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CONCEALED GRID CFILING 8YSTEM
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

[840621 The present invention relates fo cetling svstems, and more particularly to catling
systems having a concealed support grid enabled by a retaming clip systen.

BACKGROUND OF THE INVENTION

{60031 One type of ceiling system includes ceiling panels or tiles that ave mstalled i a
support grid which mav be suspended from or directly instalied to a suitable overhead
building suppott structwre. Such ceiling systems may be designed to partially or completely
conceals the support grid from view.
[6004] An maproved ceiling system with concealed support grid is desived.

SUMMARY OF THE INVENTION

{0005} The present invention provides a ceiling system in which idividual cethng elements
may be mounted to overhead support members i a secure and stable manner. In one
embodument, without hmilation, 3 speciaily configured retaiming clip is provided that is
nmountable in a track-hike mounting system formed 0 the ceiling tile comprised of a phurality
of elongated channels. The retaining clips and channels permit the ceiling ules to be installed
m g manner that conceals the support grid from view, Advantageously, the shape of ceiling
tiles that may be used is not restricted by the amangement and pattern of the guid support
members, as further described herein,

[8006} According fo an exemplary embodiment, a cetling svstem inclades a longitudinglly-
extending grid support member mountable from an overhead structurg, a ceiling tile including
a mounting channel extending at least partially bebween first and second opposing peripheral
sides of the cetling tile, and a retainung clip slideably disposed 1n the mounting channel of the
ceiling tile. The retaining clip includes a pair of opposing and resiliently deformable
wounting elements. The mounting elements are spaced apart (o define a cavity configuyred to
recetve the grid support member at least partially therein. The mouonting elements are
taterally spreadable 1n response to inserting the gnid support member into the cavity of the

retatning clip, wherein the retatning clip is configured to lockmply engage the ynid support
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member when i a locked position fully inserted into the cavity of the refaining clip for
securing the cathing tile to the grid support member.  The grid sapport member is concealed
from view beneath the ceiling tile.
{80077 According to another exemplary embodiment, a retaining chip attachable 10 a gnd
support member of a ceiling svstem 15 provided for supporting a ceilimg tile. The retainmg
clip includes a mounting flange configured oy attachment to the cetling tile, and & pair of
opposing resiliently deformable ypright mounting wings configured for attachment to the gnid
suppost member, The mounting wings extend upwards from the mowting flange and are
spaced apart to define an upwardly open cavity configured to recetve the grid support
member at least partially therein. The mounting wings are laterally deformable between
undeflected and deflected positions in response {o mserting the grid support member into the
cavity of the retaining clip. The wmounting wings include locking tabs which lockingly
engage the grid support member when in a mounted position mside the cavity of the retaning
chip.
[8008] A method for mounting a ceiling tile to a grid support member of a cetling system 18
provided. The method includes: providing a grid support member mountable from an
averhead support structure; providing a ceiling tile including a borizontally clongated
mounting channel. the channel being open through a top surface of the celling tile: slideably
msening a relaming clip nto the mounting chanuel through a peripheral side of the cething
tile; sliding the retaiming clip 1o a desired mounting position; verbcally aligning an open
cavity of a retaining clip with the grid support member: inserting the grid sapport member
mto the cavily of the retaining clip; laterally displacing a pair resiliently deformable locking
tabs positioned in the cavity with the grid support wember: and lockingly engaging the
locking tabs with the grid support member for securing the cefling tile to the gnid support
member.

BRIEF DESCRIPTION OF THE DRAWINGS

16009} The features of the exemplary embodiments of the present invention will be described
with reference to the folfowing drawings, where like elements gre Iabeled similarly, and in
which:

[8018} FIG. | is a perspective view of a cetling tile retaiming clip for use 1 a ceiling sysiem
according to the present disclosure;

[8011] FIG. 2 is a side elevation view thereof

{8612} FIG. 3 15 an end elevation view thereof

]
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{8013} FIG. 4 15 top plan view thereof]

{8014} FIG. 3 15 atop perspective view of a certing tile with retamning chips of FIG. }
mounied therein:

{8015} FIG. 6 is a side elevation view thereof]

{8016} FIG. 7 is an enlarged detas! VI taken from FIG. 6;

[8017} FIG. & is an exploded top perspective view of an unassembled ceiling system
mciuding grid support members fornung a support gnid, retaiming chips, and a ceiling tilg;
{6818} FIG. 915 an exploded top parspective view thereof with the retmning chps instalied in
mounting channels formed throogh the top of the ceiling ule;

160191 FIG. 10 s an enlarged detail X taken fom FIG. 9;

180201 FHG. 11 s a top perspective view the fully assembled cetling svstem with the cetling
tile mounted to the grid support members using the retaining clhips;

(0021} FIG. 12 is a side elevation view thereof:

[8022] FIG. 13 is an enlarged detal X1 aken from FIG. 12;

(80231 FIG. 14 1s an enlarged detal XV taken from FIG. 13; and

100241 FIG. 15 is an end elevation view of the gnid support member.

160257 Al drawings are schematic and not necessarily to scale. Parts given a reforence
numerical designation in one figure may be considered {0 be the same paris where they
appear i other figures without 3 manernical designation for brevity unless specifically {abeled
with a diffevent part number and described herein,

DETAILED DESCRIPTION OF THE EMBODIMENTS

|8626§ The features and benefits of the invention ave iHustrated and described herem by
reference to exemplary embodiments. This description of exemplary embodiments 1s
intended to be read in connection with the accompanying drawings, which are to be
considered part of the entive written description. In the description of embodiments disclosed
herein, any reference o direction or orientation is merely mtended for convenience of

description and s not intended in any way 1o hnut the scope of the present invention.

nn RO

upper,” “horfzontal,” “vertical,”, “above ” “below,’

T LK,

Relative terms such as "lower, up,”

g.. “hotrontally,”

o

“down,” “lop” and “hottowy” as well as derivative thereof (e
“downwardly.” “upwardly,” etc.} should be construed to vefer (o the orientation as then
described or as shown in the drawing under discussion. These relative terms are for

conventence of description only and do nof require that the apparatus be constiycied or

operated in a particular orientation. Terms such as “attached.” “affixed.” “connected.”
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“coupled,” “interconnected,” and sinular refer (o a relationship wherein stroactores are
secured or attached to one another erther directly or wdivectly through tervemng struchures,
as well as both movable or rigid attachments or relationships, unless expressly deseribed
atherwise, Accordingly, the disclosure exprassly should not be limited to such exemplary
embodiments thestrating some possible non-himiting combination of features that may exst
alone ov in other combinations of features.

