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ABSTRACT

A universal mounting bracket, mounting system and method for an evaporator unit of
a refrigeration system 1in a truck body provides for mounting any one of a selected number of

currently available evaporator units.
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UNIVERSAL REFRIGERATION UNIT INSTALLATION BRACKET

[0001] BACKGROUND
[0002] Field of Invention
[0003] The 1nvention relates generally to a mounting bracket for an evaporator unit

of a refrigeration system 1n a truck body.
[0004] Background Art

[0005] Currently, there are a variety of methods for mounting and in some cases
mounting brackets used by truck body manufacturers, trailer manufacturers and
service facilities when 1nstalling evaporator units (evaporators) as part of a
refrigeration system. Regardiess of which one of several possible current mounting
brackets 1s chosen, each current bracket restricts the truck to a single type of
refrigeration system and does not allow any flexibility for the vehicle’s owner to
change the refrigeration system at a later time (if needed) without incurring extensive
and expensive rework of the mounting bracket and/or rework of the structural support
for the mounting bracket of the truck body, such as roof reinforcements where the
brackets or the evaporators are to be mounted. Additionally, miscommunication

between the vehicle owner and the installer can lead to the installation of the wrong
mounting bracket, roof reinforcements, or other structures for mounting even when
the desired refrigeration system or evaporator unit 1s known in advance. This requires

rework to correct the installation and to avoid premature failure of the installation.

SUMMARY OF INVENTION

[0006] In one or more embodiments, a universal mounting bracket, for an
evaporator unit ot a refrigeration system in a truck body, comprises a pair of spaced-
apart brace members. There 1s a set of bracket-to-truck body attachment devices, with
the attachment devices located at predetermined attachment locations on the brace
members. A plurality of cross members 1s rigidly secured between the brace
members. A plurality of sets of evaporator connection devices are provided, wherein

each set of the plurality of evaporator connection devices 1s formed at a plurality of
1
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locations on one or more of the brace members and cross members corresponding to
each of a plurality of connection positions defined by different commercially-

available refrigeration system evaporator units

[0007] Other aspects and advantages of the invention will be apparent from the

following description and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS

[0008] FIG. 1 1s a schematic depiction of installation for a prior art evaporator unit

for one of several commercially-available refrigeration systems (referred to herein as

mode] Al).

[0009] FIG. 2 1s a schematic depiction of the dimensions for the prior art
evaporator unit and refrigeration system of FIG. 1 and may be associated with the

method of installation in TABLE 1.

[0010] FIG. 3 1s a schematic depiction of installation for a prior art evaporator unit

for one of several commercially-available refrigeration systems (referred to herein as

model All).

[0011] FIG. 4 1s a schematic depiction of the dimensions for the prior art
evaporator unit and refrigeration system of FIG. 3 and may be associated with the

method of installation in TABLE II.

[0012] FIG. 5 1s a schematic depiction of installation for a prior art evaporator units

for several other commercially-available refrigeration systems (referred to herein as
models BIII/BIV and BV), two of which systems, model nos. BIII and BIV, have

evaporator units with the same mounting dimensions.

[0013] FIGS. 6A, 6B, 6C, and 6D are depictions of the particular dimensions for
mounting different ones of several prior art evaporator units for the one or more of the
several other commercially-available refrigeration systems as generally depicted in
FIG. 5 and providing a portion of written installation instructions and steps for the
method of 1nstallation of the prior art evaporator units for the one or more of the
several commercially-available refrigeration systems as depicted in FIG. 7, in which

existing mounting studs from a prior installation (if properly positioned) may be used
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or mounting holes are to be marked according the schematic depiction of mounting

dimensions for either mounting evaporator units for model BIII/BIV systems or for

model BV systems.

[0014] FIGS. 7A, 7B and 7C are a schematic depictions of additional installation
method steps for drilling through the roof of the truck body, enlarging the hole to
accommodate a fastener and forming hole to allow access to tighten a fastener at the

locations marked according to the dimensions provided in a selected one of the

patterns of FIGS. 6A, 6B, 6C, or 6D

[0015] FIG. 8 is a perspective view of a universal mounting bracket according to

one or more embodiments of the present invention.

[0016] FIG. 9 is a bottom plan view of a universal mounting bracket showing
relative dimensions and patterns for selected sets of evaporator mounting location

holes for several different available evaporator units according to one or more

embodiments of the present invention.

[0017] FIG. 10 is a top partial cutaway side view through a front portion of a truck
body rootf showing a universal evaporator mounting bracket secured to a truck body
roof and an evaporator unit secured to the universal evaporator mounting bracket

according to one or more embodiments of the present invention.

