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CEILING SYSTEM
CROSS-REFERENCE TO RELATED APPLICATIONS
16001} The present apphcation clabms the benefit of United States Provisional Patent
Application Serial No. US 61/696 424 fled Seplember 4, 2012, the entirety of wluch is

wcorporated herein by reference.

FIELD OF THE INVENTION

[#40021 The present invention relates to ceding svstems, and move particularly to a monedithic
cetling system formed with tiles,

BACKGROUND OF THE INVENTION

16003} One type of ceiling svsten includes individual ceiling tiles which are installed ina
suspended overhead support grid to collectively form a monolithic cething m appearance.
The grid generally comprises an array of hovizontal mterlocking prid support members which
may typicaily be arranged in a rectilinear pattern fornung openings sized 1o locate and recetve
a portion of the tles therein for attachment o the grid. The ceiling tiles are generally
supported at their perimeter by the grnid when fudly mounted.
16004} Vanations in the aesthetic appearance of the ceiling system are desivable for creating
customized designs.

SUMMARY OF THE INVENTION
{80051 The present invention provides a ceiling svstem whach allows customized creation of
nser-selectable three-dimensional visual effects based on the mounting positions {e.g.
horizomal orientation} of the individual cesling files. The cetling tiles may be comfigured
with at least two opposing rebated peripheral sides having tegular edges configured for
mopnting to an overhead support grid. One embodiment includes a flush tegular edge when

cular edee which creates a reveal that projects

b

mounted and an opposing deep recessed te
downward below the support grid. The bettom surface of the ceiling tile may therefors be
angled and He w dilTerent hortzontal planss when mounted to the grid

8006} Tn vartoas armangements, the ceiling tile and mounting svsiem allows creabion of
undulating cetling configurations such as without limitation a facetted hill and valley,
mawheel, shingled effect, combinations thereof, and others via detachably mounting the
cerling tiles w0 the grid support members in different honzontal positions or orientations. In

acddition, the original visual appeanance of the ceiling system my be readily changed later if
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desived by simiply changing the mounting position of some ov all of the cetling tiles in the
erid.

160071 According to one exemplary embodiment, a ceiling system includes an overhead
support grid delining a grid opening configured for locating a ceiling tile therein, and a
cerling tile positioned in the grid opening. The ceiling tle has o top swriace, a botiom
surface, a first tegular edge engaging the support grid, and an opposing second tegular edge
engaging the support grid. The first tegular edee has a configuration different than the
second tegular edge. In one preferred embodiment, the ceiling tile has a substantially
uniforn thickness between the first and second tegular edges wherein the top and bottom
surfuces of the ceiling tile are substantially paraliel. In one embodiment, the first tegular
edge has a deep recess and the second tepular edge has a shallow recess, and may be a {lush
recess for locating the bottom surface of the cetling tile 1 a sabstantially fush positon with
respect to the bottom of the support grid. The first tegular edge therefore sits lower i the
support grid than the second tegular edge. When mounted in the support prid, the ceiling tile
is seated in an angled position.

160081 Accordimg to another embodiment, a ceiling system cludes an overhead support grid
comprising intersecting gnid support menbers defining a grid opentng configured for locating
a ceiting tile therein, and a ceiling tile positionad in the grid opening, the cething tile having a
top surface and a bottom swrface ortented parallel to the top surface. The cethng tile has a
first peripheral side defiming a downward facing first support surface engaging one of the gnd
support members and an opposing second peripheral side defining a downward facing second
support surface engazing a second grid support members. The first and second sapport
surfaces are configured so that the cething tile s angled in orfentation with respect to a
horizontal reference plane defined by the grid support members when the ceiling tile is
wmounted in the support gnd. In one embodiment, the ceiling tile has a substantially uniform
thickness between the first and second peripheral sides.

{8009} According to another embodiment, a customizable cetling systemw s provided. The
cerling system includes an overhead support grid comprising intersecting gnid support
members defining a phuality of grid openings configured for locating cetling tiles therem,
and a phirality of ceiling tles each positioned 1 one of the grid openings. The cetling tiles
have a top surface gnd a bottom surface ortented parallel to the 1op surface. The cetling tiles
each have a first peripheral side defining 3 downward facing first support surface engaging
one of the gnid support members and an opposing second peripheral side defiing a

downward facing second support surface engaging a second grid support members. The first
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ad second sapport surfaces of each cetling tile are configured so that the ceiling tile is
angled in orientation with respect to @ horivontal reference plane defined by the grid support
members when the ceiling tiles are mounted in the sopport prid. The first periphersd side of
gach ceiling tie defines an outward facing end swriace extending downwards below the
support grid and crealing an exposed vistble veveal,

BRIEF DESCRIPTION OF THE DRAWINGS

{8010} The features of the exemplary embodiments of the present invention will be described
with reference to the following drawings, where hke elements are labaled simularly, and in
which:

{6011} FIG. | is a perspeotive view of a ceiling tile for use in g cething system according to
the present disclosure;