{6627} FIGS. B-13 depict an exemplary cetling system {00 according o one embodiment of
the present disclosure for forming a concealed grid. The ceiling system 100 meludes a
support grid 200 comprised of a pluraliy of tongitedinally-elongated, intersecting grid
support members 202 and at least one ceiling tile 300 mounted to the support members with
retaming chips 400, In one embodiment, grid support members 202 may be horizontally
oriented when installed. It will be appreciated, however, that other suitable wounted
orientations of support members 202 may be used such as vertical and angled or slanted (1e.
between 0 and 90 degrees 1o horwzontal). Accordingly, although support members 202 may
be described in ope exemplary orientation herein as horizontal, the invention is not hmited o
this orfemtation alone and other orientations way be used.

160281 Grid suppont members 202 are arvanged to form an array of grid openings 208 which
defing a grid spacing S2 that corresponds 10 a mounting chamel spacing S1 in the ceiling tile
300, Accordingly, spacing 52 15 substantially squal to spacing $1 to allow the grid support
members 202 to engage retaining chps 400 located n the mounting channels 330 of the
cerling tile, as further described herein. In some embodiments, the gnd support members 202
(and concomiiantly mounting channels 330} may be arranged in an orthogonal patiem
wherein support mermbers intersect at right angles to form rectilinear grid openings 208 such
as squares or rectangles (in top plan view). Other shapes of grid openings 208 are possible.
The terminal ends 230 of at least some of the grid support members 202 may be conligured to
miertock with other transversely oriented grid support members 202 at right angles {see, e.g.
FIG. 13) 10 form the rectilinear grid patiern in a manner well known to those skilled in the art
without further elaborgtion. Auy suitable interlocking mechanisin and configuration may be
psed.

18029} In transverse cross section {with additional reference to FIG. 15), grid support
menbers 202 may have a generally inverted T-shaped configuration when in an installed
position either suspended from or directly aftached to an overhead cetling support structure
via an attachment mechanism sach as without Iinuiation fasteners, hangers, wires, cables,

rods, struts, ete. Gnd sapport members 202 may include a longitudinallv-extending
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horizonial bottenn flange 2 11, 8 bulbous top stilfening channel 220, and a vertical web 212
extending upwards from the flangs to the stiffener. The grid support members 202 each
define a longitudinal axis LA and axial divection. Web 212 may be centered between
apposing side ends of flange 212 in one embodiment. Boltom flange 210 defines upward
facing bearing surfaces 204 configured and arranged to engage retaining chp 400, Bearing
surfaces 204 are disposed on egch side of web 212 and extend lnterally from the web
outwards to longitudinally extending epposed lateral edges 214 of the bottom {flange 2140,
Bottom flange 210 fiwther defines a botiom surface 206 facing downwards towards the
cetling tile 300 and a room or space below the sapport grid. Bottom surface 206 defines a
first honzomal reference plane P1 of the overhead support grid 200 which 18 spaced vertically
above a second horizontal reference plane P2 defined by the bottom surface 304 of the cetlng
tile.

[6038} Grid support members 202 may be made of metallic or non-metallic matenial suitable
to engage clips 400 and support the dead or weight load of cetling tiles 100 without undus
deflection. In some preferred but non-himiting embodiments, suppott members 1 1 may be
made of metal includmyg alamnam, titanium, steel, or other.

16031} Referning to FIGS, 510, cetling tiles 300 cach tnclude g top surfhice 302, bottom
surface 304, and penpheral sides 300, 308, 316, and 312 each defining a peripheral edge.

The distance between opposing peripheral sides defines widths andior lengths of the cailing
tile 300, In one embodiment, the penipheral sides may have a straight edge (see, e.p. FIG. 6)
mn side profile to form straight buft joints with adjacent tiles in the ceiling system 100, Other
suttable edge profiles, however, such as anzled, tegular, rabbetad, etc. are possible.

{60321 Top and bottom surfaces 302, 304 may be substantially planar or fat, or ahernanvely
may include various surface features, textures, and patterns such as perforations, wavy raised
surfaces, undulating surface contours, linear grooves and ridges, or other. Accordingly, the
top and bottom surfaces 302, 304 are not limited to any particular surface profile. Inone
embodiment, the top swrface of 302 of the ceiling tile 300 may be {lat which may serve as a
refevence surface for locating the mounting channels 330 at a umiform position in each ceiling
tile durmg manuefacture.

