracket parts may or
may not be engaged/connected prior to mounting of the fuel
system to the vehicle chassis. For example, at least two
bracket parts may be engaged/connected while a third and a
fourth bracket part may be engaged with one or both of the
preceding parts during mounting. In another example, all
bracket parts may be engaged/connected during mounting. In
yet another example, all but two parts (which may be com-
posite parts) may be engaged/connected prior to mounting,
and so forth in a variety of other combinations.

[0037] Some embodiments of the invention may provide
one or more means for mounting the fuel system to the vehicle
in addition to the drop and go bracket. For example, the drop
and go bracket may be used to mount the fuel system to the
vehicle on the production line. At a later time, the fuel system
and the vehicle may be connected using additional connectors
and/or other brackets.

[0038] The connecting and/or guiding members may be
formed from the same material as the rest of the bracket or
from different materials. For example, one or more fasteners
may be formed from a stronger steel material than one or
more of the bracket parts, which may be formed of a different
steel material or of a more lightweight material such as alu-
minum or composite. One or more connecting and/or guiding
members may be formed of shock-absorbing material. In
some instances, break-away pins or other members may be
formed of a more breakable material than the rest of the
bracket. The break-away pins may be formed of a more brittle
material, weaker material, fatigued material, or may have any
other characteristic relative to the other bracket parts. The
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connectors may be designed to break upon impact. Systems
and methods provided herein may be combined with or modi-
fied by other systems and methods, such as systems and
methods provided in U.S. Provisional Patent Application Ser.
No. 61/612,878 (“BREAK-AWAY BRACKET”), filed Mar.
19, 2012, which is incorporated herein by reference in its
entirety.

[0039] FIG. 3 is a perspective view of a chassis bracket 322
of a drop and go bracket. The chassis bracket 322 may be
integrally formed, formed of one or more parts connected
together in a permanent or removable fashion and/or a com-
bination thereof. The chassis bracket may comprise various
connecting and/or guiding members, such as, for example,
members 324, 325, 327 and 328. In one embodiment, the
members 324 may be used to secure the chassis bracket to a
chassis using one or more nuts and bolts or other connecting
and/or guiding members described herein. The members 325
may be used to connect a plate (not shown) to the chassis
bracket 322 and a mating system bracket after the two have
been engaged. Embodiments of the invention may only
require the plate or portion to be connected in a single location
positioned in a top portion of the engaged brackets (e.g.,
region 223 in FIG. 2). For example, only a top bolted portion
may be provided. Some embodiments of the invention may or
may not provide bolted or otherwise connected portion in
multiple locations.

[0040] Members 327, 328 may be provided to guide and/or
interlock with mating members provided on the fuel system
bracket. The groove 328 may vary in length or profile to
achieve a desired path of the mating components. For
example, the circular member 327 may slidingly engage and
a semicircular or ellipsoidal feature on the system bracket.
The two mating features may slide into a position where they
interlock. In another example, the groove member 328 may
guide and engage with a mating member, such as a pin,
provided on the system bracket. The pin may move in the
groove 328 to an end position. In some cases, features may be
provided on the members 327, 328 and/or mating members
on the system bracket to allow for the mating parts to click or
interlock in place in the end position. The interlock may be
permanent or reversible. For example, the mating parts may
interlock such that dislocation is not possible without appli-
cation of a predetermined amount of force. Embodiments of
the invention may also provide mating features to comple-
ment each other to lock the brackets in place with respect to
each other. For example, engagement of the circular pin mem-
ber 327 with a mating member (e.g., circular cutout shape) on
the system bracket may restrict the relative movement of the
brackets such that when a mating member (e.g., a pin) on the
system bracket engages with groove member 328, the brack-
ets may not be movable with respect to each other than in one
or more predetermined directions. Such mutual restraint may
be particularly beneficial in the end (fully engaged) positions
of the guiding members.

[0041] The chassis bracket 322 may further comprise one
or more structural members 329. Such members may be
integrally formed with one or more parts of the chassis
bracket, may be connected to the chassis bracket or a combi-
nation thereof. The structural member 329 may have a func-
tionality that lightweights the chassis bracket. For example,
as shown in FIG. 3, the structural members 329 may be a
series of plates or steps. In another example, a honeycomb
structure may be provided such that a lightweight but strong
(e.g., impact resistant) structure is obtained. The member 329

Jun. 26, 2014

may also be used as a connecting and/or guiding member. For
example, it may lock in with complementary features pro-
vided on the system bracket.