{8012 FIG. 2 15 a bottom plan view thereof,

160131 F1G. 3 15 a first side elevation view thereof, the view taken from a first orthogonal
direciion;

{8014} FIG. 4 15 an enlarged detas! IV from FIG. 3;

[BO1S} FIG. § s an enlarged detasl V from FIG. 3

{6016} FIG. 6 is a second side elevation view of the ceiling tile of FIG. 1, the view taken
from a second orthogonal direction;

{8017} FIG. 7 15 a perspective vigw of an alternative embodiment of cetling tile foruse in a
cetling system according 1o the present disclosure;

{8018} FIG. 8 is a hottom plan view thereof]

{8619] FIG. 915 a first side elpvation view thereol, the view taken from 3 first orthogonal
direction;

{8020} FIG. 10 1s an enlarged detail X from FIG. 9;

{8021} FIG. 11 is an enfarged detail X1 from FIG. 9;

(8622} FIG. 12 1s a second side elevation view of the ceiling tile of FIG. 7, the view taken
from a second orthogonal direction;

160231 F1G, 13 15 a {irst side elevation view of g cething svsiem comprising an overhead
support grid and cetling tiles of either FIGS. 1 or 7, the view taken from a first orthogonad
direction:

[8024} FIG. 14 15 an enlarged detait X1V oken from FIG. 13;

[8025] FIG. 15 is 3 second side elevation view of the cetling systent of FIG. 13, the view

faken from a second orthogonal divection;
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{8026} FIG. 1615 a perspective view of ceiling system of FIG. 13 viewed from beneath the
ceiling tiles:
160271 FIG. 17 is a bottom plan view thereof:
{89281 FIG. 18 a cross-sectional side view laken along Hnes XVIH - XVHEin FIG. 17;
{80297 FIG. 1945 an enlarged detail XIX taken from FIG. 18;
[00308} FIG. 20 is an enlarged detl XX taken from FIG, 19; and
{6631} FIGS. 21 A-24B each illusirate a bottors plan view and corresponding side slevation
views of several exemplary cetling tiles and mounted pattern configrations which may be
created with a ceilling system according to the present disclosure.
160321 AH drawings are schematic and not necessarily to scale. Parts given a reference
mnnerical designation in one {figure may be considered to be the same parts where they
appear in other figures without a mumenical designation for brevity unless specifically labeled
with a different part number and described herein.

DETAILED DESCRIPTION OF THE EMBODIMENTS

8033} The features and benefits of the nvention are ilasirated and described herein by
reference to exemplary embodiments. This descniption of exemplary embodiments s
intended to be read i connection with the accompanying drawings, which are to be
considered part of the satire written description. In the description of embodiments disclosed
herein, any reference o direction or ortentaiion s merely intended for convenience of
description and 1s not intended 10 any way 1o hnnit the scope of the present invention,

won

Relative terms such as "lower,” "upper,” “horfrontal,” “vertical,”, “above,” “below,” "up,”
“down,” "‘top” and “hottomy™ as well as devivative thergof (8.2, “horzontally,”
“downwardly,” “upwardly,” ete.) should be construed to refer to the orientation as then
described or as shown i the dram-‘ing under discussion. These relative terms are for
convenignce of description only and do not require that the apparatus be construcied or
operated in a particular orientation. Terms such as “attached.” “affixed.” “connected.”
“coapled,” “intercomnected,” and simlar refer o a relavonship wherein structures are
secured or attached 1o one another etther directly or mdivectly through imerveming struciures,
as well as both movable or rigid attachments or relationships, unless expressly described
otherwise. Accordingly, the disclosure expressly should not be hmited 1o such exemplary
embodunents iHustrating some possible non-hmiting combination of features that may exast

alone or in other combinations of featurss.
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{8034} FIGS. 1-6 depict an exemplary ceiling tile 100 according o one enthodiment of the
present disclosure. Cetling tles 100 are confipured for mounting in openings of an overhead
support grid 200, as further described herein.  The ceiling tiles 100 and support grid 200
collectively define a cetling svstem 300 having the ability to produce different {hree-
dunensional visual effects by varving the position of the cething tiles.

[6035} Ceiling tile 100 includes an upper surface 102, lower surlace 104, and four peripherat
sides 1006, 108, 11, and 112, Peripheral sides 106 and 108 are opposing and niay each
define a tegulay edge 1 profile in one non-limting embodiment. Penipheral side 106 mcludes
a downward facing offset support surface 106a formed on laterally-extending back fange
1060 that ts configured to engage @ mating upward facing support surface 204 defined on
overhead support grid 200 (see, e.g. FIG. 209 Support surface 1064 is defined by recess 107
tnn side 106 and 1s offset from the bottow surface 104 of ceiling tile 100 by a vertical distance
V2. I will be apprectated that distance V2 also defines the vertical depth of the recess 107.
Recess 107 defines a laterally outward facing end swrface F2 on side 106 of ceiling tile 1080
within the recess. The end surface F2 (lower portion of surface H6 within recess 107) may
be offset honzontally from the upper portion of surface 106 above the recess by a horizontal
distance H2. In one embodiment, the top of end surfce F2 may be angled inwards towards
the center of the cailing tile 1. Support surface 100a is ortented substantially parallel to
bottom surface 104 of cetling tile 100 i one embodinent.