160331 Ceiling tiles 300 may bave substantially uniform thickness T1 wherein top surface
302 is substantially parallel to bottom surfhce 304 between the peripberal sides 306, 308, 310,
and 312, In other possible embodiments, top and bottom surfaces 302, 304 may be angled

with respect to each other to form a reveal between adjacent ceiling tiles wherein one or more



WO 2014/039529 PCT/US2013/058015

peripheral sides 306, 30§, 310, or 312 project beline the botions surface 304 of an adjacent
ceiling tile 300,

160347 With continuing refevence to FIGS. 5-10, cetling tiles 300 include a plurality of
fongitudimallv-extending recessed mounting channels 330 formed through and penstrating top
surface 302 so thai the channels are open i an upwards direction facing the overhead support
grid 200, Channels 330 extend longitudinally across the tile and parallel to the top and
bottom surfaces 302, 304, Each channel 330 pensirates at least one peripheral adge formed
by peripheral sides 306, 308, 310, or 312 of cething tile 300 1o allow wnsertion of a retaining
clip 400 through a side of the ceiling tile into the channel. In one embodiment, as shown for
example in F1G. 3, the channels 330 are arranged o penetrate each peripheral side 306, 308,
310, or 312, In this embodiment, each channel 330 further penetrates two opposing
peripheral sides 306, 308, 310, or 312, which maximizes the possible wnsertion and moanting
tocations of retamnng clip 400 on ceiling tile 300,

[8035] 1t will be appreciated that in other possible confipurations and arrangements of
chaanels 330, however, that some or all of the channels may extend horizontallydaterally
only partially across the width/length of the ceihing tile 300 from one peripheral side 306,
308, 310, or 312, as represented by channed 3307 shown 1o dashed lines in FIG. 5. This
partial channel 334 terminates at a dead end, which limuts the maumam lateral insertion
distance of the retaiung clip 400 mto the channgl.,  This arrangement further oy the range
of possible ceiling tile mounting locations for retaining chp 400, wiach may be desirablen
some particular applications.

[8036] Each channel 330 mcludes an open top 331, an upper receplacle 332 mcluding two
opposing sidewalls 333, and a lower retaining chp moanting receptacie 334, Inone
embodiment, sidewalls 333 may be sloped or angled with respect o a vertical centerline CV2
defined by the channel 330. Accordingly, sidewalls 333 may each be disposed at an angle A3
to vertical centerhine CV2 between 0 and 90 degrees. The angled sidewalls 333 allow the
retaining clip 400 to expand laterally outwards into a gap G formed between the sidewalls
and resthiently fextble mounting elerents such as upright wings 413 of the clip when
mounting the cerling tile 300 to a gnid support member 202, as turther described herein. The
gap G may be wedge-shaped.  In other possible embodiments, the sidewalls may be arranged
parallel to vertical centerline CV2 (e.g. perpendicular to top surface 3207 as represented by
the dashed line 333" fn FIG, 7 provided sufficient {ateral space 15 created between the
opposing sidewalls to allow the retaining clip 400 enough room to expand laterally by a

sufficient amount (o lock the retaining clip o the grid support member 202

-y -
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{8037} In one embodiment, as shown i the fipwres, angled sidewalls 333 are desired which
forms a pair of inwardly projecting protrusions 335 configured to be received at least partially
i1 and engage a pair of outwardly open notches 407 of the retwining chip 400 (see, e.g. FIGS.
2.7, and 14). The protrusions 3335 creaie a pair of opposing shoulders in channel 334 that
engage relaming clip 400. This ensures a snug [it for tightly securmyg the chips 400 in the
channel 330 to mimmize possible rotation of the retaining clip 400 with respect to the
channel 330 when locking the cailing tile 304 to the support grid 200, The engagemant
between the protrustons 333 and notches 407 further creates & pivot pomnt around which the
angled sidewalls 333 may rotate and expand Iaterally ovtwards when being locked 1o o grid
support member 202,

180381 As shown i FHG. 7, the lower mounting recepiacie 334 is complementary configured
i cross sectional shape to the laterally widened mounting base or Hange 408 of retaiming chip
400 {see also FIG. 2 of retaining clip). This securely holds the retaining chip 400 i the
moynting channel 330 of the ceiling file 300, The mounting receptacie 334 15 focated
between the bottom surface 304 and top surface 302 of the cething tile. In one arrangement,
mounting receptacie 334 may be spaced vertically apart from and does not penetrate bottom
surface 304 of ceiling tile 300 so that the overhead support grid 200 will be completely
concealed from view beneath the ceiling e {see also FI1G. 13).

{80391 Mounng receptacie 334 defines a downward Facing bearing surface 336 which

ees upwiard facing top surface 406 on retaimag clip 400, Upward facing bearing sarface

=

Sk
338 of mounting receplacle 334 engages downward facing bottom surface 404 of retaining
clip 400. Mounting receptacle 334 communicates with upper recepiaclz 332 o allow the
resifiently Jexible mounting wings 413 of retaining clip 400 to extend upwards through the
channel 330 for engaging the support grid 200, The mounting receptacle 334 has a width W2
which is sized just shghtly targer than width W3 of mounting flange 408, This allows the
moupting flange 408 to be slideably inserted and moved within channel 330 without
excessive fooseness that might allow the cetling tile 100 1o wobble when installed in the
support geid 200,

{8046} A narvow throat portion 341 1 formed between upper and lower receptacles 332, 334
by the horizontal gap created between the inward protrusions 335 on each sidewall 333 of'the
mounting channel 330, as shown in FIG. 7. The throat portion 340 has a width Wo which is
smalter than the width W3 of the retaming clip bottom mounting flange 408 {(see also FIG. 2},
This prevenis the refaining clip 400 from being withdrawn vertically from the ceiling tile

chanmel 330 to ensure that the ceiling tile 300 remains secured to the overhead grid suppont
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members 202, Width W6 of the throat portion 340 i3 theretfore smaller than width W2 of the
tower receptacie 334

160411 Any sultable number and arrangenient of channels 330 may be provided so long as the
ceiling tile 300 mav be securely fastened (o the overhead suppont grid 2060 with retaining clips
400, In vanous embodiments, af least two channels 330 arvanged in intersecting or paraliel
relationship to each other may be used so that the retgining clips are vot all arranged in the
same vertical mounting plane to avoid rotation of the ceiling tile and provide secure
istallation. More mounting channels 3340 may be desired for a secure mowy depending on
the size and shape of the ceibing tiles used.  In one exemplary arvangement shown in FIG. 3,
mitiiple intersecting channels 330 are provided. As shown each mounting channel 330 may
include one or more retaining clips 400 with at least some of the ¢lips disposed near the
peripheral sides 306, 308, 310, and 312 of the ceiling tile proximate to where the cetling tile
will abut an adjacent tile for providing a relatively ught flush jon.

