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pended ceiling system. The suspended ceiling system includes a g
bers (106), and at least one substrate (108) which extends below the g

iid system (102) having first members (104) and second mem-
rid system (102). The at least one substrate has an exposed

surface and a concealed surtace (112), and the at least one substrate has first sides (114) and second sides (116) which extend be -
tween the exposed surface and the concealed surface. Securing members attach to the concealed surface proximate the first sides,

and the securing members have g

'1d engagement members which secure the at least one substrate to the grid system. The securing

members cooperate with the first members and the second members of the grid system to properly position the substrate and the
spacing between adjacent at least one substrates is controlled.



81770970

SUSPENDED CEILING SYSTEM, SECURING MEMBERS, AND
PROCESS OF INSTALLING A SUSPENDED CEILING SYSTEM

FIELD OF THE INVENTION

[0002] The present invention retaies 1o suspended coiling sysiems, scouring members for usc
with suspended cciling systems, and processes for installing suspended ceiling systems. More
specilically, the present invention relales (o suspended ceiling systems including securing

members that cooperate with a grid systam to control spacing between adjacent substrates.
BACKGROUND OF THE INVENTION

[0003] Known T-Bar or other types of lay-in ceiling systems can be used to support and suspend
relatively light-weight acoustical panels for use in offices, retail stores and similar commercial
settings. Concealed ceiling systems use closely spaced ceiling panels to hide the plenum space
above, which can comain wiring, conduit, piping, ductwork, and cquipment. While such
continuous suspended ceiling systems provide a upiform and acoustically absorbing space,
designers, architects and building owners often desire the application of mote aesthetically

appealing materials, such as heavier metal or wood panels. Designers also desire the creation of
ceiling patterns that differ visually from the standard 2' x 4' grid pattern, such as using staggcered

pancls of diffcrent sizes.

[0004] Known heavy pancl suspension systems use multiple support cables attuched to the
overhcad structure, These cable systems create difficulty in aligning and positioning adjaccnt

panels, maintaining o predetermined spucing between adjacent panely, and are time consuming (o
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install. These cable systems also require access to the plenum space above the panels in order to

remove and reinstall the panels.

[0005] A suspended ceiling system, a securing member, and a process for installing such a

suspended ceiling system that do not suffer from one or more of the above drawbacks would be

desirable in the art.
BRIEF DESCRIPTION OF THE INVENTION

[0005a] According to an aspect of the present invention, there is provided a suspended ceiling
system, the system comprising: a grid system having first members and second members, wherein
the second members are arranged and disposed substantially perpendicular to the first members; at
least one substrate which extends below the grid system, the at least one substrate having an
exposed surface and a concealed surface, the at least one substrate having first sides and second
sides which extend between the exposed surface and the concealed surface; securing members
attached to the concealed surface proximate the first sides, the securing members having grid
engagement members which secure the at least one substrate to the grid system, each ot the

securing members cooperating with the first members and the second members of the grid system

to properly position the substrate and control the spacing between adjacent ones of the at least one

substrate.

[0005b] According to another aspect of the present invention, there is provided a securing
member for a suspended ceiling system, the securing member comprising: a grid engagement

member configured for securing to a grid system; a positioning member configured for alignment

with the grid system; and a mounting flange configured for attachment to a substrate, the
mounting flange comprising a front flange and a rear flange, the rear flange connects to and
extends substantially parallel from the front flange; wherein the mounting flange includes at least
three mounting apertures configured in a triangular relation for attachment to the substrate, and

the front flange comprising at least one mounting aperture and the rear flange comprising at least

one mounting aperture.

[0005¢] According to another aspect of the present invention, there is provided a process of

installing a suspended ceiling system, the process comprising: providing a suspended ceiling

system comprising: a grid system having first members and second members, wherein the second

2D
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members are arranged and disposed substantially perpendicular to the first members; at least one
substrate which extends below the grid system, the at least one substrate having an exposed
surface and a concealed surface, the at least one substrate having first sides and second sides
which extend between the exposed surface and the concealed surface; securing members attached
to the concealed surface proximate the first sides; securing the at least one substrate to the grid
system; cooperating each of the securing members with the first members and the second
members of the grid system to properly position the substrate; and controlling the spacing between

adjacent ones of the at least one substrate.