[0018] FIG. 11 is a schematic depiction of one embodiment of a fastener device for
mounting system for connecting an evaporator unit to a universal evaporator

mounting bracket according to one or more embodiments of the present invention.

[0019] FIG. 12 is a schematic depiction of one embodiment of a fastener device for

attaching a universal evaporator mounting bracket to a truck body roof according to

one or more embodiments of the present invention.

[0020] FIG. 13 is a partial cutaway top view through a front portion of a truck body
roof showing reinforcement structure for a mounting system for a universal

evaporator mounting bracket according to one or more embodiments of the present

invention.

(0021] FIG. 14 is a partial side cross-section view along a lateral centerline through

a front portion of a truck body roof showing reinforcement structure for a mounting

3
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system for a universal evaporator mounting bracket according to one or more

embodiments of the present invention.

10022] FIG. 15 is a partial side section view of the truck body roof of FIG. 14, at
90°, showing reinforcement structure for a mounting system for a universal evaporator

mounting bracket according to one or more embodiments of the present invention.

[0023] FIG. 16 is a partial side section view of an attachment device and support
structure for the truck body roof of FIG. 14 showing reinforcement structure and
attachment device for a mounting system for a universal evaporator mounting bracket

according to one or more embodiments of the present invention.

10024 ] FIG. 17 is a partially dimensioned bottom plan view of a universal

mounting bracket according to one or more embodiments of the present invention.

10025] FIG. 18 is an end view of the embodiment of the universal mounting

bracket of FIG.17 according to one or more embodiments of the present invention.

[0026] FIG. 19A 1s a perspective view of a universal mounting bracket according to

one or more embodiments of the present invention.

10027] FIG. 19B is an enlarge detail view depicting construction of cross members

welded to a brace member according to one or more embodiment of the present

invention.

DETAILED DESCRIPTION

10028] FIG. 1 shows a schematic depiction of installation for a prior art evaporator

unit for one of several commercially-available refrigeration systems (referred to for

convenience as model Al). A truck 10 with a truck body 11 is depicted with a
refrigeration system 12 having a compressor and condenser unit 13 and one or more
evaporators 15 and 16 for installation to the truck body roof 17 at an area 14 behind
the exterior mounted condenser unit 13 and in the cargo area 18. The preferred
manufacturer’s installation 1s to provide a preinstalled mounting plate 19 designed
with a provided and appropriately positioned set of mounting studs, specifically
positioned, sized and arranged in a particular pattern for mounting the particular

evaporator units 15 and 16 of the particular refrigeration system 12.



CA 02945833 2016-10-19

[0029] TABLE I provides written installation instructions and steps for a method of

installation of the prior art evaporator unit for the one of several commercially-
available retrigeration systems as depicted in FIG. 1. In the prior art example of
TABLE 1 there are 1nstallation recommendations, preferred installation method steps
61, 62,and 63 (with pre-installed support plates), and alternative installation method
steps 71, 72,73,74,775, 76 and 77 (without pre-installed support plates) for the one of

several commercially-available refrigeration systems as depicted in FIG. 1.

10030}

TABLE |

Important Installation Recommendations

IMPORTANT: The 1nterior ceiling of the cargo area must be able to adequately
support the weight of the [model Al] evaporators. ... Additional supports (installer

supplied) may be required.

Support Plates

[ The manutacturer of refrigeration unit model Al] recommends securely installing a

steel support plate with

mounting studs (installer supplied) directly to the truck's interior roof structure to
safely support the weight of the model Al evaporator prior to insulating and finishing

the cargo area. The support place should be correctly located to position the

evaporator a mimimum of 152 mm (6.00 in.) from the compartment front bulkhead

wall. This distance 1s required to allow access for refrigerant hose and drain hose

connections.

Preferred Installation Method

(with pre-installed support plates }
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IMPORTANT: Be sure to install the correct evaporator in each compartment. The

HOST evaporator has drain pan heater wires while the REMOTE evaporator does

not.

61. Remove the plastic cover from the evaporators.

02. Position the HOST evaporator onto (installer supplied) ceiling mounting studs in

the FROZEN COMPARTMENT.
* Install washers and locking nuts and tighten hardware securely.

63. Position the REMOTE evaporator onto (installer supplied) ceiling mounting
studs in the FROZEN COMPARTMENT.

* Install washers and locking nuts and tighten hardware securely. NOTE: The covers

for both evaporators will be 1nstalled later.
Alternative Installatioﬁ Method
(without pre-installed support plates)
/1. Locate and mark the center line (C/L) of the interior compartment ceiling.