[0042] FIGS. 4A-G schematically show a sequence of steps
during engagement of a chassis bracket 422 with a fuel sys-
tem bracket 421. A close-tolerance fit of the brackets 421, 422
may be maintained by installation tooling. The fuel system
bracket 421 may be mounted to a fuel system or fuel tank, for
example via surface 430, and may be moved in a direction
toward the chassis bracket 422 as shown. The chassis bracket
422 may be mounted to a vehicle chassis, for example via
surface 431, and may be kept stationary during mounting. The
bracket 421 may be moved in the indicated direction such that
a member 432 (e.g., a pin) on bracket 421 engages with
bracket 422 along a surface 433. The bracket 421 may con-
tinue to move along surface 433 to a position where member
432 encounters a groove member 428 (FIG. 4D). Meanwhile,
cutout member 434 on the bracket 421 may be brought in
proximity of pin member 427 on the bracket 422 as a result of
the movement of the bracket 421 toward the bracket 422.

[0043] Next, the member 432 may move or slide in the
groove member 428 such that the two brackets are brought
further together along multiple directions, as illustrated by the
arrows in FIGS. 4E-F, bringing members 434 and 427 in
closer proximity and alignment. As shown in FIG. 4F, when
the member 432 approaches its end position within the groove
428, the members 434 and 427 may engage. Further align-
ment and final positioning of the brackets may result in the
configuration shown in FIG. 4G, wherein the member 432 has
reached its final position with respect to groove 428, and the
cutout 434 has been situated on the pin 427. As described
elsewhere herein, engagement of the brackets 421, 422 may
not be limited to the members/surfaces 432,433,428 and 434,
427.

[0044] Insome instances, a multi-point connection may be
provided. For example, when the brackets 421, 422 are
brought together, an upper point of connection 432 and a
lower point of connection 427 can be provided. Such multiple
points of connection can provide additional stability to the
connection of the fuel system to the vehicle chassis. Any
number or placements of points of connection may be pro-
vided. In some instances, the connections may be provided
via pin and cutout member as illustrated. Alternatively, any
interlocking mechanism may be used to provide connections.
[0045] Optionally, when the two parts are fully engaged,
the weight of the fuel system may pull down the fuel system
bracket 421. The brackets may be held together via gravity.
The interlocking features of the brackets may prevent the
brackets from substantially moving relative to one another in
a lateral or up-and-down direction. In some instances, when
the parts are engaged, the movement between the brackets
will be restricted along one, two or three axes of motion. For
example, the brackets do not substantially move relative to
one another in a purely lateral direction (e.g., fuel system
toward or away from vehicle, or side shifting between the fuel
tank and the vehicle). Optionally, the brackets do not substan-
tially move relative to one another in a purely vertical direc-
tion (e.g., up and down relative to a surface upon which the
vehicle rests). In some instances, a combination of motions in
both a lateral and vertical direction, rotation of one bracket
relative to another, or twisting may be required to separate the
brackets once engaged. Once the parts are engaged, an addi-
tional attachment mechanism may be used to keep the brack-
ets in place and prevent them from slipping apart.
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[0046] Once the two parts engage, a top plate (not shown)
may be bolted or otherwise fastened on a surface 423 so that
the brackets 421 and 422 do not bounce up and out as indi-
cated in FIG. 4G. Further, the various connecting members
(e.g., nuts and bolts holding the body of the brackets 421 and
422 together and not identical to the top plate) may be used to
secure the brackets together. One or more other connecting
members may be used prior to connecting the top plate,
concurrently with connecting the top plate and/or after con-
necting the top plate. In some embodiments, only the top plate
may be used to secure the brackets, without requiring plates
or connectors to be provided from any other side or direction
of the drop and go bracket.

[0047] The multi-part drop and go bracket configuration
may permit a fuel system to be mounted onto a vehicle using
very few distinct parts. For example, the brackets may already
be mounted onto a fuel system and chassis respectively. The
brackets may engage with one another. A top plate or other
attachment mechanism may be used to secure the brackets. In
some instances, only, 2,3, 4,5, 6,7, 8,9, or 10 separate pieces
may be used during the mounting of the fuel system to the
vehicle.

[0048] FIG. 6 is an illustration of an alternative bracket
design. A fuel system bracket 600 configured to attach to a
vehicle fuel system is shown. The fuel system bracket may
have a curved surface 602 configured to engage or accommo-
date a curved surface of a fuel tank. The fuel system bracket
may also have a shaped surface 610 configured to come into
contact with a chassis bracket. The shaped surface may be
provided to be complementary to a profile of the chassis
bracket. Thus, when the fuel system bracket is engaged with
the chassis bracket, the side 612 of the bracket may lie flush
against the surface to which the chassis bracket is attached.