[8042} FIGS. 1-4 show a ceiling tile retaining chip 400 in greater detail. Retaining clip 460
has a generally truncated V-shaped body that defines a vertical centerline CV1 and
fonguudmal axis LA which generally comcides and aligns with the longitudmnal axas of a gnid
support member 202 and gxaally elongated mounting channels 336G formed in the ceiling ples
300 when the retaining chip 15 coupled to both the support member and ceiling tile. Retaming
clip 40K} further delines a paw of axial ends 442 orntented transversely o longiindinal axis LA
Retaining clip 400 has an axial length L which may be less than the length of 8 mounting
channel 330 which may be measured along the widih or length dimension DI of the ceiling
tile 300 {see also FIG. §). This allows the retmning ¢lip 400 o be mounted in a plurality of
possible mounting positions on the ceiling tile. Accordingly, mounting channel 330 has a
fength that is at feast as long as length L1 of retaining clip 400, and preferably longer than
twice the length of L1 to provide multiple mounting locations or positions for the retaining
clip.

{8043} Retaiming clip 400 forther includes two opposing resiliently flexible and laterally
movable upright mounting elements such 8s mounting wings 413 extending upwards from a
common mowing base such as flange 408, The mounting flange 408, being captured by the
mounting channel 330 of the cethng tile 300, 15 intended to remain relatively stationary in
position during the process of mounting the cething tile to the support prid 200 whereas the
mounting wings 413 are elastically deformable to lock the cetling tle to the support gnid, as

further described herein.
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{8044} The body of the retmning clip may be fovmed as a single unitary structre 1 which
the mounting wings 413 and mounting flange 408 ave all integral portions of the wtary
body. In other possible embodiments, the mounting wings 413 may be separate clements
coupled to mounting flange 408 n any suitable manner such as welding, solder. fasteners,
wiariocked structures, ete.

[8045} Referring generally now to FIGS. 1-4, 7, 13, and 14, the mounting wings 413 are
spaced {aterally apart to define a widened entrance or top opeming 422 having a width W4
{(measured between top edyes 403) that 13 sived 1o receive the bottom flange 210 of a grid
support member 202 when inserted vertically downwards into the retaining clip.
Accordingly, width W4 is farger than the lateral width W3 of the bottom mounting Hange 210
of the grid support member 202, Each meounting wing 413 mcludes an an upper section 412
defining an upper free terminal edge 403, a middle section 411, and a lower end 410 wiach
conjoins bottorn mounting flange 408, In some embodiments, upper section 412 of each
moynting wing 413 may be flared outwards about a bend line 409 at an angle Ad to the
middle section 411, Angle A4 may be between 0 and 90 degrees, and preterably between 0
and 45 degrees m various embodiments. Each mounting wing 413 further defines u pair of
uner bearing surfaces 416 which face inwards towards each other and vertical comterline
CV1 defined by the retaining chip 400, The bearing surfaces 416 are configured and arranged
to shideably engage bottomn flange 210 of a gnd support member 202 during the caibing tile
mounting process, as further described herein,

[8046} Mounting wings 413 may be slanted and angled outwards away from vertical
cenderiing CV1 and diverge by a progressively mcreasing horizomal distance fromm centerline
CV1n moving vertically upward away from the bottom mounting flange 408, as shown. In
one embodiment, each mounting wing 413 may be disposed at an angle Al from vertical
cengerline C'V1 batween 0 and 90 degrees, and more preferably between ¢ and 45 degrees.
The angled wings 413 define an interior cavity 42¢ therebetween configured and
dimensioned 1o receive bottom flange 210 at Jeast partially into the cavity {see, e.g. FIG. 13}
In one embodiment, cavity 420 may have a frusto-conical shape in tramsverse cross section,
{8647} Botiom mounting {lange 408 of retaining clip 400 defines an opposing pair of
haterally outward extending engagement protrusions 444 configured (o engage lateral end
portions of lowsr mounting receptacie 334 in the cething tile 100, Mounting flange 408
includes an outer bottom surface 404, opposing outer top surface 406, opposing mner top
surface 441, and a par of opposing longitudimally-extending lateral ends 4035 oriented parallel

to fongitadinal axis LA, The distance between the ends 405 defines a mounting flange width
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W3, Each moonting wing 413 15 disposed at an apgle AS to the top sarface 406 of the
mownting Jange 408, In some embodiments, angle AS may be between  and 90 degrees
which creates the angled or sloped inner bearing surfaces 416 inside the retaining clip
apposite outer surfaces 401 of the mounting wings 413, The mner bearing swfaces 416 may
be substantially paraltel to outer surfaces 401 creating a substantiaily aniform thickness T2
for each mounting wing 413 (see also FI1G. 2}

[0048} In one embodiment, bottom mounting flange 408 of retaming clip 404 may have an at
least partially open interior space defined between the vertically spaced apart top and botiom
surfaces 406, 404 of the flange. The mounting flange 408 may form a generally V-shaped
shoulder or corner 424 (which may be slightly rounded) forming a laterally narrowed throat
portion 430 of the retaining clip 400 and outwardly open notches 407 configured for
engaging mountng chamel 330, as described berein. The imwardly projecting corpers 424
are resiliently {lexible and vertically movable to a degree upon applying a generally
downward force against the fop edges 403 of the mounting wings 413, Accordingly, top
surface 406 of mounting Hange 40R 15 i tum resihiently deformable to a degree with respect
10 the bottom surface 404 due to the open interior space formed between the surfaces. This
may assist with shding and then maintaming the retaining chips 400 in g desived mounting
positicn within the longiudinally extending channels 330 formed in the celling tiles 300, For
example, a clip 400 may be inseried into a chamnel 330 through a peripheral side 306, 308,
310, or 312, The mstaller may then press downwards with a force against the mounting
wings 413 which temporarily and resiliently deforms the comers 424, thereby displacing
them shightly downwards to relieve some of the frictional pressure between the adjacent fop
surface 406 of the mounting flange 408 and the downward facing bearing surface 336 in the
lower receptacle of the ceihing tile chamnel (reference FIG. 7). This allows the clip 400
shide more easily within the channel 3300 When a desired position of the clip 400 1s reached,
the installer releases the mounting wings 413 thereby removing the downward force. The top
surface of retaining clip 400 springs back upwards and increases the frictional force against
the hearing surface 336 to help fnictionally retaining the clip in position with channel 330
antil the ceiling tile 300 15 mounted {o the overhead sappornt grid 206

