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MODULAR AIR GRILL ASSEMBLY

BACKGROUND

1. Field of the Invention

[0001] Present embodiments relate to a modular air grill assembly for a recreational
vehicle (RV), building or marine use. More specifically, present embodiments relate
to a modular air grill assembly for use with an air conditioning system of an RV,
building or other marine structure having an exterior AC unit and an air grill disposed

on an interior surface of a ceiling.

2. Description of the Related Art

[0002] “Recreational vehicle” generally refers to mobile home, motor homes, travel
trailers, fifth wheels, recreational vans and the like. RVs, boats and some static
building structures utilize ducting systems which pass between the roof and ceiling
structure of the building, RV or water craft, for example. An air conditioning unit is
typically disposed on a roof of the RV and duct passes between the ceiling and roof
line to various registers disposed about the RV, water craft or building. The ducts are
disposed to move air throughout the RV, for example, so as to discharge conditioned
air into various areas and/or rooms. These systems are typically designed to cool the

various areas equally.

[0003] However, when first starting an RV, for example, after a long period of non-use, it
is often desirable to cool a particular area of the RV where occupants may be primarily
located. This may include, but is not limited to, a primary living space or galley of the
vehicle. Since air conditioning systems for RVs are designed to cool the interior of the
vehicle equally, existing systems do not allow a particular area to be cooled more
rapidly than other areas. One option is to provide an air conditioning unit capable of
quickly cooling the entire interior of the recrcational vehicle. However, weight and
size limitations preclude such use, generally, from being effectively implemented into

an RV usage.
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[0004]  Accordingly, it would be desirable to overcome these and other deficiencies with
cooling systems for RVs, watercraft and other static structures to cool a specific area
rapidly in one scenario while in an alternate scenario, providing equal cooling

throughout the entire vehicle or structure.
SUMMARY

[0005]  According to at least an embodiment, there is provided a modular air grill
assembly for use with an air conditioning system, having a roof-mounted air
conditioning unit, comprising: a ceiling template configured to be mounted at a ceiling
opening of a recreation vehicle (RV), said ceiling opening defining a lower boundary
of a plenum extending between said ceiling and said roof, said plenum defining a flow
communication path between said air conditioning unit and said lower boundary; said
ceiling template having a first opening, a second opening and a divider wall, said first
opening being in fluid communication with a supply of said air conditioning unit and
said second opening being in fluid communication with a return of said air
conditioning unit; a modular air grill disposed at said ceiling over said plenum and
engaging said ceiling template, said modular air grill having a first opening
corresponding to said first opening of said template and a second opening
corresponding to said second opening of said template; a first modular register having
a movable louver which is positionable in said modular air grill corresponding to said
first opening of said modular air grill and a modular blank which is positionable in said
modular air grill corresponding to said first opening of said modular air grill, said first
modular register and said modular blank being interchangeably mounted in said

modular air grill.

[0006]  According to some embodiments, a modular air grill assembly for use with an air *
conditioning system, having a roof-mounted air conditioning unit, comprises, a ceiling
template capable of mounting at a ceiling opening of an RV, the ceiling opening
defining a lower boundary of a plenum extending between the ceiling and the roof,
said plenum defining a flow communication path between said air conditioning unit
and said lower boundary, the ceiling template having a first opening, a second opening
and a divider wall, the first opening being in fluid communication with a supply of the

2
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air conditioning unit and the second opening being in fluid communication with a
return of the air conditioning unit, a modular air grill disposed on the ceiling over the
plenum and engaging the ceiling template, the modular air grill having a first opening
corresponding to the first opening of the template and a second opening corresponding
to the second opening of the template, a first modular register which is positionable in
the modular air grill corresponding to the first opening of the modular air grill and a
second modular blank which is positionable in the modular air grill corresponding to
said first opening of said modular air grill. The modular air grill assembly, the first
modular register and the second modular blank being disposed generally perpendicular
to air flow from the supply. The modular air grill assembly, the first modular register
and the modular blank being disposed on a supply side of the plenum. The modular air
grill assembly further comprising a modular return register. The modular air grill
assembly further comprises a plurality of locking elements extending from the modular
return register, from the first modular register and said second modular blank. The
modular air grill assembly further comprising a feature module disposed in one of the
modular return registers, the modular blank and the first modular register. The
modular air grill assembly wherein the features include at least one of communications
feature, a light, a motion sensor, a motion sensor with light, an inscct repellent matcrial
and an air purifier or freshener. The modular air grill assembly wherein the
communication feature includes Bluetooth communications. The modular air grill
assembly wherein the communication feature includes an electronic control panel. The
modular air grill assembly wherein the communication feature includes an FM
transmitter. The modular air grill assembly further comprises a plurality of hidden
screw tabs covered by a first modular return register and one of the first modular
register and the blank. The modular air grill assembly further comprises a plurality of
louvers integrally molded in the first modular register. The modular air grill assembly
wherein the first modular register is molded of a plastic material. The modular air grill
assembly wherein the modular air grill is generally planar with a flange about a

periphery thereof.