[0049] The fuel system bracket 600 may have one or more
interlocking feature configured to mate with one or more
corresponding feature of the chassis bracket. For example,
one or more holes 620 or indentations may be provided. The
fuel system bracket may have a top lip 622. The underside of
the top lip may be smooth or may include an overhanging
feature that may be configured to hook over one or more
feature from the chassis bracket. For example, a protrusion
may be provided to be inserted into an indentation or hole of
the chassis bracket. The underside of the top lip or surface of
the fuel system bracket may have an indentation or hole
configured to accept a protrusion or other feature from the
chassis bracket. The brackets may be configured to hook
together.

[0050] A fuel system bracket may have an interior surface
645 capable of contacting and/or mating with a portion of the
chassis bracket. When weighted with a vehicle fuel system,
the fuel system bracket interior surface may rest against a
surface of the chassis bracket and provide additional support
or stability. For example, a hole may be provided in the
interior surface that may align with a hole or protrusion of the
portion of the chassis bracket. The interior surface may be
slanted at a non-orthogonal angle relative to the vehicle chas-
sis surface when mounted.

[0051] The fuel system bracket may include one or more
holes 630 or other features that may permit the fuel system
bracket to be attached to a vehicle fuel system. For example,
one or more fastener or other fastening techniques described
elsewhere herein may be used to attach the fuel system
bracket to the vehicle fuel system. The fuel system bracket
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may be attached to the vehicle fuel system prior to being
engaged with a chassis bracket.

[0052] FIG. 6A shows a front perspective view of the fuel
system bracket 600. A side configured to interface with the
fuel system 602 may be curved or configured to complement
the shape of the fuel system cover or a fuel tank.

[0053] FIG. 6B shows a rear perspective view of the fuel
system bracket 600. A side configured to interface with a
chassis bracket 610 may be shaped to complement or accom-
modate the shape of the vehicle chassis bracket. The side
configured to interface with the chassis bracket may be oppo-
site the side configured to interface with the fuel system. An
interior surface 645 may be integrally formed as part of the
bracket. The interior resting surface may be provided as a
ridge, solid piece, tab, or have any other configuration.

[0054] FIG. 6C shows a top view of the fuel system bracket
600. The fuel system bracket may have one or more features,
such as holes 620a, 6205, 620¢, 620d, 620e, indentations, or
protrusions. The features 6204, 6205 may mate or interlock
with corresponding features in a chassis bracket. The features
may provide through holes 620c¢, 6204, 620¢ in conjunction
with the chassis bracket for through holes. The features may
have different shapes and/or dimensions from one another or
may have matching shapes and/or dimensions. For example,
the interlocking features may be substantially circular, ellip-
tical, semi-circular, crescent shaped, rectangular, trapezoidal
or have any other shape.

[0055] FIG. 6D shows a rear view of the fuel system bracket
600.
[0056] FIG. 7 is an illustration of an alternative bracket

design. A chassis bracket 700 configured to attach to a vehicle
chassis is shown. The chassis bracket may have a flat surface
702 configured to rest against a surface of a vehicle chassis.
The chassis bracket may also have a shaped outer surface 710
configured to come into contact with a fuel system bracket.
The shaped surface 710 may engage with a complementary
shaped profile 610 of the fuel system bracket. Thus, when the
fuel system bracket is engaged with the chassis bracket, a
substantially flat surface may be formed by the chassis
bracket surface 702 and the fuel system bracket 612.

[0057] Thechassis bracket 700 may have one or more inter-
locking feature configured to mate with one or more corre-
sponding feature of the fuel system bracket. For example, one
ormore protrusions 720 may be provided. The chassis bracket
may have a top surface 722. The topside of the top surface
may be smooth or may include other features such as protru-
sions, indentations or holes 724 that may be configured to
mate with complementary portions of the fuel system bracket.
For example, a protrusion 720 may be provided to be inserted
into an indentation or hole 620 of the fuel system bracket.

[0058] The chassis bracket may include one or more holes
730 or other features that may permit the chassis bracket to be
attached to a vehicle chassis. For example, one or more fas-
tener or other fastening techniques described elsewhere
herein may be used to attach the chassis bracket to the vehicle
chassis. The chassis bracket may be attached to the vehicle
chassis prior to being engaged with a fuel system bracket.

