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(57) Abstract: A ceiling system in one embodiment includes an over-
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FIG. 13

Pooms head support grid comprised of a plurality of intersecting grid support
members and a ceiling tile mountable to the grid. Retaining clips sup-
port the ceiling tile from the grid which may be concealed from view.
The retaining clips each include a cavity that receives a grid support
member and a pair of resilient mounting elements configured to lock -
ing! vy engage a support member. The mounting elements are laterally
movable in response to inserting the support member mto the cavity of
the retaining clip. In one embodiment, the movable elements include
locking tabs which create a snap-fit interlock with the grid support,
member for securing the ceiling tile to the grid.




CA 02883644 2015-03-02

WO 2014/039529 A 1 IO 00 A0 RV, KA

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, Published:
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

GW, KM, ML, MR, NE, SN, TD, TG). —  with international search report (Art. 21(3))



CA 02883644 2016-12-21

CONCEALED GRID CEILING SYSTEM

(0001]

FIELD OF THE INVENTION

[0002] The present invention relates to ceiling systems, and more particularly to ceiling

systems having a concealed support grid enabled by a retaining clip system.

BACKGROUND OF THE INVENTION

[0003] One type of ceiling system includes ceiling panels or tiles that are installed in a
support grid which may be suspended from or directly installed to a suitable overhead
building support structure. Such ceiling systems may be designed to partially or completely
conceals the support grid from view.

[0004] An improved ceiling system with concealed support grid is desired.
SUMMARY OF THE INVENTION

[0005] The present invention provides a ceiling system in which individual ceiling elements
may be mounted to overhead support members in a secure and stable manner. In one
embodiment, without limitation, a specially configured retaining clip is provided that is
mountable 1n a track-like mounting system formed in the ceiling tile comprised of a plurality
of elongated channels. The retaining clips and channels permit the ceiling tiles to be installed
in a manner that conceals the support grid from view. Advantageously, the shape of ceiling
tiles that may be used is not restricted by the arrangement and pattern of the grid support
members, as further described herein,

[0006] According to an exemplary embodiment, a ceiling system includes a longitudinally-
extending grid support member mountable from an overhead structure, a ceiling tile including
a mounting channel extending at least partially between first and second opposing peripheral
sides of the ceiling tile, and a retaining clip slideably disposed in the mounting channel of the
ceiling tile. The retaining clip includes a pair of opposing and resiliently deformable
mounting elements. The mounting elements are spaced apart to define a cavity contigured to
receive the grid support member at least partially therein. The mounting elements are
laterally spreadable in response to inserting the grid support member into the cavity of the

retaining clip, wherein the retaining clip is configured to lockingly engage the grid support
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member when i a locked postiion fully inserted into the cavity of the retasng clip for
securing the cething tie o the grid support member.  The erid support member s concealed
fromn view beneath the ceihing tile.

{60071 According 1o another exemplary embodiment, a retamning clip attachable 10 a gnd
support member of a cetling svstem 13 provided for supporting a cetling tile. The retamnmg
chp includes a mounting Hange configured for attachment to the cetling tile, and a pawr of
opposing resihently deformable upright mounting wings confivured for attachment to the gnd
support member. The mounting wings extend apwards from the mounting flange and are
spaced apart to define an upwardly open cavity configured to recesve the grid support
member at least partially therein. The mounting wings are laterally deformable between
undetlected and deflected posttions m response (o mserting the gnid support member into the
cavity of the retammng chip. The mounting wings mchude fockimg tabs which lockingly
engage the gnd support member when i g mounted position mswde the cavily of the retamng
chyp.

{6008} A method for mounting a cething tide to a gnd support member of a cesling systent 18
provided. The method mcludes: providimg a gnid support member mountable from an
averhead support structure; providing a cetling tile meluding a hortzonially clongated
mounting channel, the channel being open through a top surface of the cetling tile; shideably
mserimge a relapynyg chip mto the mounting channel through a penipheral side of the ceiling
tile; shiding the retaiming chip 1o a dessred mounting position: vertieally aligning an open
cavity of a retaining chip with the gnid support member; mserting the grid support member
ifito the cavily of the retamning chyp, faterally displacmig a pair resiliently deformable lockins
tabs positioned 1 the cavity with the grid support member: and lockingly engaging the
focking tabs with the gnd support member for securing the ceiling tile to the grid support
member,

BRIEF DESCRIPTION OF THE DRAWINGS

{60091 The featares of the exemplary embodiments of the present mvention will be described
with reference to the followmg drawings, where like elements gre Iabeled simidavly, and in
witich:

[0018] FIG. 1 is a perspective view of a ceiling tile reta ining clip for use in a celling system
according 1o the present disclosuve;

(6611} FIG. 2 {5 a side elevation view therent:

(6012} FI(. 3 13 an end elevation view thereod;

»
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(6013} FIG. 4 is top plan view thereof,
(6014} FIG. 3 is atop perspective view of a cetling tile with retaining clips of FIG.
mounted theremn:
{60151 FIG. 6 15 a side elevation view thereof
{8016} FIG. 7 18 an enlareed detast VI taken from FIG. &
[8017} FIG. & 15 an exploded top perspective view of an unassembled ceiling system
mcluding grid support members fornung a support end, retaimimg chips, and a cethine tilg;
{6018 Fi(:. 915 an exploded top perspective view thareof with the retanmyg clips instalied
mounting channels formed through the top of the ceding tile;
(6019} FIG. 10 is an enlarged detail X taken from FIG. 9;
{80201 FIG. 11 15 a top perspective view the fully assemblad cetling system with the ceiling
tile mounted o the grid support members using the retamng clips;
(6021} FIG. 12 15 a side elevation view thereod;
(0022} FIG. 13 5 an endarged detad X1 taken from FIG. 12;
(6023} FIG. 14 15 an enlarged detail XV taken [rom FIG. 13 and
{60341 Fila. 15 1s an end elevation view of the gnd support member.
{6025} Al drawings are schematic snd not necessartly 1o scale. Parts given a reference
munerical designation in one fizuwre may be considered to be the same paris where they
appear iy other higwres without a munencal designation for brevity unless specifically labeled
with a dillerent part number and described herein.
DETALILED DESCRIPTION OF THE EMBODIMENTS