[0007] According to other embodiments, the modular air grill assembly comprises a

template assembly including a base and at least one upstanding portion defining a
3
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supply side and a return side, the base including a supply opening and a return
opening, a modular air grill including a frame having a supply side and a return side
corresponding to the supply and return sides of said template assembly, a first modular
grill interchangeable with a second modular blank, the first modular grill and second
modular blank positionable to cover the supply side of the frame, the first modular grill
having a plurality of louvers to allow fluid flow therethrough, the blank being solid to
preclude fluid flow therethrough, the modular air grill assembly further comprising a
return register on a return side of the frame. The modular air grill assembly wherein the
first modular register is molded of a plastic material. The modular air grill assembly
further comprising a plurality of louvers integrally molded in the first modular register.
The modular air grill assembly wherein the first modular grill is sealed when the
plurality of louvers are closed. The modular air grill assembly wherein said modular

air grill is generally planar with a flange about a periphery thereof.

[0008] All of the above outlined features are to be understood as exemplary only and
many more features and objectives of the modular air grill assembly may be gleaned
from the disclosure herein. Therefore, no limiting interpretation of this summary is to
be understood without further reading of the entire specification, claims, and drawings

included herewith.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order that the embodiments may be better understood, embodiments of modular
air grill assembly will now be described by way of examples. These embodiments are
not to limit the scope of the claims as other embodiments of modular air grill will
become apparent to one having ordinary skill in the art upon reading the instant
description. Non-limiting examples of the present embodiments are shown in figures

wherein:

[0010] F1G. I is a perspective view of a recreational vehicle according to present

embodiments;

[0011] F1G. 2 is a side section view of the interface between the RV and air conditioning

system;
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[0012] FIG. 3 is a bottom view of a portion of the air conditioning system;

[0013] FIG. 4 is an exploded isometric view of a modular air grill assembly according to

one embodiment;

[0014] FIG. 5 is an exploded isometric view of a modular air grill assembly according to

a second embodiment;

[0015] FIG. 6 is an assembly bottom view of the modular air assembly according to the

second embodiment of FIG. 5;

[0016] FIG. 7 is an assembled bottom view of the modular air assembly according to the

first embodiment of FI1G. 4; and,

10017] FIG. 8 is an exemplary side section view with various feature options depicted

schematically.
DETAILED DESCRIPTION

[0018] It is to be understood that the modular air grill assembly is not limited in its
application to the details of construction and the arrangement of components set forth
in the following description or illustrated in the drawings. The assembly is capable of
other embodiments and of being practiced or of being carried out in various
ways. Also, it is to be understood that the phraseology and terminology used herein is
for the purpose of description and should not be regarded as limiting. The use of

9 &

“including,” “comprising,” or “having” and variations thereof herein is meant to
encompass the items listed thereafter and equivalents thereof as well as additional
items. Unless limited otherwise, the terms “connected,” “coupled,” and “mounted,”
and variations thereof herein are used broadly and encompass direct and indirect
connections, couplings, and mountings. In addition, the terms “connected™ and
“coupled” and variations thereof are not restricted to physical or mechanical
connections or couplings.

[0019] Referring now in detail to the drawings, wherein like numerals indicate like
elements throughout several views, there are shown in Figures | through 8 various

embodiments of a modular air grill assembly which has modular parts to provide for

quick cooling for a specific area according to one embodiment and equal dispersion of

5
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conditioned air in a second embodiment. The modular parts are interchangeable to

provide for the first and second scenarios.

[0020] Referring now to FIG. 1, a perspective view of a recreational vehicle 10 is
depicted. As used herein, the term “recreational vehicle” refers to mobile homes,
motor homes, travel trailers, fifth wheels, recreational vans and the like. It should also
be understood by one skilled in the art that the instant embodiment may be utilized
with stationary structures having roof-mounted air conditioning units and air
conditioning ducts extending through the ceiling area of the structure. Likewise, the
embodiments of the instant disclosure are also suitable for use in various water crafts
having exterior air conditioning units and duct work passing through cavities or spaces
between the roof and ceiling. The depicted RV 10 includes a drive and transmission,
not shown, as well as a sidewall 12 and a roof 14. Alternatively however, the RV may
be in the form of a non-powered, pull-behind camper, non-mobile structures, and

watercraft.

[0021] An air conditioning system 20 includes an air conditioning unit 22 disposed on the
roof 14 and ducting 70 below the roof 14 but above the ceiling below to provide
conditioned air to the interior of the vehicle 10. The air conditioning unit 22 may be
mounted in a variety of fashions, including but not limited to, fasteners passing
through the roof 14 through structural members, for example members 21 (FIG. 2) or

through a template as discussed further herein.