16049} 1t will be appreciated that in other possible embodiments, the bottom mounting flange
408 of retaining clip 400 may be solid without an interior space and vertical deformability
between the top and boitom surfaces 406, 404

{80301 Referring to FIGS. -4, retaming clip 400 fiwther inchndes at least one opposing pair

of resitiently movable focking tabs 402 which are each configured to engage gnid support
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member 26052 Jor locking the ceding tile 100 o the support grid 200, Locking tabs 402 may
each be hingedly connected to a wounting wing 413 ot a top hinged end 402a and have a
bottom free end 402b which engages upward ficing bearing surface 204 on the bottom flange
210 of the grid support member 202, as further shown 1o FIG. 13, In one embodiment, the
free ends 402h of tabs 402 are arranged to engage the opposing longitudimally extending
tateral edges 214 of the bottom flange 210.

[8051} As best shown in FIG. 2, locking tabs 402 project imwards front each mownting wing
413 of retaming clip 400 and are disposed at an angle A2 o the wings. In one non-liniting
embodiment, angle A2 may be between 0 and 43 degrees. The tabs 402 are movable laterally
cutward by engagement with the bottom flange 210 of the prid support member 202 when
inserted into the retaining clip HH3. The grid support member 202 creates a faterally outward
force against the locking tabs 402 o temporanly deflect and spread the tabs apart. The
tocking tabs 402 elastically return wwards towards an undeflected position upon
disengagement from the bottom flange 211 of the grid support member 202, The tabs 402
may be rigidly structured with respect to the mouanting wings 413 {e.g. by making the vertical
fength of the tabs relatively short) so that the gnd support member 202 deflects both the tabs
and mounting wing upon contact, I other embodiments, the tabs 402 may be movable with
respect to the mounting wings 413 {o a degree such that the grid support menber 202 deflects
gither the fabs alone upon contact or boih the tabs and mounting wings. Any of the foregoing
constructions are satisfactory so long as the locking tabs 402 are deflected and spread apant
by the grid support member 202,

[8052} The locking tabs 402 are disposed between the top edges 403 and bottom mounting
{lange 408 of the retaining clip 400 at a position that 1s located between the top and botiom
surfaces 302, 304 of the ceiling tile when the retaining chp is mounted therein (see, e.g. FIG.
13}, This provided a stable cetling tile mount and minimires the total combined height of the
ceiling tile and gnid sapport member combination for compact installations. In one
embodiment, the tocking tabs may be located more proximate to the bottom mounting {flange
408 of retaining clip 400 than the top edges 403 at ¢ position adjacent to throat portion 450
where the width of the retaiming clip cavity 426 is less than the width W3 of the gnid support
member botiom {lange 210 (o trap the flange beneath the locking tabs {see also FIGS. 2,7,
and 13-15)

{80383} The locking tabs 402 may be formed as an integral unstary structural part of the
mounting wings 413 by creating a three-sided rectilinear cut in the wing and bending the tabs

wwards away from the wings towards vertical centerhne CVI. This embodiment formed a
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cutout window 425 in the moupting wings 413 below the hinged end 4028 of each locking tab
402, Each focking tab 202 15 laterally moveable mito and owt of it respechive window 425
16054} In other possible embodiments contenplated, locking tabs 402 may be formed as
separate elements which are attached o mounting wings 413 by any suilable means to forma
hinge such as with fasteners, soldering, welding, adhestves, or other. In one prefarred
embodintent, the tocking tabs 402 are integrally formed from a part of mounting wings 413 in
the manngr descnbed above for simplicity of manufacture and cost-effectiveness. Any
suitable munber of locking tabs 402 may be provided. Each mounting wing 413 preferably
sicludes at least one Jocking tab 402,

60551 When retaining chip 400 is mounted in @ mounting channel 330 of the ceiling ule 300,
the upper portion and top edges 403 of mounting wings 413 exiend vertically above the top
surface 302 of the ceiling tile as shown for example in FIGS. 7. 10, and 13. This positions
the mounting wings 413 to cleanly recetve and engage a grid support member 202 being
mserted through the top opening 422 of the retaining clip.

8056} Retaning clips 400 may be made of any suitable resiliently deformable metathic or
non-metathc matenial having an elastic memory which allows mounting wings 413 and
focking tabs 402 to be tuterally deflected by grid support members 202 and then return
towards the enginal undeflected position. In one preferred embodiment, retaining clips 400
miay be made from sprimg steel or other resthently deformable metal. In other possible
embodiments, a suitably strong and resibient plastic material may be used. The retwning clips
400 may be fabricated by any suttable method(s} used in the art such as without limitation
siamping, bending, extrusion, cutting, and others depending on the shape and material of
construction wiended for the chps.

160571 A method or process for mowting 3 ceihing tile to an overhead support gnd of &
ceiling system will now be described. In one embodiment, the ceiling system s a concealed
gnid ceiling system 11 As farther deseribe below, the gnid support member 202 15 vertically
movable from an entrance position to a locked position in the retaining clip wherein the grid
support member is locking engaged with the retaining clip.