i{-ﬂmﬁ} The features and benelits of the mvention are itlusirated and described heremn by
niended 1o be read m CO{HI)EC{'i{.‘:‘H with the ace mnpan}si niz drawings, which are {o be
considered part of the entive wrilten description. In the description of embodiments disclosed
herem, any reference {o direction or orientation s merely miended tor convemence of
descaplion and 1 not wiended 1w apy way 1o bt the scope of the present .i't}‘&'ﬁ.l}iliml
Relative terms such as "lower,” "upper,” “horizontal,” “vertical”, “above,” “below,” “up,”
“down,” "‘%E:-OP” and “bottom”™ as well as derivative thereof (e.g., “horizontally,”

“downwardly,” “upwardly,” etc. ) should be construed to refer to the ornentation as then
described or as shown in the drawing under discussion. These relative terms are for
contvenience of descripltion only and do nof require that the apparatus be construciad or

operated 1 a particular onentation. Termis such as “attached,” “attixed,” “connected,”
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“roupled,” “ierconnected,” and stmilar vefer o a relationship wherein structures are
secured or attached to one another either direetly or indivectly through tervening struchures,
as well as both movable or rigid attachments or relationships, unless expressly deseribed
atherwise. Accordingly, the disclosure expressly should not be limited to such exemplary
embodiments ustrating some possible non-hmiting combmation of features that may exast
alone or i other combinations of features.

(60271 FIGS, 8-13 depict an exenwplary cetling svstem 100 according {0 one embodiment of
the present discloswre for forming a congealed grid. The cetling svstem 100 melades a
support grid 200 comprised of a plurality of longitadmaliv-elongated, intersecting grid
support members 202 and at least one cerilmg tile 300 mounted to the support members with
oriented when mnstalled. It will be appreciated, however, that other suitable wounted
ontentations of support members 202 may be used such as vertical and angled or stanted (1.¢.
between 0 and 90 degrees (0 horzontal), Accordingly, although support members 202 may
be described m one exemplary onentaiion heremn as honizonial, the mvention 15 not imited o
this omentation alone and other onentations may be gsed.

{6028} Grid support mombers 202 are arvanged to form an arvay of gnd openings 208 which
deling a gnd spacing 82 that corresponds {0 a mounting channel spacing $1 in the cething tile
A0 Accordmgly, spacing S2 15 substantially sgqual 1o spacmg S o allow the gnid support

members 202 to engage retaming chps 400 located 10 the mounting channels 330 of the

(and concomiiantly mounting channels 330} mav be arranged in an orthozonal pattem
wherein support members intersect at vight angles to form rectibinear grid openings 208 such
as squares or rectangles (o top plan view). Other shapes of grid openings 208 are possible.
The terminal ends 230 of at least some of the prid support members 202 may be condigured {0

wieriock with other transversely oriented grid support members 202 af right angles {see, e
FIG. 13) 1o form the rectilinedr grid patiern 1w a manner well known 1o those skilled in the ant
without further elaborgtion. Any suttable interlocking mechsmisin and configuration mav be

ased.

vul!

16029} Tn transverse cross section {with additional reference to FIG. 15), anid support

17

members 202 may have a generally inverted T-shaped confizuration when in an tnstalled
position either suspended from or divectly attached to an overhead cetling support siracture
via an attachment mechanism such as without hnulation fasteners, hangers, wires, cableas,

rods, struts, ete. Ond sapport members 202 may include a longitudinallv-extending

"
ad iy
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horizontal bottom flange 218, a bulbous top stiffenmg channel 220, and a vertical web 212

S

extending upwards front the flanee to the stiffener. The erid support members 202 each
deline g longitudinal axas LA and axsal dvection. Web 212 mav be centered befween
opposing side ends of flange 212 i one embodiment. Boltom Hlange 210 dehnes ypwward
facing bearnng surlaces 24 conbigurad and arvanged 1o engage retammng chp 400, Beanng
surfaces 204 are disposed on each side of weh 212 and extend lateraily from the web
outwards to longiudinally extending opposed {ateral edges 214 of the bottony flange 214G
Bottom flange 210 further defines a botlom surface 200 facing downwards towards the
cething tile 300 and a room or space below the support grid. Bottom surface 2006 defmes a
first honzontal reference plane P of the overhead support end 200 which s spaced verically
above a second horizontal reference plane P2 defined by the bottom suriace 304 of the cetlmg
{ile.

{8038} Grid support members 202 may be made of metathic or non-metaliic material suitable
to enpage clips 400 and support the dead or weight load of ceiling tes 100 without undue
defiection. In some preferred bal non-limiting embodiments, support members it may be.
made of metal mcluding altomnum, ttanium, steel, or other.

{6031} Relerning to FIGS, 5-140, cothng tiles 360 gach mclude g top surface 302, botiom
surface 304, and penpheral sides 306, 308, 310, and 312 each defining a peripherai edge.

The distance between opposing penpheral sides defines widths andior lengths of the cailing
tile 300, In one embodiment, the penpheral sides mayv have a straight edpe (see, e.g. FIG. 6)
it side profile to form stragght butt jomts with adjacent ttles m the cetling system 100, Other
suttable edee profiles, however, such as anzled, tepular, rabbetad, etc. are possible.

160321 Top and botiom surfaces 302, 304 may be substantially planar or fial, or aliernabively
may include various surface features, textures, and patterns such as perforations, wavy raised
surfaces, uididanng swrlace contoury, inear grooves and ridges, or other, Accordingly, the
top and bottom surfaces 302, 304 are not himited {0 any particular surface profile. Inone
embodiment, the top surface of 302 of the cesling tile 300 may be {lat which may serve as a
refevence surface for tocating the mounting channels 330 at a umiform posiion in each cetling
tile durme manufactwe.