[0022] On the roof 14 of the RV 10, a portion of the air conditioning system 20 is
depicted. An air conditioning unit 22 is positioned along the roof line in at least one
position. According to the instant embodiment, two air conditioning units 22 are
utilized in two scparate locations to provide conditioned air to the interior of the RV
10. The interior may be a single zone or may be broken up into various zones. The air
conditioning unit 22 feeds a duct system 70 which is depicted in broken line. The duct
system 70 includes, according to the instant embodiment, a first duct 72 which runs in
a longitudinal direction parallel to the longitudinal axis of the vehicle 10 and a second
parallel duct 74 which is parallel to the first duct on the opposite lateral side of the

vehicle. These ducts 72, 74 are in fluid communication with the air conditioning units

6
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22 so that interior air is conditioned by the units 22 and supplied or discharged to the
interior of the vehicle to dehumidify the air therein. The air conditioning units 22 will
be known to one skilled in the art and may include various models including, but not
limited to, any of the Dometic Brisk, Penguin or High Performance series of air
conditioning units, available from Dometic, Corp. having headquarters in Louisville,
Kentucky. The first and second ducts 72, 74 may be formed of various configurations,
cross-sections and may include more than two ducts in a variety of configurations. As
described further herein, the first and second ducts 72, 74 are joined by central ducts
73 to define two H-shaped patterns for the air conditioning system 20. Additionally,
while two air conditioning units 22 arc shown, it is well within the scope of the present
disclosure that a single air conditioning unit is utilized or more than two units be
utilized. Such number will be a design characteristic based on the load capability of

the air conditioning unit and the volume of the vehicle 10 being cooled.

[0023] Referring now to FIG. 2, a side section view of a portion of the air conditioning
system 20 is depicted. The air conditioning system 20 is shown including one air
conditioning unit 22 positioned on the roof 14. Spaced beneath the roof 14 is a ceiling
16 which defines an upper interior boundary of the vehicle 10. The roof 14 and the
ceiling 16 may be separated by a plurality of ceiling supports 21 which may be formed
of metal, wood, structural composites, or other known materials. The ceiling supports
21 also define a boundary of the plenum 76. A portion of the plenum 76 is in flow
communication with the duct 73 (FIG. 1) and more particularly, a supply side 76a of
the plenum 76 is in flow communication with the duct 73 while the return side of the
plenum 76b is isolated from the duct 73. The ceiling supports 21 may also define the
plenum 76 or alternatively the plenum 76 may be defined in part or in whole by sheet
metal ducting. Additional structures may be utilized such as sheet metal, flexible foil
or other material with some type of support structure or other material that may define
the ducts 72, 74, 73 (FIGS. 1, 3) or the plenum 76. The ceiling 16 includes an opening
24 allowing flow communication with the interior of the vehicle. Along the roof 14 is
a roof opening 17. The roof opening 17 allows for communication between the air
conditioning unit 22 and the plenum 76. The plenum 76 is also in communication with

the ceiling opening 24.
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[0024] According to some embodiments, a gasket may be located between the air
conditioning unit 22 and the roof 14. The roof opening 17 and ceiling opening 24 may
be of square shape or rectangular shape, although various other shapes may be utilized
corresponding to the shapes associated with openings in the template assembly 32,
modular air grill 60 and the air conditioning unit 22. Further, the plenum 76 should be
sealed in order to limit flow communication between the remaining space or cavity
between the roof 14 and ceiling 16 and the plenum 76 extending therethrough between

the first and second ducts 72, 74.

[0025] Opposite the air conditioning unit 22 and extending across the ceiling opening 24
is a ceiling template assembly 32. The template assembly 32 may be connected to the
ceiling 16 of the vehicle and attached by, for instance, fasteners to the structural
members 21. The ceiling template assémbly 32 may also be used to mount the air
conditioning unit 22 in addition to the roof 14 or independently thereof. The template
assembly 32 includes a base 34, an upwardly cxténding wall 36 and a movable divider
plate 38. The divider 38 and wall 36 divide and seal the plenum 76 into two portions,
a supply side 76a, right of divider 38, and return side 76b, left of divider 38. The
supply side 76a of the plenum is in flow communication with an outlet side of the
evaporator 22a and the return side 76b is in flow communication with the inlet side of
the evaporator 22b. A seal material 48 may be positioned on the lower surface of
template assembly 32 between the assembly 32 and the modular grill 60. The seal 48
inhibits mixing of return air and supply air in the space between the components 32,

60.

[0026] Bencath the ceiling template assembly 32 and extending across the ceiling
opening 24 is a modular air grill 60. The modular air grill 60 includes a frame 61
(FIG. 4) having two apertures, generally, 62, 64 (FIG. 4) which correspond to first and
second apertures of the template assembly 32. As depicted in FIG. 2, the first or left
side of the ceiling template 32 returns air from the RV interior into the air conditioning
unit 22. The second side supplies conditioned air to the air conditioning unit 22 to the
interior of the vehicle to establish a flow pattern of air into the RV 10 and out of the

out of the RV 10. The template assembly 32 should be formed of a material having
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adequate strength to support the loads necessitated by the mounting configuration.
According to some embodiments, the ceiling template 32 may be formed of sheet

metal, for example sheet steel, aluminum or other lightweight metals.