/2. Mark a line a minimum of 152 mm (6.00 1n.) from the interior bulkhead. NOTE:
This distance 1s required to allow access for refrigerant hose and drain hose

connections.

73. Position each evaporator: up to the ceiling and mark the location of the four

mounting holes. NOTE: Be sure the evaporator's air outlet is facing the correct

direction for proper airflow.

/4. Drill four 5 mm (0.472 in.) mounting boles into the ceiling and loosely install the

supplied 114" lag bolts and washers.
75. Remove the plastic cover from the evaporators.

76. Apply RTV silicone adhesive sealant (installer supplied) per the RTV

manufacturer's instructions to the top surface area of the evaporator.

7'7. Position the evaporator onto the mounting hardware in the ceiling and band

tighten bolts securely. NOTE: The evaporator covers will be installed later.



[0031]

[0032]

[0033]

[0034]

CA 02945833 2016-10-19

FIG. 2 shows a schematic depiction of size, shape and positioning of a set of
mounting holes 20a, b, ¢, and d as defined by the unique dimensions “21C” and
“21D” of the particular prior art evaporator unit of FIG. 1, for the pre-installed
support plate or for installation particularly requiring forming mounting holes in the
roof to the truck body to fit the particular prior art evaporator unit according to the

methods of installation indicated in TABLE 1.

F1G. 3 shows a schematic depiction of installation for a prior art evaporator
unit for one of several commercially-available refrigeration systems (referred to for
convenience as model All). A truck 10 with a truck body 11 is depicted with a
refrigeration system 22 having a compressor and condenser unit 23 and one or more
evaporators 25 for installation to the truck body roof 17 at a mounting area 24 behind
the exterior mounted condenser unit 23 and 1n the cargo area 18. The preferred
manufacturer’s 1nstallation 1s to provide a pre-installed mounting plate 29 designed
with a provided and appropriately positioned set of mounting studs, specifically
positioned, sized and arranged 1n a particular pattern for mounting the particular
evaporator unit 25 of the particular refrigeration system 22. In the alternative method
the one or more evaporators 25 are mounted by marking and drilling mounting holes
27a, b, ¢, and d at the appropriate mounting area 24 corresponding to the size, shape

and location of corresponding holes as defined for the particular evaporator 25.

TABLE II provides written installation instructions and steps for the method
of installation of the prior art evaporator unit for the one of several commercially-
available retfrigeration systems as depicted in FIG. 3. In the prior art example of
TABLE II there are 1nstallation recommendations, preferred installation method steps

31, 82, and 83 (with pre-installed support plates), and alternative installation method
steps 91, 92, 93, 94, 95, 96, 97 and 98 (without pre-installed support plates) for the

one of several commercially-available refrigeration systems 22 as depicted in FIG. 3.

TABLE 11

Installation — [model AIl] Evaporator Single Temperature Systems
7
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Important Installation Recommendations

IMPORTANT: The interior ceiling of the cargo area must be able to adequately
support the weight of the model AIl evaporator. .... Additional supports (installer
supplied) may be required. Support Plates [The manufacturer of model Allj
recommends securely installing a steel support plate with mounting studs (installer
supplied) directly to the truck's interior roof structure to safely support the weight of
the model AII evaporator prior to insulating and finishing the cargo area The support
plate should be correctly located to position the evaporator a mintmum of 152 mm
(6.00 in.) from the compartment front bulkhead wall. This distance is required to

allow access for refrigerant hose and drain hose connections. Preferred Installation

Method (with pre-installed support plates)

81. Remove the plastic cover from the evaporator.

82. HEAT OPTION ONLY - Position the accumulator assembly at the rear of the
evaporator * Connect the 7/8" tube to the mating tube inside the evaporator. * Secure
the accumulator to the rear of the evaporator with supplied hardware and tighten
securely. 83. Position the evaporator onto 1nstaller supplied) mounting studs. * Install
swashers and locking nuts and tighten hardware securely. NOTE: The evaporator

cover will be installed later. Alternative Installation Method (without pre-installed

support plates)
91. Remove the plastic cover from the evaporator.

02. HEAT OPTION ONLY - Position the accumulator assembly at the rear ot the
evaporator: Connect the 7/8" tube to the mating tube inside the evaporator. Secure the

accumulator to the rear of the evaporator with supplied hardware.