8058} The method begms with first providing the ceiling system components, as shown for
example in FIG. 8. This includes a support grid comprised of a plarshiy of gnd support
menbers 202 which have been preassembled and already mounted from or to an overhead
support structure in the configuration shown in one exemplary embodiment, a ceiling nile

360, and a plurality of retaining clips 400

¥
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{8059} Referning generally to FIGS. 5-13, the method continnes by next installing the
retaining chps 400 in the mounting channels 334 in the ceiling tle 300, The clips 400 we
each laterally and shdeably inserted through open ends of the mounting chammels 330 formed
through peripheral sides 306, 308, 310, andior 312 of the ceiling tile 300, Afler initial
msertion of a clip 400 wio a channel 330, the msialler may optionally prass downwards
aganst the mounting wings 413 o relieve the frictional engagement between the upward
facing top surfaces 406 of the clip mounting flange 208 and downward facing surfaces in the
fower mounting receptacie 334 of the channels 330, in the manner already described herein.
The retaining clips 400 may be shid along the length of the channels between a contimum of
possible axial mounting positions in the channels between the peripheral sides of the ceiling
tile 300, When the desired mounting position is reached, the retaining clip 400 may be
released by the installer. The chips 400 ave maintained i position by frictional engagement
with the mounting channels 330, The clips 400 are positioned and ready for mounting to the
support grid 200, The upright mounting wings 413 of the retaining clips 400 are n an mitial
undetflected position.

180661 In one embodiment, the retuining clips 400 are preferably located so that a clip is
positioned proximate to the peripheral sides of the ceiling tile in each of the mounting
channels 330 (see, e.g. FIGS. 5, 9, and 10). In some emabodiments, the refaming clips 400
nray be spaced mwards 1n the channels 330 away from the penpheral sides, as shown, This
retaining clip 400 position ensures that the peripheral side regrons of the cething tile are
securely mounted to the overhead support grid 200 to form relatively tight joints with and
substantiaily flush bottom surfaces between adjacent ties for assthetic reasons. Additional
fitermediate retmining chips 400 may be provided between the peripherally-located chips for
added support, s needed depending on the size and weight of the ceiling tile 300,

8061} With the retaming clips 400 now installed in the foregoing mounted positions n
mounpting chanmels 330, the ceiling tile 300 1s rmsed vertically apwards towards the support
grid 200 so that the ceiling tile §s proximate to the grid {see, e.g. FIG. 9. The honizontal
position and onentation of the ceiling tile 300 may be adjusted so that the retaining clips 400
are each vertically abgned with a corresponding grid support member 202, Since the nstaller
is located below the ceiling tile 300 during mstallation, the support members 202 above the
ile cannot generally be viewed divectly. However, because the grid support members 202
each form axially aligned ranners and cross-pieces with remaning exposed support members,

the installer can approximate the proper horizontal position of the ceiling tile as needed.
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{8062} The installer next raises the cetling file 100 vertically wpwards agaimst the overhead
support grid 200, preferably creating hght contact wnitially. The horizontal position and
arientation of the ceiling tile 300 may be adjusted so that the bottom flanges 210 of the gnid
support members 202 are horizontally and vertically centered over the {op openings 422 of
the retaimng clips 400 so thal the vertical centerlings CV1 and CV2 of the retaining clips and
cerling tile mounting channels 330 are substantially gligned. The widened top opening 422 of
the retaming clips 400 facilitates this positioning. Because the top edges 403 of the retainmg
clips 41} are raised above the lop surface 302 of the ceiling tile, the wstaller can generally
determine by feel that the bottom flanges 210 of the grid support members 202 are properly
aligned with the top openings 422 of the retaiming clips 400, At thas point in the installation
process, the retaining chips 406 are not lockingly engaged with the grid support members 202,
[6063} With the retaming clips 400 now properly aligned with the gnid support members 202,
the ceting tile 300 1s further ratsed vertically upwards towards the support grid 200, The
bottom flange 210 of each grid support member 202 travels downwards in cavity 420 from
the top opening 422 of the retaining clip 400 towards the bottom mounting flange 408 of the
retaining chp. As the cavity 420 of the retainmg clip 400 gradually narvows towards the
bottom (see, e.g. FIG. 7 entrance width W4 to throat portion 450 width W1), the
fongitudinally extending lateral edges 214 of the botiom flange 210 moves downwards and
nray stidingly engage one or both wner bearing surfaces 416 of the retaining chip 404G
depending on the width W3 of the grid support member mounting flange 210 and of the
cavity at different portions. Accordingly, i some embodiments, the opposed lateral edges
214 of the bettom flanze 210 may mautually engage portions of the inner bearing surfaces 416
on each moanhing wing 413 above the locking tabs 402, which would deflect the elastic
mounting wings 413 laterally outwards in opposing directions and narrows the width of gap
G formed on each side of the retaining clip (reference FIGS. 7 and 13). {n other
embodiments, the opposed lateral edges 214 of the bottom flange 210 may not engage
portions of the inner bearing surfaces 416 on each mounting wing 413 above the locking tabs
402, tn which case no deflection of the mounting wings would occur.

[8064] Eventually, lateral edges 214 of the bottom flange 210 on the grid support member
202 approach and slidingly engage the locking tabs 402 of the refaiming clip 400, This
graduaily deflects the tabs 402 lgterally ontwards farther and favther as the support member
202 propresses downward in the refaming clip. In some embodiments, the locking tabs 413
may be somewhal rigidly structured in relation o the mounting wings 413 so that the grid

support member 202 deflects and spreads the mounting wings outward with the locking tabs.
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In other possible embodiments, the locking tabs 4032 alone may be deflected towards the
momting wings 413 or both the locking 1abs and mounting wings may be spread apart by the
mounting Hange 210 of the grid support member 202,