{08036} Opposing peripheral side 108 includes a downward facing offset support surface 108a
formed on laterally-extending back flange 108D that is configured to engage a mating upward
{acing support surface 204 defined on overhead support grid 200 (see, e.g. FIG. 24, Support
surface 108a is defined by recess 109 in side 108 and 15 offset from the bottom surface 104 of
cetling tile 100 by a vertical distance V1. Tt will be appreciated that distance V1 also defines
the vertical depth of the recess 109, Recess 109 defines a aterally outward facig end
surface F1 on side 108 of cesling tile 100 within the recess. The end surface Fi Jower
portion of surface 108 within vecess 109) may be offset horizontally from the upper portion
of surface 108 above the recess by g horizontal distance HI, Tn one embodiment, the top of
end surface F1 may be angled inwards towards the center of the cerling tile 100, Suppont
surface {084 is onented substantally parallel to bottom sarface 104 of cethng tile 100 1 one
embodiment,

{80637} The tegular edges of peripheral sides 106 and 108 niay be different in configuration 1o
creale a three-dimensional visual effect when mouantad 0 the overhead support gnid 200 of

the cetling system 300, Accordingly, in one embodiment, recess 109 in peripheral side 108
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may be deeper (higher) thay recess 107 i peripheral side 106 by naking vertical distance V1
farger than vertical distance V2 measured (o the offset sapport surfaces 108z and 106g,
respectively, Outward facing end surface F1 within recess 109 will therefore have a grester
height and exposed swrface area below the overhead support grid 200 than end surface F2
within vecess 107, When mounted i overhead support grid 200 {as shown in FIGS. 13-14
and 17-19), the top and bottom surfaces 102, 104 of the cailing tiles 100 will be angled in
orientation {and appearance) with respect to the god support members 202 dus to the
difference mn recess depths (hetghis} wm peripheral sides 106 and 108,

16038} With contimang reference to FIGS. 146, in one embodbment the remaning opposing
peripheral sides 110 and 112 may have plain or siraight edge profiles without any offset
support surfaces or recesses, With these edge configurations, the ceiling tiles 100 preferably
have a horizontal width measured between swdes 110 and 112 that is dumensioned to fit in
between opposing grid support members 202 (see, e.g. FIGS, 17-20) without engaging
ppward facing support surface 204 of the grid support members. Sides 110 and 112 therefore
do not engage gnd support members 202, The cetling tile 106 is supported within the
overbead suppornt grid by the tegular edges on opposing penpheral sides 106 and 108, Ths
tile configuration may be used for field tiles (i.e. those not ving along the penimeter of
ceiling system 306,

{8039 FIGS. 7-12 show an allernative embodunent of cetling tile 100 that may be useful for
border tiles in which either tegular edge on penpheral sades 106 or 108 may need 1o be cut or
severed by an installer to reduce the width of the tile. This would produce an essentially
siraight side without a tegular edge that does not engage the overhaad support gnd 200, In
thns embodiment, the remaining opposing peripheral sides 110 and 112 of ceiling tle 100 are
also configured with tegular edges. Sides 110 and 112 each inclode an angled downward
facing offset support surface 110a and 112a formed on {ateraliy-extending back flanges 11ih
and 112b, respectively. Support surfaces § Hia and 112a are defined by recesses 111 and 113
respectively in peripheral sides 110 and 112, and may each be offset from the bottom swrface
104 of ceiling tile 100 by a varving vertica! distance V3 between sides 106 and 108, Suppornt
surfaces {1a, 112a ave oriented at an angle Al between 0 and 45 degrees 10 bottom swtace
14 of cesling tile 100 (thereby producing the varving distance V3. In one embodiment
representative example, without hmitation, angle Al may be about 3-8 degress.

{60401 Support surfaces 110a, 1123 each intersect downward facing offset support surthces
106a and 1 10a such that a continuous rectilingar-shaped petipheral downward facing support

surface is formed around all sides of the cething tile 100 for engaging the overhead support

-y -
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grid 200, as forther deseribed berein. Thix embodiment provides support of the ceiling tile
106 on all sides when hung wn full-sived prid openings 208 of support grid 200, Even if either
peripheral side 106 or 108 needs 1o be field trimmed to it a reduced size grid opemng 208,
the ceiling ule 100 will stll be adequately supported on three remaining peripheral sides by
the support surfaces on the back flanues.

[8041} When ceiling ules 100 are mounted in the overbead support grid 200, exposed
outward facing end surfaces F3, P4 of peripheral sides 110, 112 within recesses 111, 113
Iving below support surfaces 110a, 112a create opposing angled vertical reveals viable to
room occupants. The angled end surface F3, F4 reveals are highest adyacent penpheral side
108 and narrow approaching peripheral side 106 (see also FIG. 14).