93. Locate and mark the center line (C/L) of the interior compartment ceiling.

94. Mark a line a minimum of 152 mm (6.00 1n.) from the interior bulkhead. NOTE:

This distance is required to allow access for refrigerant hose and drain hose

connections.
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95. Position the evaporator up to the ceiling .and mark the location of the four

mounting holes. NOTE: Be sure the evaporator's air outlet is; facing the correct

direction for proper airtlow.

96. Drill four 5 mm (0.472 in.) mounting boles into the ceiling and loosely install the

supplied 1/4" lag bolts and washers.

97. Apply RTV silicone adhesive sealant (installer supplied) per the RI1V

manufacturer's instructions to the top surface area of the evaporator.

98. Position the evaporator onto the mounting hardware in the ceiling and hand

tighten bolts securely. NOTE: The evaporator cover will be installed later.

[0035] FIG. 4 shows a schematic depiction of the unique dimensions “31C” and
“31D” of the particular prior art evaporator unit 25 of FIG. 3, for the pre-installed
support plate 29 or for installation requiring particularly forming mounting holes 27a,
b, c and d in the roof 17 of the truck body 11 to fit the particular prior art evaporator
unit 25 according to the methods of installation indicated in TABLE 1I.

[0036] FIG. 5 is a schematic depiction of installation for a prior art evaporator units
for several commercially-available refrigeration systems (reterred to for convenience
as models BIII & BIV and BV). It may be understood that while a plurality of models
are schematically indicated in FIG. 5 as examples, a typical configuration with
multiple evaporator units in a single refrigerated truck body will likely provide all of

the same types of evaporator untts in the single truck body.

[0037] FIGS. 6A, 6B, 6C, and 6D provide the particular dimenstons for mounting
prior art evaporator units 35, 40 and 50 for the one or more of the several
commercially-available refrigeration systems models BIII & BIV and BV, as depicted

generally in FIG. 5. A portion of written installation instructions and steps for the
method of installation of the prior art evaporator units generally applicable for the one
or more of the several commercially-available refrigeration systems of FIG. 5 and
with specific mounting dimensions in FIGS. 6A, 6B, 6C, and 6D has been provided

by the manufacturer as follows: “Remove evaporator access panels. If the box has

9
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mounting studs, fasten the evaporator using supplied hardware; otherwise, mark the
mounting holes as indicated above (depending on unit model). Leave a minimum of

6" (150mm) between the box wall and the rear of the evaporator.”

[0038] Steps of the prior art mounting method instructions are further provided by
the manufacturer as depicted in FIGS. 7A, 7B, and 7C.

(0039] According to the installation method step schematically in FIG. 7A the
instructions indicate as follows: “From the inside of the box, drill 4 holes completely

through the rooft of the vehicle using a 7/32" (5mm) drill bit.”

10040 ] According to the installation method step schematically in FIG. 7B the
instructions indicate as follows: “From the inside of the box, step drill only through

the nside skin of the vehicle using a 12" (12.5mm) drill bit.”

[0041] According to the installation method step schematically in FIG. 7C the
instructions indicate as follows: “From the outside of the box, use a 7/8" (22mm)

hole saw to drill the outer roof of the box and the insulating foam. CAUTION: Make

certain NOT to drill all the way through the roof. The 2" (12.5mm) hole in the inside

skin of the vehicle must remain intact.”

10042 ] According to the prior art installation steps as indicated above, existing
mounting studs from a prior installation (if properly positioned) may be used.
Alternatively, 1n an original installation or new model of evaporator unit installation,
mounting holes are to be marked according the schematic depiction of mounting hole
dimensions indicated i FIGS. 6C as the dimension 36C and 36D for either mounting

evaporator units for systems models BIIl & BIV. For mounting the evaporator unit

for BV systems mounting holes are to be marked with mounting dimensions indicated

in FIG. 6D as dimensions 51C and 51D.

[0043] Following the marking of the mounting hole positions, that are each
different depending upon the model of the refrigeration unit, FIGS. 7A, 7B, and 7C
taken together provide additional installation method steps. Step 52 of FIG. 7A for

drilling through the roof, step 53 of FIG. 7B for forming a fastener hole at the
locations marked according to the dimensions provided in FIGS 6C and 6D, and step

54 of FIG. 7B for forming an access opening for securing a fastener.

10
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Thus, it has been discovered by the applicants there 1s a variation 1n

mounting dimensions for different commercially-available refrigeration units.
Installation of such varied evaporator units according to the prior art often requires
particularly different arrangements, spacing and location of mounting holes for
different types of commercially-available evaporator units for truck body
refrigeration systems. Such different refrigeration systems having differently sized

and configured evaporator units with differently dimensioned mounting hole

positions.