[0059] FIG. 7A shows a front perspective view of the chas-
sis bracket 700. A side configured to interface with the fuel
system bracket 712 may be curved or configured to comple-
ment the shape of the fuel system bracket. The chassis bracket
may include a lower portion 715 that may be configured to
contact or mate with an interior surface 645 of the fuel system
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bracket. The lower portion of the chassis bracket may be
slanted to be non-orthogonal relative to the surface 702 con-
figured to contact the chassis.

[0060] FIG. 7B shows a side view of the chassis bracket
700. The chassis bracket may have one or more shaped fea-
tures such as protrusions 720, holes, or indentations config-
ured to mate with or interlock with a feature of the fuel system
bracket. Optionally, the lower portion 715 of the chassis
bracket may include one or more features, such as protru-
sions, holes, or indentations. This may permit the lower por-
tion of the chassis to mate with or interlock with an interior
surface 645 of the fuel system bracket, and/or may provide an
aligned through-hole with a through-hole of the fuel system
bracket.

[0061] FIG. 7C shows a rear view of the chassis bracket
700. A rear surface 702 of the chassis bracket may be config-
ured to contact a vehicle chassis, frame, or other surface. The
chassis bracket may include one or more through-holes 730 or
other features that may permit the chassis bracket to be con-
nected to the chassis.

[0062] FIG.7D shows atop view of the chassis bracket 700.
The top surface 722 of the chassis bracket may be configured
to contact an upper interior surface of the fuel system bracket.
One or more protrusions (upper hook) 720 of the chassis
bracket may pass through a through-hole 620qa, 6205 of the
fuel system bracket. One or more holes 724 of the chassis
bracket may be aligned with through-holes 620¢, 6204, 620e
of'the fuel system bracket. A fastener or other component may
pass through the aligned through-holes.

[0063] FIG. 8 shows an example of a fuel system bracket
800 engaged with a chassis bracket 850. The fuel system
bracket may be configured to attach to a vehicle fuel system
and the chassis bracket may be configured to a vehicle chas-
sis, frame, or surface.

[0064] The brackets 800, 850 may be attached by mechani-
cally mating and/or interlocking portions. In some instances,
the brackets may be rotated relative to one another in order to
engage. Once the brackets are engaged with one another, they
may be substantially fixed relative to one another in a lateral
and/or vertical direction. In some embodiments, once the
brackets are engaged, they may not be movable relative to one
another without rotating at least one of the brackets relative to
another around an axis of rotation. In some embodiments,
once the brackets are engaged, they may not be separable
from one another via a purely translational motion.

[0065] In some embodiments, the fuel system bracket 800
may have an overhanging lip or extension 822. The top sur-
face 862 of the chassis bracket 850 may contact the underside
of'the overhanging lip or extension of the fuel system bracket.
A portion of the chassis bracket may be inserted into a portion
of the fuel system bracket. For example, some side walls of
the fuel system bracket may surround or cover a portion 865
of the chassis bracket.

[0066] The fuel system bracket 800 may include one or
more holes 820. The one or more holes may be configured to
accept one or more complementary protrusions 870 from the
chassis bracket. The one or more protrusions may hook into
the holes of the fuel system bracket and prevent the fuel
system bracket 800 from moving laterally and/or vertically
with respect to the chassis bracket 850. In alternative embodi-
ments, the fuel system bracket may have one or more protru-
sions that may fit and/or hook into one or more holes or
indentation of a chassis bracket. The protrusion may option-
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ally pass completely through the hole. The protrusion may or
may not extend beyond the hole.

[0067] Insomeinstances, a bottom surface 878 of the chas-
sis bracket may be configured to contact with and/or engage
with an interior surface 845 of the fuel system bracket. The
bottom surface and the interior surface may be parallel or
substantially parallel to one another when engaged. The bot-
tom surface and/or interior surface may be slanted relative to
the chassis bracket back surface 852. In some embodiments,
the bottom surface and/or the interior surface may be at a
non-orthogonal angle relative to the chassis bracket back
surface. The bottom surface 878 and/or the interior surface
845 being in contact may assist with keeping the brackets
engaged with one another and may serve as an additional
point of contact. In some embodiments, the bottom surface
and/or the interior surface may have through-holes. The
through-holes may align when the brackets are engaged with
one another. In some instances, a fastener may pass through
the aligned through-holes. The fastener may just pass through
the aligned through-holes and additional holes (e.g., at the top
surface of the fuel system bracket).