080421 1o one embodiment, the ceiling tiles 100 may have g substantially aniform overall
thickness T1 as shown 1 FIGS. 3-5 between peripheral sides 106 and 108, and further
between peripheral sides 110 and 112, Accordingly, top surface 102 15 substantially parallel
to bottom surface 104 of the ceiling tile 100, The angled orientation and appearance of the
bottom surfaces 104 of the cetling tiles 100 {and formation of a reveal on end surface F1 on
peripheral side 108 as described further below) 13 achieved through the different recess
depths or heighis (e, vertical distances V2 and V1) in the tegular edges of peripheral sides
106 and 108 instead of varying the tuckness of the caaling tiles st different spots which
would increase the weight of the tiles and be more costly to produce. Advantageously, this
further nunimizes the total installed weight of the ceiling tiles that must be supported by the
overhead support grid 200 thereby saving money by allowing structurally highter grid support
members to be provided.

{60431 When ceihng tile 100 s fully mounted in an angled position to support gnd 200, the
reveal 18 created on peripheral side 108 by the projection of end surface F1 below the bottom
206 of the grid support members 202, The reveal s visible to room occupants within the
space below the ceiling svstem 300 (see, e.g. FIGS. 13-14 and 18-20} and creates a vertical
rectangular face projecting below the support grid when viewed head on {i.e. perpendicular to
peripheryl side 108,

[8644] To mamtain the position of the end surface F1 reveal i a substantially vertical plane
as viewed by the room occupants when using cethng tiles H¥} of untform thickness T1 as
described above, the end surface F1 preferably is disposed at an angle A2 with respect to the
top surface 102 of the cetling tile 100 as shown m FIG. 3. Because top and bottom surfaces
142, 104 are parallel o each other, end surface F1 15 therefore also disposed at an angle to the

bottom surface of the cethng tile. Angle A2 is measured between a verhical reference hne R
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which hes perpendicular (o lop swrface 142 {1.e. 9t degrees therelo) and the plane of the end
surface F1. In some examplary embodiments, angle A2 may be between ( degrees and 45
degrees depending on the vertical depth of the recess 109 (i.e. vertical distance V1}, with
deeper recesses requiring generally larger angles A2 to mainiain the end surface F1 reveal in
a substantially vertical plane. In one embodiment representative example, without linnitation,
angle A2 may be about 3-5 degrees.  To further produce the vertically oviented end surface
Fi reveal, the angle A3 measured between end surface F1 and downward faciny support
surface 10%a on peripheral side 108 of ceiling tife 100 15 preferably at a 90 degres angle A3
{1.e. perpendiculary. Downward facing support surfice 108a would therefore not be parallel
to top and bottont surfaces 102 and 104,

80457 End surface F2 on opposing penipheral side 106 may be angled similarly to end
surface F1 described above, or i1 other embodiments may be vertically strmght {i.e.
perpendicular (o top and bottom surfaces 102 and 104 of ceiling tile 100 depending on the
vertical depth (i.e. vertical distance V2 of recess 107, For small vertical depths, as
flhustrated i FIG. 4, a straight end swrface F2 may be used as there may be no reveal or a
minimal reveal which wonld not be noticeable to a room occupant. In one embodiment, a
straight end surface F2 15 used.

{86461 Ceiling tiles 100 may be made of any suitable material, including for example wathout
timitation Bberglass, a muneral {iber subsirate, wood, ov other materials and various
combinations of materials, The ceiling tles 100 may further be structuved to be pliable or
non-pliable in various embodiments. Accordingly, the invention is not limited by the
selection of cetling tie material or consiruction.

{60471 FIGS. 13-20 depict the overhead support grid 200 for perimeter moanting and
hanging the ceiling tiles 100 in cething svstem 300, Support gnd 200 includes a plurality of
intersecting and elongated grid support members 202 forming an array of grid openigs 208
configared and dimenstoned to recerve ceilimg tiles 100 therein. In some embodiments, the
grid support members 202 may be arranged in an orthogonal pattern formng rectilinear grid
openiugs 208 such as squares or rectangles for cething tiles 106G having complementary
configered shapes {in top plan view). The terminal ends of at least some of the wrid support
members 207 may be configured to nterlock with other transversely onented grid support
menbers 202 at right angles o form the rectilimear grid pattern in a manner well known 1o
those skilled in the art without further efaboration. Any suitable interlocking mechanism and

configuration may be used.

-~
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{6048} In transverse cross section, grid support members 202 may have a generally inverted
T-shaped confipuration when 1o the mounted position suspended from a ceiling structure or
ather overhead support structure. In this embodiment, grid support members 202 may
include a fonghudinallv-extending horizontal bottom Hange 210, a bulbous top stiffening
channel 220, and a vertical web 212 extending upwards from the flange to the stiffener. The
grid support members 202 each define o longitudinal gxis LA, Web 212 may be centered
between opposing side ends of flange 212 in one embodinent. This defines a pair of upward
facing support surfaces 204 on sach side of the web for seating a portion of a ceiling {ile edge
thereon, such as downward facing offset support surfaces 1064, 1083, 110a, andfor 112a (see
FIGS. 4-5 and 7-12). Bottom fange 210 further defines a bottom swrface 206 facing
downwards towards a room or space below the support grid. Bottom surface 206 may be
generally disposed opposite support surfaces 204 on the flange. Botiom surface 206 defines a
first horizontal reference plane Pl of the overbead support grid 200, In one embodiment, the
bottom surfaces 206 of at least four intersecting grid support members 202 delining a gnid
opemng 208 i which a cetling ule 100 15 mounted all lie in the same horizontal reference
plane P1. Accordingly, these four mtersecting bottom surfaces 206 are positioned at
essentially the same elevation,