FIG. 8 shows a perspective view of a universal mounting bracket 100

according to one or more embodiments of the present invention.

According to one or more embodiments, the present invention 1s useful to
provide a universal mounting bracket 100 in one or more embodiments configured
so that one or more universal mounting bracket can be used to mount a plurality of
different evaporator units without re-configuring and without re-forming the
mounting holes for each different commercially-available model of refrigeration
unit. The novel universal mounting bracket is also usetful to permit engagement with
appropriately positioned structural reinforcing support 1n a truck body. The
reinforcement structure 1s positioned the same tor supporting the universal mounting

bracket connected to any of the plurality of different evaporator units that may be

connected to the universal mounting bracket.

According to one or more embodiments, using the evaporator mounting

bracket 100 and system, as depicted in FIGS. 8 and 9, allow an 1installer to utilize a

single design and shape for a universal mounting bracket 100 that includes multiple

options for the evaporators that may be mounted and supported by built-in root
reinforcements when installing a refrigeration unit in a truck body or trailer. The
disclosed universal evaporator mounting bracket 100 provides standardization of the
mounting of any of a plurality of evaporator units to a common mounting bracket that
interfaces with the roof reinforcements. This standardization for the installation by
the installer also permits the user of the refrigerated truck body with flexibility to
subsequently install a difterent refrigeration system 1f needs change over time, such as

changes in cooling capacity, pricing or availability of commercially refrigeration

systems.

11
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10048] According to one or more embodiments of the universal mounting bracket
100 and system, the added flexibility as to which refrigeration units may be mounted
also gives truck dealers the ability to stock one or more truck bodies with the
universal mounting bracket and system installed. Upon receiving an order from a
customer for a particular commercially available refrigeration unit or one with
particular desired features or capabilities, the dealer may take the truck body from
stock and install any of a number of available refrigeration systems as desired by
customers and to meet the needs of such different customers. This may be done
efficiently and without having to wait for a custom made truck body to be
manufactured for particular customer purposes, customer needs or customer
preferences. The dealer can provide the options to the customer and fulfill them
without requiring a special custom order for the truck body as is currently required to
provide the truck body with appropriate structure and mounting brackets for the

particular refrigeration system option chosen by the customer.

10049 ] In one or more embodiments, with reference to FIGS. 8 through 19A
and19B, and in conjunction with the description provided herein, one or more
embodiments of the invention may be understood. A universal mounting system for
an evaporator unit of a refrigeration system in a truck body provides for mounting any

one of a selected number of currently available evaporator units.

10050] In one or more embodiments, the universal mounting system comprises a
universal mounting bracket 100 with a construction as described herein. With
reference to an embodiment depicted in FIG 9, the universal mounting bracket 100
includes a pair of spaced-apart, truck mounting brace members 121 and 122. A
plurality of cross members 123, 124, 125, 126, 127 and 128, according to an
embodiment depicted in FIG. 9, are rigidly secured between the mounting brace

member 121 and 122. A set of brace-to-truck body attachment devices 132a, 132b,
132b, and 132d, such as fasteners or holes for receiving fasteners, are formed at

predetermined brace attachment locations on the mounting bracket brace members.
The attachment locations are predetermined corresponding to truck body attachment
positions at which reinforcement structure is located in or on the truck body. Thus,
the plurality of brace attachment devices, such as sets of fasteners or holes for

rece1ving fasteners depicted generally as connection devices are formed at the truck

12
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body attachment positions corresponding to the predetermined attachment locations
on the brace members of the universal mounting bracket for attachment of the
universal mounting bracket to the truck body. A plurality of selected sets of
evaporator connection devices, such as fasteners or holes for fasteners depicted
generally as evaporator connection devices sets 143, 145, 147 and 149, each including
the sets of fasteners or holes for receiving fasteners 143a-c, 145a-d, 147a-d, 149a-d,,
are formed on one or more of the brace members and/or on one or more of the cross
members, wherein each one of the plurality of sets of evaporator connection devices 18
formed at a corresponding one of a plurality of different sets of evaporator mounting
positions defined by at least one of a plurality of ditfferent a connection arrangements,
each evaporator connection arrangement corresponding to one of a plurality of
different commercially-available evaporator units for refrigerated truck body

refrigeration systems.