[0068] A back surface of the fuel system bracket 812 may
be coplanar or substantially coplanar with a back surface of
the chassis bracket 852. The back surface of the fuel system
bracket and/or the back surface of the chassis bracket may be
configured to contact and/or engage with a vehicle chassis,
frame, or surface. One or more through-holes 830 of the fuel
system bracket and/or the chassis bracket may aid in the
fastening of the brackets to the vehicle chassis. Alternatively,
the one or more through-holes of the fuel system bracket may
aid in the fastening of the fuel system bracket 800 to the fuel
system.

[0069] Insome instances, one or more through-holes of the
fuel system bracket and the chassis may align with one
another. For example, an opening 840 of the fuel system
bracket may align with one, two or more holes 880 of the
chassis bracket. Such alignment may occur in a lateral direc-
tion. In another example, one or more top openings of the fuel
system bracket 820c, 8204, 820e may align with one or more
top holes 875 of the chassis bracket. One or more fastener
(e.g., screw, pin) may pass through aligned holes. In
examples, an additional top plate may be provided over the
top surfaces of the brackets 824, 862. The plate may be
attached to the brackets via one or more fasteners that may
pass through the top plate and/or aligned top holes of the
bracket. Alternatively, no top plate is needed and the fasteners
may pass through the aligned top holes of the bracket.
[0070] The fuel system bracket 800 may have a curved
surface 802 configured to engage with a vehicle fuel system.
The curved system may contact or be complementary in
shape to a fuel system cover and/or fuel tank.

[0071] The brackets 800, 850 may be configured so that
they can be attached to the respective vehicle parts prior to
being engaged. For example, fuel system bracket 800 may be
attached to a vehicle fuel system. The chassis bracket 850
may be attached to the vehicle chassis. Such attachments may
occur via fasteners passing through one or more through-
holes 830, 880, adhesives, welding, soldering, interlocking
mechanisms, rivets, or any other fastening technique. The
pre-fastened brackets may be brought into engagement with
one another. For example, a vehicle fuel system with an
attached bracket may be lifted and mounted onto a vehicle
chassis via engagement of the fuel system bracket and the
chassis bracket. In some instances, a portion of the fuel sys-
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tem bracket may be lifted up over a portion of the chassis
bracket and then brought down to settle on the chassis bracket
with aid of gravity. In some instances, a combination of a top
mating feature (e.g., protrusion of one of the brackets being
inserted into an indentation or hole of the other bracket, and
rear surface 812 of the fuel system bracket resting against a
surface, such as a vehicle chassis, may keep the brackets
engaged even without requiring additional fasteners or
attachment techniques. Once the brackets are engaged, addi-
tional fasteners or attachment techniques may be employed to
keep the brackets together, and permit the fuel system to
remain mounted on the vehicle, even when the vehicle is in
motion.

[0072] FIG. 8A shows a side-front perspective view of a
fuel system bracket 800 engaged with a chassis bracket 850.
The chassis bracket may be partially inserted into a portion of
the fuel system bracket. Part of the chassis bracket may
remain exposed. A backside 852 of the chassis bracket may be
substantially coplanar with bottom back surface of the fuel
system bracket 812. A top surface 862 of the chassis bracket
may be provided under an upper surface 824 of the fuel
system bracket. A lip 822 of the fuel system bracket may
overly a portion of the top surface of the chassis bracket. The
fuel system bracket may have one or more holes 820. Protru-
sions 870 of the chassis bracket may be inserted into one or
more of the holes.

[0073] FIG. 8B shows a side view of a fuel system bracket
800 engaged with a chassis bracket 850. In some embodi-
ments, a backside 852 of the chassis bracket and a bottom
back side 812 of the fuel system bracket may be configured to
contact a vehicle chassis. An upper back side 810 of the fuel
system bracket may have a shape to accommodate a front side
860 of the chassis bracket. A gap may or may not be provided
between the upper back side of the fuel system bracket and the
front side of the chassis bracket.

[0074] FIG. 8C shows a side view of a fuel system bracket
800 engaged with a chassis bracket 850 along with some
indicators of overlap between the fuel system bracket and the
chassis bracket. A portion of the chassis bracket 865 may be
inserted into a portion of the fuel system bracket. Some por-
tions of the side walls of the fuel system bracket may overlap
some portions of side walls 865 of the chassis bracket. A
portion of the top surface of the chassis bracket may pass
beneath an upper surface of the fuel system bracket, and
protrusions may be provided at the end of the top surface of
the chassis bracket. The protrusions 870 may pass through
one or more holes of the fuel system bracket. A lower surface
878 of the chassis bracket may be inserted into an interior
portion of the fuel system bracket.