16033} Ceiling tiles 300 may bave substantially uniform thickoess Tl wherein top surface
302 is substantially parailel to bottom surface 304 between the peripheral 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 torm a reveal between adjacent cething files wheremn one or more
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peripheral sides 306, 308§, 310, or 312 project belo the bottom surface 304 of an adjacent
cetling tile 360

1@:*1“334} With continmng reference to FIGS. 51 (L .ﬁ':@:iiiﬁng tles 300 mclude a ph:u?‘aii.i'}f of

surface 302 so that the channels are open wm an upwards direction facing the overbead support
grid 200, Channels 330 exiend longitudimally across the tile and parallel (o the top and
bottom suriaces 302, 304, Each chamnel 330 pengirates at least one peripheral adge formead
by penpheral sides 306, 30x, 310, or 312 of caling tile 300 to allow wsertion of a retasung
clip 400 through a side of the cething tile mto the channel. In one embodiment, as shown for
example in FIG. 5, the channels 330 are arranged to penetrate each peripheral side 306, 308,
310, or 312, In this embodiment, each channel 330 further pengirates {wo opposing
peripheral sides 306, 308, 310, or 312, which maxinmzes the possible wsertion and mouniing
tocations of refaming clip 400 on cething tile 364,

(0035} It will be appreciated that in other possible configurations and arrangements of
channels 330, however, that some or all of the channels may extend horizontally/laterally
ondy partially across the width/length of the cething tde 300 from one peripheral side 306,

LE "

308, 310, or 312, as represented by channel 3307 shown o dashed tines i FIG. 5. Thas
partial channel 334 terminates at a dead end, which himuits the maximan lateral mnsertion
cistance of the retaiming clip 400 mto the channel.  This arrangament further Hnals the range
of possible ceiling tife mounting locations for retaining chp 400, whach may be desirablen
some particular apphcations.

{8036} Lach channel 330 meludes an open top 331, an upper recepiacie 332 meluding two
apposing sidewalls 333, and a lower retanung chip mounting receptacie 334, Inong
embodiment, sidewalls 333 may be sloped or angled with respect o d vertical centerline CV2
delined by the channel 330, Accordmgly, sidewalls 333 may each be disposed al an anple A3
to verfical centerhine OV2 between G and 90 degrees. The angled sidewalls 333 allow the
retaining clip 400 to expand laterally outwards nto a gap G formed between the sidewalls

andd resthently flextble mounting elements such as upright wings 413 of the olip when
mounting the cedling bile 300 to a gnid support member 202, as further described herem. The
gap G may be wedge-shaped.  In other possible embodiments, the sidewalls may be arranged
paralle to vertical centertine CV2 (e g, perpendicular to top surface 320) as represented by
the dashed Hne 333" in FIG. 7 provided sufficient fateral space 1s created between the

apposig sidewalls to allow the retanming chip 408 enough room to expand laterally by a

sufficient amount (0 lock the retaining clip o the grid support menber 202
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(8037} In one embodiment, as shown i the .I’if,.g;ur&s} angled sidewalls 333 are desired which
forms a pair of imwardly projecting protrusions 335 configured to be received at least partially
i and engage o paw of outwardly open notches 407 of the retamning chp 400 (see, eg. FIGS.
2.7, and 14}, The protrusions 333 create a pair of opposing shoulders 1 channel 336 that
engage relanmyg chip 400, This ensures a snug [t {or tightly securmg the chips 400 1 the
channel 330 o mimmize possible rotation of the retamning clip 400 with respect o the
channpel 334 when locking the cailing tile 300 o the support grid 200, The engagemeant
between the protrasions 332 and notches 407 fiwther creates a pivot pomt around which the
angled sidewalls 333 may rotate and expand aterally cutwards when bemg locked 1o a grid
support member 202
{3381 As shown m FHG. 7, the lower mouimg recepiacie 334 is complementary contfigurad
i1 oross sectional shape to the faterally widened mountmg base or Hange 408 of retamng chip
400 {see also FiG. 2 of retamning chip). This securely holds the retaining chip 4001in the
mounting channel 330 of the cetling tile 3. The mounting receplacie 334 15 located
between the bottom surface 304 and top surface 302 of the cething tile. In one arrangement,
mouniimg receptacie 334 may be spaced vertically apart from and does not penetrate botlom
surface 304 of ceihng tile 300 s0 that the overhead support grid 200 will be completely
concealed from view beneath the cetling tile {see also FIG. 13)
{8039} Mounting receptacie 334 defines a downward facmg beanng surface 336 winch
engages upward facing top surface 406 on retaimng chip 400, Upward facing bearng sarface

L

338 of mounting receplacle 334 engages downward facing bottom surface M of retaning

chp 400, Mounting receptacie 334 comumunicates with upper receplacle 332 o allow the
restiiently [lexible mounting wings 413 of vetamning clip 400 to extend upwards through the

channel 330 for encaging the support grid 200, The mounting receptacle 334 has a width W2

which is sized just shghtly farger than width W3 of mountmg flange 40K, This allows the
mounting flange 408 {o be slideably mseried and moved within channel 330 without

axcessive looseness that might allow the cething tile 100 1o wobble when mstalled wn the
suppott grid 200,

[6048] A narvow throat portion 344 18 formed between upper and lower receptacles 332, 33¢
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 g width W6 which is
smalfer than the width W3 of the retamning clip bottom mounting flange 408 {see also FIG. 2.
This prevents the refammy clip 400 from bemy withdrawn vertically from the cetling tile

channel 330 to ensure that the cetling tile 300 remans secured to the overhead grid support

]
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members 202, Width W6 of the throat portion 340 i3 therefore smaller than width W2 of the
fower receptacie 334

cetfing tile 300 may be securelyv {astened to the overhead suppornt grid 204G with retating clips
400, In vanons embodiments, al least two channels 330 amvanged m mitersecting or paraliel
relationstup to each other may be used so that the retginmng chps are not all arranged m the
same vertical mounting plane to avoid rotation of the cething tile and provide secure
mstallation. More mounting channels 3340 may be desired for a secure monuy depending on
muinple intersecting channels 330 are provided. As shown each mounting channel 330 may
imnclude one or more retaming chps 400 with at least some of the ¢lips disposad near the
peripheral sides 306, 308, 310, and 312 of the cerling tile proxsmate (o where the cething tile
will gbut an adjacent tile for providing a relatively tight flush joint.