[0027] Extending from the template base 34 to the air conditioning unit 22 are bolts 44.
These bolts 44 fasten the air conditioning unit 22 to the template assembly. With brief
reference to FIG. 4, bolt holes 46 are shown in the modular grill frame 61 and which
are aligned with apertures 47 through the template assembly 32. The bolts 44 further

extend into the air conditioning unit 22 and are retained therein by nut 45, for example.

[0028] Referring now to F1G. 3, a bottom view of the air conditioning system 20 is
depicted from the interior of the vehicle. The system 20 includes the first duct 72 and
the second duct 74 both of which are disposed between the roof 14 and the ceiling 16.
The ducts 72, 74 are shown in broken line as they are above the ceiling line. This is
better understood from FIGS. | and 2. Along the duct flow paths are a plurality of
registers 75 which provide even cooling distribution throughout the vehicle. Centrally
located in the plenum 76 are the ceiling templates assembly 32. In operation, air
conditioning units 22 are disposed on the roof of the vehicle and cause air flow from
inside the vehicle to pass upwardly through the ceiling template assembly 32 for
conditioning it within the air conditioning unit 22. Afier conditioning, the conditioned
air passes through the plenum 76 and outwardly through the templates assembly 32
into the interior of the vehicle. Alternatively, if the ceiling opening 24 (FIG. 2) is
blocked, the air flow passes through the plenum 76 into the ducts 72, 74 and through
the registers 75 to cool the entirety of the vehicle rather than the air space immediately
beneath the template assembly 32. One skilled in the art should recognize that the
modular air grill 60 (FIG. 2} is removed from this view for clarity. However, such air
grills are positioned under the template assembly 32 so as to be disposed between the

interior air space of the vehicle and the template assembly 32.

[0029] With reference to both FIGS. 2 and 3, the plenum 76 is generally divided into two
portions. A first portion, for example right of the wall 36 and divider 38 is in fluid
communication with duct portions 73. This first portion of the plenum 76a is also in

fluid communication with the central duct 73 and between the air conditioning unit 22

9
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and the interior of the vehicle to supply conditioned air to the interior. Further, a
portion of the plenum 76b opposite the wall and divider 36, 38, for example on the left
side, is not in fluid communication with ducts 72, 74, but allows return of air from the
RV interior into the air conditioning unit 22. The first portion of the plenum 76a
allows for air conditioned fluid flow to the RV interior, also referred to as supply air.
A second portion of the plenum 76b removes air from the interior of the vehicle and to

the air conditioning unit 22 for conditioning therein.

[0030] Referring now to FIG. 4, an exploded assembly view of the modular air grill
assembly is depicted including the template assembly 32 and the modular air grill 60.
The modular air grill 60 includes the frame 61, return grill 50, and supply grill 80 or
blank 180 (FIG. 5). The ceiling template assembly 32 includes a base 34 which
defines a general boundary to surround the periphery of the plenum 76. The base 34
may be one continuous part or formed of several parts, for example side rails and end

rails, that are joined together, again for example by welding,

[0031] The ceiling template assembly 32 further includes an upwardly extending wall 36
that extends from the base 34. The upwardly extending wall 36 defines a first opening
35 and a second opening 37. The first opening 35 corresponds to the supply side of the
plenum 76 allowing air to pass from the air conditioning unit into the RV 10. The
second portion 37 receives return air from the interior of the vehicle and allows
movement to the air conditioning unit 22 above the roof 14. The plenum 76 is divided
into two volumes by the wall 36 and the divider 38. Along the upper edge of the
upwardly extending wall 36 is two-sided tape 40. The divider wall 38 provides an
amount of adjustability 39 between the upwardly extending wall 36 and the dividing
wall 38. This is useful since the ceiling support height between roof line 14 and
ceiling line 16 of various manufacturers of RVs, motor homes and the like may have
different spacing therein. Accordingly; the adjustability 39 allows for easy adjustment
to the varying heights at time of manufacture of the RV or other device 10. The tape
40 is utilized to retain the divider wall 38 at the desired position during installation for
proper sealing of the plenum 76. The upper edge of the dividing wall 38 may include

one or more pieces of sealing foam 41 which engages an upper edge of the plenum 76

10
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when the dividing wall 38 is fully extended. The upwardly extending wall 36 and
divider wall 38 separate air flows as previously described to and from the air

conditioning unit 22.