[0006] According to an embodiment, a suspended ceiling system includes a grid system having
first members and second members, and at least one substrate which extends below the grid
system. The at least one substrate has an exposed surface and a concealed surface, and the at least
one substrate has first sides and second sides which extend between the exposed surface and the
concealed surface. Securing members attach to the concealed surface proximate the first sides, and

the securing members have grid engagement members which secure the at least one substrate to
the grid system. The securing members cooperate with the first members and the second members
of the grid system to properly position the substrate and the spacing between adjacent at least one

substrates 1s controlled.

[0007] According to an embodiment, a securing member for a suspended ceiling system includes
a grid engagement member configured for securing to a grid system. A positioning member 1s
configured for alignment with the grid system, and a mounting flange is configured for attachment

to a substrate. The mounting flange includes at least three support points configured in a triangular

relation for attachment to the substrate.

[0008] According to an embodiment, a process includes installing a suspended ceiling system.

The process includes providing a suspended ceiling system including a grid system having first
members and second members, and at least one substrate which extends below the grid system.

The at least one substrate has an exposed surface and a concealed surface, and the at least one
substrate has first sides and second sides which extend between the exposed surtace and the
concealed surface. Securing members attach to the concealed surface proximate the first sides, and

the securing members have grid engagement members which secure the at least one substrate

P
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to the grid system. The process includes cooperating the securing members with the first
members and the second members of the grid system to properly position the substrate, and

controlling the spacing between ndjacent al least ene substrates.

10009] Other features and advantages of some embodiments of the present invention wifl be

upparent from the following more delailed description of the preferred embodiment, taken in

conjunction with the accompanying drawings which illustrate, by way of example, the principles

of the 1nvention.
BRIEF DESCRIPTION OF THI: DRAWINGS

10010] F1G. 1 illustrates a perspective view of an exemplary suspended ceihing system according

to an embodiment of the disclosure.

{0011) FIG. 2 illustrates an cnlarged perspective view of an cxemplary suspended ceiling system

at a grid membor interscetion according to an embodiment of e disclosure.

(0012} FIG. 3A illustrates a scction view of an cxemplary scouring member in uncngaged

position relative to the grid according to an embodiment of the disclosure.

10013] FIG. 3B illustrates a section view of an exemplary sccuring member in engaged position

rclative to the grid according to an embodiment of the disclosure.

[0014] FIGS, 4A-D illustratc perspective, front, side, and bottom vicws of an cxemplary

sceuring member according o an cimbodiment of the disclosure.

[0015] FIGS. 35A-C illustrate perspective views of cxample substratc pancls according 10

cmbodiments of the disclosure.

[0016) FIG. 6 illustrates a plan view of the exposed side of an exemplary suspended ceiling

systeni according to un embodiment of the disclosure,

(0017} TIGS. 7A-C illustrate section views of an exemplary suspended ceiling system showing

reinstallation of an exemplary subsurate panel according to an embodiment of the disclosure,

CA 2816760 2018-08-08
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[0018} Wherever possible, the same reference numbers will be used throughout the drawings to

represent the same parts,

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] Provided is a suspended ceiling system, a seceuring member, and a process of installing a
suspended ceiling system, Embodiments of the present discloswre permit self-alignment of the
substrate panels, permil cooperation with 4 grid system to control spucing between adjacent
subsirates, quick installation of heavier subsirale panels into ceiling patterns not previously
available, permits the accessibility of any subsirate panel in the system without having to disturb
other adjacent panels, permits removal and reinstallation of any substrate panel without the need
for access to the plenum space above the ceiling system, and permits vertical offset of the panels