[0075] FIG. 8D shows a front view of the fuel system
bracket 800 engaged with the chassis bracket 850. One or
more through-hole 800 of the chassis bracket may be view-
able and/or accessible via an opening 840 of the fuel system
bracket. Optionally, a fastener or other object may pass
through the opening and the through-holes.

[0076] FIG.8E shows arear view of the fuel system bracket
800 engaged with the chassis bracket 850. An upper surface
824 of the fuel system bracket may overlie the upper surface
of'the chassis bracket. This may assist with permitting the fuel
system bracket to hook on over the chassis bracket. In a drop
and go bracket arrangement, the fuel system bracket may be
dropped over the chassis bracket to be initially engaged. The
upper rear walls 810 of the fuel system bracket may lie adja-
cent to the sides of the chassis bracket. The fuel system
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bracket may be wider than the chassis bracket, thereby per-
mitting a portion of the chassis bracket to be inserted into the
fuel system bracket. A lower surface 878 of the chassis
bracket may be inserted into a portion of the fuel system
bracket.

[0077] FIG. 8F shows a top view of a fuel system bracket
800 engaged with the chassis bracket 850. The fuel system
bracket may have one or more holes 820a, 8205, 820¢, 8204,
820¢ in its top surface. Optionally, protruding surfaces 870
from the chassis bracket may pass at least partially into the
through-holes 8204, 8205. In some instances, the chassis
bracket may have one or more underlying holes that may align
with through-holes of the fuel system bracket 820c, 8204,
820e.

[0078] FIG. 8G shows a side view of a separated fuel sys-
tem bracket 800 and a chassis bracket 850.

[0079] FIG. 811 shows a rear perspective view of a separate
fuel system bracket 800 and chassis bracket 850. The chassis
bracket may include protrusions 870 configured to hook into
holes 8204, 8205 of the fuel system bracket. The chassis
bracket may include a lower surface 878 configured to rest
against an interior surface 845 of the fuel system bracket. The
combination of the top interlock (between the holes and the
protrusions) and the lower support (between the lower surface
and interior surface) may be sufficient to keep the brackets
engaged. The weight of the fuel system bracket and/or the
attached vehicle fuel system may keep the fuel system bracket
engaged with the chassis bracket.

[0080] In some embodiments various configurations of
bracket portions may be used in order to permit a drop and go
mounting of a fuel system on a vehicle. The bracket portions
may be configured to mate or interlock mechanically at one
point, two points, three points or more points. Such mating
may occur via insertion of pins into cutouts/grooves, protru-
sions into indentations or holes, flanges into grooves, hook
portions, or any meeting of complementary shapes or fea-
tures. In some instances, at least one of the mating points may
be at or near a top surface of the bracket portions. In some
embodiments, the bracket portions may be engaged by a
bracket portion being attached to a fuel system being dropped
downward to a bracket portion being mounted on a vehicle
chassis. A fuel system bracket may be dropped downward
onto a chassis bracket. A rotational motion may also be
required to cause the bracket portions to engage. For example,
the fuel system bracket may come toward the chassis bracket
at an angle, and then be turned slightly to settle into engage-
ment.

[0081] Once mechanically engaged, the bracket portions
may not translate relative to one another without rotating with
respect to one another, even if no fasteners are engaged at that
point. The shape of the bracket interlocks and/or the gravity of
the fuel system may be sufficient to keep the brackets
together. Additional fasteners or components may be added to
assist with stability and longevity of the connection. In some
embodiments, once the bracket portions are engaged, fewer
than 10, 9, 8,7, 6, 5, 4, 3, or 2 fasteners may be employed to
affix the bracket portions relative to one another. Welding or
soldering steps may not be required.

[0082] FIG.5 is a photograph of mounting of a fuel tank or
system 510 using a plurality of drop and go brackets and one
or more lift assist devices 540. Each drop and go bracket may
comprise a tank or system bracket 521 and a chassis bracket
522. The chassis bracket 522 may be attached to a frame rail
501 (e.g., frame rail of a truck). The system bracket 521 may
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be attached to the fuel tank or system 510. The tank bracket
521 may be dropped into place in the chassis bracket 522, and
pins, protrusions, holding plates and or other connecting
means may mate/connect together to lock the bracket in
place. The brackets may then optionally be attached together
with a single plate on top (not shown), as described elsewhere
herein.