Beneath the ceiling template assembly 32 is the modular air grill 60 which includes a
frame 61. The modular air grill 60 may be formed of various materials, including for
instance plastic and is generally rectangular in shape although various shapes may be
utilized. The exemplary frame 61 includes four sides wherein two opposed define a
location for removable positioning of a return grill 50 and a first modular grill or
supply grill 80. When the supply grill 80 is removed, a blank 180 may be installed in
the frame 61 instead. The frame 61 includes a peripheral lip extending about the
periphery to conceal the template assembly 32. The modular air grill 60 includes the
first opening 62 and the second opening 64 both of which correspond respectively to
the opening 35 and the opening 37 of the ceiling template assembly 32. The first
opening 62 allows for air to move from the air conditioning unit 22 to the interior of
the vehicle 10 while the second opening 64 allows for return air from the interior of the
vehicle to move to the air conditioning unit 22. The second opening 64 may include
one or more frame members 66 which provide support for an air filter, for example.
On the opposite side, the first opening 62 allows for positioning of a removable
register 80 with a plurality of moveable louvers 88. The frame 61, grill 80 and louvers
88 may be integrally molded in a plastic or other material. The grill 60 may be sealed
when the plurality of louvers are closed or allow airflow when the louvers are open.

The modular air grill 60 is generally planar with a flange about a periphery thereof.

[0032] The first opening 62 is bounded by tracks 67 allowing the register 80 to be moved
into or out of the modular air grill frame 61. The frame 61 includes a plurality of
fastener apertures 63 allowing for access to bolts 44. The bolts 44 tighten against and
pass through aperture 46 in a structural member, but various embodiments may be
utilized. The bolts 44 therefore pass to the template 32 for tightening and on to the air
conditioning unit 22. Also shown from this view is a plurality of screw tabs 65. These
screw tabs 65 are recessed from the lower most surface of the frame 61 to allow for

screws to be hidden when the modular air grill 60 is fully assembled. The screw tabs

11
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65 allow for screw heads to be positioned above or hidden from view from a return
register or the air grill 80. The recessed tabs 65 reduce a problem in prior art devices
wherein exposed screw heads had to be covered with plastic elements which were
prone to fall out or be lost if maintenance was performed on the modular air grill 60.
Additionally, removal of such plastic elements was difficult and sometimes resulted in
scarring of the plastic part. Instead the movable registers 50, 80 cover the tabs 65 and

associated fasteners.

[0033] In the embodiment depicted, the removable air grill 80 is utilized when quick
cooling is desired directly beneath the area where the ceiling template assembly 32 and
modular air grill 60 are located. The air grill 80 comprises a plurality of movable
louvers 88 which may be opened to allow downward flow of air rather than air passing
laterally through the duct work 76 into the ducts 72, 74. This provides for a quick
cooling process where all of the cooling air is localized in generally one location of the
RV 10. The louvers 88 may take various forms including ball louver, sliding damper,

aircraft style and various other forms, for example.

10034] The grill 80 includes a plurality of sides 82 and a lip 84 along one edge. Sides 82
include tracks which correspond to the tracks 67 of the frame 61. This allows removal
and changing of the supply grill or register 80. The tracks 67 are merely one
embodiment though as various other designs may be utilized to provide movement into
and out of the frame 61. The lip 84 may have lateral grooves 86 which receive rib 85
on the frame 61. Such ribs 85 provide a detent or snap feature which either locks the
grill 80 in the frame 61, or alternatively must be overcome by force in order to remove
the grill 80 or properly position the grill 80 in the modular air grill frame 61. The
detent or snap lock indicates to a user when the register 80 is properly positioned in the
frame 61. The air grill 80 also includes a plurality of movable louvers 88 which allow
some limited control of air flow by providing an adjustable restriction and forcing
some air to the peripheral registers 75. By closing the louvers 88, the static pressure
increases in the plenum 76 forcing the air to the ducts 72, 74. Alternatively, by
opening the louvers 88, the static pressure in the plenum 76 decreases and the air

passes through the louvers 88 to the area beneath the modular air grill 60.

12
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[0035] According to the depicted embodiments, the modular air grill includes a return
register 50 which is also removable and covers the second aperture 64. The register 50
is also generally rectangular, however various shapes may be utilized. Similarly the
register 50 may be formed of various materials while the exemplary embodiment is
formed of plastic. Moreover, the register 50 is removable at least in part to access an
air filter interiorly positioned within said register 50. The filter inhibits dirt buildup on
the evaporator and other component surfaces within the air conditioning unit 22, which
leads to decreased cooling performance and capacity over time. The register 50
includes a plurality of edges 52 which engage tracks 69 of the frame 61. The edges 52
also define a recess wherein the air filter may be seated. The corresponding tracks
defining edges 52 may be any type of feature which allows movement of the register
50 into and out of the frame 61. Along one edge of the register 50 is a lip 54 which
engages the frame 61 in a manner similar to the supply register 80. Various features
may be utilized to provide the locking detent function of the edge. The register 50
includes a plurality of apertures 56 allowing air flow from the RV interior toward the
plenum 76 and into the air conditioning unit 22. Also, as with the supply register 80,
the return register 50 may cover fastener tabs 65 of the frame 61 in order to hide

fasteners retaining the frame 61 to the ceiling and ceiling template assembly 32.