[0051] For example, each connection arrangement of evaporator unit fastening
devices may be formed in a pattern of fastener devices or fastener holes established
for a particular commercially-available evaporator unit according to the size, shape,
design, construction or other factors considered by the manufacturers of the available
evaporator units. For example, a rectangular pattern of connections holes may be
provided at the corners of a commercially-available evaporator unit and thereby
define the pattern and the positions of all of the connection holes or devices for the
particular evaporator unit. The universal evaporator mounting bracket 1s provided
with fastening devices or holes arranged 1n a plurality of such patterns, each pattern to
match a different one or more of a plurality of available evaporator units. For

example, a set of connection holes in a rectangular pattern of connection holes, with a

connection hole located at each of four corners to define the connection positions and
pattern for connection of the universal mounting device to a particular evaporator. A
different sizes and shapes of rectangular patterns or another shape patterns will define

the position of the sets of holes for other available evaporator units.

[0052] FIG. 9 shows a bottom plan view of a universal mounting bracket 100
according to one or more embodiments. The universal mounting bracket 100
comprises a pair 120 of brace members 121 and 122. A plurality of cross members

123, 124, 125, 126, 127, and 128 are rigidly secured between the pair of braces 121

13
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and 122. The braces are provide with attachment devices 130a, 130b, 130c, and 130d,
such as holes through which fasteners may be fastened, at predetermined attachment
locations 132a, 132b, 132c, and 132d. The same universal mounting bracket
attachment locations 132a, 132b, 132c, and 132d may be used for any of the plurality
of evaporator units to be mounted. As will be explained with reference to FIGS. 13-
19A &19B, the attachment locations may usefully correspond to truck body
reinforcement positions 232a, 232b, 232c, and 232d (not shown in FIG. 9, see FIGS.

13).

According to one or more embodiments of the present invention, the
selected sets 143, 145, 147 and 149 of evaporator connection devices, such as holes,
are formed at different connection locations for different available evaporator units
(for example commercially-available evaporator units 15, 25, 35, 40 and 50 of FIGS.
1&2, FIGS. 3&4, and FIGS. 5 & 6A-6D). Thus, the universal mounting bracket
uniquely provides for mounting any of a plurality of selected evaporator units 15, 25,
35, 40 and 50, to single configuration universal mounting bracket 100. A plurality
arrangements or patterns of connection devices generally referred to by reference
numeral 140, such as connection holes for accommodating fasteners, are provided at a
plurality of predetermined sets of connection locations 143, 145, 147 and 149 on one
or more of the brace members 121 and 122 and/or on the cross members 123, 124,
125, 126, 127, and 128. The sets of connection locations 143, 145, 147 and 149
correspond to the size, shape and dimensions of the connection positions for the

commercially-available evaporator units for which the universal mounting bracket is

designed.

In the embodiment depicted in FIG. 9 the individual connection locations of
the sets 143, 145, 147 and 149 of connections devices at different connection

locations. The connections devices for the commercially-available model indicated in
FIGS. 1&2 are indicated by reference numbers 143a, 143b, 143c¢ and 143d. The

connections devices for the commercially-available model indicated in FIGS. 3&4 are
indicated by reference numbers by reference numbers 145a, 145b, 145¢ and 145d.

The connections devices for the commercially-available model indicated in FIGS.

5&6C are indicated by reference numbers 147a, 147b, 147c and 147d. The

14
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connections devices for the commercially-available model indicated in FIGS. 5&6D

are indicated by reference numbers 149a, 149b, 149c and 149d.

[0035] FIG. 10 shows a partial cutaway side view through a top front portion of a
truck body rootf showing a universal evaporator mounting bracket 100 secured to a
truck body 110 at the roof 160 and an evaporator unit 150 is connected to the
universal evaporator mounting bracket which is attached to the truck body 110 at roof

160 according to one or more embodiments of the present invention;

10056] The novel universal evaporator mounting bracket 100 utilizes a variety of
mounting points (see FIG. 9) to interface with the selected most commonly used two-
piece refrigeration systems for truck bodies and trailers. A two-piece refrigeration
system typically has the condenser (one piece) located on the exterior of the truck
body, such as on the front of a truck body, and an evaporator unit (another piece)
located on the 1nterior of the truck body, such as on the roof of the cargo area of the

truck body.

[0057] FIG. 11 shows a schematic depiction of one embodiment of a connection
device 132 for connecting an evaporator unit referred to generally as 150 (although it
will be understood based upon this disclosure that evaporator unit 150 could be any of
a number of selected commercially available evaporator units as discussed herein) to a
universal evaporator mounting bracket 100 according to one or more embodiments of
the present invention. In this embodiment the connection device may include a bolt
152, a washer 153, a connection portion 154 of the mounting bracket, one or more
reinforcing washers 155 and 156 and a nut 152, all aligned along axis 151 with a

fastener device represented generally the fastener and receiving hole 132.