{6642} FIGS, -4 show a ceiling tile retatnmy clip 400 1o greater detarl. Retainmng clip 400
has a generally truncated V-shaped body that delines a vertical centerlime CV1 and
fonguudmal axis LA which generally comceides and aligns with the longitudinal axas of a god
support member 202 and gxaally elongated mounting channels 334 formed m the ceiling hles
300 when the retaming chp 15 coupled to both the support member and cetling tile. Retamning
chip 404 [urther delines a paw of axal ends 442 ontented transversely o longiudnal axas LA
Retatning ¢lip 400 has an axial length L1 which may be less than the length of ¢ mounting
tile 360 {see also FIG. 3). This allows the retaning ¢l 460 {0 be mounted in a plurahity of
possible mounting positions on the ceiling tile. Accordmgly, mounting channel 330 has 3
fenth that is at least as long as length L1 of retaining chp 400, and preferably longer than
twice the length of L1 to provide muliiple mounting locations or posiions for the retaning
chp.

{8043} Retamung chp 400 fanther mcludes two opposing resiliently flexible and laterally
movable upright mounting elements such as mounting wings 413 extending upwards from a
common mowuniine base such as flange 408, The moanting flange 408, bemg caplured by the
mounting channel 330 of the cetling tile 300, is intended to remain relatively stationary in
postiion durmng the process of mounting the ceiling tile to the support grid 200 whereas the
mounting wings 413 are efastically deformable to fock the ceiling tile to the support grid, as

further deseribed herein
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{6044} The body of the retaining clip may be formed as 3 single unitary structure in which
the mounting wings 413 and mounting flange 408 are all integral portions of the unitary
body. In other possible embodiments, the mounting wings 413 may be separate elements
couplad to mounting flange 408 n any suiiable manner such as welding, solder, {asteners,
meriocked structures, eie.

(8045} Referring zenerally now to FIGS. 144, 7, 13, and 14, the mounting wings 413 are
spaced iaterally apart to define a widened entrance o ton opeming 422 having a wadth W4
(nmeasured between (op edges 403) that 13 sived 1o receive the bottom flange 210 of a gnd
support member 202 when mserted vertically dowsawards into the retainimg chp.
Accordingly, width W4 is larger than the lateral width W3 of the bottom mounting flange 210
of the gnid support member 202, Each mounting wing 413 mncludes an an upper section 412
delming an upper free ternnnal edge 403, a middle section 411, and a lower end 410 wihich
congomns bottom mounting fange 408, In some enbodiments, upper section 412 of each

moyntme wing 413 may be flared cutwards about a bend line 400 af an anple Ad {o the

middle section 411, Angle A4 may be between § and Y0 degrees, and preferably between
and 45 degrees m various embodiments. Each mounting wing 413 further defines a pawr of
mner begning surfaces 416 which face mwards towards each other and vertical centerhine

CV 1 defined by the retamung chip 400, The bearing surfaces 416 are confizured and arranged
to shdeably engage bottom flange 210 of a gnd support member 202 during the cathing gle
mounting process, as further described herein.

{60461 Mounting wings 413 mav be danted and angeled outwards away rom vertical
cepigriine CV1 and diverge by a progressively inereasing hortzontal distance from centerline
CV1n moving vertically upward away from the bottom mounting fange 408, as shown. In
cne embadiment, each mounting wing 413 may be disposed at an angle Al frony vertical
centeriine V1 batween O and 90 degrees, and more preferably between O and 435 degrees.
The angled wings 413 define an mtenor cavily 43¢ therebetween conligared and
dimensioned 1o recerve bottom flange 210 at least partially mto the cavity (see, e.g. FIG. 13}
In one embodiment, cavity 420 may have a frusto~-comical shape in transverse cross sechion,
{6047} Botiom mountmy flange 408 of relainmyg clip 400 delines an opposing pair of
faterally outward extending engagement protrusions 444 configured to engage lateral end
poriions of lower mounting receptacte 334 in the cetling tile 100, Mounting flange 408
includes an outer bottom surface 404, opposing outer top surface 406, opposing nner top
surface 441, and a paw of opposing longitudinally-extendimg ateral ends 405 ortented paralied

to tongitadinal axis LA, The distance between the ends 405 defines a mounting flange width

SN I
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W3, Fach mounting wing 413 is disposed al an angle AS to the top surface 406 of the
mounting [Tange 408, In sonie embodiments, angle AS miay be between 0 and 90 deprees
which creates the angled or sloped inner bearing surfaces 416 inside the retatnung clip
opposie outer surfaces 401 of the mounting wings 413, The mner bearing surfaces 416 may
be substantially paraliel {0 outer surfaces 401 creating a substantially antform thickness T2
for each nwunting wing 413 {see also FiG. 2},