{89651 In any of the foregoing deflection scenarios, the locking tabs 402 are spread apart by
sufficient horizontal distance (o allow the opposed lateral edges 214 of the bottom flange 210
on the grid support member 202 to pass by the locking tabs. Once the lateral edges 214 reach
a position below free end 402b of the retaining clip 400 {see also FIGS. 1-4), the locking tabs
462 snap back inwards engaging the top surface 204 of the botlom fange 210 near the lateral
edges 214 of gnd support member 202, as shown in FIGS. 13 and 14, The mounting wings
413 andfor locking tabs 402 alone may each return inwards to a substantially undeflected
position. The ceiling tile 300 15 now snap-{it and lockingly engaged with the overhead
support grid 200 1m a fully mounted position. The locking tabs 402 of the retaming chp 400
are substantially aligned in the smme hortzontal plane P1 as the bottom mounting flanges 210
of the gnid support members 202 when the ceiling tile 308 15 fully mounted to the suppont
grid 200, As best shown m FIG. 14, the lateral edges 214 of the grid support member 202 are
trapped between the free ends 402b of locking tabs 402 and inner bearing surface 416 1o the
narrowed throat portion 450 of the retaining clip 400 because the threat portion has g smaller
width Wi than width WS of the gnid support member mounting flangs 21 The grid support
mermber 202 cannot be vertically withdrawn from the retaming clip 400 without first forcing
the locking abs 402 back outwards 1o disengage the tabs from the bottom mounting flange
210, and then raising the grid support member 202 upwards by simultancousty lowering the
cetling tile 300, When the cetling tile 15 mouniad to the support grid 200, the locking fabs
402 of the retaimng ¢lip 400 are generally accessible from only above the ceiling hile 300,
16066} 1t should be noted that the foregoing ceiling tile snap-fit mounting mechanism creates
an audible “click™ to confirm to the installer that the cetling tile 300 has been fully and
properiy mounted. Advantageously, this assists signals installers who cannot directly see the
engagement between the retamng clips 400 and the grid support members 202,

[8067} The foregoing ceiling tile mstallation process may be repeated gs necessary to add
additional cetling tiles 300 o the sapport grid 200,

16068} 1t will be appreciated that the ceiling tile 300 mounting svstem deseribed berewn
advantageousty does not Hmit the shape of ceiling tiles that may be used. The mounting is
controfled by the pattern/arrangement and lateral spacing of the overhead gnd support
members 202 and their mating mounting channels 334 formed i the top surface 302 of the

ceiling tile 100 which hold the retaning clips 400, The arrangement of the grid support
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members 202 and mounting chanpels 330 1s thevefore independent of the shape of the ceiling
nle used.  Accordingly, ceiling tiles 300 may be used having different shapes than the
apenings 208 formed by the grid support members 202 and the lavout of the mounting
channels 330,

{80697 Althouyh a square rectilinear cething tile 15 shown herem for describing one possible
non-limiting entbodiment, the invention is not Himited to such rectilinear shapes (e.g. square,
rectangular alone. Other poelygonal shapes {e.g. diamond, triangular, hexagon, ete.) and
coanbinations of shapes may be used for ceilmg tiles and mounted to an overhead suppon
erid in accordance with the cailing tile mounting system disclosed hervein.

160707 While the foregoing description and drawings represent exemplary embodiments of
the present disclosure, # will be understood that various additions, modifications and
substitutions may be made therein without departing from the spirit and scope and range of
equivalents of the accompuanying claims. In particular, it will be clear to those skilled in the
art that the present iInvention may be embodied i other forms, structures, arrangements,
proportions, sizes, and with other elements, materials, and components, without departing
fromy the spirit or essential charactenistics thereof  In addition, numerous variations in the
niethodsiprocesses deseribed herewn may be made within the scope of the present disclosure.
One skilled in the art will further appreciate that the embodiments may be used with many
modifications of struciure, arrangement, proporiions, sizes, materials, and components and
otherwise, used 1w the practice of the disclosure, which ave particalarly adapted 1o specific
envivonments and operative requirements without departing from the principles described
herein. The presently disclosed embodiments are therefuore o be considered in all respects as
tilustrative and ot restrictive. The appended claims should be construed broadly, to inclade
ather variants and embodiments of the disclosure, which may be made by those skilled in the

art without departing from the scope and range of equivalents.

-~ 16 -



WO 2014/039529 PCT/US2013/058015

CLAIMS

What is clatmed s
1. A celing system comprising:

a longitudinally-extending prid support member mountable from an overhead
structure;

a ceiling tile inchsding 8 mounting channel extendimy at least partially between first

and second opposing peripheral sides of the ceiling ule;

a retaiing clip shideably disposed in the mounting channel of the cethng tile, the
retaining clip including a pair of opposing and resitiently deformable mounting elements, the
mounting elements being spaced apart to defing & cavity configured to receive the grid

support member at teast partially therein;

the mounting elements being laterally spreadable in response to inserting the grid

support member into the cavity of the retamimng clip;

wherein the retaiming clip 15 configured 1o lockingly engage the grid support member
when 1n a locked position fully inserted into the cavity of the retaiming clip for secunng the

ceiling tile to the grid support member,

2. The svstem of claim 1, wherein the mounting elements each include a focking tab
protruding nwards mto the cavity of the retainmyg clip, the locking tabs engaging the grid
support member 1 the locked position.

3 The systema of ¢laim 2, wherein inserting the grid support member inie the retaining
clip engages and laterally deflects the locking tabs cutwards.

4. The system of claim 1, wherein inserting the grid support member into the retaining
clhip Interally spreads the mounting elements apart.

5. The system of claim 1, wherein the mounting elements are upright in position and
configured as opposing wings extending vertically upwards from a comnion bojton:
mountmg Jange slideably received in the mounting channel of the ceiling tile.

&, The svstem of claim |, wherem the retaining olip includes a top opening configured

and dimensioned fo receive a portion of the grid support member therethrough.
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7. The system of claim 6, wherein the top opening is defined by top edyes of the

mounting elements that project shove a top surface of the cetbing tile, the top edees defining

an entrance opening for inserting a portion the grid support member therethrough.