without failure under seismic conditions, and combinalions thercof,

[0020] Referring to FIG. 1, in one embodiment, 4 suspended ceiling system 100 includes a grid
system 102 having first members 104 and second members 106, In one embodiment, the grid
system 102 is arranged and disposed in a substantially horizontal plane, and the grid system 102
is supported from a structure above by any suitable supports such as rods, cable or wire (not
shown), or for example, galvanized steel wire. In one embodiment, the grid system 102 is a
15/16" wide exposed type tee gnid of inverted "T" cross-section, or any suilable grid such as an
extruded H-bar grid. In one cmbo._dimcm, the first members 104, or main beams for example, are
arranged and disposed in substantially parallel relation to cach other. The second members 106,
or cross beams for example, are arranged and disposed substantially perpendicular to the first

mcmbers 104, thereby forming a plurality of grid openings 105,

[0021] In onc embodiment, the suspended ceiling system 100 includes at least one substrate 108,
or panel, for example, which exiends below and is supported by the grid system 102, The
substratc 108 has an cxposed surface 110 and a conccaled surface 112, the substrate 108 having
{irst sides 114 and second sides 116 which extend between the exposed surface 110 and the
concealed surface 112. {n one embodiment, the substrate 108 is arranged, disposed and supported

below the grid system 102 a predetermined distance, In one embodiment, the predetermined

CA 2816760 2018-08-08
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distance provides that the cxposed surface 110 1s at least about 2-7/8", between about 2-7/8" and
about 3-1/27, between aboul 3-1/8" and about 2-1/2", or any suitable combination or sub-
combination thereof, below the face of the gnid system 182 from which supported {see also FI(.

3B).

{3022] In onc embodiment, no perimeter trim clement 1s avatlable to conceal the suspension on
suspended ceiling systems 100 that do oot rnun wall-to-wall, such that all sides of the suspended
ceiling system 100 must ternunate at a wall or at a bulkhead (not shown) constructed to close off
the plenum space above the substrate 108 and to conceal the suspension components and
substrate panel edges. The suspended ceiling system 100 conforms to the requurements of the
international Budding Code and its referenced standards. In one embodiment, the suspended

ceiting system 100 must be leveled horizontally to within 1/4" in 19,

{3823 In one embodiment, the substrate 108 1s fabricated of a relatively heavy malerial, such as

uetal or wood, and weighs between about 2.0 pounds per square foot (Ibs/saft) and about 3

RHM

iba/sqlt, between about 2.0 tbs/sqil and about 2.25 Ibs/sgit, between about 2.23 1bs/sqit and about
2.5 tbs/sqglt, between about 2.5 Ibs/sgit and about 2.735 1bs/sqgit, and between about 2.75 Ibs/sgit
and about 3 ibs/sgll, or any suitable combination or sub-combmation thercol, In one
cmbodiment, because the substrate 08 woighs i excess of 2.5 Ibs/sgit, the suspended ceiing
system 100 1 wstalied per IBC (nternational Building Code) Seismue Design Categories D, E,
and F. Included i these requirements is the use of stabilizer bars or some other means (not
shown) to positively prevent the grid system 102 from separating at the walls (not shown).
Additionaily, walls or soffits {not shown) that serve to support a substrate 108 edge must be
braced to structure (not shown) so as not to aliow movement greater than 1/8" when subjected to

design lateral force loads,

{0024] In one embodiment, the substrate 108 weighs at least about 2.75 lbs/sgll, therefore, the
butiding code requires the substrate 108 be supported by heavy duty type first members 104, The
heavy duty type fivst members 104 are configured (0 support the weight of the substrate 108 plus
any additional ceiling components {(nhot shown} that are not independently supported from the

building structure {not shown),
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{3025) Refermng to FIGS. 1 and 2, m onc cmbodiment, the suspended ceiling system 186
includes securmg members 118 attached to the concealed surface 112 proxumale the fivst sides
{14, In onc embodiment, the securing members mclude a grid engagement member 128, a
positioning member 126, and a mounting flange 128 The grid engagement members 120 sccure
the substrate 108 to the gnd system 102, The secuning members 118 cooperate with the first
members 104 and the second members 106 of the gnid system 102 {o properly posttion the
subsirate 108 {o control a first spacing 122 and a second spacing 124 (see FIG. 1) between the
adjacent substrate 108, The first spacing 122 1s between the first sides 114 of adjacent substrate
108, and the second spacing 124 1s between the second sides 116 of adjacent substrate 108, In
one cembodiment, at lcast one of the first spacing 122 and the second spacing 124 18 about /47,
betweecn about 1/4" and about 1/27, between about 1/4" and about 3/8", between about 3/8" and

about 1/27, or any suitable combination or sub-combinaticn thereof.