[0083] The fuel tank or system 510 may be any fuel system
described herein, including but not limited to a fuel tank
housed in a cover, a fuel tank partially housed in a cover or a
fuel tank not housed in a cover. For example, the bracket 521
may be attached to the fuel tank 510 (e.g., Diesel fuel tank, as
shown in FIG. 5, or an LNG tank), wherein the fuel tank may
or may not be housed in a cover. In another example, a CNG
or LNG tank may be housed in a cover.

[0084] The fuel tank or system 510 may be attached to the
bracket 521 via one or more mating connectors or attachment
members, such as mating, connecting or attachment members
described elsewhere herein. For example, the bracket 521
may be secured to the fuel system via one or more bolts, with
corresponding apertures or connecting members provided on
the bracket 521 and the system 510. In cases where the fuel
system comprises a cover, the cover may be bolted to the
system bracket 521. In some cases where the fuel system does
not comprise a cover, the fuel tank may be bolted to the tank
or system bracket 521. The members may further include one
or more straps 550, which may be used to attach the bracket
521 to the fuel tank 510. For example, the strap 550 may be
non-rotatably secured to the tank 510, with the bracket 521
securely attached to or integrally formed with the strap 550. In
some cases, the fuel tank 510 may not be attached using the
strap 550 but may use other means to connect the tank to
structural mounting points, such as, for example, in a case
where the tank is supported at each end of the tank, with the
weight supported on the tank boss or neck. The drop and go
mounting may be used for mounting one or more neck
mounts. For example, the fuel tank or system 510 may be neck
mounted to the vehicle using one or more drop and go brack-
ets. One or more drop and go brackets may be used to mount
the fuel tank or system 510 in one or more locations, includ-
ing but not limited to the tank or system body, one or more
ends, one or more necks and/or any other structural mounting
points or members. The drop and go mounting may be facili-
tated by the lift assist devices 540. The fuel tank 510 may be
lifted and positioned by the lift assist devices 540 with gun
turret-like construction required to lift the tank assembly and
drop it onto the chassis bracket 522. The drop and go mount-
ing may permit fuel systems to be mounted onto a vehicle
without removing the vehicle from an assembly line.

[0085] Regardless of fuel system used, the drop and go
bracket may be accessed from one or more directions indi-
cated in FIG. 5. Access may be provided prior to, during, and
after dropping the fuel system 510 with bracket 521 onto the
bracket 522. For example, the drop and go bracket may be
accessed from a top direction 570a when the brackets 521 and
522 have engaged in order to fasten connectors and/or to
fasten the top plate. The fasteners may then be installed from
the top direction 570a outside the vehicle. In another
example, access may be provided from the top direction 570a
and/or a side direction 5705 during engagement of the brack-
ets 521, 522 to assure proper alignment during engagement.
In some embodiments, access may be provided from the
bottom direction 570c¢. In some embodiments, an impact
wrench may be used to bolt fasteners on the drop and go
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bracket, the bracket holding the fuel tank or system (e.g., after
engagement of brackets 521, 522, wherein the fuel tank or
system is held by the bracket to the frame 501). The drop and
go bracket may enable access from the top direction 570a, the
side direction 5705 and/or the bottom direction 570c. For
example, when the fuel system 510 is a CNG or LNG fuel
system housed in a cover, the drop and go bracket may enable
top access 570a in order to fasten connectors and/or perform
mounting tasks while the fuel system is held by the bracket. In
another example, a fuel tank, such as a Diesel fuel tank, may
be held by the drop and go bracket, and one or more access
directions 570a or 5705 may be provided.

[0086] Oneormore belly straps 560 shown in FIG. 5 may or
may not be used to provide additional safety, independently
of'the drop and go brackets and lift assist devices.

[0087] The invention may offer significant advantages with
respect to existing options for mounting fuel systems to
vehicles, such as, for example, the installation of a fuel tank to
a vehicle at original equipment manufacturer (OEM) facto-
ries. For example, the drop and go bracket disclosed herein
may be used by vehicle OEMs to install CNG or LNG tanks
on the production line, thereby reducing production time so
that the tanks can be installed on the line instead ofin aretrofit
shop after final vehicle assembly. Currently, side-mounted
compressed gas tanks are rigidly mounted to the chassis in a
complicated and lengthy procedure that requires the vehicle
be taken off of the assembly line to install the tanks. This
procedure can take hours. The drop and go bracket system
provided herein can drastically reduce the installation time at
OEM factories (e.g., to a few minutes). Systems and methods
provided herein may also be used for quick mounting of other
frame mounted vehicle equipment, such as hydraulic tanks,
battery boxes, tool boxes, etc.