{86491 Although the exemplary embodiment of grid support member 202 has an inveried
T-shaped cross sectional configuration, # will be appreciated that other sutable cross

sechional configurations may be used so long as an apward facing support surface 204 is
provided on at least some grid support members 202 for holding ceihing tiles 100,

8050} Grid support members 202 may be supported from and suspended below a ceiling 216
ar other overhead support structare {e.g. beam, deck, et¢.} by vertical hangers 214 having any
suitable configuration including for exanple without limitation wives, cables. rods, struts, etc.
Hangers 214 may be attached at one end {0 the ceiling 216 or other overhead structwre by
appropriate mounting components {e.g. expansion or anchor hugs, welding, clamps, brackets,
etc ) and at an opposite end o the support members 202 by any suitable method {e.g.
fasteners, brackets, clamped, threaded rods, ete.). Hangers 214 may be spaced along the
fengih of the grid support members 282 al appropriate intervals to properly sepport the
weight of the ceiling tiles 100, Therelore, any suitable number and spacing of bangers 214
may be used,

80511 Grid support members 202 may be made of metallic or non-metalhic material soitable

to hold the intended dead or weight load of cetling tiles 100 withowt undue deflection. 1n
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some preferred but non-linnting embodiments, suppot members 11 may be made of metal
ficluding aluminom, titanian, steel, or other.

160521 Mounting of the ceiling tiles 100 to overhead support gridd 200 will now be described
in further detail, FIGS. 16 and 17 show a complete cetling svstem 300 with ceiling tiles 100
w1 a fudly mowsted posttion supported by the overhead support grid 200, FIGS. 13-13 and 18-
20 show various side elevation and cross-sectiongl views of the ceiling system with mounting
details of the celing tiles 100 in overhead support grid 200, The end surface F1 reveals arg
visthle projecting below from the grid sapport members 202,

16053} Referning to the FIGS. 13-20, the tegudar edges of peripheral sides 106 and 108 are
shown engaged with grid support members 202 1o support the ceiling tiles 100 on at least two
opposing sides. The downward facing offset support surfaces 106a and 10&a formed on
taterally-extending back fanges 106b and 108b of ceiling tile 100, respectively, are seated on
mating upward facing support surfaces 204 of the gnd support members,

{8054} When fall mounted to the grid support members 202, the ceiling files 100 winch have
a substantially uniform thickness T1 in this embodiment are slanted or angled in orientation
with respect to the sopport members, and more particularly to bortzontal reference plane Pi
defined by the hottom surface of the support members. As shown in FIGS. 14, 19, and 20, the
top surface 102 of the ceiling tile 100 slopes downward from peripheral side 106 havinga
shaflow end recess 107 to peripheral side 108 having o deeper end recess 1092, Accordingly,
top surface 102 is disposed at an angle A4 {indicated in FIG. 14) formed between hortzontal
reference plane P1 and the top surface. Concomutantly, the bottom surface 104 slopes
downward from peripheral side 106 to peripheral side 108, Bottom surface 104 1s disposed at
av angle AS (indicated i FIG. {4) formed between horizontad reference plane P1 and the
bottonm surface. The bottom corner 120 on peripheral side 108 (see also FIG. 3} projects
below the bottom surface 206 of gnid support member 202 and horizontal reference plane P1
by vertical distapce D1 which corresponds {0 the height of the end surface Fi reveal thatis
visible to a room occupant. Ceiling tile bottom comer 120 defines a second horizontal
refevence plane P2 which lies paraliel to hortrontal refevence plane P,

[8055] In the present embodiment, the bottom comer 122 on the opposing peripheral side 106
of cetling tile 1) (see also FIG. 4) lies substantially on the borizontal reference plane P as
shown 1n FIGS. 14 and 26, Accordingly, the bottont comer 122 and bottom surlace 104 of
the cetling tle adjacent penipheral side 106 s substantially Qush with the botiony surface 206
of the gnd support members 202 so that the gnd support members essentially visuatly

disappears at this side of the cetling tile. In other possible embodiments contemplated, the

- 18-
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bottom end 122 may project shghily downward below the bottons sarface 206 of grid support
nrember 202 and horizontal reference plane P desired for aesthetic reasons. It bearg
nating that top corner 121 on peripheral side 106 of ceiling tile 100 is located higher than
apposing top corner 123 on side 108 when the ceiling e is in the fully mounted position
{xvith respect to horizontal reference plane P1) because of the angled or slanted nwounting
position of the tile,

{6656} 1f the embodiment of caling tile 100 shown m FIGS. 7-11 is used with sloping or
anvied back flanges 110b and 112b formed on legular-edged peripheral sides 118 and 112,
the angled downward facing offset support surfaces 110a and 11 2a would engage and rest on
upward facing support surfaces 204 of the grid support members 202 (shown extending
horizomtally side-to-side in FIGS. 14 and 20). FIG. 14 identifies support surface 110ain
dashed lines to represent this engagement. The engagement on opposite penipheral side 110
not visible in FIG. 14 would be wdentical.