{3026} In one embodiment, the subsirate 108 have predniled attachment apertures (not showny,
or predetermunced mounting pomnts for example, for mouniing the securing members 118
predetermned locations on the concealed surface 112, In one embodiment, the mounting pomits
arc relocated as necded when the substrate 108 pancls must be cut, to provide that the first
spacing 122 and the second spacimg 124 between adjacent subsirates 108 18 mamiained, In one
embodiment, the mounting flange 128 mcludes mounting apertures 138 configured fo align with
the attachment apertures in the substrate 108, In one embodiment, securing merbers 118 are
attached to the substrate 10X by fasteners (not shown) which engage the mounting apertures 130
and the attachment apertures, or by other suitable fastening devices. In onc embodiment,
substrate 108 mcludes additional structural support members configured (0 engage the securning
members 118, In one embodiment, when the securing members 118 are attached to the substrate
108, the positioning members 126 of the securing members 118 cooperate with and abut an
adjacent edge of a flange 132 of the first member 104 {sec also FIG. 3B} and an adjacent edge of
a flange 134 of the second member 106, In one embodiment, the secunng members 118
cooperate with the grid system 102 10 align and properiy position the substrate 108 relative o the

erid system 102 and relative (0 adjacent substrate 108 {0 form a predetermuned pattern,

-6 -
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{3027} In one cmbodiment, the centerlines of the grid system 102 do not line up directly above
with the edges of the substrate 108, In one embodiment, predetermuned pattern design provides
that the ends ot the first members 134 are arranged and disposed about one foot 1n from the
second sides 116 (short sides, for example), of the substrate 108 and then located at about two
fect on center. In one cmbodiment, the predetermined pattern design provides that second
rmembers 106 of about two feet 1n length are arranged and disposed to align substantially paraliel
to the edges of the fivst sides 114 (long siudes, {or example), and substantially centered within the
first spacing 122 of the substrates 108, In one embodiment, the grid openings 105 are about two
{eet by about two feel on center as measured to the centers of first mewmbers 104 and second

members 1090,

[3828] In onc embodiment, the substrate 108 matenals and fabrication mects Forest Stewardship
Council (F8C) cortification. In one embodiment, the substrate 108 are fabricaied of non-
perforated or perforaied panels that are downward accessible, and are designed o meet different
101s¢ criteria required by diffcrent applications, In onc embodiment, the subsirate 108 includes
wood pancls constructed of wood chips factory bonded ogothor between two fayers of real wood
venedr finish, In one cmbodiment, the exposed edges of first sides 114 and sccond sides 116 are
banded with the same veneer fimish as the exposed surlace 110, In one embodiment, the
substrates 108 mclude safety cables {(not shown} to prevent the substrates 108 from falling (to the

floor) i the event of loss of gnid support.

{3029] Referring to FIG. 3A, in one embodiment, the securing member 118 {shown attached to
the substrate 108} 1s located in an unengaged posttion relative to the first member 104 of the gnid
systenmt 102, In one embodiment, in the unengaged position, the grid engagement member 120 s
substantially aligned above a head portion 135 of the hirst member 104, Relerring to FIG. 3B,
one embodiment, the securing member 118 {shown attached to the substrate 108} 1s located 1 an
engaged posiiion relative o the hirst member 104 of the grid system 102, In one embodiment, in
the engaged position, the grid engagement member 120 engages the head portion 135 of the first
member 104, securing and aligning the adjaceni substrates 108 inio position to lorm the