[00538] According to the inventive installation method, the universal evaporator
mounting bracket 100 1s designed to be connected to virtually any make and model
evaporator unit selected from the available commercial refrigeration systems. Once
the evaporator unit 150 1s connected to the universal mounting bracket 100, the
combined bracket and evaporator unit is then lifted and attached, such as by using
fasteners, to the truck body 110 corresponding generally to a truck body as in FIGS 1,
3 and 5. In the embodiment depicted in FIG 10 the universal bracket 100 is attached

to the roof 160 of the truck body 110, at the predetermined attachment positions.
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10059] FIG. 12 shows a schematic depiction of an alternative one embodiment of
an attachment device for attaching a universal evaporator mounting bracket to a truck
body roof 160 in which a threaded stud 162 is provided at the attachment locations for

the attachment devices 140 in the universal mounting bracket 100 according to one or

more embodiments of the present invention.

10060 ] According to one or more embodiments the attachment positions correspond
to reinforcement positions at which truck body reinforcement structure is located in
advance of the evaporator installation. The reinforcement structure may be better
understood with reference to FIGS. 13-16. Usefully, the reinforcement structure is
formed 1n or on the roof at reinforcement positions at the roof inside of the cargo
area of the truck body. Mounting the evaporator unit on the roof inside the cargo
area provides cooling circulation down over the cargo without interfering with floor
area and side space that may define the carrying capacity. According to one or more
embodiments of the invention the concept of a universal mounting bracket usefully
allows the truck body roof to be reinforced at the proper locations for mounting to
the universal evaporator mounting bracket. This usefully provides sufficient
strength 1n the truck body roof to support any of the commercially-available

evaporator units for which sets of evaporator mounting holes are provided.

10061} FIG. 13 shows a partial cutaway top view through a front portion of a truck
body root showing reinforcement structure for a mounting system for a universal
evaporator mounting bracket according to one or more embodiments of the present

invention. The front of the mounting bracket

[0062] FIG. 14 shows a partial side section view through a front portion of a truck

body 110 roof 160 showing reinforcement structure 232 for a mounting system for a
universal evaporator mounting bracket according to one or more embodiments of the

present invention.

[0063] FIG. 15 shows a partial side section view at 90°, through a portion of the
truck body roof 160 of FIG. 14 showing reinforcement structure 134 for a mounting

system for a umversal evaporator mounting bracket according to one or more

embodiments of the present invention.
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[0064 ] FIG. 16 shows a partial side section view through the reinforcing structure
232 of FIG. 14 showing reinforcement structure and fastening device for a mounting
system for a universal evaporator mounting bracket according to one or more

embodiments of the present invention.

[0065] One or more embodiment of the inventive universal evaporator mounting
bracket 100 can be made from a variety of materials based on the truck owner’s needs
and requirements. The construction of the universal evaporator mounting bracket 100
according to one or more embodiments may be understood with reference to FIGS 17,
18, 19A and 19B. For example, metal material such as aluminum or steel may be used
to form the universal bracket 100. The side braces members 120 and cross brace 123,
124, 125, 126, 127 and 128 may also be made of such metal materials which may
usefully provide sufficient strength and durability for the mounting bracket to secure
the evaporator unit to the truck body. Metal material may also be usetul to allow both
a low profile construction and manufacturing using cost-effective techniques, such as
forming brace members by cutting lengths of extruded or rolled metal channels,
welding the cross brace members to the mounting brace members, and drilling holes
for fasteners at the various sets of predetermined mounting locations, without

significant weakening of the mounting bracket structure by the hole drilling.

[0066] FIG. 17 shows a partially dimensioned bottom plan view of a universal

mounting bracket according to one or more embodiments of the present invention;

[0067] FIG. 18 shows an end section view of a universal mounting bracket

according to one or more embodiments of the present invention;

[0068] FIG. 19A shows a perspective view of a universal mounting bracket

according to one or more embodiments of the present invention,

[0069]  FIG. 19B shows an enlarge detail view depicting construction of a cross
member welded to a brace member according to one or more embodiment of the

present invention;

[0070] While the invention has been described with respect to a limited number of
embodiments, those skilled in the art, having benefit of this disclosure, will appreciate

that other embodiments can be devised which do not depart from the scope of the
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invention as disclosed herein. Accordingly, the scope of the invention should be

limited only by the attached claims.
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CLAIMS

What 1s claimed 1s:

1. A universal mounting bracket for an evaporator unit of a refrigeration system 1n a truck
body, the universal mounting bracket comprising:

a pair of spaced apart brace members;

a set of bracket-to-truck body attachment devices, wherein the bracket-to truck body
attachment devices are located at predetermined attachment locations on the
pair of brace members;

a plurality of cross members rigidly secured between the brace members;

a plurality of sets of evaporator connection devices, wherein each set of the plurality
of evaporator connection devices are at a plurality of locations on one or more
of the brace members and cross members corresponding to each of a plurality
of connection positions defined by different commercially-available

refrigeration system evaporator units.