[8057] If the embodiment of ceiling tile 100 shown in FIGS. 1-6 having straight peripheral
sides 110 and 112 withouwt angled or sloping tegular edges is used mstead, the straight sides
would not engage grid support members 202, Rather, the straight penipheral ades 110, 112
would sinply pass alongside the horizontal bottom flange 210 of and through the grid support
member 202,

{0381 Referring o FIGS. 13-29, 3 method of mowstiog the ceiling tles 100 m overhead
support grid 200 may include holding a cetling tle in a dhed or angled posigon (to
horizontal} and then inserting one of peripheral sides 106 or 108 npwards into a grid support
member 202 through a grid opening 208 from below the support grid 200. Assuming for
example without houtation that side 106 1s nserted first, for conventence of description,
peripheral side 106 15 higher than peripheral side 108 which would be positioned below the
support grid 200 and opening 208, Back {lange 106b on peripheral side 106 of ceiling tile
100 may then be positioned and located above horizontal bottom flange 2140 and over an
upward facing support surface 204 on the bottom flange. The peripheral side 106 may then
be lowered to engage downward facing support surface 106z of the ceiling tile with support
surface 204 on the bottom {lange 210 of grid support member 202, The ceiling tile 16 may
still be in a generally tilted or angled position with penipheral side 106 being higher than
peripheral side 108 which may still be positioned below the support grid 200 and opening
204,

{8039} The remaming peripheral side 108 15 then rotated upwards (clockwise for example

FIGS. 19 and 20) so that back flange 108b moves upwards through gnd opening 208 to 3

~11 -
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position just shightly gher than botton flange 218 of grid support member 202, Prefesably,
the offsat borirontal distances H2 and H12 on peripheral sides 106, N respectively (see
FIGS. 4 and 5) are large enough to provide adequate lateral play for inserting one side 106
and then the remaining side {08 through the gnid opening 208 between two grid support
mermbers 202, Back fange b on peripheral side 108 of ceiling tile 100 may then be
positioned and located above horizontal bottom flange 210 and over an upward facing
support surface 284 on the botiom flange of grid support member 202, The peripherai side
108 may then be lowered to engage downward facing support surface 108a of the ceiling tile
with support surface 204 on the bottom flange 210 of the grid support member 202, The
ceiling tile 100 18 now fully mounted at the perimeter to the overhead support grid 200.
180601 1t will be appreciated that if peripheral side 108 was inserted first into the support grid
200 10 heu of peripberal side 106 duning the cailing tile mounting procedure, the foregoing
mstallation sequence would simply be reversed.

[8061] By varving the horizontal orientation of ceiling tile 100 in grid openings 208,
npaperous customizable orpamental ceiling configurations may be created by selecting
various combinations of posions for the end surface Fl reveal on peripheral side 108
16062} FIGS, 21A-B show one exermplary patiern producing a shingled visual effect, The
end surface F1 reveals on peripheral sides 108 are positioned paraliel to sach other and at
apposing ends of adjacent grid opemngs 208 {the arrows pointing {0 the location of end
surface F1 reveals on each ceiling tile 100). The cerling tiles 100 have a square shape intop
plant view in this embodiment.

[8063] FIGS. 22A-B show another exemplary patiern producing a pinwhes! visual effect.
The end surface Fi veveals on peripheral sides 108 are positioned at right anples to each other
in adjacent prid openings 208 (the arrows pointing 1o the location of end swrface F1 reveals
on each ceiling file 1K), The ceiling tiles 100 have a square shape in top plan view i this
embodiment.

{8064} FIGS. 23A-B show another exemplary pattem producing a faceted hill and valley
visual effect. The end surface F1 reveals on peripheral sides 108 are posiioned parallel o
each other and at adjoining ends of adjacent grid openings 208 (the arrows pomting 1o the
location of end sarface F1i reveals on each cetling tile 100} The ceiling tiles 100 have s
squsre shape in top plan view in this embodiment.

80651 FIGS. 24A-B show one exemplary pattern prodacing a shingled visual effect ysing
ceiling tiles 100 having a reclangular or plank shape in top plan view mn this embodiment. |

will be appreciated that the rectangalar ceiling tiles 100 may also be avranged in the

-1
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foregoing pinwhes! or hill and vallev patterns. The end swface FI reveals on penipheral sides
TR are positioned at opposing ends of adjacent grid openings 208 (the avrows pointing o the
location of end surface F reveals on each ceiling tile 100y

{8966] 1t will be appreciated that vanious combinations of the foregeoiny patterns ora
multitude of other patterns may be used m a single caihing svstem 300 advantageously
providing a highly customizable appearance. Accordingly, the foregoing patterns are
intended to provide only some illusirative, but non-limiting examples of the types of patlerns
that may be created.