predetermined pattern.
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{3030 Referning to FIGS. 4A-D, m one embodiment, the positioning member 126 of the
securing member 118 mcludes a front side 136, a rear side 133, and edge sudes 139 disposed on
opposite sides of positioning members 126, In one embodiment, the positiomng member 126
mclude apertures 140 for attachment of safety cables (not shown). In one embodiment, the gnid
engagement member 120 mcludes a first offset portion 144, a rear arm 146, a clip portion 158, a
front arm 148, and a second offsct portion 1532, The chip portion 150 extends between the rear
arm 146 and the front arm 148, and s curved or angied or shaped (o coordinate with the shape of
the head portion 135, In one embodiment, the clip portion 138, the rear arm 146, and the front
arm 148 are all configured 1o engage and secure the head portion 133 of the hirst member 104, In
one embodiment, the chip portion 150, the rear arm 146, and the front arm 148 elastically detlect

to engage the head portion 135 by a friction fit.

13031} In onc cmbodiment, the ¢gnd engagement momber 120 mchudes other features or other

seometry, such as surface ridges or added material coatings to enhance engagement or gripping

of the head portion 135, In one embodiment, the rear arm 146 and the front arm 148 are 4
predetermned length that alliows them {o move vertically upward whle remaming partially
cngaged with the head 135, This partial cngagement with head 135 allows securing momber 118
and substrate 108 o move vertically durmmg sersmmie conditions without becoming unengaged
from the gnid system 102, In one embodiment, the first offsct portion 144 exiends from and 1s
comnected at a lower end to an upper end of the positioning member 126, and connects at an
upper end to the rear arm 146, The second offset portion 152 connects to and extends from the

front arm 148 and assists i alignment of the gnd engagement member 120 with the head portion

135, In one embodiment, the front arm 148 1s substantiaily the same length as the rear arm 146.
in one emvbodument, the combined length of the front arm 148 and the second offset portion 132
is substantially less than or equal to the length of the rear arm 146 (0 provide a predetermined
distance for moving the grid engagement member 120 to reach clearance from the head 133, In
one embodiment, aliernatively, the grnid engagement member 120 does not include the second

offset portion 132,

130321 In one embodiment, the width W1 of the gnd engagement member 120 15 equal to or less

than the width W2 of the positioning member 126, In one embodiment, the ratio of the width Wi

a R A a
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of the grnid engagement member 120 to the width W2 of the positioning member 126 1s between
about 1/4 and about 1/2, between about 173 and about /2, between about 1/3 and about 3/4, or
any suitable combination or sub-combination thereot. In one embodiment, the longitudimal axis
of the grid engagement member 120 1s substantially paraliel to the longitudinal axis of the

positioning mentber 126,

{331 o one embodiment, the mounting flange 128 includes a front tlange 154 and a rear

iower end of the positioniong member 126, In one embodirnent, the mounting Hange 128 includes
a cut-out 142 located centrally in the width therein, In one embodiment, the rear flange 156 18
{ormed or punched at the cut-cut 142, and extends substanially perpendicular to the posiioning
member 126, In one embodiment, the rear flange 136 connects to and extends substantially
paraliel from the front flange 154. In one embodiment, the mounting flange 128 1s substantially
planar, and the lower surface of the wmounting flange 12X engages and 15 attached to the

concealed surface 112 of the subsirate 10§,

10034} In onc embodiment, the rear flange 156 mncludes at least one of the mounting apertures

1343, In one embodiment, the front Hange 1534 mcludes at least one of the wounting apertures

disposed to align substantially with the mudpomt of the width W2 of the posthomng member
126, In one embodiment, the mounting apertures 130 of the mounting flange 128 provide at least
three attachment points to the concealed surface 112, wherein three attachment pommts are
positioned relative one another mn a trnianguiar configuration, thereby substantially offsetiing any
forces applied to the suspended ceiling system 130 which would otherwise result i failure of the
connection made by the mounting flange 128 atiachrent to the concealed surlace 112 of the

substrate 108,

{3035] Relerring to FIGS, SA-C, In one embodiment, the substrate 108 are substantially planar
with predetermned length by width sizes, o one embodiment, the sizes of the substrate 108 are
x4 or 2 x 6, or ' x 8, for example. In one embodiment, the weight of a 2" x 4" substraie s

supported by at least four of the securing members 118 (see FIG. 5A). In one embodiment, the