60481 In one embodiment, boitom mounting Hange 408 of retaming clip 400 mav have an at
feast partiatly open intensor space defined betwean the vertically spaced apart top and botlom
surfaces 406, 404 of the {lange. 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 retamning chip 4640 and oulwardly open noiches 407 conligured for
engagmg mounting chamiel 330, as described berein. The nywardly projecting corners 424
are resiliently {lexible and vertically movable 1o a degree upon applving a generally
downward force agaimnst the fop edges 4013 of the mounting wings 413, Accordimgly, top
surtace 406 of mounting Hange 408 15 m tum resiliently detormable (0 a degree with respect
to the bottom surface 404 due to the open mtenor space formed between the surfaces. This
may assist with shding and then mamtaming the retsining chps 400 in g desived mounting
postiicn within the longiudinally extending channels 330 formed in the celling tiles 300, For
example, a chp 404 may be nserted nto a channel 330 through a penpheral side 306, 308,
310, or 312, The mstatler may then press downwards with a force against the mounting
wings 413 which temporaridy and ressiientiv deforms the comers 424, thereby displacing
them siightly dowmwards to relieve some of the fnctional pressure between the adjacent top
surface 406 of the mounting flange 408 and the downward facing bearing surface 336 in the

fower receptacie of the ceihing tie chamnel (reterence FIG. 7). This allows the clip 400 (o

shide more eastly within the channel 330, When a desired position of the clip $4) 15 reached,
the mstaller releases the mounting wings 413 thereby removing the downward force. The top
surface of retaiming clip 400 springs back upwards and increases the frictional force agaimnst

the bearing surface 3306 1o help inctionally retaming the chip in position with channel 330
antil the ceiling tile 300 15 mounted {o the overhead sapport prid 204,

[6049] 1t will be appreciated that in other possible embodiments, the bottom mousting flange
408 of retatning clip 400 may be solid without an interior space and vertical deformabulity
between the top and bottom surfaces 406, 404,

{8030} Referring o FIGS. 1-4, retaining clip 400 further includes at Jeast one opposing pair

of resiliently movable tocking tabs 402 which are each conligured to engage end support

- 10 -
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member 202 for focking the cetling tile 110 o the support ynid 2435, Locking tabs 402 may
each he hingedly connected to a wounting wing 413 a8t a top hinged end 4028 and have a

213 of the grid support member 202, as further shown mm FIG. 13, In one embodiment, the
free ends 4020 of tabs 402 arg arranged 1o engage the opposing longitudmally extending
{ateral edpes 214 of the bottom flanpe 210

60511 As best shown m FIG. 2, locking tabs 402 project nnwards fronm each mounting wing
413 of retaming chip 400 and are disposed at an angle A2 1o the wings. In one non-hinuting
embodiment, angle A2 niay be between 0 and 45 degrees. The tabs 402 are movable laterally
cutward by engagement with the bottom flange 210 of the pnd support member 202 when
mseried indo the retaimng clip 43, The grid support mermber 202 creates a lateratly ontward
force against the lockmg tabs 402 o temporanly detlect and spread the tabs apart. The
focking tabs 402 elgsuically return wwards towards an undeflected posiion upon
disengagement from the bottom flange 21 of the anid support member 202, The tabs 432
may be neidly structured with respect 1o the mounting wings 413 {e.g. by makimng the vertical
fength of the tabs relatively short) so that the gnd support member 202 detiects both the tabs
and mounting wing upon contact, In other embodiments, the tabs 402 may be movable with
respect to the mounting wings 413 {o a degree such that the urid support member 202 deflecis
either the tabs alone upon contact or both the tabs and mounting wings. Any of the foregoing
consiructions are satisfactory 30 long as the locking tabs 402 are detflected and spread aparnt
by the grid support member 202

18052} The locking tabs 402 are disposed between the top edies 403 and bottom mountmg
fange 408 of the retatning clip 400 at @ position that s located between the top and bottom
surfaces 302, 304 of the cetling tile when the retammng chp 1s nmounted therein (see, eg. FI(G.
133 Thas provided a stable cetling tile mount and minimizes the total combined height of the
cerhmg tile and gnd support member combination for compact mstaliations. In one

embodiment, the locking tabs may be located more proximate to the bottom mounting Hange

i

408 of retaming chp 400 than the top edges 403 at g position adjacent (o throat portion 450
where the widih of the retaining clip cavity 424 is less than the width W3S of the gnid support
member botiom "ﬁa#ﬁge 210 o trap the flange beneath the locking tabs {see also FIGS. 2. 7,
and 13-15).

{60531 The locking tabs 402 may be formed as an integral unitary stractural part of the

mounting wings 413 by creating a three-sided rectibinear cut 1 the wing and bending the tabs

mwards away from the wings towards vertical centerhne CVE. This embodiment formed a

-~ -
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cutoat window 423 i the mounting wings 413 below the hinged end 402a of each locking tab
402, Each focking tab 402 s Interally moveable fnto and out of its respective window 425,
{80541 In other possible embodiments contemplated, locking tabs 402 may be formed ag
sgparate elements which are attached {o mounting wings 413 by any suitable means to form a
nge such as with fasteners, soldering, welding, adhesives, or other. In one prefarred
entbodiment, the locking tabs 402 are miegrally formed from a part of mounting wings 413 in
the manner descnbed above for simplicity of manufacture and cost-effectiveness.  Any
suitable manber of {ocking tabs 402 may be provided. Lach mounting wing 413 preferably
micludes at least one locking tab 402

{60551 When retaiming chp 400 is mounted i a mounting channel 330 of the cetling ile 300,
the upper portion and 1op edges 403 of mounting wings 413 extend vertically above the top
surface 302 of the ceithing tie as shown for example in FIGS. 7, 16, and 13, This posihons
the mouniing wings 413 1o cleanty recetve and engage a grid support member 202 bemng
miserted through the top openmy 422 of the refaming chip.

{6056} Retamimyg chips 400 miay be made of any suitable restliently deformable metathe or
non-metaliic matenal having an elastic memory which allows mounting wings 413 and
focking tabs 402 to be lgterally detlected by gnid support mambers 202 and then rehurn
towards the onginal undeflected position. In one preferred embodiment, refaming clips 400
may be made from sprmg steel or other resthently deformable metal. In other possible
embodunents, a suttably strong and resilient plastic material may be used. The retaining chps
400 may be fabricated by any suitable method(s} used i the art such as without limitation
stampin, bendmy, extrusion, cutting, and others depending on the shape and material of
construction mtended for the chps.