[0036]  Also depicted in FIG. 4 are locking tabs 53, 83. These tabs are located on
opposed edges of the return register 50, register 80 and blank 180. The tabs 53, 83
engage opposed edges of the opposed register or blank. The locks provide a positive
feedback mechanism allowing a user to know that the structures are locked in place.
Further, the locking tabs require the user to overcome the locking feature in order to
remove either return register 50, the first modular register 80 or the blank 180. Since
the registers 50, 30, 180 are formed of a slightly flexible material, the flexibility is of a

nature to allow release of the locking tabs 53, 83.

[0037] With reference now to F1G. 5, a second embodiment of the modular air grill 60 is
depicted with the ceiling template assembly 32. The modular air grill 60 and a blank
180 are of the same shape as the grill 80, having four sides and a lip 184. The forward

edge closest opposite edge of register 50 includes tabs 183 for locking engagement
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with register 50. The blank 180 may be opaque, translucent or a clear material. The
blank 180 also includes tracks along the lateral sides 182 which correspond to the
tracks 67 previously described. The blank 180 is engaged by ribs 185 to retain the
blank 180 in place as previously discussed. The blank 180 is usable as a substitute to
the register 80 which has the plurality of vanes 88. The blank [80 has no apertures to
inhibit air from passing through the blank 180. This in turn forces all of the air
through the plenum 76 to the lateral first and second ducts 72, 74. Thus, when quick
cooling is complete with the air grill 80, the blank 180 may be utilized to provide
continuous cooling through the periphery of the RV as normal mode of cooling.
Additionally, the user may desire to switch between cooling modes as desired and has
the ability to do so by replacement of the blank 180 or grill 80. Further, the use of the
grill 80 and the blank 180 allows sales of two assembly models whereas some
customers prefler continual use of the blank 180 and some customers prefer the use of

the louvered grill 80.

[0038] Referring now to FIG. 6, a bottom view of the modular air grill 60 is depicted
from below with the blank 180 positioned within the frame 61. The blank 180 is
shown in a closed position which causes the air flow to move through plenum 76 and
out to the first and second ducts 72, 74 (FIG. 3). Opposite the blank 180 is a register
having a plurality of apertures to allow air flow to move from the interior of the RV 10
through the modular air grill and into the air conditioning unit 22 for returning from
the air conditioning unit and leading through the ducts 72, 74. When the alternate grill
80 is utilized, air is allowed to pass down through the location where blank 180 is

depicted and cool a single area.

[0039] Referring to FIG. 7, a bottom view of the modular air grill 60 is depicted with the
blank 180 removed and the louvered grill 80 in position. The louvers 88 (FI1G. 4) may
be adjusted with a slider 89 between an open position and a partially closed or a fully
closed position. Additionally, with the registers 50, 80 in position, the tabs 63 are
hidden from view. As previously discussed, this alleviates the need for plastic pieces

to cover the fasteners.
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[0040] Referring now to FIG. 8, a side section view of the modular air grill assembly is
depicted. The modular grill 60 may also have a plurality of modular features 90 which
may be disposed above one of the grill 80, the blank 180 or the return grill 50. For
example, when the blank 180 is in position, and if the blank is formed of a clear or
translucent material, a light 91 may be positioned in this plenum area 76a.
Alternatively, a motion sensor with a light 95 may be installed in the plenum 76 above
the grills 50, 80 or blank 180. Additionally or alternatively, these areas may further
comprise features such as malerials containing insect repellent 92 and/or air purifiers
or fresheners 93. As a further alternative or addition, the plenum area may be fitted
with a communications controller 94, such as Bluetooth or ZIGBEE module for
communication between appliances and with apps of smartphones, computers or
tablets. Additional features may include, but are not limited to an FM Transmitter or a
digital electronic control panel installed on any of the removable blanks or grills or in

replacement thereof.

[0041] In operation, the air conditioning units 22 are started so as to remove warm air
from the RV interior through plenum section 76b and supply conditioned air to the
interior through plenum section 76a. To initially provide a quick cooling, for example
if the vehicle has been empty for a lengthy period of time in the heat, the quick cool
register 80 may be utilized to allow cool air to flow directly downward through the
modular air grill 60 to a specific zone beneath the modular air grill.

10042} After a desired amount of cooling has occurred, the louvered register 80 may be
removed. Instead, the blank 180 may be installed which precludes air from moving
down through the modular grill 60. This forces air flow out through ducts 72, 74 and
to the registers 75 spaced about the RV.

[0043] While several inventive embodiments have been described and illustrated herein,
those of ordinary skill in the art will readily envision a variety of other means and/or
structures for performing the function and/or obtaining the results and/or one or more
of the advantages described herein, and each of such variations and/or modifications is
deemed to be within the scope of the invent of embodiments described herein. More
generally, those skilled in the art will readily appreciate that all parameters,

dimensions, materials, and configurations described herein are meant to be exemplary
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and that the actual parameters, dimensions, materials, and/or configurations will
depend upon the specific application or applications for which the inventive teachings
is/are used. Those skilled in the art will recognize, or be able to ascertain using no
more than routine experimentation, many equivalents to the specific inventive
embodiments described herein. It is, therefore, to be understood that the foregoing
embodiments are presented by way of example only and that, within the scope of the
appended claims and equivalents thereto, inventive embodiments may be practiced
otherwise than as specifically described and claimed. Inventive embodiments of the
present disclosure are directed to each individual feature, system, article, material, kit,
and/or method described herein. In addition, any combination of two or more such
features, systems, articles, materials, kits, and/or methods, if such features, systems,
articles, materials, kits, and/or methods are not mutually inconsistent, is included
within the inventive scope of the present disclosure.