. 9.
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weight of a 2" x 6 substratc 15 supporicd by at lcast six of the sccurning members ¥ {see FIG.
SB). In one embodiment, the weight of a 2’ x § substrate 13 supported by at least eight of the
securing members 118 {(see FHG. 3C) In one embodiment, cach of the securing members 11X are
conligured to support between about 4 pounds and about 6 pounds of the weight force received
from the substrate 108, In one embodiment, the sizes of the substrate 108 are 4" x 10, and the
weight of the substrate 18 supported by at least twenty of the securing members 1138 (not shown).
in one embodiment, the securing members 118 cooperale with the first members 104 and the

second mentbers [0 of the grid system 102 to properly position the substrate 0¥ such that the
iongitudimal centerline of the substrate 108 aligns substantially parallel o and ceniered below the
middle st of second members 106 and o control a first spacing 122 and a second spacing 124

between the adiacent substrate 108 (not shown),

{3036] Relorring agam to FIG., 1, in one embodiment, the securing members 118 are configured
to secure, support and position ¢ach ol the substrates 10X {o provide that substrates 108
longitudmally adjacent along first sides 114 have adjacent second sides 116 substantially

alignment. In one embodiment, the sccuring mombers 118 are conligured 1o secure, support and
position cach of the subsirates 108 to provide that substrates 108 longitudinally adjacent along
first sides 114 have adjacent second sides 116 staggered so that thewr alignment 15 offset by a
distance substantially equal to a multiple of the center to center spacing of first members 104
{sec FIG. 6} Referring to FIG. 6, i one embodiment, the securing members |18 positioned on
the substrates [OX ceoperate with the gnd system 132 to allow the staggering of adjacent
substrates 108, and/or the use of different sized substrates 108 1 creation of a predetermuned

pattern where the spacing between adiacent subsirates 108 15 controlled.
£,

{3037] Iu one erobodiment, the suspended ceiling system 100 18 mnstalled with the first vow of the
subistrates 108 nstalled with the front side 136 of the securing members |18 facing the edge of
the flange 132 of the lirst member 104 and facing the wall (not shown). Installing a row refers 1o
installing adjacent substrates 108 such that the first sides 114 {or long sides) are adjacent. The
substrates 108 are raised such that the sccond oflset portion 152 of the securing members 118 are
above the level of the head portion 133 of the grid systeny 102, and the substrates 108 are moved

substantially honzontally toward the cdge of the flange 132 and foward the wall (not shown),

- 10 -
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The substrates 108 arc moved mito the unengaged position where the gnd cngagement member
120 of the securing mewber 118 1s substantially aligned above the head portion 125 of the first
member 104 {see FIG. 3A). The grid engagement mentber 120 1s lowered onto and engages the
head portion 135 of the first moember 104, In the engaged position (sec FIG. 3B), the gnd
engagement member 120 engages the head portion 135 of the first member 104, securng and
aligning the adjacent substrates 108 mto position such that the securing members 118 il m-
between and abutting to the second wembers 106 and self-align 10 ceniler the substrates 108
under the grid openings 105 {sce FIG. 1}, In one embodiment, two safety cables (not shown} are
attached at diagonal corners of the substrale 108, The loop ends of the cables are cinched around

the first members 104 and connect 1o the securing members 118 at the other end to one of the

aperturcs 140 on the securing members 118 (not shown).

{G038] In one cmbodiment, the subsirates 108 of the muddle rows of the suspended ceiling
system 100 are installed o the same manner as the first row (not shown . In one embodument, the

substrates 108 of the last row of the suspended {:eiling system 100 are mstalied with the front

and reversed 1o be facing the ending wail (not shown}. In ong em’oodimem, the miertor end of the
substrate 108 1s raised up al an angle and posttioned to partially overlap the adjacent subsirate
108 of the previous row (not shown ). In one embodiment, the substrate 108 1s then rotated to a
substantially horzontal position until the securing members 118 are adjacent the first members
134 (not shown). The substrates 10X are raised such that the second offset portion 152 of the

securing merabers 118 are above the level of the head portion 135 of the grid system 102, and