16667} While the foregomng description and drawings represent exemplary embodiments of
the present disclosure, 1 will be anderstood that various additons, modifications snd
substitutions nay be made therein without departing from the spirit and scope and range of
equivalents of the accompanying claims. In particular, it will be clear to those skilled in the
art that the present invention may be embodied in other forms, structures, arrangements,
proporiions, sizes, and with other elements, materials, and components, withont departing
from the spirit or essential charactenistics thereof In addition, numerous variations in the
methods/processes described herein may be made within the scope of the present disclosure.
One skilled in the art will further apprecigte that the embodiments may be used with many
modifications of structure, arrangement, proportions, sizes, materals, and componenis and
atherwise, used m the practice of the disclosure, which are particalasly adapled {0 specific
envivonments and operative requirements without departing from the principles described
herein. The presently disclosed embodiments are therefore to be considered in all respects as
dlusirative and not restrictive. The appended clanms should be construed broadly, to include
other variants and embodiments of the disclosare, which may be made by those skafled in the

art without departing from the scope and range of equivalents.



WO 2014/039528 PCT/US2013/058010

What iz claumed 1s:
1. A ceiling system comprising:

an overhead support grid defining a grid opening configured for locating a ceiling tile

therein: and

a ceiling tile positiongd in the grid opening and having a fop surface and & botiom
surface, the cealing tile having a first tegular edge engaging the support grid and an opposing
second tegular edge engaging the support grid, the first tegular edge having a configuration

different than the second tegular edge:

wherein the ceiling tile has 3 substantially uniform thickness between the first and

seconud tegular edges.

2 The cetling system of claim |, wheremn the fivst tegular edge has a deep recess and the
second tegular edge has a shallow recess, the fivst tegular edge sitting lower in the support

erid than the second tegular edge.

3, The ceiling svstem of claim 2, wherain the celling tile i3 seated i an angled position

when mounted 1 the support gnd.

4. The ceiling systent of clatm 1, wherein the top surface of the cetling tile 1s angled

with respect to the support grid when mounted therein.

s The cetling system of claim 4, wherein the bottom swrface of the ceiling tile 15 angled
with respect {o the support grid when mounted therein, the bottom surface being substantially
parallel to the top surface of the cetling tile.

&, The ceiling system of cluim L. wheramn the fist tegular edge includes an end surface

defining an exposed reveal that ts visible below the support grid.

7. The ceiling system of claim 6, wherein the bottom sorface of the ceiling tile s

substantially flush with the bottom surface of the support grid at the second teguiar edge.

8. The ceiling systern of claim 6, wherein a top of the end surface of the first tegular

edue is anuled mwards lowards a center of the tile.

Q. The cetling system of claim 6, wherein the end surface of the first tegular adge s not

perpendicular to the top surface of the ceiling tle.

14 -
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13, The ceihng system of claim 9, wherenn the end swrface of the first tegular edge is
hetween 0 and 45 degrees (o a vertical reference line perpendicolar to the top surtace of the

cetling tile.
11 The ceiling svstem of claim |, wherain:

the first {egular edge defines a downward facing first support surface engaging an

upward facing support surfuce formed on the support gnd, snd

the opposing second tegular edge defines a downward facing second support surface
engaging an upward facing support surfce formed on the support grid, the fivst support
surface being located at a greater vertical distance from the bottom surface of the catling tile
than the second suppornt surface such that the cetling tile is angled with respect to the support

grid when mounted therein.

12, The ceiling system of elam {, further comprising a third angled tegular edge and an
opposmg fourth angled tegular edge both disposed at a 90 degree angle on the cetling tile to

the first and second tegnlar edges.
13, The ceiling systeny of claim 12, whevein:

the third angle tegular edge defines a downward facing third support sarfyce

engaging an upward facing support surfyce formed on the support grid, and

the opposing fourth tegular edge defines a dowaoward facing founth support surface
engaging an upward facing support surface formed on the sapport grid, wherewn the third and
fourth support surfaces are disposed at gt angle to the bottom surfice of the cailing tile

between U and 45 degrees.

14, The ceiling system of claim 1, further comprising a third sivaight edge and an
opposing fourth straight edge both disposed at a 90 degree angle on the cetling dle 1o the first
and second tegular edges, the straight gud tegular edges defiung four penpheral sides of the

ceiling tile,
15 A ceiliyg system comprising:

an overhead support grid comprising intersecting grid support members defining a

T

grid opening configured for locating a cethng tile theveim; and

a ceiling tile positioned in the grid opening, the ceiling tile having a top surface and a

Bottom surface oriented parvaliel to the top sarface;

¥
(el
t
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the cetling tile having a first peripheral side defimng a downward facing first support
surface engaging one of the grid support members and an opposing second periphera side

defining & downward facing second support surface engaging a second grid support members;

wherein the first and second support surfaces are configured so that the ceiling tile 15
angled w ovientation with respect fo a hovizontal veference plane defined by the gnd suppont

members when the cerling tile 18 mounded in the sapport grid.