{00571 A method or process for mounting a ceiling tile to an overhead support grid of a

¢ sysiem 15 a concealed

| - -

cething systent will now be desertbed. In one emtbodimesnt, the ¢cetlin
ontd cetling system HML As [urther desceribe below, the gnd support member 20215 vertically
movable from an entrance position 1o a locked position i the retaiming clip wheremn the grid
support member ts locking engaged with the retaiing clip.

{60581 The method begms with lirst providing the cetltng system components, as shown for
members 202 which have been preassembied and already mounted from or 1o an overhead
support structure in the configuration shown in one exemplary embodiment, a ceiling nile

304, and a plurabity of retanung chips 400
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{6059} Referring generally to F IGS. 3413, the method continues by next installing the

'»)n

retaining elips 400 in the mounting channels 336 in the ceiling tile 300, The clips 400 are

each laterally and shdeably inserted through open ends of the mounting channels 330 formed
through peripheral sides 306, 308, 310, andior 312 of the ceiling tile 300, After initial
msertion of a clip 400 inio a channel 334, the mstaller may opbonally prass dowmwards

against the mounting wings 413 to relieve the frictional engagement between the upward

fower mounting recepiacie 334 of the channels 330, m the manner alveady described herem.,
The retaming clips 400 may be slid along the length of the channels between g contimunn of
possible axial mounting positions in the channels between the peripheral sides of the cailing
tile 300, Whaen the desired nounting posiiion 1s reached, the retainmng chp 400 may be
refeased by the mstalier. The chps 404 are mamtained m position by Inictional engagement

with the mounting channels 330, The clips 400 are positioned and ready for mounting to the

Lf}

support gnid 200, The upright mounting wings 413 of the retaming chps 400 are i an ntlial
andetiected position,

{60661 In one embodament, the retaning chps 400 are preferably located so that a clip 15
positioned proxamate to the peripheral sides of the cailing tile 1 each of the mounting
channels 330 (see, e g, FIGS. 5, 9, and 10}, In some enibodiments, the refaming clips 400
may be spaced wwards 1 the channels 330 away from the penipheral sides, as shown. Thus
retating clip 400 posison ensures that the penpheral side regons of the cethng e are
securely mounted {o the overhead support grid 200 (o torm relatively tight jomis with and
substantiaily flush bottom surfaces between adjacent {ies tor assthetic reasons. Additional
aitermediaie retaining chps 400 may be provided between the pertpherallv~-located chips for
added support, as needed depending on the size and weight of the ceiling file 300

{611 With the retaming ¢lips 400 now mistalied in the foregoing mounted posttions mn
moanting channels 330, the ceiling tile 300 15 rawsed vertically apwards towards the support
arid 200 s0 that the ceitling tile 18 proximate to the grid (see, e.g. FIG. 9}, The honzontal
position and onentation of the cetling tile 300 may be adjéus;ted 50 that the refgining chps 400
are each vertically ahigned with a corresponding snid support member 202, Smce the installer
i focated below the cetling tile 304 during instaliation, the support members 2 {12 above the
tile cannat generally be viewed divectly. However, because the grid support members 202
cach form maally aliened ranners and cross-pieces with remaining exposed support members,

the matalier can approximale the proper bonizontal position of the cetling tile as needed.
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(6062} The installer next raises the ceiling tile 106 vertically upwards azainst the overhead
sappaort erid 200, preferably creating heht contact initially. The horizontal position and
arientation of the ceiling tile 300 may be adjusted so that the bottom flanges 210 of the end
support members 202 are horizontally and vertically centered over the {op openings 422 of
the retanung clips 400 so that the vertical centerlings UV and CV2 of the retaiming chips and
cering tile mounting channels 330 are substantially aligned. The widened top opening 422 of
the retainme chips 45 facilitates this positioning. Because the top edees 403 of the retaming
chips K are raised above the lop surtace 302 of the cedhing e, the wnstalier can generally
determine by feel that the bottom flanges 210 of the arid support members 202 are properly
aligned with the top opemings 422 of the retatning clips 400, At this point i the installation
process, the retatnimg chips 488 are not lockingly enpaged with the grid support members 202,
{0063} With the retamnmng chips 400 now properly ahgned with the gnd support members 202,
the ceiling tile 300 1s further rased vertically upwards towards the suppont grid 200, The
bottom flange 210 of each gnid support member 202 ravels downwards mn cavity 428 from
the top opening 422 of the retaming clip 400 towards the bottom mounting Hange 408 of the
retsining chip. As the cavity 420 of the retaimmy clip 400 gradually narrows towards the
botton (see, ¢.g. FIG. 7 entrance width W4 (o throat portion 450 width W), the
fongiudmallv extending lateral edges 214 of the bottom flange 210 moves dovwnwards and
may shidingly engage one or both wmner bearmy surfaces 416 of the retamang chip 44K}
dependmg on the width WS of the grid support member mountmg flange 210 and of the
cavity at different portions. Accordingly, i some embodiments, the opposed lateral edges
214 of the bottom Hanzge 210 may mutually engage portions of the mner bearing suriaces 416
an each mognting wing 413 above the locking tabs 402, which would detlect the elastic
mounting wings 413 laterally outwards in opposing directions and narrows the width of gap
(O formed on each side of the retammmg clip {reference FIGS. 7 and 13). In other
embodiments, the opposed lateral edges 214 of the bottom Hange 210 mzy not engage
portions of the inner bearmg surfaces 416 on each mounting wing 413 above the locking tabs
402, in which case no deflection of the mounting wings would occur.
{6064} Dventually, lateral edges 214 of the hottom flange 2 10 on the grid support member
202 approach and slidingly engage the locking wabs 402 of the retaiming clip 400, This
wradnﬁih deflects the tabs 402 laterally outwards farther and farther as the support member
202 progresses downward in the retaming clip. In some embodiments, the locking tabs 413
may be somewhat ngidly structured in relaton to the mounting wings 413 so that the gnd

support member 202 deflects and spreads the mountimg wings outward wath the lockmg tabs.