the substrates 108 are moved substantially honizontally toward the edge of the flange 132 and
toward the wall {not shown). The gnd engagement member 120 18 then lowered onto and
engages the head portion 135 of the first member 104 {see FIG. 3B). In one embodiment, two
satety cables {(not shown} are attached to the subsirates 108 simular as described {or the first row,
except that the cables are attached during mstaliation belore the substrates 10X are {inally

positioned n the suspended ceding system 100,

13039] Iv one embodiment, the substrates 1038 are removed by hifting substantially vertically to

disengage the securing members 118 from the [irst members 104 (see FIG. 3A). The subsirates

~ 11 -
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108 arc then shifted subsiantially horizontally in the long dircction of the substrates 108 to
partially overlap the second side 116 {(or short side) of the substrate 108 with the secound side 116
of the adjacent substrate 108 {(not shown}. The substrates 108 positioned along the border of the
suspended cetling system 100 will be shifted away from the wall (not shown). The substrates 108
positioned 1 the center of the suspended cetling system 100 will only shift in one direction.
Once the grnd engagement members 120 have cleared the head portions 135 of the first members
104, the subsirate 108 15 rotated and the free end of the subsirate 108 s lowered until the
securtng members 118 clear the first members 104 {not shown)}. Once the safety cables are
removed {rom the securmg members 1138, the substrate 108 1s lowered to the floor, as neede

{not shown}.

{3848 Referring to FIGS. 7TA-C, i one embodiment, a re-mnstallation of a replacement substrate
10R 1s tustrated. In one embodiment, the substrate 108 18 positioned with the front side 136 of
the securing members 118 {acing the edge of the flange 132 of the tirst member 184 (not shown}.
Relerring to FIG. 7A, mn one embodiment, the imierior end of the substrate 108 is raised up at an
anglc and posttioned to parbially overlap the adjacent substrate 108, In one ermabodiment, the
substrate 108 1s then rotated to a substantially horizontal position until the securing members 118
are adjacent the fivst members 104 (see FIG. 7B} The subsirates 108 are raised such that the
second offset portion 152 of the securing members 118 are above the level of the head portion
135 of the gnid system 102, and the substrates 108 are moved substantially hornizontally toward

the edge of the flange 132 and toward the wall (not shown). The grnid engagement member 120 1s

then lowered onto and engages the head portion 135 of the first member 104 (see FIG. 7C). In
one embodiment, two safety cables (not shown) are atiached to the substrates 108 similar as
described above for the first row, except that the cables are attached during mstailation before the

substrates 108 are finally posiioned m the suspended ceiling system 106,

{334 1] While the mvention bas been described with relerence (o a suspended ceiling system
designed to substantialiy conceal the plenunm space above, the self-aligning features and gnid
systoem can also be used with exposed plenum designs such as floating ceilings, canopics or
ctoud panel systems. Additionally, while the mvention has been described with reference o a

suspended ceiling system using heavier weight substrate panels, the self-aligning features and

S 17 -
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erid systen: can also be used with light weight substrate panels weighing under 2.0 ibs/sgft, such

s

as soft fiber panels.

{30421 While the mmvention has been described with reference 1o a preferred embodiment, it will
be understood by those skilled i the art that various changes may be made and equivalents may
be substituted for clements therco! without departing from the scope of the mvention. In
addition, many modifications may be made to adapt a particular situation or matenal to the
teachings of the mvention without departing {rom the essential scope thercof. Therelore, 1t is
intended thatl the mvention not be bded o the particular embodiment disclosed as the best
mode contemplated for carrying out this invention, but that the mmvention will mclude all

embodiments falling within the scope of the appended claims.,



81770970

CLAIMS:

1. A suspended ceiling system, the system comprising:

a grid system having first members and second members, wherein the second members are

arranged and disposed substantially perpendicular to the first members;

at least one substrate which extends below the grid system, the at least one substrate

having an exposed surface and a concealed surface, the at least one substrate having first sides and

second sides which extend between the exposed surface and the concealed surface;

securing members attached to the concealed surface proximate the first sides, the securing

members having grid engagement members which secure the at least one substrate to the grid

system, each of the securing members cooperating with the first members and the second

members of the grid system to properly position the substrate and control the spacing between

adjacent ones of the at least one substrate.