[0044] All definitions, as defined and used herein, should be understood to control over
dictionary definitions, definitions in other documents, and/or ordinary meanings of the
defined terms. The indefinite articles “a” and “an,” as used herein in the specification
and in the claims, unless clearly indicated to the contrary, should be understood to
mean “at least one.” The phrase “and/or,” as used herein in the specification and in the
claims, should be understood to mean “either or both” of the elements so conjoined,
i.e., elements that are conjunctively present in some cases and disjunctively present in
other cases.

[0045] Multiple elements listed with “and/or” should be construed in the same fashion,
i.e., “one or more” of the elements so conjoined. Other elements may optionally be
present other than the elements specifically identified by the “and/or” clause, whether
related or unrelated to those elements specifically identified. Thus, as a non-limiting
example, a reference to “A and/or B”, when used in conjunction with open-ended
language such as “comprising” can refer, in one embodiment, to A only (optionally
including elements other than B); in another embodiment, to B only (optionally
including elements other than A); in yet another embodiment, to both A and B

(optionally including other elements); etc.
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[0046] As used herein in the specification and in the claims, “or” should be understood to
have the same meaning as “and/or” as defined above. For example, when separating
items in a list, “or” or “and/or” shall be iﬁterpretcd as being inclusive, i.c., the
inclusion of at least one, but also including more than one, of a number or list of
elements, and, optionally, additional unlisted items. Only terms clearly indicated to
the contrary, such as “only one of” or “exactly one of,” or, when used in the claims,
“consisting of,” will refer to the inclusion of exactly one element of a number or list of
elements. In general, the term “or” as used herein shall only be interpreted as
indicating exclusive alternatives (i.e. “one or the other but not both”) when preceded
by terms of exclusivity, such as “either,” “one of,” “only one of,” or “exactly one of.”
“Consisting essentially of,” when used in the claims, shall have its ordinary meaning as
used in the field of patent law.

[0047] As used herein in the specification and in the claims, the phrase “at least one,” in
reference to a list of one or more elements, should be understood to mean at least one
element selected from any one or more of the elements in the list of elements, but not
necessarily including at least one of each and every element specifically listed within
the list of elements and not excluding any combinations of elements in the list of
elements. This definition also allows that elements may optionally be present other
than the elements specifically identified within the list of elements to which the phrase
“at least one” refers, whether related or unrelated to those elements specifically
identified. Thus, as a non-limiting example, “at least one of A and B” (or,
equivalently, “at least one of A or B,” or, equivalently “at least one of A and/or B”)
can refer, in one embodiment, to at least one, optionally including more than one, A,
with no B present (and optionally including elements other than B); in another
embodiment, to at least one, optionally including more than one, B, with no A present
(and optionally including elements other than A); in yet another embodiment, to at
least one, optionally including more than one, A, and at least one, optionally including
more than one, B (and optionally including other elements); etc.

[0048] It should also be understood that, unless clearly indicated to the contrary, in any

methods claimed herein that include more than one step or act, the order of the steps or
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acts of the method is not necessarily limited to the order in which the steps or acts of
the method are recited.
[0049] In the claims, as well as in the specification above, all transitional phrases such as

3% 6Ly

“comprising,” “including,

RENNA 3% 667

carrying,” “having,” “containing,” “involving,” “holding,”
“composed of,” and the like are to be understood to be open-ended, i.e., to mean
including but not limited to. Only the transitional phrases “consisting of” and
“consisting essentially of” shall be closed or semi-closed transitional phrases,
respectively.

[0050] The foregoing description of several methods and an embodiment of the invention
has been presented for purposes of illustration. It is not intended to be exhaustive or to
limit the invention to the precise steps and/or forms disclosed, and obviously many
modifications and variations are possible in light of the above teaching. It is intended

that the scope of the invention and all equivalents be defined by the claims appended

hereto.
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CLAIMS
What is claimed is:

1. A modular air grill assembly for use with an air conditioning system, having a

roof-mounted air conditioning unit, comprising:

a ceiling template configured to be mounted at a ceiling opening of a recreation
vehicle (RV), said ceiling opening defining a lower boundary of a plenum extending
between said ceiling and said roof, said plenum defining a flow communication path

between said air conditioning unit and said lower boundary;

said ceiling template having a first opening, a second opening and a divider wall,
said first opening being in fluid communication with a supply of said air conditioning
unit and said second opening being in fluid communication with a return of said air

conditioning unit;

a modular air grill disposed at said ceiling over said plenum and engaging said
ceiling template, said modular air grill having a first opening corresponding to said
first opening of said template and a second opening corresponding to said second

opening of said template;

a first modular register having a movable louver which is positionable in said
modular air grill corresponding to said first opening of said modular air grill and a
modular blank which is positionable in said modular air grill corresponding to said
first opening of said modular air grill when said first modular register is removed, said
first modular register and said modular blank being interchangeably mounted in said

modular air grill.