8. The system of claim 1, further comprising a gap formed between each mounting
element and a respective adiacent sidewat] of the mowsting channel in the ceiling tile.

2. The system of claim {1, wherein inserting the grid support member into the refaining

chip laterally spreads the mounting elements apart and narrows the gaps.

10, The svstem of claim |, wherein the cavity has a frusto-conical shape in transverse
CTOSS-5ection.

1t The system of clain 1, wherein the mounting channel includes an upper receplacle in
which the mounting elements are disposed, a lower mounting receptacle configured Lo secure
the retaining clip in the mounting channel, and & natrow throat portion formed between the
upper and fower recepiacles.

12, The system of claim 11, wherein the throat portion has a narrow width than the lower
receptacle.

13, The system of claim 11, wherein the upper recepiacie includes sloped sidewslls.

14, The system of claim 11, wherein the retaining clip includes a laterally widened
mounting Jange disposed in the lower receptacie of the channel and having a greater width
than the throat portion of the channel.

15, The system of claim 1, wherein the mounting channel has an open top that penetrates
a top surface of the cailing tile and a closed bottom that does not penetrate ¢ bottont surface
of the ceiling file.

6. The system of claim 15, wheremn the mounting elements are sceessible through the
open top of the mounting channel, the grid support member being inseriable through the open
top of the mounting channel.

17, The system of claim 1, wherein the gnid sapport member wnchudes a bottom flange and
a vertical web extending apwards from the mounting Hange.

18, The system of clabms 17, wherein the gnd suppovt member bag a generally inverted T-

shape in ¢ross-section.
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19 The svstem of clainy 17, wherein when the grid support member is in the locked
position in the retaining olip, the retaining chp engages opposing lateral edges of the bottom

flange to secure the grid support member to the retaining chip.

20, The system of claim 17, wherein the refaining ¢lip has a narrowed throat portion

having a widih smaller than bottom flange of the gnd support wmember,

21, The system of claim {, wherein the mounting elements are movable between
undeflected and deflected positions in response to inserting the support member into the
cavity of the retaining ¢lip.
22 A retaining clip attachable to 3 grid support member of 3 ceiling system for
supporting a ceiling tile, the retaiming clip comprising:

a mounting flange configured for attachment to the cethng tile; sud

a pair of opposing resthiently deformable upright mounting wings configured for
attachment to the gnid support member, the mounting wings extending upwards from the
mognting flange and being spaced apart to define an apwardly open cavity configured to
regeive the prid support member at least partially therein;

the mounting wings being laterally deformable between undefiected and deflected
positions in response to mnserting the zrid support member into the cavity of the retaining
clip;

the mounting wings cluding locking tabs which lockingly engage the grid support
member when in a mounted posthion inside the cavity of the retatning clip.
23, The retaining clip of claim 22, wherein each locking tab is disposed at an angle
between 0 and 43 degrees (o a respaclive mounting wing.
24, The retaning clip of chnm 23, wherewmn the locking tabs protrude wnwards mio the
cavity of the retaining clip to engage the grid support soember in the locked position,
25 The retamning clip of chiam 22, wheren inserting the grid support member into the
retaining chp engages and Jaterally deflects the locking tabs catwards.
26, The retaming clip of claim 22, wherem wserting the grid support member into the

retaining chip laterally spreads the mounting wings apswt,
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27 The retaining clip of clain 22, wherein the retmning clip inclades 3 top opening

configured and dimensioned (o receive a portion of the grid support member therethrough.

2% The retaining clip of claim 27, wherein the top opening is defined by top edges of the
mounting elements that project above a top surface of the cailing tile whan the refamning clip

1 mounted therein.

29 The retaming clip of clavm 27, wherewn the retatmng chip includes 4 narrowed throst

portion disposed below the top opening.

30, The retaining clip of claim 29, wherein the narvowed throat portion has a width less
than the grid support member.

31, e retaiming clip of claim 22, wherein the mounting wings are disposed at an angle
31 The retaiiing clip of claim 22, wherein the mounbiny wings are disposed at an angl

between 0 and 45 degrees o the mounting fange of the retaining chp.

32, The retaiming clip of claim 22, wherein the cavity of the retaining ¢lip has a frusto-
conical shape m transverse cross-section.

33 The retaining clip of claim 22, wherein the mounting fange mnclodes two lnferally
extending protrusions configured 1o engage a mounting chaonel formed in the cethng tile.

34, The retaining clip of cljim 22 wherein the mounting wings include an upper section
that 1s flared laterally outwards about a bend line at an angle {0 a section below the bend line.

a e

35, The retaiming clip of claim 22, wherein the retaining clip 13 made of spning steel.

36, A method for mounting a cailing tile to a auid support member of a ceiling system, the

method comprising:
providing a grid support member mountable from an overhead support structurg;

providing a ceihing tile including a horizontally clongated mowsting channel, the

chanmel bemy open through a top surface of the cetling tile;

slideably msevting a retaining clip wio the mounting channel through a peripheral side

of the ceiling ule;
stiding the retaining clip to a desired mounting position;

vertically aligning an open cavity of a retaining chip with the gnid suppert mensber;

nserling the grid support member into the cavity of the retaining clip;
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laterally displacing a paw resiliently deformable locking tabs positioned in the cavity
with the grid support member; and

lockingly engaging the locking tabs with the grid support member for securing the
ceiling tile to the grid support member,
370 The method of olabm 36, wherein the locking tabs are disposed on a pair or resibiently
deformable upright mounting elements formed on the retaining chp.
34, The method of claim 37, wherein the laterally displacing steps includes laterally
displacing the mounting elements.
39, The method of claim 36, wherein the lockingly engaging step includes trapping a
bottonm {lange of the grid support member between the locking tabs and a par of opposed
angled bearing surfaces m the cavity of the relaming clip.
4. The method of claim 36, wherein the cavity of the retaining chp is frusto-conical

shaped m cross-section.
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