[0088] The systems and methods herein may also be advan-
tageously applied to enable reliable, rapid and safe mounting
of'vehicle fuel systems during replacement and/or retrofitting
of existing vehicle fleets.

[0089] While preferable embodiments of the present inven-
tion have been shown and described herein, it will be obvious
to those skilled in the art that such embodiments are provided
by way of example only. Numerous variations, changes, and
substitutions will now occur to those skilled in the art without
departing from the invention. It should be understood that
various alternatives to the embodiments of the invention
described herein may be employed in practicing the inven-
tion. It is intended that the following claims define the scope
of the invention and that methods and structures within the
scope of these claims and their equivalents be covered
thereby.

What is claimed is:
1. A drop and go bracket comprising:

a first bracket portion configured to be attached to a vehicle
chassis; and

a second bracket portion configured to be attached to a
vehicle fuel system, wherein the first bracket portion and
the second bracket portion are configured to be engaged
and connected to one another in a manner that (i) mounts
the vehicle fuel system to the vehicle chassis and (ii)
prevents substantial translation without rotation
between the first bracket portion and the second bracket
portion in a lateral direction and in a vertical direction
without the aid of additional fasteners.
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2. The bracket of claim 1 wherein the first bracket portion
includes a groove into which a part of the second bracket
portion slides.

3. The bracket of claim 2 wherein the portion of the second
bracket portion that slides into the groove is a pin.

4. The bracket of claim 2 wherein the first bracket portion
includes a pin at a separate location from the groove.

5. The bracket of claim 4 wherein the second bracket por-
tion includes a cut-out configured to engage with the pin of
the first bracket portion when the part of the second bracket
portion slides into the groove of the first bracket.

6. The bracket of claim 2 wherein the first bracket portion
and the second bracket portion have flat tops configured to
accept a plate flush against the flat tops.

7. The bracket of claim 1 wherein the first bracket portion
includes one or more holes or indentations at a top surface of
the first bracket.

8. The bracket of claim 7 wherein the second bracket por-
tion includes one or more protrusions configured to be
inserted into the one or more holes or indentations.

9. A vehicle fuel mounting system comprising:

a first bracket portion attached to a vehicle chassis; and

a second bracket portion attached to a vehicle fuel system,

wherein the first bracket portion and the second bracket
portion are configured to be engaged and interlock in
order to mount the vehicle fuel system to the vehicle
chassis without the aid of additional fasteners.

10. The system of claim 9 wherein the first bracket portion
includes a groove, indentation, or hole into which a part of the
second bracket portion slides.

11. The system of claim 10 wherein (a) the first bracket
portion includes the groove and the part of the second bracket
portion that engages or interlocks the groove is a pin, or (b)
the first bracket portion includes the indentation or hole and
the part of the second bracket portion.

12. The system of claim 10 wherein the first bracket portion
includes a pin at a separate location from the groove.

13. The system of claim 12 wherein the second bracket
portion includes a cut-out configured to engage with the pin of
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the first bracket portion when the part of the second bracket
portion slides into the groove of the first bracket.

14. The system of claim 9 wherein the first bracket portion
and second bracket portion are configured to be movable
relative to one another after being engaged only if the first
bracket portion rotates relative to the second bracket portion.

15. The system of claim 9 wherein the vehicle fuel system
includes one or more tanks containing compressed natural
gas or liquefied natural gas.

16. A method for mounting a fuel system to a vehicle
comprising:

attaching a first bracket portion to a vehicle chassis;

attaching a second bracket portion to a vehicle fuel system;

and

attaching the second bracket portion attached to the vehicle

fuel system to the first bracket portion attached to the
vehicle by one or more of the following: (i) sliding a part
of the first bracket portion into a cutout, indentation, or
hole of the second bracket portion, or (ii) sliding a part of
the second bracket portion into a cutout, indentation, or
hole of the first bracket portion.

17. The method of claim 16 wherein the part of the first
bracket portion is a pin, or the part of the second bracket
portion is the pin.

18. The method of claim 17 wherein attaching the second
bracket portion to the first bracket portion includes sliding the
pin of the first bracket into the cutout of the second bracket
portion and sliding the pin of the second bracket portion into
the cutout of the first bracket portion.

19. The method of claim 16 wherein the part of the first
bracket portion is a protrusion, or the part of the second
bracket portion is a protrusion.

20. The method of claim 16 further comprising attaching a
plate to both a top surface of the first bracket portion and a top
surface of the second bracket portion.

21. The method of claim 16 wherein the second bracket
portion is attached to the first bracket portion while the
vehicle is on an assembly line.
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