- 14 -
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In other possible embodiments, the locking tabs 402 alone may be deflected towards the
mounting wings 413 or both the locking tabs and moonting wings may be spread apart by the
mounting Hange 210 of the grid support member 202
{80631 In any of the foregoing dellection scenanos, the locking tabs 402 are spread apart by
sutficient horizontal distance (o allow the opposed lateral edges 214 of the bottom flange 210
on the grid support member 202 o pass by the locking tabs. QOnce the Intergl edges 214 reach
a position helow free end 402b of the retaining chipy 400 {see also FIGS. 1-4), the locking tabs
402 suap back mwards engagmg the top surface 204 of the bottom flange 210 near the {ateral
edges 214 of gnid 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 cetlmy tile 300 15 now snap-{1 and lockingly engaged with the overhead
support gnid 200 m a [ully mounted posttion. The locking tabs 402 of (he refanimg chip 400
are substantially aligned in the same horizontal plane P1 as the bottom mounting flanges 210
of the grid support members 202 when the cetling tile 300 13 fully mmpnted {0 the sappont
prid 200, As best shown m FIG. 14, the laleral edges 214 of the gnd support member 202 are
trapped between the free ends 402b of locking tabs 402 and inner bearing surtace 416 m the

narrowed throgt pm*ti@n 450 of the rett'a\ini.ﬁg c-:iip 4040 because the throat 'pozrti.on has a smatler

member 202 cannot be vertscally withdrawn from the .reiaining ¢ ip 400 without {irst forang
the locking tabs 402 back outwards {0 disengage the tabs from the bottom mounting flange
210, and then raismg the grid support member 202 upwards by sanultaneousty lowering the
cerling file 300, When the cethng tile 1s mounied 1o the support zrid 200, the focking tabs
402 of the retaiming clip 400 are generally accessible from only above the cerling tile 300
{8066} 1t should be noted that the foregoing ceiling tile snap-1it mounhing mechamism creates
an audible “chick™ to confirm o the mstaller that the cetling {ile 300 has been fullv and
properiyv mounted. Advantageousty, this assisis signals mstatlers who cannot directly see the
engagement between the retanmng chips 400 and the grnid support members 202,
(6067} The forepoing cetling tile installation process nmiay be repeated gs necessary 1o add
addittonal ceding tiles 3H {o the sapport grid 204,
160681 11 will be appreciated that the ceiling tile 300 mounting system deseribed heremn
ady a’mazgmusiy does not limit 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 thelr mating mounting channels 334 formead i the top surface 302 of the

cerbing tile 100 winch hold the retawning chps 400, The arrangement of the grid support

- 15 -
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members 202 and mownting channels 330 is thevefore independent of the shape of the celling
nile 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 mounhing
channels 330

{8069} Although a square rectilinear cailing tile 15 shown haremn {or descnibing one possible
non-limiting embodiment, the invention 1s not lmited to such rechilinear shapes (e.g. square,
reciangular) alone. Other polveonal shapes {e.g. diamond, tnangular, hexagon, etc.) and
combinations of shapes may be used for cetling tiles and mouniad to an overhead suppornt
erid i accordance with the caling tile mounting system disclosed herein.

{60707 While the foregoing description and drawings represent exenplary embodiments of
the present disclosure, i will be understood that various additions, modifications and
substitutions may be made therein without departing trom the spint and scope and range of
equivalents of the accompanving claims. In particular, it will be clear (o those slalied in the
art that the present invention may be embuodied i1 other forms, structures, arrangements,
proporiions, stzes, and with other elements, materials, and components, without deparhing
from the spinit or essentsal charactenstics thereof. In addition, numerous variations m the
One skilled in the art will further appreciate that the embodiments may be used with many
modifications of structure, arrangement, proporbions, sizes, materials, and components and
otherwise, used in the practice of the disclosure, which ave particularly adapted to specific
environments and operative requirements without departing from the principles described
heremn. The presently disclosed embodiments are therefore 1o be considered n all respects as
siustrative and pot restrictive. The appended clamms should be construed broadiy, to mclade
ather variants and embodiments of the disclosure, winch may be made by those skitled in the

art without departing from the scope and range of equivalents.
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CLAIMS

What is claimed is;

I. A ceiling system comprising:

a longitudinally-extending grid support member mountable from an overhead
siructure;

a ceiling tile including a mounting channel extending at least partially between
first and second opposing peripheral sides of the ceiling tile;

a retaining clip shideably disposed in the mounting channel of the ceiling tile, the
retaining clip including a pair of opposing and resiliently deformable mounting elements,
the mounting elements being spaced apart to define a cavity configured to receive the
grid support member at least partially therein;

a resiliently movable locking tab formed on each mounting element and spaced
below a top edge of each mounting element, the locking tabs extending inwardly into the
cavity and engaging an upward facing bearing surfaces of the grid support member which
locks the ceiling tile to the support grid;

the mounting elements being laterally spreadable in response to inserting the grid
support member into the cavity of the retaining clip;

wherein the retaining clip 1s configured to lockingly engage the grid support
member when 1n a locked position fully inserted into the cavity of the retaining clip tor
securing the ceiling tile to the grid support member;

wherein a top surface of the ceiling tile 1s positioned between the top edge and the

locking tabs ot the mounting elements.

2. The system of claim 1, wherein the locking tabs engaging the grid support member in

the locked position.

3. The system of claim 2, wherein inserting the grid support member into the retaining

clip engages and laterally deflects the locking tabs outwards.