2. The system of claim 1, wherein the substrate is supported a predetermined distance below the

orid system.

3. The system of claim 1 or 2, wherein the securing members cooperate with and abut an adjacent

edge of a flange of the first member and an adjacent edge of a flange of the second member.

4. The system of any one of claims 1 to 3, wherein the securing members are configured to

support between about 4 pounds and about 6 pounds of weight force received from the substrate.

5. The system of any one of claims 1 to 4, wherein the substrate weighs between about

2 pounds per square foot and about 3 pounds per square foot.

6. The system of any one of claims | to 5, wherein the securing members cooperate with the grid

system to allow the staggering of adjacent substrates.

7. The system of any one of claims 1 to 6, wherein the securing members cooperate with the grid
system to control at least one of a first spacing between the first sides ot adjacent substrate and a

second spacing between the second sides of adjacent substrate to be between about 1/4 and about

1/2.

- 14 -
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8. A securing member for a suspended ceiling system, the securing member comprising:
a grid engagement member configured for securing to a grid system;
a positioning member configured for alignment with the grid system; and

a mounting flange configured for attachment to a substrate, the mounting flange

comprising a front flange and a rear flange, the rear flange connects to and extends substantially

parallel from the front flange;

wherein the mounting flange includes at least three mounting apertures configured in a
triangular relation for attachment to the substrate, and the front flange comprising at least one

mounting aperture and the rear flange comprising at least one mounting aperture.

9. The securing member of claim 8, wherein the securing members cooperate with and abut an
adjacent edge of a flange of a first member and an adjacent edge of a flange of a second member

of the grid system.

10. The securing member of claim 8 or 9, wherein the securing members are configured to support
between about 5 pounds and 6 pounds of weight force received from the substrate.

11. The securing member of any one of claims 8 to 10, wherein the ratio of the width ot the grid

engagement member to the width of the positioning member is between about 1/4 and about 1/2.

12. The securing member of any one of claims 8 to 11, wherein the longitudinal axis of the grid

engagement member 1s substantially parallel to the longitudinal axis of the positioning member.

13. The securing member of any one of claims 8 to 12, wherein the grid engagement member

includes:

a first offset portion extending from and is connected at a lower end to an upper end of the

positioning member,

a rear arm extending from and is connected to an upper end of the first offset portion,
a clip portion extending between the rear arm and a front arm, and

a second offset portion connecting to and extending from the front arm.

15 -
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4. The securing member of claim 13, wherein the clip portion, the rear arm, and the front arm

elastically deflect to engage the head portion by a friction fit.

[5. A process ot installing a suspended ceiling system, the process comprising:
providing a suspended ceiling system comprising:

a grid system having first members and second members, wherein the second members are

arranged and disposed substantially perpendicular to the first members;

at least one substrate which extends below the grid system, the at least one substrate

having an exposed surface and a concealed surface, the at least one substrate having first sides and

second sides which extend between the exposed surface and the concealed surface;
securing members attached to the concealed surface proximate the first sides;

securing the at least one substrate to the grid system;

cooperating each of the securing members with the first members and the second members

of the grid system to properly position the substrate; and

controlling the spacing between adjacent ones of the at least one substrate.

6. The process of claim 15, wherein the substrate is supported a predetermined distance below

the grid system.

1 7. The process of claim 15 or 16, wherein the securing members cooperate with and abut an
adjacent edge of a flange of the first member and an adjacent edge of a flange of the second

member.

[8. The proc'ess of any one of claims 15 to 17, wherein the securing members are configured to

support between about 4 pounds and about 6 pounds of weight force received from the substrate.

19. The process of any one of claims 15 to 18, wherein the substrate weighs between about

2 pounds per square foot and about 3 pounds per square foot.

20. The process of any one of claims 15 to 19, wherein the securing members cooperate with the

erid system to allow the staggering of adjacent substrates.

- 16 -
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