2. The modular air grill assembly of Claim 1 wherein said first modular register and

said modular blank are disposed generally perpendicular to air flow from said supply.
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3. The modular air grill assembly of Claim 1 further comprising a modular return

register.

4. The modular air grill assembly of Claim 3 further comprising a plurality of
locking elements extending from said modular return register, from said first modular

register and from said modular blank.

5. The modular air grill assembly of Claim 3 further comprising a feature module
disposed in one of said modular return register, said modular blank and said first

modular register.
6. The modular air grill assembly of Claim 5 wherein features of said feature module
include at least one of a communication feature, a light, a motion sensor, a motion

sensor with a light, an insect repellent material and an air purifier or freshener.

7. The modular air grill assembly of Claim 6 wherein said communication feature

includes Bluetooth communications.

8. The modular air grill assembly of Claim 6 wherein said communication feature

includes an electronic control panel.

9. The modular air grill assembly of Claim 6 wherein said communication feature

includes a transmitter.

10. The modular air grill assembly of Claim 1 further comprising a plurality of hidden
screw tabs covered by a first modular return register and said first modular register or
said modular blank.

11. The modular air grill assembly of Claim 1 further comprising a plurality of

louvers integrally molded in said first modular register.
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12. The modular air grill assembly of Claim 11 wherein said first modular register is

molded of a plastic material.

13. The modular air grill assembly of Claim 11 wherein said modular air grill is

generally planar with a flange about a periphery thereof.

21

CA 2906348 2020-03-16



CA 02906348 2015-09-14

PCT/US2013/065458

WO 2014/143181

1/8

1 DId

SUBSTITUTE SHEET (RULE 26)



WO 2014/143181 PCT/US2013/065458

2/8

|

L~ SN SONNNNNNNNNAN

N
)
4

FIG.2

|

f?’: :(5_// l z/:\g
Y/
‘A
4 ~ 7
L/ L/
d %
/A
WV %
% %

SUBSTITUTE SHEET (RULE 26)



CA 02906348 2015-09-14

PCT/US2013/065458

WO 2014/143181

3/8

£ "DId

L
4 o\ ......................

B N
bz |

vL m

9L m
T
7\»- .
s y J

o™
~

N

SUBSTITUTE SHEET (RULE 26)



CA 02906348 2015-09-14

PCT/US2013/065458

WO 2014/143181

8
F1G. 4

4/

SUBSTITUTE SHEET (RULE 26)



CA 02906348 2015-09-14

PCT/US2013/065458

WO 2014/143181

/8

5

FIG. 5

SUBSTITUTE SHEET (RULE 26)



CA 02906348 2015-09-14

PCT/US2013/065458

WO 2014/143181

6/8

9 'DId

COO)OOCOOOOOOO000O0OND00
O OOOOCOOODOCOCOOO0
5 QOO OO0} QOOD00D
O QOO QOCHRD COO OO
ww\ DO0LOCOROCTH
- AL
OCOOOCIOO0N 200(C
COOQCOUHOUCK OO0
———— OO0
@ 5
SO
P
- d £ ,
cwﬁ (8 [0] (@] QOO
. Q00
et —————— L)
OQOOOO0) DOOOOO(
0000000000 CODO0TE
QOOOQ00O00
= DOOQOOQ0
G | E——

_Q.

SUBSTITUTE SHEET (RULE 26)



CA 02906348 2015-09-14

PCT/US2013/065458

WO 2014/143181

7/8

L 'DId

88— |

}|I(

R

L1

15

ii

1

i

COORIOOC
CHOOOOOL
OOOOCO000)

(o]

(@]

OO OOOOO0OOO0O00000000000

POSOOOOOOOCOON0OC00000000000
O O0O0O0OO00 IO OO0
QOO0 v.
HO0000 00000 QOO A

\»ow

SUBSTITUTE SHEET (RULE 26)



WO 2014/143181 PCT/US2013/065458

8/8
’ .
]
/] %
/| %
/| %
/| %
e 5 o [
K
/W%\ -
20 N S/
3 s~
oAl
T T e
|
| 1
o
- =T 1IN
R ] v,
Y
I “
ol
/] %
/I
g g
¢ /
A —

SUBSTITUTE SHEET (RULE 26)

FIG. 8






	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - CLAIMS
	Page 22 - CLAIMS
	Page 23 - CLAIMS
	Page 24 - DRAWINGS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - REPRESENTATIVE_DRAWING