16, The ceiling system of claim 15, wherein the ceiling tile has a substantially wuform
thickness between the first and second peripheral sides.

17.  The ceiling system of claim 15, wherein the orid supposi members include a bollom
fange that delines upward facing support surfaces which engage the downward facing first

and second support surfaces of the ceiling ule.

-y
I
I

18, The cething system of claim 17, wherem each grid support member includes a vertical

web extenching upwards from the boitom flange.

19 The cetling svstem of claim 15, wherein the first peripheral side defines an outward
faging end surface extending downwards below the gnid support members and defining an
exposed reveal that is visible below the support grid.

20, The ceiling system of claim 19, wherein the bottomn surface of the ceiling tile s
substantially Hush with the bottom surface of the support gnd at the second peripheral side.
21, The cething system of claim 19, wheremn a top of the end surface of the first peripheral
side is angled inwards towards a center of the tile,

22, The ceiling svstem of clamm 19, wheren the end surface of the first peripheral side s
not perpendiaudar (o the top surface of the cetling tle.

23, The cetling system of claim 19, wherein the end surface of the first penipheral side is
oriented substantially perpendicular to a bottom surface of the gnid support members,

24, The ceiling system af ¢laim 15, wherein the first support surface is located at a greater
vertical distance from the bottom surface of the cething tile than the second support surface {o
woduce the angled orlentation.

E g

25 The cetling system of clanm 15, wherein the first penipheral side is configured with a

teplar edge.

-~ 16 -
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26, The cething system of claim 23, wheremn the second peripheral side is configured with

a tegular edge.

27, The ceiling system of chum 28, wherem the second peripheval side bas a siraight

adge.

28, The ceiling system of claim 15, fiwther comprising a third peripheral side having an
angled tegular edge and an opposing foorth peripheral side having an angled tegular edge

both disposed at a 90 degree angle on the ceiling tile to the fivst and second peripheral sides.
29, The ceiling system of claim 28, wherein:

the third angle tepular edge defines a downward facing third support surface

enyaging an gpward facmg support suriaes formed on the support gnd, and

the opposing fourth tegular edge defines a downward facing fourth support surface
engaging an upward facing support surface formed on the support grid, wherein the third and
fourth support surfaces are disposed at an angle 1o the bottom sarface of the cailing tile

between ¢ and 45 degrees.

3. The ceiling systemy of elatm 15, fiwther comprising a third straight edge and an
opposing fourth straight edge both disposed at a 90 degree angle on the ceiling file 1o the first
and second tegular edges, the straight and tegular edges defining four peripheral sides of the

B

ceiling tile.
“ Avg 3 N 15 oy s - - oyt .
31 A customizable ceiling svstem comprising:

an overhead support grid comprising intersecting grid support members defimng a

plurality of grid openings configured for locating ceiling tiles therem! and

a plurality of ceiling tiles each positioned i one of the grid opemngs, the cething tiles

having a top surface and a bottom surface oriented paraliel o the top surlace;

the ceiling tites each having a first peripheral side defining a downward facing first
support surface engaging one of the grid support members and an opposing second peripheral
side definmg a downward facing second support swrface engaging a second gnd support

menbers;

the first and second suppornt surfaces of each cetling tile being configured so that the

ceiling tile 15 angled in orientation with respect to a hovizontal reference plane defined by the

arid support members when the ceiling tiles are mounted in the support grid; and
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the first peripheral side of each ceiling tile defining an putward facing end surface
extending downwards below the sapport grid and creating an exposed visible revenl
32 The ceibing system of chinm 31, wherein each ceiling tile has a substantially vmiform
thickness between the first and second peripheral sides.
33 The ceiling system of claim 31, wherein the botions surface of sach cething tile 1g
substantially flosh with the bottom surface of the support prid at the second peripheral side.
3. The ceiling system of claimy 31, wherein a top of the end surface of the first periphers!
side of each cething tile 1s angled inwards towards g center of the tile.
35, The ceiling system of claim 31, wherein the end surface of the first penipheral side of
each ceiling i is not perpendicular 1o the top surface of the ceiling tile.
36, The cetling system of clanm 31, wherein the end surface of the first periphers! side of
each cething tile is oriented substantially perpendicular to a bottom surface of the grid support
members,
37, The ceiling systent of elaim 31, wherein the first sapport surface of each ceiling tile is
located at a greater vertical distance from the bottom surface of the ceiling tile than the
second support surface to produce the angled orientation.
38, The ceiling system of claim 31, wherein the first peripheral side is configuted with a
tegelar edge.
39 The ceiling system of claim 31, wheremn the second penipheral side is configured with
a tepular edge.
403, The cetling system of clamm 31, wheremn the second peripheral side has a siraight
edge.
41, The ceiling svstem of claim 31, where af least some of the ceiling tiles are mranged
a pattern selected from shingled, faceted hills and valleys, or pinwheel.
42, The ceiling system of claim 31, wheretn the ceiling tiles bave a rectangular or square

shape in top plan view,
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