2. The universal mounting bracket of claim 1, comprising:
reinforcement structures at positions in the truck body corresponding to the
predetermined locations on the pair of mounting brace members of the
universal mounting bracket for supporting the universal mounting bracket
attached to the truck body; and
wherein the attachment devices engage the reinforcement structures to attach the

universal mounting bracket to the truck body.

3. The universal mounting bracket of claim 2, wherein the reinforcement structure at
positions 1n the truck-body are at position in a roof of the truck body and the attachment

devices engage the reinforcement structure to attach the universal mounting bracket to the

roof of the truck body:

4. A universal mounting system for mounting a refrigeration unit evaporator to a roof of a
truck body, the universal mounting system comprising:
a universal mounting bracket including a pair of spaced-apart brace members;

reinforcement structures at predetermined posttions in the roof of the truck body;
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a set of brace-to-truck body attachment devices formed at predetermined bracket-
attachment locations on the brace members, wherein the predetermined
bracket- attachment locations correspond to the one or more predetermined
positions of the reinforcement structures in the roof of the truck body, so that
the set of brace-to-truck body attachment devices engage with and are
supported by the reinforcement structures;

a plurality of cross members rigidly secured between the brace members:

a plurality of sets of evaporator connection devices at predetermined connections
locations on one or more of the brace members and the cross members,
wherein each one of the plurality of sets of evaporator connections devices is
located at a corresponding one of a plurality of different sets of evaporator
connection positions, wherein the evaporator connection locations of each set
ot evaporator connections devices are defined by one of a plurality of different
sets of a connection positions corresponding to one of a plurality of different
commercially-available evaporator units for refrigerated truck body

refrigeration systems.

5. The universal mounting system for mounting a refrigeration unit evaporator to a roof of a
truckbody of claim 4, wherein:
the set of brace-to-truck body attachment devices formed at predetermined bracket-
attachment locations on the spaced-apart brace members comprise attachment
holes formed through the spaced-apart brace members by which fasteners are
engageable through the attachment holes; and
the plurality of sets of evaporator connection devices at predetermined connections
locations on one or more of the spaced-apart brace members and the cross
members comprise connection holes formed through the spaced-apart brace
members and the cross members by which fasteners are engageable through

the connection holes.

6. A method for mounting a selected one of a plurality of differently configured evaporator
units of refrigeration systems in a truck body, the method of for mounting comprising:
forming a universal mounting bracket including:

a pair of spaced apart brace members;
20
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a set of bracket-to-truck body attachment devices, wherein the bracket-to truck
body attachment devices are located at predetermined attachment locations on
the pair of brace members;
a plurality of cross members rigidly secured between the brace members:
a plurality of sets of evaporator connection devices, wherein each set of the
plurality of evaporator connection devices are at a plurality of locations on one
or more of the brace members and cross members corresponding to each of a
plurality of connection positions defined by the plurality of different
commercially-available refrigeration system evaporator units;

connecting the universal mounting bracket to the selected one evaporator unit with
one of the plurality of sets of evaporator connection devices having connection
posttions defined for the selected one evaporator unit of the plurality of
ditterent commercially-available refrigeration systems; and

attaching, to the roof of the truck body, the universal mounting bracket with the
selected refrigeration unit connected to it, at predetermined attachment
locations that are the same for any of the selectable plurality of commercially

available refrigeration units.

7. 'The method of Claim 6, further comprising;
reinforcing structures of the roof of the truck body at locations for reinforcement at
predetermined positions in the roof of the truck body corresponding to the
predetermined attachment locations on the pair of brace members of the
formed universal mounting bracket, wherein during the step of attaching the
mounting bracket to the roof of the truck body the attachment devices are
attached so that the predetermined attachment locations on the brace members
correspond to the one or more predetermined positions of the reinforcement
structures 1n the roof of the truck body and the set of attachment devices

engage with and are supported by the reinforcement structures.
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