-17-
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4. The system of claim 1, wherein inserting the grid support member into the retaining

clip laterally 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 common bottom

mounting flange slidcably received in the mounting channel of the ceiling tile.

6. The system of claim 1, wherein the rctaining clip includes a top opening configured

and dimensioned to receive a portion of the grid support member therethrough.

7. The system of claim 6, wherein the top opening is defined by top edges of the
mounting elements that project above a top surface of the ceiling tile, the top edges
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

clement and a respective adjacent sidewall of the mounting channel in the ceiling tile.

9. The system of claim 1, wherein inserting the grid support member into the retaining

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

10. The system of claim 1, wherein the cavity has a frusto-conical shape in transverse

cross-section.

11. The system of claim 1, wherein the mounting channel includes an upper receptacle in
which the mounting elements are disposed, a lower mounting receptacle configured to
secure the retaining clip in the mounting channel, and a narrow throat portion formed

between the upper and lower receptacles.

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

receptacle.

18-

CA 2883644 2017-12-01



13. The system of claim 11, wherein the upper receptacle includes sloped sidewalls.

14. The system of claim 11, wherein the retaining clip includes a laterally widened

mounting flange disposed in the lower receptacle of the channel and having a greater

width than the throat portion of the channel.

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

surface of the ceiling tile.

16. The system of claim 15, wherein the mounting elements are accessible through the
open top of the mounting channel, the grid support member being insertable through the

open top of the mounting channel.

17. The system of claim 1, wherein the grid support member includes a bottom tlange

and a vertical web extending upwards from the mounting tlange.

18. The system of claim 17, wherein the grid support member has a generally inverted T-

shape in cross-section.

19. The system of claim 17, wherein when the grid support member is in the locked

position in the retaining clip, the retaining clip engages opposing lateral edges of the

bottom flange to secure the grid support member to the retaining clip.

20. The system of claim 17, wherein the retaining clip has a narrowed throat portion

having a width smaller than bottom flange of the grid support member.

21. The system of claim 1, wherein the mounting elements are movable between

undetlected and deftlected positions in response to inserting the support member into the

cavity of the retaining clip.

-19-
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22. A retaining clip attachable to a grid support member of a ceiling system for
supporting a ceiling tile, the retaining clip having a center line and comprising:

a mounting flange configured for attachment to the ceiling tile, the mounting
flange including two laterally extending protrusions configured to engage a mounting
channel formced in the ceiling tile; and

a pair of opposing resiliently deformable upright mounting wings contigured for
attachment to the grid support member, the mounting wings extending outwards from the
centerline and upwards from the mounting flange and being spaced apart to define an
upwardly open cavity configured to receive the grid support member at least partially
therein;

the mounting wings being laterally deformable between undeflected and deflected
positions in response to inserting the grid support member into the cavity of the retaining
clip:

the mounting wings including locking tabs which lockingly engage the grid
support member when in a mounted position inside the cavity of the retaining clip;

wherein the laterally extending protrusions and the opposing resiliently
deformable upright mounting wings extend outwards from the centerline in the same

direction.

23. The retaining clip of claim 22, wherein each locking tab 1s disposed at an angle

between 0 and 45 degrees to a respective mounting wing.

24. The retaining clip of claim 23, wherein the locking tabs protrude inwards into the

cavity of the retaining clip to engage the grid support member in the locked position.

25. The retaining clip of claim 22, wherein inserting the grid support member into the

retaining clip engages and laterally deflects the locking tabs outwards.

26. The retaining clip of claim 22, wherein inserting the grid support member into the

retaining clip laterally spreads the mounting wings apart.

-20-
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27. The retaining clip of claim 22, wherein the retaining clip includes a top opening

configured and dimensioned to receive a portion of the grid support member

therethrough.

28. 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 ceiling tile when the retaining

clip 1s mounted therein.

29. The retaining clip of claim 27, wherein the retaining clip includes a narrowed throat

portion disposed below the top opening.

30. The retaining clip of claim 29, wherein the narrowed throat portion has a width less

than the grid support member.

31. The retaining clip of claim 22, wherein the mounting wings are disposed at an angle

between 0 and 45 degrees to the mounting flange of the retaining clip.

32. The retaining clip of claim 22, wherein the cavity of the retaining clip has a frusto-

conical shape in transverse cross-section.

33. The retaining clip of claim 22, wherein the mounting wings include an upper section

that 1s flared laterally outwards about a bend line at an angle to a section below the bend

line.
34, The retaining clip of claim 22, wherein the retaining clip is made of spring steel.
35. A method for mounting a ceiling tile to a grid support member of a ceiling system,

the method comprising:

providing a grid support member mountable from an overhead support structure;

01-
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providing a ceiling tile including a horizontally elongated mounting channel, the

channel being open through a top surface of the ceiling tile;

slideably 1nserting a retaining clip into the mounting channel through a peripheral

side of the ceiling tile;
sliding the retaining clip to a desired mounting position;

vertically aligning an open cavity of the retaining clip with the grid support

member:

inserting the grid support member into the caviaty of the retaining clip;

laterally displacing a pair resiliently deformable locking tabs positioned in the
cavity with the grid support member;

lockingly engaging the locking tabs with the grid support member for securing the
ceiling tile to the grid support member; and

locating a top surface of the ceiling tile between the free terminal top edges of the

rctaining clip and the locking tabs.

36. The method of claim 35, wherein the locking tabs are disposed on a pair or resiliently

deformable upright mounting elements formed on the retaining clip.

37. The method of claim 36, wherein the laterally displacing steps includes laterally

displacing the mounting elements.

38. The method of claim 35, wherein the lockingly engaging step includes trapping a

bottom tlange ot the grid support member between the locking tabs and a pair of opposed

angled bearing surfaces in the cavity of the retaining clip.

39. The method of claim 35, wherein the cavity of the retaining clip is frusto-conical

shaped 1n cross-section.
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